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1 ABSTRACT

When investigating national and international tpems policies of the last decade, an ever incrgasin
emphasis on promoting non-motorized transport medeh as walking or cycling can be identified, aigni
at reaching multiple political targets (eg. redgcipollution, increasing health or lowering land
consumption). However, despite substantial findnefforts being put into infrastructural or awarsse
raising activities, achieving the desired modaltstuwards active mobility remains a challenge. sTtd
frequently due to unclear cause and effect patteehseen active mode shares and their determinahish

in turn leads to uncoordinated or highly fragmenteiiatives that impede target-oriented planning.

An internationally adopted approach to overcoms phoblem is applying aggregated statistical mottels
explain modal choice involving multiple regressimthniques and hypothetical covariates. Still, gane
critigue against these models points out that it@mbr intangible soft factors such as attitudinal
characteristics of the local population or mindssatd political commitment of decision makers aeduly
reflected. Also, for Austria there is currently sgstematic holistic approach to explain spatialarare in
active travel shares on the scale of municipalities

Hence the main objective of our research is togeai comprehensive macroscopic model-based approach
for the quantitative explanation of modal split igisain active travel modes in Austria. In our apgiowe
attach great importance to the inclusion of saftdes in order to contribute novel findings on thaamics
behind active travel. The research outcomes waldgcision makers and planners in their questioarg/h
and more specifically, how to effectively investanactive mobility by revealing key soft factorsdan
intangible determinants of active travel mode sha®ngside a broad range of more known, traditiona
factors. Based on this evidence-based decisionostippproach it is possible to simulate impactaaifons
when aiming at locally promoting active travel mede

Keywords: transport policy, operationalization, yies of political willingness and behaviour, stttial
modelling, walking-cycling determinants

2 INTRODUCTION

2.1 Active modes in Austrian transport planning — probkems and practices

Multiple historical views on the evolution of modetransport systems in the past decades have wlread
pointed out that the alarmingly high shares of meéal transport modes (currently ~ 46.8%) (BMVIT,
2016) are closely related to negative externalitiésich manifest themselves in high social and
environmental costs (Merki, 2008; Knoflacher 2018)order to suggest appropriate actions as a reifioed
these shortcomings including urban sprawl phenonf® @0, 2007), pollution and traffic accident rates
(Perschon, 2012), it is considered crucial to iaseethe share of active mobility modes (walkingsliog)
(Knoflacher, 2007; Meschik, 2008; Perschon, 20¥)tive modes offer a set of desirable ecological
(resource neutrality, zero-emission, downsize afilaonsumption), economical (reflecting an indineet
product of up to 882.5 Mio.€, equivalent to 18,388-time jobs) (BMVIT, 2009) and socially (positv
impact on health) sustainable properties (Mes@0KS8).
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With this in mind, current Austrian transport stgy papers at the federal and state level shovear cl
commitment for the fostering of non-motorized ty@ad modes. This is particularly reflected by Aiesr
national masterplan for walking (BMLFUW, 2015a)ethational cycling strategy (BMLFUW, 2015b) as
well as potent funding structures and multipleestavel strategy papers (eg. Stadt Wien, 2014).

Despite the actions taken at national and regitavals, recent surveys show that reaching the etk sihift
towards active mode shares at the local level afiaipalities remains a challenge (BMVIT, 2016). hi
problem is on the one hand reflected by the stsomgtying number of planning projects (BMLFUW, 2011
Raffler, 2016) and on the other hand due to tHegeatly differing and generally low modal sharafs
walking and especially cycling (BMVIT, 2013). Onptof that, the decentralized character of the Aastr
planning system impedes coordinated actions ofdtieral strategies and funding programs. As itleen
depicted in the overview of the Austrian bicyclampting system by Raffler (2016a) (s. fig. 1), tegdlly
binding instruments for infrastructure planning ated to the local level of approximately 2100
municipalities. This leaves Austrian active-mopiltlanners with a rather heterogeneous planningsizape
and the problem “that investments in cycling praomtare currently not always put into action whtrey
may be most expedient, but there, where localipalivill is the highest” (Raffler et al., 2016h, 2) which
is also true for walking.
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Fig. 1: Structure of Austrian bicycle planning (8o Raffler, 2016a)
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Summing up the current problems and practices,|dble of knowledge about cause and effect patterns
between active modes and their drivers in the comtetheir respective users is currently limitiagtions to
achieve a substantial modal shift.

