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Free public transport: a socio-cognitive analysis

Yannick Fabbr®y Tom Bellemarfs Mario Cool§?
®Transportation Research Institute (IMOB), Hasseliversity, Wetenschapspark 5, bus 6, 3590 Diepdgbee
Belgium
PLEMA, Université de Liége, Chemin des Chevreuil81.52/3, 4000 Liége, Belgium

ABSTRACT

In this study, the modal shift potential of intraihg a free alternative (free public transportatiand changing
the relative prices of transportation is examirétk influence of a forced cognitive analysis (imgbsn half of
the respondents) on the zero-price effect is atsmdyaed. Second research objective was to findaggtbry
factors in explaining fare evasion. The data usedte analysis stem from a stated preference gusith a
sample of around 670 respondents which was condlilctElanders, Belgium. The data is analyzed bpaisi
mixed logit model for the modal choice models antdbgistic regression for the fare evasion modele Th
modeling results yield findings that confirm thast&nce of a zero-price effect in transport, whch line with
literature. This zero-price effect is enhanced ly forced cognitive analysis in certain motivessiitis also
demonstrate the importance of the current modecehiai hypothetical mode choices and the importarficgar
availability. The influence of changing relativeiges on the modal shift is not found significaneride, an
increase in public transport use can be facilitdtgdhe introduction of free public transport, eémty when
people evaluate the different alternatives in aemargnitive manner. Results also indicate that geraje and
fines for evading fares are the most important @xglory factors for fare evasion. These findings loa used
by policy makers to make public transport more sastul and to reduce the amount of fare evaders.
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1. INTRODUCTION

Transportation has become extremely important ileno life. Everybody is, in some way, either dikeadr
indirectly affected by transport. Its availabilignd accessibility dictates how, where and when naget.
Transport modal choice impacts many aspects ofliees including our work, leisure and healft). The
dependence on the car in everyday travel has isedeanormously in the last decades. This has sednd
growing consequences for the environment (e.g.nii@ese emissions) and health (e.g. casualties) gkniay
road traffic. At the same time, these consequemrcesvery expensive for business (e.g. time lost wue
congestion), environment and soci€?). Rising concerns over these increasingly intoleraxternalities have
generated particular interest in how transportipilag policies might moderate the pressures regulfiom
growth in personal mobility and support the primegoof sustainable developmédB). The problems of car use
might be reduced in different ways. First, the niegaimpact per car and per kilometer driven mayrdxuced
via technological innovations that, e.g., incredise energy efficiency of cars, reduce emissions qaer
kilometer. This policy tends to be overtaken by dwatinuing growth of motorized traffic in the wadrlA
second policy that formerly was very popular, ig @reation of new road infrastructure. This reduttes
congestion problems but the environmental and hegaibblems are likely to increagd). A third policy is
stimulating people to drive at other times or ptac€his strategy also reduces the congestion prableut
increases the environmental and health problems.fdtirth policy aims at reducing the level of cae by
stimulating people to use other modes of transportpmbine trips, or to travel less. The fiftheintention aims
at making people drive more safely or more envirentally friendly(4).

This paper aims to identify factors that influeree individual’'s mode choice by anticipating on
people’s motivation to use other modes of transpidme need for using other modes of transport @raous
because public transport (especially electric srairams and buses) seems a promising way to d@iassenger
transportation. This is because it performs perHafgsor ten times better than cars in terms ofrgpeper
passenger-knb). Still the car is more attractive than public s8part because of its convenience, independence,
flexibility, comfort, speed, reliability and becauslriving is perceived to be more pleasurafde Another
reason why it is so difficult to persuade peopleise other travel modes instead of the car is habitharacter
of the modal choices. Habits are formed when avieh# repeated frequently in a stable context kadis to
rewarding outcomegb). But there is potential to persuade people toctwio public transport when a set of
circumstances are met. These include travel cashgs frequency of service, time savings, accdggitio
jobs, a variety of payment types, and the oppoanuto do other things while travelin(y). Other studies
indicate that travel choice is governed by numbidactors, most notably travel time, availabilityacar and of
discounted long term tickets and fai@. When one of these factors can be so powerful ithdisrupts the
context where habitual behavior is performed, peegrcan be made in influencing the modal splite $dwing
of travel cost, or travel fares, is a factor in thedal choice worth looking into. This is becaugéetent studies
(1, 4) show that the transportation price is one of the &évaluation factors where public transport caat loar
transport. Improving one of the other evaluationtdas is also worth investigating, but it will béffult
bringing them at a higher level than car transpiomna Fares are a direct and flexible instrumeninftuence
passenger behavior and cost recovery of a pulditsport systenf8). So to motivate people to use public
transport, fares should be lowered at a level wtiedraveler is determined to choose for pubbagport. This
can be public transport at a reduced price orritlmafree public transport. Nevertheless, it shd@ddoted that
free public transport does not exist and it wilv@eexist in the future. Free public transport nsetmat the user
of the public transport system, does not have tofpahis journey. Instead there is a third partyonpays the
price of the public transpo(®).

This paper examines the effect of transport atdaged and at a zero-price. To investigate thiscgffe
the respondent his actual mode choice is compaiidd ttve mode choice knowing the genuine prices of
transport, with the mode choice of the responddremfaced with reduced transport prices and wighntfode
choice of the respondent when the transport pacedurther reduced so that public transport besoire for
the transport user. Fares, next to other deterrtsnaould also play a role in fare dodging, whitsoawill be
examined in this paper.
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2. LITERATURE REVIEW

2.1.Zero-Price effect

In this section, an explanation for the zero-préct and some factors influencing the zero-pgeffect are
sought. The word “free” can mean several things,italways boils down to: moving the costs of aqurct or
service from person to person, between the pastrenéuture, in non-monetary markets and back(dx A
free product used to be nothing more than an &teigrabbing marketing trick. But today, businessas often
profit more by giving products away, than by chaggifor them. Smith(11) indicated that when there is a
voluntary exchange between two parties, both mamigl have benefit. Free is becoming a strategpt ik
essential for any company to survive. The succéssfiee product lies in the zero-price effect. Hego-price
effect is an overreaction to a free product wheoppe are faced with a choice between two produmts, of
which is free. This overreaction is in such extesdif the zero price meant not only a low cost wfibg the
product, but also its increased valuatid?). People see zero as more than just another priee.power of
“free” also suggests that once a free item is priedoove zero, demand for that item could plummet
significantly, more than what conventional econasmieould predict(13). An explanation for this zero-price
effect can be found in the mental transaction cfists The mental transaction cost is a process thag¢aapp
with every purchase of a priced product. The customill ask himself whether this product is worth price. In
case of a free product, the lacking of this mentahsaction cost makes it easier to convince people
Disadvantage of lacking a mental transaction coshat there is no commitment, and that peopletattaore
value to products where they have paid for.

