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Abstract

We consider road safety interventions to be paérgources of social influence, altering the

intentions and behaviors of drivers when they agecgived by the latter as effective. We also
consider that perceiving their effectiveness depeod drivers’ self-consciousness. 852 drivers
replied to a questionnaire measuring dispositiosalf-consciousness, the perception of the
effectiveness of 10 road safety interventions, agpbrted intentions and behaviors related to
speeding and drinking and driving. The results aéae several phenomena: (1) interventions were
perceived as related to penalty/surveillance onafatommunication (factor analysis); (2) the

former were perceived as more effective than theerta(3) the perceived effectiveness of road
safety interventions was moderately correlated witientions and behaviors; (4) this link was

stronger for interventions of the penalty/surveitla type; (5) age, level of education, frequency of
use of a vehicle and gender were moderately assdoveth the perception of these interventions;
(6) self-consciousness (in particular its publicménsion) had an additional positive association
with this perceived effectiveness. These resuktsdiscussed from a practical and methodological

point of view.

Key words Road traffic offences; behavioral intention; sd@ommunication interventions;

penalty/surveillance interventions; self-conscicasm
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1. Introduction

With regard to road behaviors, the current frameetdrence considers the car driver to be
an autonomous and responsible individual, subjecbworse to constraints (Highway Code) and to
coercion (repression), but in the end solely inrgbaf the choices which they make with regard to
taking account of driving regulations (preventidn)this connection, compliance with the
regulations is considered as a relative guararfteafety and their transgression as a source kf ris
Considering driving thus in relation to complianei¢h driving norms, road safety then becomes a
problem of public order (creation and applicatidmorms) and a problem of education and
communication (transmission and promotion of norrab)of these interventions aiming to guide
behaviors in a context conducive to the reductibrisa.

In this study, we consider the interventions impeted by public authorities and road
safety organizations to promote respect for thesr(¢.g. automated speed controls, prevention
campaigns and driver training) as sources of sadilalence modifying the intentions and
behaviors of drivers when they are perceived axtife by the latter. In other words, this study
deals with the question of the influence and peetkeffectiveness of road safety interventions on
the intentions and behaviors of drivers. We alstster that perceiving their effectiveness depends
on drivers’ self-consciousness. We will therefarstfof all address the concept of behavioral
intention and its major importance with regard éonpliance or non-compliance with driving
regulations, and then subsequently examine thenpakeole of the perceived effectiveness of road

safety interventions which aim to promote complamgth them.

1.1. Behavioral intentions linked to driving bel@vi

The theory of planned behavior (TPB) postulateslie@avior originates from behavioral
intention (Ajzen, 1991). In the field of road belas, the TBP has been cited to explain, for
example, dangerous speeding excesses, non-obsemksafety distances (Parker, Manstead,

Stradling, Reason, & Baxter, 1992), use of mobileres (Zhou, Wu, Rau & Zang, 2009),
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aggressive behaviors (Parker, Lajunen, & Stradili®98), the behavior of pedestrians on the public
highway (Moyano-Diaz, 2002) and the wearing of salelts (Brijs, Daniels, Brijs & Wets, 2011).
Behaviors linked to speeding and drinking and dguhave been particularly studied (e.g.
Castanier, Deroche & Woodman, 2013; Lheureux, AlizQlnarlois, Hardy-Massard, & Minary,
2015; Moan & Rise, 2011). All these studies conéichthe central role of behavioral intentions with
regard to traffic offences: the higher a driverigention of complying with a driving regulation gth
more likely it is that they will act accordinglyh&y also confirmed the impact of the theoretical
determinants of intention and behavior, namelyuaté (i.e. the positive or negative evaluation of
the behavior), the subjective norm (i.e. the l@gekhich the individual thinks that adopting the
behavior would be compliant with the norm acceprtettheir immediate circle) and perceived
behavioral control (i.e. the level to which theiindual considers that it is possible and easy to
perform the action). The majority of authors alssist on the necessity of introducing additional
variables, which prove to improve predictions (eugticipated regrets, moral norm, habit, personal
identity; e.g. Chorlton, Conner, & Jamson, 2012n@&r, Smith, & McMillan, 2003; Elliott,
Armitage, & Baughan, 2003; Sandberg & Conner, 2008)