2.2 International approaches and methods

Investigating international research on active nikylplanning reveals a broad spectrum of papeas dim

at solving the above planning problems throughpievision of decision support to planners and joalit
stakeholders. Mainly lead by the approach of ewddrased planning (Faludi et al., 2006) whose amibe
shows itself especially in western-european plagmnlture, much research is focused on understgndin
factors that have an influence on active mobilitlgis is particularly true for research in the cyglidomain
whereas papers on pedestrian traffic tend to hawealh science perspective (eg. Leslie et al.520@rin

et al., 2009; Verhoeven et al., 2016). Hence theyndt explicitly propose results that are desigfmd
decision support; nevertheless they have an indirgaication for planning activities.

The main rationale behind explaining influencingtéas is to reveal the relevant mechanisms planmenss
address in order to positively influence the depelent of active modal shares (eg. changes in
infrastructures, accessibility, network topologgcial structures, etc.) (Parkin et al., 2008). Amotkey
advantage of a solid evidence base on the inflagrfectors of active mobility is that funding adties can

be focused where they will provide the biggestmeualues in terms of modal spilt increase, heackling

the problem of uncoordinated initiatives (Raffleae, 2016Db).
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From a methodological point of view, research apphes are generally based in the field of quaivitat
statistical analysis. The assessment of influercas generally be facilitated by performing simple,
monocausal correlational analyses (Leslie et &l052 or through the setup of more sophisticated etsod
using regression techniques. They either estimal&ing or cycling modal shares from census or surve
data at the administrative level of municipalit@sorigin-destination flows (eg. aggregated appneay or
reflect the probability of choice to participate astive mobility at the individual level (eg. digaggated
approaches) (Parkin et al., 2007; Aoun et al., 20BRBominent examples for models that calculatev@ct
modal shares from multiple variables representihg tocal conditions and situations exist for the
Netherlands and Belgium (Rietveld et al., 2004; déarbulcke et al., 2010), Great Britain (Parkin let a
2008) as well as the USA/Canada (Pucher/Buehldig@nd Australia (Cerin et al., 2009). In addition
Heinen et al. (2013) conducted an analysis onhio&e to cycle at the individual level. The modeds then
be used by planners and decision makers to agsessact of certain planning actions by consoindathe
raw model equation. The barrier of dealing with naathematical constructs in planning support isneve
lowered by the recent work of Lovelace et al. (20The proposed Propensity to Cycle Tool opens the
possibility to provide easier access to decisigupsut for planning affiliated stakeholders via wabpping
applications. While there is a great deal of redeanvestigating British, Dutch, Belgian or Amenmca
situations, there are currently no such comprekemaodels for Austria.

General critique on active mode share modellingr@gghes focuses on the representation of ‘soft
influencing factors (in contrast to ‘hard’ factormjch as topography, infrastructure or accessipilihs
Heinen et al. (2010) point out with regard to pgaeflected psychological factors (eg. personatuales
towards active modes) we suggest to extend thigjuei to the insufficient reflection of politicalilvor
commitment, factors that are frequently cited d@adperucial for the successful promotion of non-arited
modes. This assumption is strongly based on olideage sourced from local planning stakeholderad- a
therefore considered a relevant point of critigDespite the efforts of preceding models to modeldfiects
of “policy” (Rietveld, 2004; Pucher/Buehler, 20d8) measuring the impact through proxy-variablehsas
gasoline prices per litre, cycling fatality rateu@Per/Buehler, 2006), parking costs, network spwedbter-
proportion of certain political parties (Rietvel2004), the quality political will has internatiohahot yet
been assessed properly in the context of quarstatigregated mode-choice models.