In the prospect theorfd5), an explanation for the individual consumer chdiedavior is examined.
The prospect theory assumes that the choice pramessists of two stages. In the preparation sthge t
individual sets a reference point for a certainiodoln the evaluation stage, the outcome will bempared to
the reference point. The zero-price effect makesrétierence point for relative thinking disapp€s). This
disappearance of the reference point creates éiyeofeeling within the consumer which is used take the
decision for buying a product. It has been suggesiat this positive feeling is derived from thetfshat the
purchase implies only benefits, no costs. Whenfdgling is eliminated, the zero-price effect wiibappear.

The zero-price effect was examined for several pets] like chocolates (12, 17), telecommunication
in (18) and stereo-systen($7). These studies generally confirm the zero-pridecef Especially when it comes
to simple decisions, the zero-price effect is fouadbe significant. In more complex decisions aboare
expensive products, there wasn’t found a unilatewsatlusion about the significance of the zerogagtfect. Of
all the possible explanations, the psychologicattimeaism affect was found to be the only significaotive for
the zero-price effect. This mechanism makes sua¢ @ptions with no downside (no cost) invoke a more
positive affective response; to the extent thatsoomers use this affective reaction as a decisidkingacue,
where they opt for the free opti¢ho, 20). Mapping difficulty and the social norm were thber psychological
mechanisms that were examined but weren’t fouridfloence the zero-price effect significan{ti2). Mapping
difficulty is the difficulty consumers have with mging the utility they expect to receive from heiton
consumption into monetary terr(®&l). Social norm, which is the norm that consumerswisen deciding over a
free product, is different from the market norm.

About the place of the affect-mechanism in the sleni making process, there is much controversy.
Peine et a[22) proposed the Appraisal Theory of Lazarus. In theory, cognition comes first in the decision
making process before the affect mechanism. Istidy of Shampanier et @l2) this theory is confirmed. This
means that the positive feelings about the freelywblead to an increased demand of the free ptodinis
theory is in contrast with the theory of Zajo(®2, 23). In this theory is stated that affect can be gaieer
without the participation of cognition, which prevthat affect shouldn't be preceded by cognitiomsTheory
is supported by the results of several stu(li&s18). In practice both orders appear. The strengthfbfénce of
the affective and cognitive evaluation depends lo dituation in which they occur, the focus durthg
decision, processing resources available in thésidecmaking process and the involvement of theisiet
maker(17).

2.2.Zero-price effect in public transport

Public transport fares are confronted with a nundderontradictory needs and requirements. On theeland,
fares should be increased due to e.g. budgetanyresoents and dividends to owners. On the othed htnere
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are strong pressures to keep fares low and subgidia because people value public transport stydng they
consider it as too expensive or infrequent to éffety replace private transpo25). Objectives such as social
inclusion, fairness, internalization of externahbfits and corrections for underpriced private $gort pull in
the direction of lower fare@6). Fares can also have an impact on traffic safdtiiough reductions in fares for
public transport provide smaller direct safety bggethey can have much larger impacts if theyphaleate
more transit-oriented communities where resideatgl tto own fewer cars and drive less than they dvoul
otherwise(27). Weis et al(28) computed price elasticity’s suggesting that respots are more sensitive to
public transport increases than to rising fuelggsicSo it may be expected that an increase ofribespin public
transport will result in a decrease in the demamdofiblic transpor(29). Thus, fares are an important variable
in both the increase of usage as the improvemenrbst-benefit ratio. Several studies have been wited
about how certain determinants, such as price,claffiee modal choice. Thorgrse30) illustrated that
motivation, past behavior and habits, opportunitiegonstraints regarding the use of public trantspod car
ownership are determining the mode choice. A madiiion in fares can influence some of these detents.

A decrease in fares until zero could influence maiton. This is because the zero-price effect alittit positive
feelings towards public transpdft2). This will influence the attitude, which powergthehavioral intention to
use public transpo(Bl). Next to the motivation, free public transport kcbimcrease the opportunities regarding
the use of public transport. The study of Thorgr&f) indicated the importance of habits as a deterniinén
mode choice. Habits are a form of automaticityésponding that develops as people repeat actiostaie
circumstanceg32, 33). To change these habits interventions can be eppipstream and downstream of the
behavior(32). Downstream interventions aim at the avoiding xifting negative outcomes, while upstream
interventions intent to avoid the outcome in thstfplace. Free public transport is an example @bwnstream
intervention, but the results of the study of Varnden and Woo{32) showed that an economic incentive was
only effective with weakly or not habitual behavievhile mode choice typically is strongly habitu@hese
results contradict the results of the study of iFaijid Kitamura(34), where the effect of a temporary change in
the level of service on habitual drivers has beeasared. The results showed that a structural ehamthe
level of service (e.g. free bus ticket, temporargd capacity reduction) led to an increased uségjeegpublic
transport which was sustained after the periocoiporary, structural change. Also the attitude towapublic
transport use was higher than before the structinahge, and the habitual behavior of car usageredsced.
De Witte et al(35) found that there was a certain margin of growthihie usage of public transport when it
would become free, but it should be combined witkiestments in quality of public transportation (e.g
frequency, capacity, connections). In a study ofydBet al(36) the modal shift on the campus of the University
of California at Los Angeles was examined after mglus transport free of charge. Transit ridershipeased
by more than 50% while more than 1000 fewer autdl@otrips were taken to the campus each day.
Steenbergen et §B7) investigated the effects of free public transgortstudents in Brussels. They found that
public transport ridership increased by makingeaef although they couldn’t draw significant cosituns due to
the lack of a control group. Steenbergen gB8@) also conducted a cost-benefit analysis. Theytitdied that
the introduction of free public transport can irage the social surplus as long as no more thand3@b& space
made available on the road is filled up by new usars. Verheyef38) investigated the effect of free public
transport on the modal split, but he made a distincaccording to trip motives; commuting, shoppiugd
recreation. The results indicated that the zeroepgffect only was significantly influential in thghopping
motive.

2.3.Fareevasion

Subsidies for public transport, often calculatedttes difference between operating costs and passdace
revenues, are a subject of large controversy. hogy fares cover on average 50% of the operatists(39).
There are many reasons for this ratio being asdswt is. One of the reasons is fare evasion, affhat also
could be a consequence of transport fares as tedi@bove. Fare evasion occurs when passengeragzens
from public transport by interacting with fare cants in manners that are inconsistent with tg¢f). Bijleveld
(41) indicated that fare evasion pulls down the incomgshe public transportation company. Consequently
passengers should be inspected, which is a largfe lospection implicate delays, which decreastahiéty.
And when fare evaders are prosecuted, additiorstsdall on the police and the criminal justiceteys(42).
Fare evasion also evokes anti-social and crimirellaksior related with attempts to avoid enforcement.
According to Dauby and Kovadg3) the attitude to evade fares is distributed ind@hgeoups. Five percent of
the population is persistent dishonest, ten perisepersistent honest and the other eighty fiveoppeortunistic
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fare evaders, which means that they will try todevéares when the perceived chance of being casigitaller
than the perceived chance of getting away withlie largest causes for fare evasion are: forgettiagpayment
and low incomeg44). The fact that low income is found to be a majause of fare evasion, demonstrates the
possible importance of fares in fare evasion.