2.3 Aim of this research

In face of the organisational problems in Austhatérogeneous political commitment, lack of knowked
about cause and effect patterns, uncoordinatedrgcatelated to active mobility and the shortcomimds
recent international approaches in terms of intalediactors, this paper aims to present an sol@jproach
for using political commitment and other soft fastas predictor variables in the context of a cahpnsive
macroscopic modelling framework for active traveddas at the level of Austrian municipalities. Wash
test the hypothesis stating that the local preseh@slitical commitment does help promoting waltkiand
cycling shares with respect to the specific loadtural context. Doing so, special methodologidéértion
is devoted to the operationalisation and measurepfesoft factor impacts on non-motorized modalreka
We also implicitly include past political decisionich already manifested themselves in the planbin
including related variables in the models suchaessibility levels or infrastructural charactecst In this
context, our understanding of commitment and pel@gted factors is therefore purely non-physiagad a
oriented towards mind-sets rather than tangibtéates.

3 MATERIALS AND METHODS

3.1 Data

In order to be able to assess influences on wal&imd) cycling modes, we acquired data from theitraff
survey of the state of Upper Austria which was ecaed in October 2012 (Government of Upper Austria,
2014). Although this decision narrows the focusoof research through the exclusion of the othehnteig
federal states from the analysis, Upper Austrianis of the few states that feature nearly evemneta of
the heterogeneous Austrian spatial structure (pmearegions as well as rural forests, hills, urlaad semi-
urban zones). Furthermore it shall be noted thgiedustria’s traffic survey is currently unique @mg
Austrian surveys regarding its spatial granulaaitg detail.
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Modal shares for a total N of 444 municipalitie® drased on mobility surveys of person-specificstrip
(specified by mode and trip purpose): numbersip§twere projected and statistically weighted ideorto
correct for sample bias. Active mode shares weleulzded as the respective proportions of walking a
cycling trips, in the total number of reported $riper municipality. In order to secure a sound 95%
confidence interval of the modal shares, we exdudenicipalities where the number of persons was le
than 200. (s. Table 1, filtered). Also, we used timveighted number of reported trips to weight sase
(municipalities) when calibrating the regressiondeis so to give relatively more weight to more rstbu
values in the outcome variable. Those measuresotidharm the models’ representativeness but rather
remove modal share values based on a weak empfocaldation. Related issues pertaining to the
confidence levels of the non-motorized modal shales impeded a further differentiation of the mede
terms of trip-purposes. Though initially plannedtivould have asked for substantially larger sansjges

of the mobility survey and was therefore skippele Tescriptive statistics presented in table 1 stiaw
Upper Austrian walking shares at the municipakiydl are considerably larger than cycling shares.

mode model-type N [municipalities] mean [%] min [%] | max [%] SD [%]

_ unfiltered 444 11,46 0,71 32,48 4,88
walking -

filtered 338 12,21 3,32 32,48 4,83

. unfiltered 444 3,55 0 214 2,70
cycling -

filtered 338 3,88 0,25 17,47 2,60

Table 1: Descriptives of the Upper-Austrian activedes’ shares by municipality (Travel Survey 2012).

Cycling shares by municipality range between 0% 2 and exhibit a substantial left skew resulfiogn

a far from normal distributioh Removing municipalities with less than 200 sungepersons reduces N by
106 while slightly increasing the mean values fothbmodes. Also, some of the extreme values omuler
limits of the distribution have been excluded doethe filtering. Alongside these traffic data vaso
additional data sources have been tapped incluttieghriving Austrian OpenData Initiative (dataagy.
which was used to describe local spatial, infrastnal and socioeconomic properties. Further didasage
from spatial data (street graphs) from the natiddedph-Integration-Platform (GIP) and OpenStreetMap
(OSM), digital elevation models and population dignsasters to more census related informatiortefms

of demographic and socioeconomic data as well aslda on various other items datasets published by
Statistics Austria were used. Data on weather dimlate was sourced from ZAMG (Zentralanstalt fur
Meteorologie und Geodynamik). Some data was direchtained from representatives of the Upper
Austrian state administration. Information on sberalieus was procured from INTEGRAL Markt- und
Meinungsforschung.

3.2 Methods

Our holistic research approach was guided by stringt the model building procedure in four majarpst

(s. Fig. 2). Firstly we built three main groupsfaftors that are known to have an influence nonenimdd
traffic from literature: spatial and environmentadfrastructural, demographic/socioeconomic factansi
political commitment. In a second step, we gathdmgdotheses on the expected impact direction and
strength of these factors. The third working stepswdedicated to operationalizing (geospatial and
mathematical modelling, econometric techniquesthefdeterminants on the aforementioned data saurces
The last work step constituted the statisticalrgfiee process and the formulation of multivariaigression
models to predict non-motorized modal shares omieicipality scale as the outcome variable. Atttire

of writing this paper a dedicated survey by theeaesh team among Upper Austrian municipalitiesjhsis
been completed focussing on the self-evaluatiotheif political commitment towards active traveldahe
related local culture (mind-sets, attitudes, eteldwever, as the raw sample data needs yet to be po
processed it will be added to the model databaadaéer stage.

! The mean modal shares among Upper Austrian mutiicés should not be mixed up with the overall €ppustrian
shares which amount to 14.6% for walking and 5.@%«c¥cling, respectively.
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Fig. 2 Overview of workflow (Source: own, 2017).

3.2.1 Operationalization of influencing factors

The following section gives a brief overview by elshinant category over the 700+ variables that were
gathered and computed in the course of this relseditte main tools that were applied in the variable
forming process include Geographic Information 8yst (GIS) (in this case ArcGIS QGIS and PostGIS) as
well as the statistical software package SPSShidata management and processing testing anenmcker
and model formulation.

Spatial and environmental determinants:

This group of factors deals with influences that targely determined by spatial configuration sash
settlement structure, but also various ‘static’imnmental characteristics that cannot directlyirfience

by planners (relief, climate). Settlement structcosariates include several types of accessibilitgcified
for walking, cycling and car-driving modes. Theatdation concept follows the approach of densitgduh
intra-zonal and external distance estimation bydket al. (2012): Local/regional walking, cyclingnch
driving distances to different categories of tripstinations (e.g. health services, social infrastme,
shopping) were computed via network analysis in lioation with weights extracted from population
density grids (250m resolution). In order to rdalaly characterize the modal accessibilities of a
municipality in single values, they were again virggl according to a literature-driven list of dewhan
factors reflecting their relative importance (fregay of visits per time interval) and specific weggrelated

to the sizes of the respective target groups. Aeroginoup of variables to characterize local condifor
active travel was provided by calculating arithmetatios between car-based and walking/cycling-
accessibilities. Related approaches were appliedtife operationalization of environmental variables
Examples are the covariates on environmental detants such as climate or topography (eg. number of
snow cover days, frost, etc.) which were fine-tunsithg population density grids. They therefordéexfthe
actual affectedness of the local population byréspective determinant.

Infrastructural determinants:

Determinants reflecting infrastructural conditigalay a crucial role in this research, as they camlibectly
addressed by planning actions and local/regionaldpment plans. We calculated measures describiag
local topology of the road network (such as intetise density or connected node ratio) following th
approach of Tresidder (2005) which describes thienpability of the municipal road network as theae c
influence the enjoyment and comfort of local activips. Other variables in this determinant catggor
include information on the density of cycle raclkee share of traffic-calmed streets or the derdityaffic
accident hotspots. On a methodical note due tablesand incomplete information on cycle paths eyale
lanes along highways information from GIP and OSkswombined in order to calculate arithmetic ratios
between the shortest path in the local networkthadength of the most appealing and safe (mostatile)
path as a proxy for cycling detour disutility

Demographic and socioeconomic factors and politazahmitment:

Demographic and socioeconomic factors have fretjubpen a major point of discussion in the contafxt
research on non-motorized traffic (Goodman, 2018inkeh et al, 2010). Therefore we extracted several
variables from census-based surveys which incluggregate measures on demographic structures,
household structure (eg. mean household size)gamygs, education, car ownership or purchase ppeer
person/household. A more sophisticated view onl lmilad sets was provided by variables on socialend
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(local shares of Sinus-milieu groups) that clugtepulation according to lifestyles and attitudesliéms
include conservatives, hedonists, or performens).dhn the specific context of this research, vaea at
shedding light on the operationalization of thealoactive travel mode culture and the local pdditic
commitment to support active modes. One approachsisted of collecting information on the
municipality’s membership in federal or state-lewsitiatives such as at the Upper Austrian cycling
promotion programme (fahrradberatung.at, bicyclacbing initiative for municipalities), Klimabindnis
Austria (an organisation promoting climate protaa}ior the number of projects realized in the Khakdiv
programme (climate protection initiative of the Anen BMLFUW). This information was used to caldela
workable variables such as number of years simsedgssignment or simple 0/1 dummy variables. Vge al
tested a variable reflecting a subjective evalmatibthe state administration on the municipal lexfepro-
cycling activity. A second approach was based a@huding election results on municipal and statelev
elections. In this context it shall be noted thastppolitical commitment may have implicitly marsifed
itself in kind of actually realized infrastructuprojects or awareness-raising projects in favoundifve
travel modes whereas the above variables desdréoeurrent local ‘climate’ for active travel modasd
potential for its promotion in the near future.

3.2.2 Project-specific survey of the municipalities’ selfaluation regarding cycling (add on)

The municipality survey that was designed and cotatliby the research team aims at determiningottad |
importance of cycling based on a self-evaluatiomiyicipality representatives. It thus presentgtupe of
the pre-conditions and current efforts relatedhe actions to promote cycling and walking. The syrv
questionnaire was jointly agreed upon with the dimator for cycling in Upper Austria and programnae
an online survey. To increase the response ratevéiiielink for participating in the survey was ségta
known sender (Government of Upper Austria) to @i 4nunicipalities shortly afterwards the Summit for
Cycling event in Linz, Upper Austria. The very higgsponse rate of 54 percent (242 cases) proveththa
approach has been successful.

The survey is also regarded a means of cross- @retkomparing subjective perception with objectia&a
(i.e. modal split or the variables on political aoitment presented in this paper). A tabulationhef model
data across a computed index based on the surt@yilareveal if there is any accordance. The eetipe
results presented in section 4 refer to the 248gyzating municipalities.

3.2.3 Regression Model

In the context of this paper, both the results eadclusion sections of this paper refer to the rhaote
cycling shares on the Upper Austrian municipalityel? This simplification is also done in order to prdei

a compact overview of our work. We derived a maltiate model aiming at identifying the relative
importance of the determinants on the spatial tiariaof bicycle use at the scale of Upper Austrian
municipalities. In a generic form the model canritten as:

Yi = b+ byxy; + byXpp 4o+ bpxy + g
(Field, 2009.)

Where vy is the outcome variable (share of walking/cyclings in all trips in municipality i), ®is the
regression intercept, b1 to bn denote the regnessiefficients, x1i to xni is the matrix of the mcipalities’
characteristics in the independent variables oadates andi denotes the error term in municipality i. The
final set of independent variables was derivedatteely from a pool of 700+ candidate variables by
adopting a hierarchical scheme of model selectind a set of complementary tests and procedures
(descriptives, factor analysis, cluster analydis,) eNote that any of these candidate variabl#srfaone of
the three basic determinant categories describe®.2nl. As sample size is relatively small (338
municipalities after applying the filter as desedbabove) the possible humber of predictor varglide
somewhat limited. However, with 23 predictor valesbthe upper value following Green (1991) in
minimum sample size is 234, which is well exceedela guiding principle we were aiming at combining
several individual variables to form combined irsdars (such as merging several accessibility veesainto

Z Basically our research approach comprises tweessipn models (one for each major active mode). é¥ew as the
current model on cycling shares is most develogetieatime of writing this paper and due to lengktriction we
focus on the cycling model
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a single value) wherever feasible in order to redtlte number of covariates while increasing their
explanatory power.