3. DATA

A stated preference survey was conducted to examimather a price effect and/or a zero-price efterturs
among respondents in Flanders (the northern paBetdium). The total population in 2010 amountedstd
million inhabitants. An average Flemish respondeaakes 2.8 trips a day. 68% of these trips are rbgdear,
followed by 12.28% by foot, 11.91% by bike, 2.71%0kdus and 1.78% by trai@5).

Stated preference methods are universally acceaptachvel behavior research and the practice of
identifying behavioral responses to choice situeiovhich are not revealed in the marké8). The principal
drawback is that individuals’ stated preferencey mat correspond closely to their actual preferen@d&).
Despite this drawback, Wardm#&8) found evidence that individual’s stated prefersnamong hypothetical
travel scenarios are a reasonably accurate guitieg¢ainderlying preferences. The SP-survey wadwoed on
a person based level from mid-November 2012 toJateiary 2013 and was filled out by random indigldu
which are assumed to make their own transport esigover 17 years of age). The survey was digtith over
the internet allowing flexible question ordering lie included in the survey. This flexible questamdering
counters question order effects. Typically, questioder effects result in differences in means @odelations
for specific and general questions and result filranges in the placement of specific (general) tipres
relative to general (specific) questions in theveyr(49). In total, the survey collected valuable inforroatiof
670 respondents.

The stated preference questionnaire consisted wfgarts. The first part of the survey consisted of
some socio-economic variables (e.g. gender, ageysehold situation, income, etc.). In additiorthte socio-
economic variables, information about the respotisiéransport situation was obtained in the secoad (e.g.
car availability, current use of modes, etc.). émtgghree, the respondents had to indicate thettainoreferences
among a set of three alternatives with certaingsrior tariffs. Each respondent was confronted wiile modal
choices (3 price scenarios x 3 motives). In pricenario A, the respondents were confronted withattteial
transport prices. Actual prices for the car wertedrined using a study of De Ceus(B®) who estimated a
complete cost per kilometer (e.g. fuel, net pureha=hicle, maintenance, insurance, fuel tax, efoj).the bike
a fixed cost was calculated based on the net psecbast and the maintenance cost. The actual @osid bus
was estimated on the subscription fee charged dytbmish transport company. Because the subsmrifitie
as the costs for the bike are fixed costs, theragan was made that this mode was used on a (daiti)base.
In price scenario B the tariff of the public transpwas halved. The tariffs of the other modes wiwereased
with the same amount. In price scenario C, theegrignd tariffs were again decreased with the sanwimat,
making the public transport option free. This alfoweasuring the reaction to a price reduction tde/ar
positive price as well as the reaction to the spnee reduction towards a zero price. Each of thibsee price
scenarios consist of three motives, a work/schaative, a shopping motive and a recreational motiaa. the
work/school motive, a distance-related cost wasutaled for the car option based on the distanogaid or
school the participants indicated. In the shoppimotive, the cost for the car was based on a distaric
approximately 5 kilometers to a shop. In the retiveal motive, the cost for the car was based tnipdength
of approximately 15 kilometers to the nearest ciaeRor the bike and public transport the cost Ve per
trip and constant over the three motives. The foyrart of the survey consists of questions aboldlipu
transport in general and fare evasion. First tispardents were asked about their perceptions ofatifés of
public transport, fare evasion checks, fines or favasion. Subsequently they were asked about oheair
behavior of fare evasion and their reasons forgltirs.

The table below give an overview of the data tyaed the corresponding coding of the variables that
were collected in the survey. Due to the large nemdd variables, only the variables that are inetlidh the
final models are presented here. The descriptatéssts are displayed in the attached annex A
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TABLE 1 Overview of thevariables collected in the survey

Variable Data type Remar ks (Coding)

Modal Choice Model

Socio-economic variables
Man_D2 Categorical Bike dummy: 1 if man, 0 if woman
Age D2 Numeric Bike dummy: Age of the respondent
Alone D3 Categorical PT dummy: 1 if respondent lives aldénetherwise
Inc_D2 Categorical Bike dummy: 1 if income of the respamdeetween €0 and €1500, O otherwise
Inc_D3 Categorical PT dummy: 1 if income of the responditiveen €0 and €1500, O otherwise
IncNS D2 Categorical Bike dummy: 1 if income not specifi@chtherwise
INncNS_D3 Categorical PT dummy: 1 if income not specifiedtilerwise
Urb D2 Categorical Bike dummy: 1 if respondent lives ibam area, 0 otherwise
Transport-related variables
DistHomeWsS D2 Numeric Bike dummy: Distance between home and work
DistHomewWsS D3 Numeric PT dummy: Distance between home and work
CarAvail_D2 Categorical Bike dummy: 1 if car is usually or ajwaavailable, O otherwise
CarAvail_D3 Categorical PT dummy: 1 if car is usually or alwaysilable, O otherwise
CUWS D1 Categorical Car dummy: 1 if respondent uses cawéwk/school trips currently, O otherwise
CUWS D2 Categorical Bike dummy: 1 if respondent uses bilkenfork/school trips currently, O otherwise
CUWS D3 Categorical PT dummy: 1 if respondent uses puldiesport for work/school trips currently, O otheswii
CUShop_D1 Categorical Car dummy: 1 if respondent uses castiop trips currently, O otherwise
CUShop_D2 Categorical Bike dummy: 1 if respondent uses bikeshop trips currently, O otherwise
CUShop_D3 Categorical PT dummy: 1 if respondent uses shopiéwk/school trips currently, O otherwise
CURecr_D1 Categorical Car dummy: 1 if respondent uses carefneational trips currently, O otherwise
CURecr_D2 Categorical Bike dummy: 1 if respondent uses bikegédcreational trips currently, O otherwise
CURecr_D3 Categorical PT dummy: 1 if respondent uses shopefeational trips currently, O otherwise
ExpPT_D3 Categorical PT dummy: 1 if respondent has expegigvith free public transport, 0 otherwise
Modal choice variables

Bike D2 Categorical Bike dummy: 1 if mode is bike, O othisev
PT_D3 Categorical PT dummy: 1 if mode is public transp@rbtherwise
RelCostWS Numeric Prices and tariffs for the work/school naetrelative to the car
RelCostShop Numeric Prices and tariffs for the shopping motiefative to the car
RelCostRecr Numeric Prices and tariffs for the recreationalinetelative to the car
Free Categorical Dummy: 1 if mode is free, O otherwise

Fare Evasion Model
Gender Categorical Dummy: 1 if gender is man, 0 if gernidevoman
Age Categorical Dummy: 1 if years passes since birtbviger or equal than 25, 0 otherwise
PercPrice Categorical Dummy: 1 if prices of public transparé perceived to be too high or high, 0 otherwise