Starting off by testing the inclusion of a basit determinants (largely based on previous reseavbigh
were force-entered into the regression model wéirnoed to include thematic sets of additional vislea in
stepwise modes (both backward and forward) in a@eheck for incremental improvements by adding ne
predictors to the equation. Each step was cheakedrms of theoretical plausibility and accomparigd
applying statistical tests (e.g. checking for nualinearity or suppressor effects) so not to leawugcial
modelling decisions to purely statistical criteda let them be unduly influenced by random sampling
variation. For each model variant we tested fooemtrelation (independent errors) and heterosciettgist

4 RESULTS

Statistical results from the model explaining ayglshares among Upper Austrian municipalities hoave
below in table 2. It shall be noted that while theus of this paper is on determinants reflectiodtigal
commitment it is nonetheless crucial to includeoamprehensive set of variables covering other themat
fields in order to control for the respective effeand explaining the corresponding variance ptepts in
the regression outcome variable. Omitting theserotlimg covariates one would run the risk of fdyse
attributing non-related parts of variance in y titcal commitment while they are in fact due tther
factors. In total the current model including 22gtictors accounts for 73.1% of the cycling shareragrthe
municipalities (R?=0.731).

For the purpose of this paper the interpretatiorcadfficients will focus on the determinants refileg
political commitment to promote cycling on the Iblevel and attitudinal factors. Regarding the fermwe
tested additional variables for inclusion beforenaatting to the final variant of the model: the noen of
Klima-aktiv supported projects in the walking/cya)i domain positively correlates with y (number of
projects: +0.144, no. of projects by municipal are@.267, both correlations are significant at aeleof
0.001). The subjective evaluation of the state adstration on the municipal level of pro-cyclingtiaity
(on a scale between 0 and 3; 3 is best) proved fobitively correlated with y (+0.226, significatta level

of 0.001).
Variable b 3 t-statistic Sig. correlation with y
constant 0.145 - 226.077 0.000 -
ENV_no_frost_days 0.001 0,279 155.739 0.000 -0.310**
ENV_no_snow_cover_days -0.001 -0,642 -353.809 0.0060.317**
ENV _hilliness_settlement_area -0.010 -0,439 -387.23 0.000 -0.495**
ENV_share_agri_areas -0.049 -0.403 -228.622 0.000 -0.499**
ENV_ratio_accessibility_pot_cycle_car 0.001 0.384 55.282 0.000 0.612**
ENV_ratio_accessibility_prim_schools_walk_car 0.001 0.206 188,593 0.000 0.494**
ENV_bikeability routes_schools 0.007 0.043 43.164 .000 0.410**
INF_share_pleasent_green_roadside -1.467 0.330 0222 0.000 -0.338**
INF_density_accident_hotspot -0.004 -0.152 -149.548 0.000 0.322**
INF_dummy_highway_access -6.030E-07 -0.053 -57.263  0.000 0.106**
INF_minimum_distance_highway 0.000 -0.190 -169.075 0.000 -0.189**
INF_bike_racks_per_1000_pop -0.018 0.078 102.668 000. 0.208**
INF_settlement_proportion -1.022E-06 -0.122 -78.352 0.000 0.496**
INF_minimum_distance_major_cycle_routes -0.039 0.0 -84.454 0.000 -0.323**
INF_share_roads_GT_60kmh -1.467 -0.079 -90.677 00.00-0.030**
POP_share_out-commuters 0.000 -0.221 -181.178 0.00@.450**
POP_share_milieu_established 0.003 0.120 105.556 0000. -0.378*
POP_share_milieu_performer -0.006 -0.362 -168.032 .00  0.321*
POP_mean_duration_work _commute 0.001 0.090 90.829 .0000 -0.183*
POP_dummy_klimabuendnis 0.002 0.030 37.810 0.000 1548*
POP_years_participation_fahradberatung 0.001 0.082 98.310 0.000 0.329**
POP_share_workplaces_agri -0.019 -0.112 -58.277 000.0 -0.531*
POP_purchase power _index_person -0.001 -0.152 498.3 0.000 0.146**
R 0.855
R’ 0.731
R%d 0.711

Table 2: Cycling model coefficients, standardizedfficients, t-statistic, significance and corredatiwith outcome variable (** p <
.001, * p <.005).