Dummy: 1 if number of checks against fare evasrerparceived to be too high or high, 0

Per cChecks Categorical otherwise
PercBusFine Categorical Dummy: 1 if fine for evading fares ofrain is perceived to be high, 0 otherwise

PercTrainFine

Categorical

Dummy: 1 if fine for evading fares obus is perceived to be high, 0 otherwise
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Besides completing the survey, 50% of the respasderre subjected to a cognitive analysis. This
cognitive analysis was assigned on a random bisigst whether respondents use an increased #ffeitte
free option as a cue for their decisions, whickuim causes the zero-price effect. By this cogeiinalysis, the
participants were forced to engage in a cognitive @eliberate evaluation of the alternatives befbes choose,
and thereby make non-affective, more cognitive eatgdns available and accessible. In this cogniinalysis,
the participants were asked to evaluate certaceprand certain transportation modes. We assurhattizese
conditions, participants are more likely to baseirtevaluations on cognitively available inputs ahdrefore
place a lower weight on the affective evaluationghen this increased affect causes the zero-prifectaf
reliance on cognitive inputs should reduce the -peiwe effect. The cognitive analysis is displayiedthe
attached annex B.

4 METHODOLOGY

The main research objective of this paper is tessthe impact of specific prices on modal choized
examining contributing factors to fare evasionthis section, the methodology for both researcleahbjes is
stated.

4.1.Zero-price model

In the first part of the study, the focus is toemsswhether the zero-price effect and price efftst a role in the
transport decision process and what other factifestathis decision. In the previous section, itswexpounded
that each respondent had to indicate the prefermede for a number of hypothetical situations. Tfere a
modeling approach is needed which takes into acooumelated responses for the choice among threeooe
categories. The multinomial discrete choice procedumalyzes models where the choice set consistsiliple
alternatives. This procedure supports conditioogit] mixed logit, heteroscedastic extreme valwested logit,
and multinomial probit models. The MDC proceduresuthe maximum likelihood (ML) or simulated maximum
likelihood method for model estimation. In this eag mixed logit model is developed to estimatesehe
relationships. As indicated by Hoffman and Dund&d), the mixed logit model is a combination of a
multinomial logit and a conditional logit model. @ multinomial logit focuses on the individual ag timit of
analysis and uses the individual's characterisiegxplanatory variables. The conditional logitufes on the
set of alternatives for each individual and thelaxatory variables are characteristics of thosermédttives. A
mixed logit model includes both characteristicstaf alternatives and the individual. The corresjpmp@dhoice
probability can be written as:

Pj =2 exp (XB;+ Z;P) / exp (XBx + Zka)

Where an individual has to choose among a settitthatives, and p6tands for the characteristics of
individual i and Z for the characteristics of the jth alternative ifadtividual i, with the corresponding parameter

vectors denoted b@’ and | respectively.

Three models were estimated in order to asseshahigte zero-price effect and the price effect gay
significant role in the modal decisions of the @sents: a model for the work/school motive (motgla
model for the shopping motive (model 2) and a mdolethe recreational motive (model 3). Next to miaing
the effects of zero-price and the prices, othesqal and transport-related variables are inclidegde model
to explain the modal choices further. Forward gsalacwas used to find the most significant variabie the
model. Forward selection adds variables to the inode at a time. Every step, each variable notn@tided in
the model is tested for inclusion. The most sigaifit variable is then added to the model, as IsntsdP-value
remains below the significance level of 0.05.

4.2.Fareevasion model

In the second part of the study, the focus is stlifo a model examining the factors that determihether or
not people evade fares. In the survey the respasdien to indicate whether they have evaded farésel past
or not. This variable is a binary outcome. Thisdgtused logistic regression to build the relatiopdietween
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fare evasion and its explanatory variables. Logjistigression is a statistical method used to aaatiga in
which there are one or more independent variablsdetermine a binary outcort®). The model equation is
given by:

log (m/1-m) =0 + X
Where {/1-t) denotes the odds;
0 the intercept;
Xi is a vector of variables observed which affetiether to evade fares or not;
B is a vector of unknown regression coefficientsjclvhcan be estimated by standard maximum likelihood
methods.

The above equation can be rewritten to the lik@chfunction of a binary logit model:
II; = exp 0+Xi) / 1 + expQ+XB)

The first equation shows that the estimated parammeiave to be interpreted as the change in the
predicted logged odds for a one unit change incthreesponding explanatory varialg3). An odds can be
defined as the probability of an event occurringidtd by the probability of no event occurring.this paper,
the probability of an event equals the likelihoodevade fares. The most common way to interprepénameter
estimates, is the interpretation using the odd®gafOR). The odds ratio can be calculated by takime
exponent of the parameter estimatg) (¢ the odds ratio is greater than 1, than thigresents an increase in the
odds of the event explained (to evade fares).dfatids ratio is smaller than 1, than this represemtecrease in
the odds of the event explained. This increaserédse) implies that for every unit raise in theregponding
explanatory variable, the probability increasesificantly. Also the parameters can be interprdigdhe sign
of the parameter estimates. A positive sign impdiesncrease in the likelihood of an event for guacrease in
the corresponding explanatory variable and vicesaie¥When building the model, also here forwardciiele
was used to find the most relevant variables imtbeel.

5. RESULTS

5.1.0verall Results

The overall significance tests for the final modaie displayed in TABLE and TABLE . From TABLE dan
be concluded that the relative cost does not sagmifly affect the modal choice of the respondenlss is true
for all trip motives considered in the study. Oe tither hand, the presence of a free alternaties défect the
modal choice significantly for work/school and shoy trips. In addition this effect is only borded non-
significant for the recreational motive. Age doesdyaaffect the choice for the bike in recreatiotvgds, gender
does affect the choice for the bike in both shogmnd recreational trips. The living situation dedfect the
choice for public transport significantly in theagping and recreational motive. The distance tokvesrschool
has an impact on the choice for the bike and pubdiesport, this is naturally only the case in wark/school
motive. Income affects the choice for the bike Bigantly in the three motives, while it only affiscthe choice
for public transport significantly in the recreaté motive. Whether a respondent lives in an udranronment
or not, only affects the choice for the bike sigmaifitly in the recreational motive. The car avallgbdoes
affect the choice for the bike significantly in th@rk/school and recreational motive, and it afettte choice
for public transport significantly in the three nvats. The current use of transportation modes Her three
motives has a significant impact on the three madethe survey for the three motives. And finalbn
experience with free public transport does affaet¢hoice for public transport significantly in therk/school
motive and the recreational motive.

From TABLE can be deduced that gender signifigaatfects whether to evade fares or not. Also age
has an significant impact on the tendency of redpots to evade fares. Next to that, some perceptiame a
significant impact on the evasion of fares. Thecpption of tariffs of public transport and the ggtion of the
amount of checks on fare evasion significantly effeare dodging behavior. Also the perception of th
magnitude of fines for fare evasion affect the wiraof fare evasion significantly, this both inseaof bus as
train transport.
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TABLE 2 Results of the Overall Significance of the M odal Choice M odel

Wor k/school motive

Shopping motive

Recr eational motive

DF tValue P-value Sign.| DF tValue P-value Sign.| DF tValue P-value Sign.
Bike D2 1 3,17 0,0015 ** 1 -158 0,113 NS| 1 -0,72 0,4709 NS
PT_D3 1 -1,35 0,764 NS| 1 -199 10,0466 NS| 1 0,37 0,7127 NS
RelCostWS 1 -1,08 0,2787 NS
RelCostShop 1 0,18 0,857 NS
RelCostRecr 1 0,57 0,5695 NS
Free 1 24 0,0162 ** 1 4,33 <0,0001 *** 1 1,88 0,0599 NS
Age D2 1 1,98 00481  *
Man_D2 1 3,38 0,0007 *** 1 3,22 0,0013  **
Alone D3 1 4,32 <0,0001 *** 1 2,73 0,0063 **
DistHomeWS_D2 1 -5,87 <,0001 **=
DistHomeWsS D3 1 3,14 0,0017 **
;Inc_D2 1 -6,6 <,0001 *** 1 4,13 <0,0001 *** 1 2,55 0,0108 *
Inc_D3 1 294 0,0033 **
INncNS_D2 1 -3,52 0,0004 ***
INncNS_D3 1 3,26 0,0011 *
Urb_D2 1 -1,99 0,0468 *
CarAvail_D2 1 -2,79 0,0053  ** 1 -3,71 0,0002 ***
CarAvail_D3 1 -3,3 0,001 ¥ 1 -7,07 <0,0001 *** 1 -5,11 <0,0001 ***
CUWS D1 1 872 <0001 ***
CUWS_D2 1 13,46 <,0001 ***
CUWS D3 1 6,22 <,0001 ***
CUShop_D1 1 7,71 <0,0001 ***
CUShop_D2 1 7,21 <0,0001 ***
CUShop_D3 1 2,88 0004 *
CURecr_D1 1 5,49 <0,0001 ***
CURecr_D2 1 5,23 <0,0001 ***
CURecr_D3 1 2,34 0,0192 *
ExpPT_D3 1 3,07 0,0022 ** 1 2,37 0,0177 *

* P-value <.05, ** P-value < .01, *** P-value < 0.001, NS= not significant

TABLE 3 Results of the Overall Significance Typelll-Test of the Fare Evasion M odel

Parameter DF Chi2 P-value Sign.
Gender 1 13,13 0,0003 ***
Age 1 24,76 <0,0001 ***
PercPrice 1 4315 0,0378 *

Per cChecks 1 7,507 0,0061 **
PercBusFine 1 3,944 0,047 *
PercTrainFine 1 7,981 0,0047 **

* P-value <.05, ** P-value < .01, *** P-value < 0.001, NS= not significant
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5.2.Parameter estimates

The parameter estimates for the binary mode chwiodels are shown in Table 4. The most used way to
interpret the parameter is by the sign and the ihadm of the parameters.

5.2.1. Work/school mode

In the work/school model, the parameter that reprissthe zero-price effect has a positive signs Tplies an
increased modal share for public transport whés atvailable for free. The distance between theétmuation
and the work or school location has a negative &igthe bike and a positive sign for public tramgpThus, an
increase in distance between the home locatiorttendiork or school location decreases the modakshizthe
bike and increases the modal share of public temsphe income parameter of the bike has a negaiign.
This implies an increase of income significantlwérs the likelihood to use the bike when travelliagvork or
school. The car availability parameters of the kakel public transport show a negative sign. Thiicates a
lower probability of choosing the bike and publiartsport when the car is usually or always avadlabhe
current use parameters show all three positivessignich is quite logical. When a respondent usepegific
mode in daily life, the likelihood for choosing shépecific mode increases in the hypothetical s@na. This
means that the respondents’ choice in hypothetitztions depends partly on the current modalaghi daily
life for a specific motive.

5.2.2. Shopping model

In the shopping model, the parameter representiagéro-price effect is positive, which suggestsnareased
probability of choosing public transport when itiigeade available for free. The magnitude of the ipatar
shows that the zero-price effect is more poweriithie shopping motive than in the work/school mativhere
is also a difference in the zero-price effect feople who were subjected to a cognitive analysispa@ople who
were not. The respondents were divided into twaugsp where one group who was subjected to a cuogniti
analysis and one group who was not. The paramstenate of the zero-price effect for the group whieas
subjected to the cognitive analyses amounts to72,04hereas the parameter estimate of the zere-pffect
for the group which was not subjected to the cigmianalyses amounts to 0.6376 (See annex C an8dye
can conclude that the zero-price effect is greatezn people are forced to engage in a cognitivecetitberate
evaluation of the alternatives before they choasd,thereby make a less affective and more cognitécision.
The gender parameter has a positive sign for tke riode. This means that men have a significartenig
probability of choosing the bike in the shoppingtive than women. Also the living situation paranndias a
positive sign for the public transport option. Thiglicates a higher probability of choosing pulifinsport in
the shopping motive when people live alone compé&gzbople who don't live alone. The income paramet
the bike shows, in contrast to the work/school wegtia positive sign. This implies that the likelib of
choosing the bike in the shopping motive is higleempeople with a low income. The car availabilitgrameter
of the bike shows a negative sign. This indicatksneer probability of choosing the bike when the isausually
or always available. The current use parametersvshib three positive signs which is logical. When a
respondent uses a specific mode in daily life furpping trips, the probability of choosing this sifie mode
increases. This indicates that the likelihood adading a specific mode is enhanced when this medised in
daily life for these motives. When we compare th@seameters with the daily use parameters of the
work/school motive we see that these parametens fheer values. This means that the modal choiegedd
to a lesser extent on the current use of moddeistiopping motive compared to the work/school vaoti

5.2.3. Recreational moddl

The parameter representing the zero-price effetttarrecreational model has a positive sign, beitpdwrameter
is not significant because the p-value exceedsitjrdficance level of 0.05. The significance lewals for this
parameter only exceeded by two hundredth. So tteméce effect in the recreational motive can basidered
significant at the significance level of 0.10. Tage parameter concerning the bike has a positgre sihich
implies that the probability of choosing the bike mode of transport for recreational trips increaas age
increases. The gender parameter has a positivef@ighe bike mode. This means that men have afiignt
higher probability of choosing the bike in the emional motive than women. The gender parametdhen
recreational model is higher than in the shoppirgdeh which implies that the difference between raed
women is more distinct in the recreational modelntlin the shopping model. The living situation paeter