However, when controlling for the many other deteants affecting cycling modal shares those vagsbl
turned out not to be significant in the regressimdel and have consequently been excluded. Theiatas
on political commitment remaining in the model &#®P_dummy_klimabuendnis’ (1 if the municipality is
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a member of Klimablndis Austria, 0 otherwise) aR@P_years_patrticipation_fahradberatung’ the number
of years since the municipality first enrolled teetfahrradberatung.at programme are significanthan
model context and the related coefficients gengemaliggest that political commitment in favour otliyg

has a positive effect on the modal spilt shareyofieg trips. More specifically, for every year sethe first
enrolment to fahradberatung.at the municipalityngan 0.11% increase in cycling share, i.e. afiprax. 9
years of taking part in the initiative the cyclisgare will increase by 1%. Given that the averagaicipal
cycling share is at some 3.5% proves that the progre does have an impact. In a similar fashion the
enrolment to Klimabundnis will increase the cyclsitare by 0.22% constituting a one-time effeatekds

to be stressed here that these figures are inctahmaaning that they reflect the net effect of iagpective
predictor while all other variables are kept constén this sense supporting planning actions #figcany

of the other thematic areas will add up to an iasegin cycling modal share.

In terms of attitudinal variables ‘POP_share_miliestablished’ (local population share of socialienil
established) and ‘POP_share_milieu_performer’ (Ipcgulation share of social milieu performers) éav
the most significant effects on cycling shares. @erage approximately 10% of the Austrian popuhatio
belong to the social milieu established. It repnésehe performance-oriented and success-orietitedire
middle age groups. With other effects being cofgtbfor in the model, a 1% increase of establighdibu
among the total local population will increase thenicipality’s cycling share by approx. 0.3%. Penfiers
being the younger part of the elite can be broatigracterized as being globally oriented, highficieht,
success-oriented with comprehensive skills in Il dusiness (making up approx. 9% of the Austrian
population). Model results indicate that a 1% iasein performer population share will reduce tyieg
share by -0.6%. Note that the zero-order correlatioith y show reverse signs for both milieus. Tisidue

to the inclusion of other factors which explaingrparts of the variance in cycling. Hence the enili
population shares explain unique parts of the magaOur interpretation is that both milieus stepecific
patterns of other mobility relevant factors suchcheice of residential location or purchase powamce
these variables are controlled for and the othetofa are kept constant, the coefficients for thkem
variables express the respective net effects wdther things are being equal. While performers have
tendency towards high performance recreationaltspbey do not have environmentally conscious @t-co
conscious mind-sets when it comes to everyday litplfidangschat et al, 2012). We even expect rebound
effects on active travel shares to be related pétiormers’ recreational behaviour (e.g. usingdaeto go

to cycle routes). In Upper Austria, establishediguilshares are over-represented in settlementtstesc
typically associated with low cycling shares (sudaur regions, regions with some agricultural lanel esc.).
Also they exhibit above average household sizesrgdly associated with below average cycling shases
well as above average income levels and purchaserp@®nce we control for some of these effects, the
model results show that attracting established ladipn will help increase the local cycling share.

Interpreting the standardized coefficients allowdiract comparison of the determinants’ impact nitagte.
Table 2 reveals that the effects of political conmmeint on cycling shares are smaller than those of
determinants that are traditionally scope of madels considerable and within a range that fits iotal
theoretical considerations. The beta values fotwtesocial milieu shares show relatively highernegrally
suggesting medium-sized effects on the local cgdimare.

In a spatial dimension, figure 3 shows a clasdificaof the municipalities based on a model redidua
analysis exercise. As a first element of an eviddrased decision support system the blue-markexb are
indicate municipalities that are currently unddizitig their local potential for cycling, i.e. theiespective
modal shares are below what could be expecteeyf thade decent use of the local conditions in hineet
thematic areas relating to the determinant categodescribed in section 3.2.1 (negative residudlg).
contrast the areas marked in orange and red imditainicipalities leading by good example, i.e. rthei
cycling share is higher than could be expectedrgiveir local preconditions (positive residualspagal
interpretation suggests that no fundamental amolsgpatial heterogeneity can be concluded frormtae,
rather both categories are scattered all over UBpstria. The same is true for the basic typestifeament
structure (rural, semi-urban and urban). Howevesrd are apparent spill-over effects as can be fsesn
the relative proximity of municipalities in both mecategories (these effects might be considerddture
updates of the model by including spatial autoregjue terms). From a strategical planning perspedtie
red/orange areas can be seen as best practice legaamal results can be used as follows: if the rphan
agenda aims at reducing the existing disparitieyaiing shares among the Upper Austrian munidigaliit
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should focus on investing into areas marked in ,bdterting at the locations marked deep blue. bedhe
agenda calls for maximizing the investments’ maabmodal shift effect towards cycling the actiogpatial
focus should be put on locations marked in redaadge.