Fabbro, Bellemans and Cools

11

shows, like in the shopping model, a positive dignpublic transport. This means that people whe lating
alone, are more inclined to use public transpartréareational trips than people who are not livihgne. This
parameter is smaller than in the shopping motivethe effect of living situation is less distinttan in the

shopping model. The income parameter for the bikews a positive sign. This is in contrast with the

work/school scenario but it is consistent with #i®pping scenario. We can conclude that people laitler
incomes are more inclined to use bike for recraalitrips. And income plays a greater role in thereational
motive than the shopping motive. The income paranfet public transport also shows a positive sighich
implies that the likelihood of choosing public tsport in the recreational motive is higher for peopith a low
income. The parameter that includes whether thporegent lives in a urban environment or not, shews
negative sign for the bike. This implies that peoate less inclined to use the bike for recreatitizss when
they live in urban environments. The car avail@piarameters of the bike and public transport shawegative
sign. This means that there is a lower probabditychoosing the bike and public transport when ¢he is
usually or always available. The car availabilitgshthe most influence on bike use in the shoppiipsg,t
following by the recreational trips and has thesteafluence on the work/school trips. This whilee tcar
availability has more influence on the public tiamig use in work/school trips than in the recreaidrips. The
current use parameters of the car, bike and ptfalicsport modes show positive signs. This indic#tas the
likelihood of choosing a specific mode is enhanaden this mode is used in daily life for these wedi The
parameter which represents the experience withduddic transport shows a positive sign. This iatks that
the probability of choosing public transport is anbed after experiencing free public transport.

TABLE 4 Parameter Estimatesfor the M odal Choice model

Parameter Wor k/school model Shopping model Recreational model

Estimate S.E. Estimate S.E. Estimate S.E.
Bike D2 1,8369 0,5792 -0,9648 0,6087 -1,8835 2,6124
PT_D3 -0,8761 0,6481 -1,2309 0,6186 0,9452 2,5665
RelCostWS -0,8518  0,7864
RelCostShop 0,1259 0,6988
RelCostRecr 1,5377 2,7032
Free 0,3541 0,1473 0,8413 0,1941 0,3172 0,1686
Age D2 0,0176 0,00888
Man_D2 0,3874 0,1145 0,7115 0,2206
Alone D3 0,9172 0,2121 0,4018 0,1472
DistHomeWsS D2 -0,332 0,0566
DistHomeWS D3 0,119 0,0379
Inc_D2 -1,5585 0,236 0,4988 0,1209 0,8068 0,3165
Inc_D3 0,3391 0,1154
IncNS_D2 -1,4828  0,4212
INncNS_D3 0,6805 0,2085
Urb_D2 -0,4054 0,2039
CarAvail_D2 -0,7176 0,2571 -1,4273  0,2018 -0,9492 0,2561
CarAvail_D3 -0,6505 0,1974 -0,6113 0,1195
Cuws D1 19732 0,2263
CUWS D2 2,9563 0,2197
Cuws D3 1,3264 0,2133
CUShop_D1 1,0715 0,139
CUShop_D2 1,0921 0,1514
CUShop_D3 1,1015 0,3827
CURecr_D1 0,6144 0,1119
CURecr_D2 1,1492 0,2197
CURecr_D3 0,5025 0,2146
ExpPT_D3 0,4991 0,1627 0,2931 0,1236
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5.2.4. Fare evasion model

As already stated, the most common way to interfhvetparameters in logistic regression is the pration
according to the odds ratio (OR). In the odds rafigender equals 0.491. This implies that memaoee likely
to evade fares than women. The odds ratio of agesithat people under 25 years have greater pithabi

evade fare than people aged above 25 years. Thissikat the likelihood of fare evasion is highmryfounger
people than for older people. Like already mentibhefore, respondents were asked about their piayospf
prices, checks and fines. The odds ratio of thequeion of price represents the ratio of the oddseople with
a very high and high perception of tariffs of pablfansport versus people with correct, low andyvew

perceptions of tariffs of public transport. Thisdsdratio equals 0.357, which implies that peopléhwiigh

perceptions of tariffs are less likely to evadeeathan people with low perceptions of tariffs. Diuels ratio of
the perception of checks represents the ratioe@btids of people with a very high, high and corpeateption
of the amount of checks on fare evasion versus Ipeojth low and very low perceptions of the amooft
checks on fare evasion. The odds ratio impliesbaple with high perceptions of the amount of &kean fare
evasion are more likely to evade fares than thelpewith low perceptions of the amount of checksfane

evasion. The odds ratios about the perceptionmes frepresents the ratio of the odds of people avitery high
and high perception of the magnitude of fines veithe people with a correct, low and very low pptios of
the magnitude of fines on fare evasion. Both ratimgly that people with a high perception of fines fare
evasion are less likely to evade fare than peojfileadow perception of fines on fare evasion.

TABLE 5 Parameter Estimatesfor the Fare Evasion model

Fare Evasion vs. No Fare Evasion

Parameter Estimate S.E. OR
I nter cept -0,9978 0,1305 /

Gender Woman vs. Man -0,3553 0,0981 0,491
Age +25 vs. -25 -0,5153 0,1036 0,357
PercPrice High vs. Low -0,201 0,0967 0,669
Per cChecks High vs. Low 0,2745 0,1002 1,732
Per cBusFine High vs. Low -0,2056 0,1035 0,663
PercTrainFine  High vs. Low -0,3655 0,1294 0,481

6. DISCUSSION

In the previous sections, it was shown that thati@iship between the relative prices and the mobaices
weren't significant at a 0.05 level. The absencethid relationship between prices of transport ametal
choices is in contrast to the study of De Wittalg35) and Agthe and Billing$54). A possible reason for the
absence of this relationship could be that the labesdalifferences in prices of the different scenanwere so
minimal, so that the relative difference didn't bewe fully clear for the respondents. Since thely aas a
€0.25 difference between scenarios, this differanag perhaps not entirely clear for the respondents

In contrast to the study of Verheyé€38), where only a zero-price effect for the shoppingtive was
found, there is found a zero-price effect in therkigchool motive and the shopping motive. The zmioce
effect for the recreational motive was found inffigant at the 0.05 level, but significant at th@@level. These
findings are in accordance with the revealed pesfee study for students by Steenbergen €84l which
indicated the modal shift potential of free pulitensport. The cognitive analysis, which was presgto 50%
of the participants, had an unexpected effect @nzéro-price effect in the shopping motive. In #hedy of
Shampanier et gl12) it was stated, that reliance on cognitive inpiitsusd reduce the zero-price effect. Thus,
the group that was subjected to a forced cognéivaysis was expected to show a lower zero-prieeefThis
study shows a larger zero-price effect in the grihg was subjected to a forced cognitive analy&iswe can
conclude that the zero-price effect is not drivgrite psychological construct affect in this moclabice study.

The most socio-economic variables (e.g. age, geaériving situation) only significantly influence
the modal choices in the shopping motive and tbesedional motive. The only socio-economic paramgtat
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significantly influences the modal choice for wark school, as for shopping and recreational motii@she
income parameter of the bike. Remarkably this ineqmarameter of the bike has the opposite effethén
work/school motive than in the other two motiveslofv income reduces the likelihood of using theebi the
work/school motive, while it increases the likelittb of choosing the bike in the shopping motive and
recreational motive.

The transport-related parameters display a largduential character than the socio-economic
variables, by the magnitude of these parameters.vahable with the largest explanatory power & ¢hrrent
use of modes. In this variable, the modes are oagtwhich the participants use currently for th&edéent
motives. The biggest influence of the current uggable is exerted on the work/school motive, faka by
respectively the shopping motive and the recreatiamotive. This indicates that habitual behaviaygla role
in this decision making process. This because tisee@idence that, when making travel-mode choipesple
at least have a strong tendency to “recycle” agi@eimade in the paé30). When a decision is repeated several
times a week in a stable context with the sameomugcevery time, it is unlikely that much reasong@qvolved
and is seems highly likely that habitual procesaesactive in that decisigi®5). This explains the strength of
the explanatory power of the current use variabldé different scenarios. The more the decisiorpeated in
a stable context, the larger the influence of haibehavior will be, the larger the parametermestés of the
current use variable will be. For this reason, fheameter estimate of the current use variablégisen in the
work/school motive than in the shopping motive #mel recreational motive. A strong habit to use di@aar
travel mode is, in comparison with a weak habigrelsterized by seeking less information and a dégisorate
choice of travel modé56, 57). According to this view of habit, a strong hakitgerceived to block the more
deliberate, cognitive processing prior to behayi8). This could be an explanation for the larger zaioe
effect with participants subjected to a cognitivelgsis in the shopping motive. This is becauss tignitive
evaluation makes a more deliberate, cognitive msing available for the participants, which, imturauses the
decision making more based on cognitive reasonimgjead of habitual behavior. This theory was also
confirmed by the study of Eriksson et @B). This cognitive evaluation, where the car userliatas the
different features of their trip, will not automedily lead to a change in behavior. This evaluatian lead to a
continuation of current behavior, but the choicdl Wwe more influenced by the personal norm and Iegs
habitual behavior. Another important transportiedaparameter is the car availability. In this niothés
availability of a car reduces the probability ofingsthe bike and public transport significantly aimost all
scenarios. This is because the availability ofigape car in the household facilitates the choiteav transport
and thereby reduces the likelihood of choosing rothedes(30). The reason for this, is that car owner have
more alternatives than someone without a car anduse habitual processes are more important thitudas
for car ownerg(30). The variable including experience with free palitiansport has a positive influence on
public transport use, which is in accordance witharature. In the study of Fujii and Kitamu(84) an
experiment was carried out in which a one-month fres ticket was given to an experimental groug fEsults
showed that attitudes towards bus transport weree rpositive and that the frequency of bus use asmd,
whereas the habits of using automobile decreaded the intervention, even one month after therugstion
period. The implications of the variables includihg distance between home and work or schoollandrban
environment are quite logical, since the probabit using the bike decreases when travel distamreases.
This produces a modal shift towards other modesgilkblic transport. Living in an urban environmesduces
the likelihood of choosing the bike, since there aumerous public transport options in a urbanrenment
and the safety of biking is lower in an urban earment.

Given the fact that 25% of the participants indédathat they have evaded fares at least ones, this
seems interesting to discuss. The results fromfdine evasion model indicate that there is a sigaift
difference in age and gender between people whdesfeaes and people who do not. In contrast tditiings
of Popat(44), income does not play a significant role in favaston. This is because the explanatory power of
income totally explained by age, which made thealde income insignificant. Next to these variablesme
perceptions do play a significant role in fare émasPeople with a high perception of public traorspariffs are
less likely to evade fares than people with a l@scpption of tariffs. A possible explanation candogight in
the age of the fare dodgers. Since people less2bhagears old have higher probabilities to evadesfand since
they are more likely to be financially dependentather people, they could have a reduced cognitiothe
value of money. This can result in a lower peraeptf tariffs while they evade fares more. Peopih wigh
perceptions of the amount of checks are more likelgvade fares then people with a low perceptibthe
amount of checks to counter fare evasion. Thisr@leer counterintuitive conclusion, but it canexplained by
reversed thinking. People who do not evade fares ghly minimal, sporadic attention to checks. Thhsy



Fabbro, Bellemans and Cools 14

possibly perceive the amount of checks to be lavan people who actually evade fares. The peraemifo
fines for evading fares in busses and trains h&ragghtforward conclusions. People with a high peton of
fines for fare evasion have lower probability taade fares than people with a low perception ofsfife fare
evasion. This means that fines have a deterremttedh fare evasion.

7. POLICY RECOMMENDATIONS

The findings in this paper provide insight in theesess and application of a travel demand meastnieh aims
at changing travel behavior. The modal split pogmtf an introduction of public transport at a wedd and a
zero price was examined. A zero-price effect wamébin the work/school motive and the shopping weott a
5% significance level, and in the recreational n@tt the 10% significance level. This implies ttra use of
public transport will increase significantly wherns provided for free, while a change in relatprices does not
provoke significant changes in the modal split lseaof the insignificance of the price effect. Thtise
subsidizing of public transport with the aim of rrakit free seems to be a good measure to inctbasese of
public transport. Subsidizing public transport wile aim of making it less expensive or to chamgerelative
prices with regard to the car does not seem aroppipte measure for policy makers. Important obeain the
success of this policy measure are the currenbliseodes for different motives and the car avalighiThe
magnitude of the explanatory power of the curresg variable in explaining the modal choices in@isahat
people least have a strong tendency to recycleiaide made in the past. A policy measure thataamteract
this recycling of decisions is the creation of ditorate, cognitive process prior to the specifhévior. This
can be accomplished by informational campaigns lwhaése the awareness of the different charadesist the
trip, including price or tariffs. Also the car alability plays an important role in the modal chescand could
counteract the zero-price effect. To overcomedbistacle, the policy makers have to convince thewaaers to
interchange their car for public transport. Actidnsthe Flemish government where a license platddcbe
interchanged for a free bus pass have proven fueicess. Thus, combinations of policies with frellip
transport can further reduce the car availabilitg ancrease the market share of the public transpor

A second intent of this paper is to find explanagiovhy people evade fares, since 25% of particgpant
have indicated to have evaded fares once. Out ef sibcio-economic variables can be concluded that
predominantly young people and men have the highesiabilities to evade fares. This means that fané
evasion campaigns should be focused on this supgAiso some perceptions play a significant rol¢hie fact
that people evade fares. Fines have proven to e haleterrent effect when they are perceived thigle.
Thus, higher fines can be a measure to reduceefasion. These higher fines need to be communidated
proper way, so that the bus users are aware gfehalties they risk. Also the amount of checksame £vasion
should be maintained. Even though it is not entidear from the model, the amount of checks shdndd
maintained at a high level so that people perctiigechance of being penalized as high. So thafinles will
maintain or even increase their deterrent effette Telation between the magnitude of tariffs of thes
transport and fare evasion can be explained bggleeof the participants like mentioned above. Sitidicates
the importance of addressing young, male peoptatnpaigns against fare evasion.