Results from the added-on municipality survey carsbmmarized as follows: responses generally eonfir
the increasing importance of cycling (also e-bikirj7% of the municipal representatives considetioyg
to be ‘very important’ for the local population a6ti% state that it is ‘rather important’.

However, cycling is mainly seen as a recreatiomdividy. Many municipalities (44%) lack a dedicated
administrative staff or other personnel resourgecifically responsible for cycling or walking agks.
Among other things this results in bicycle infrasture expenditure for 2017 being earmarked in @686

of the municipal budgets, or the availability okdiracks at railway stations or large bus stopsigoei
confirmed by only 55% of the respondents. Howetlee, (further) extension of the cycling network and
engaging in awareness-raising measures are wedbsiapl by the local authorities.

Legend
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Fig. 3: evidence-based decision support: classificaf Upper-Austrian municipalities based on nmadsiduals analysis (Source:
own, 2017).
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The specific benefits of the survey lie in the niagpf the mood and the documentation of the ingrare

of active mobility among local decision makers. Boevey confirms our above model-based findings @aha
positive attitude among municipality representaiveowards cycling as well as enrolling to the
Fahrradberatung.at programme are important presitgslifor the sustainable improvement of regional
cycling conditions, particularly pertaining to eyéay mobility. Overall, the future relevance of dbc
transport mobility is classified as ‘rather largg&7%) on a four-stage scale. The analysis of natiefjzating
communities (non-response analysis) is still ingpess. A cross-check with other data sources ndlicate
whether these communities have not participatedaadack of interest in cycling or for other reas.

5 CONCLUSIONS

On a general note the added value of our rese&shn providing a first systematic approach to elod
active mode shares on a municipal level in Audiaigng the foundations for evidence-based decision
making in the walking and cycling domain. Our cutrenodel framework is capable of simulating the
modals-shift effects of various policy-relevant goi@nning-relevant domains at local and regionatle

Our research proves that political commitment wofa of active travel modes in general and cyclimg
particular can be operationalized. Moreover, itldobbe demonstrated that political commitment has a
positive effect on the relative importance of aetivaffic modes and that these effects can be digaht
That being said, in the absence of any periodia# @ is not without doubt to draw a clear linéveen
cause and effect or ultimately determine the dimecdf causality: the decision of enrolling to asfethe pro-
cycling or pro-environment initiatives under invgation might be due to an already existing critioass of

REAL CORP 2017 Proceedings/Tagungsband ISBN 978-3-9504173-2-6 (CD), 978-3-9504173-3-3r{p)ri M
12-14 September 2017 — http://www.corp.at  Editors: Manfred SCHRENK, Vasily. POPOVICH, Peter ZEILE, Pietro ELISEI, Clemens\BER



Measuring Political Commitment in Statistical Modfds Evidence-based Agenda Setting in Non-motorikedfic

local decision-makers in favour of doing so. Irsthase a ‘friendly’ climate for active travel moddseady
exists in the municipality culminating in the enmant decision. In contrast, taking part in the juentioned
programmes might be the triggering a change of ragtd among local decision-makers even when local
prospects seem difficult at first glance. Most lykthe truth lies somewhere in between, it firdtesa group

of local stakeholders to generate sufficient irgete invest into active travel modes. The initredmentum
can then be substantially sustained by joiningatestide or federal programme. Ultimately when purg

an increase in active travel mode shares the questi direction of causality is not of prime conter
particularly when facing rather low average cyclgigres such as in Upper Austria.

We are aware that our current research resemblearkain-progress state rather than a fully compulete
approach as some inputs are yet to be integratgdq@rvey data on the municipalities’ self-evalator
investigating spatial spill-over effects). Still a& go forward we regard the current results higblgvant

for planning in that many of the determinants exsadiin our research can be influenced by planning
actions and policy-making in a direct or indirecywwithin different respective planning horizons.
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