8. CONCLUSIONSAND FURTHER RESEARCH

This study investigated the impact of public trastsmt a reduced and a zero price on the modakshar
Flanders, Belgium. Results from a mixed logit modelicate that people are not influenced by chaggin
relative prices, but results show a significantiffeslent modal split when free public transportaidded to the
range of alternatives. This zero-price effect waisnfl to be more significant when people are suliiea
cognitive analysis first, where participants wesecéd to engage in a cognitive and deliberate evialu of the
alternatives. This research finding can be takém itcount by policy makers to make the impleménabf
free public transport more successful. The keyaldeis influencing mode choice appear to be theentiuse of
modes and car availability. Both variables indicdte importance of habitual behavior, which shdaddtaken
into account by policy makers when they want tongjgachoice behavior.

However, for further research the absolute valdfeminces and budget changes can be increased to
measure the whether a price-effect can be obsem@d. because, it is implausible that price doesiffeéct
modal choices. Furthermore, it can be intriguingléwelop a revealed preference experiment testiegéero-
price effect using a sample in which all sectiohshe population are represented. Currently, tleges to our
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knowledge, only performed revealed preference éxpans in Flanders for specific sections of the ypafon
(like students).

A second research objective was to find explanaiors in explaining fare evasion. Gender, age an
fines for evading fares seemed to have the modaeary power in fare evasion. Since these vazimlalre
directly or indirectly related with socio-econonfigatures, further research can be done in thisclas
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ANNEX A : Descriptive statistics

In the table below the descriptive statistics & Wariables that are used in the models are disgldhirstly, the
dependent variables are displayed. The market stiarg¢he different motives and the different prézenarios
are displayed below. The following socio-demograpldriables were considered: gender, age, livingagon,

income and urbanization. In addition, transporéted variables were considered; distance from hionveork

or school, car availability, the current use of m®dor work or school trips, for shopping trips afud

recreational trips and the experience with fredipdtansport.

Descriptive statistics

Variable name Description

Dependent variables

Work/School Situation A: Car: 38,30%, Bike: 26,92Ptiblic Transport: 34,78%
Situation B: Car: 37.18%, Bike: 27.88%, Public Tport: 34.94%
Situation C: Car: 35.42%, Bike: 24.84%, Public Baort: 39.74%

Shopping Situation A: Car: 66.42%, Bike: 28.36%bhIRuTransport: 5.22%
Situation B: Car: 66.27%, Bike: 27.76%, Public Bport: 5.97%
Situation C: Car: 63.28%, Bike: 25.52%, Public Baort: 11.19%

Recreational Situation A: Car: 64.18%, Bike: 5.5Pablic Transport: 30.30%
Situation B: Car: 63.43%, Bike: 6.27%, Public Tramt: 30.30%
Situation C: Car: 60.00%, Bike: 4.78%, Public Treors: 35.22%

Independent variables

Socio-demographic characteristics

Gender Female: 47.76%, Male: 52.24%

Age Mean: 31, Standard Deviation: 15,41

Living situation Alone: 12,09%, Other: 87,91%

Income Low (No Income and < €1500): 57,91%, Hige{500): 31,79%, Unspecified:10,30%
Urbanization No: 44.78%, Yes: 55.22%

Transport-related characteristics

Distance home-work/school 0-10 km: 41,35%, 10-20 km: 21,96%, 20-30 km: 17,938650 km: 13,14%, >50 km: 5,61%

Car Availability Always: 43.43%, Usually: 19.85%, Sometimes: 17.0Rérely: 7.76%, Never: 11.94%
Car: 43.43%, Bike: 22.92%, Public Transport: 29.38%her: 4,32%
Car: 60.00%, Bike: 24.48%, Public Transport: 1.7@her: 13,73%

Car: 57.76%, Bike: 26.27%, Public Transport: 5.6Dther: 10,3%
Experience Free Public Transport No: 1.94%. Yes: 98.06%

Current Use Work/school
Current Use Shopping

Current Use Recreational
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ANNEX B: Cognitive Analysis

Like explained above, the cognitive analysis forttesrespondent to think about different prices difigrent
modes of transportation. First the respondentkecdibow much he prefers to spend less. Then tip@megnt is
forced to make an internal comparison of the diiférmodes. Thinking about these questions will dattee
respondent to make an internal cognitive analysth@offers presented in the questionnaire. édgected that
the respondent subjected to this cognitive analydisact in a more cognitive way then the respartdeho
isn’'t subjected to this cognitive analysis.

20. 4Wat vindt u van volgende stellingen? (1: Heel graag, 7: Helemaal niet graag)
i 2 3 4 5 6 7
Voor een willekeurige aankoop [ i [ [ [ [ [
betaal ik liever €0.50 in plaats van
€250
Ik gedruik liever de auto in plaats . . . (" . - .
van de fiets
Ik gebruik liever de auto in plaats i
van de bus
Ik gebruik liever de figts in plaats (" (" i . - -
varn de bus
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ANNEX C: Model results of the shopping model for the
subgroup that was subjected to a cognitive analysis

Parameter DF Estimate S.E. t-value Approx Pr>|t|
Bike_D2 1 -0.4234 0.8409 -0.50 0.6146
PT_D3 1 -0.9942 0.8609 -1.15 0.2482
RelCostShop 1 0.5070 0.9693 0.52 0.6009
Free 1 1.0572 0.2778 3.81 0.0001
Inc_D2 1 0.3093 0.1650 1.87 0.0609
CarAvail_D3 1 -1.2939 0.2777 -4.66 <.0001
Man_D2 1 0.3676 0.1575 2.33 0.0196
Alone_D3 1 0.9568 0.3120 3.07 0.0022
CUShop_D1 1 1.0972 0.1958 5.60 <.0001
CUShop_D2 1 1.0903 0.2200 4.96 <.0001
CUShop_D3 1 1.7366 0.6358 2.73 0.0063
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ANNEX D: Model results of the shopping model for the
subgroup that was not subjected to a cognitive analysis

Parameter DF Estimate S.E. t-value Approx Pr>|t|
Bike_D2 1 -1.5706 0.8859 -1.77 0.0762
PT_D3 1 -1.4844 0.8930 -1.66 0.0965
RelCostShop 1 -0.2726 1.0117 -0.27 0.7876
Free 1 0.6376 0.2743 2.32 0.0201
Inc_D2 1 0.7226 0.1792 4.03 <.0001
CarAvail_D3 1 -1.5693 0.2994 -5.24 <.0001
Man_D2 1 0.4331 0.1679 2.58 0.0099
Alone_D3 1 0.8509 0.2943 2.89 0.0038
CUShop_D1 1 1.0661 0.1992 5.35 <.0001
CUShop_D2 1 1.1185 0.2113 5.29 <.0001
CUShop_D3 1 0.7229 0.5173 1.40 0.1623
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