Attitudes, subjective norms and perceived contaiginate in a belief system, composed of
behavioral beliefs (at the origin of attitude), mative beliefs (determining the subjective norm),
and control beliefs (influencing perceived behaai@ontrol). The structure of this system is based
on the Expectancy*Value principle (Ajzen, 1991)r Egample, attitude to behavior depends on the
level to which the individual thinks that adoptitige behavior would incur certain consequences
more or less automatically (Expectancy) and thénsic evaluative valence (positive/negative) of
the latter (Value). In other words, the more anviidiial believes that the behavior will lead to
(Expectancy) negative consequences (Value) the negative will be their attitude to it and vice
versa. In this respect, being involved in an agdideone of the potential negative consequences of
road traffic offences and individuals are not atahvinced to the same degree that offending

causes accidents (Expectancy). Other consequerepsssible, including financial ones (e.g.
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penalties, prison, and license withdrawd@he main issue in this regard is to succeed in iccimg
drivers that accidents — with their potentiallyrdetic consequences — are in fact a completely
likely consequence of offending behaviors that teegage in more or less frequently. More
precisely, it may be relevant to distinguish soc@hmunication actions, which seek to establish a
link between non-compliance and accidents, andcoaeactions (road controls, radars, etc.), which
reinforce the link through sanctions. Here, thegtigris a negative reinforcement alternative to the
accident. It leads to establishing an unequivanélbbetween violation and damage.other words,
the coercive actions may have more impact on d#agusince they associate the offense with
accidents and the penalty, while the communicaitiions associate the offense only with

accidents.

1.2 The perception of preventive and penalizingsuess

This link between intention and the perception @jative consequences of offending
behaviorsyia attitude, leads us to view road safety interverstias sources of social influence, in
the sense that their aim is to convince driversttise behaviors have potentially only negative
consequences (accident, injuries, fires) and thus increase their compliance with driving
regulations. In other words, in accordance withtR®, these interventions can be viewed as
“background factors” which could alter the behaaldyeliefs at the origin of the attitude. Likewise,
it may be thought that they would modify the cohbreliefs related to danger on the road
(perceived control of danger) and reinforce thaitteat compliance with the rules is socially
expected and valued (subjective norm). Howeverpffemse may be perceived as a personal threat,
which can lead to psychological reactance. In¢hse, preventive and enforcement measures can
prevent behavior change.

Accordingly, some studies have corroborated theanice of road safety interventions on
TPB constructs (e.g. Elliot & Armitage, 2009; Mafirhansdown, 2009). However, this influence

was not systematically observed (e.g. Stead, Tdggkintosh, & Eadie, 2005; Glendon, McNally,
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Jarvis, Chalmers, & Salisbury, 2014). Exposing ei$vfrequently and/or over a long period of time
to an intervention aiming to prevent their offerglimehaviors does not constitute a factor sufficient
to alter their intentions and behaviors. An addiilband ignored explanatory variable probably play
a role; a variable that must be identified and eioglly investigated.

Theperceived effectivenes§road safety interventions may be such a vagidbérceived
effectiveness refers to the degree with which zedibelieves that a given road safety intervention
promotes road safety as a whole. As illustrateddweral studies road safety interventions are
evaluated by drivers (e.g. Cauzard & Quimby, 200Geberg, 2001; Yagil, 1998) and people
comply with the laws and the regulations implemdridg legal authorities if they are evaluated as
legitimate (Tyler, 2006). In the case of road safeterventions, their legitimacy essentially
depends on their ability to effectively diministethumber of death and injuries on road. Thus, it is
logical to think that the more these interventians perceived by drivers as effective in preventing
accident and on-road mortality/morbidity, the mtirey are likely to change drivers’ offending
attitudes, intentions and behaviors. Inverselycondld consider that the less drivers perceived road
safety interventions to be effective in reducingd@ccidents and their corollary consequences, the
less they are likely to be influenced.

In line with that perspective, Blincoe, Jones, $zajgf and Haynes (2006) noted that a not
insignificant number of drivers circumvented or ewliberately defied speed cameras, as they
judged the limit to be too low in view of the cajis of modern vehicles (for similar observations
see Corbett, 1995, Corbett & Caramlau, 2006). imdbnnection, controls were perceived as
ineffectiveand, consequently, illegitimate as, accordindheant, they do not deal with the real cause
of road accidents (e.g. the lack of driving skiffssome drivers). In a similar vein, Harrison and
Senserrick (2000) observed that when drivers exptisa preventive advertisement have a positive
attitude toward it they report being more motivatedrive safely than when they negatively

evaluate the advertisement. Situated in the TPBdwork, Daignault and Delhomme (2011) report
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convergent findings. They observed that the mdexg¥e drivers perceived road safety
interventions to be the less they adopted offendttigudes and intentions.

Following this theoretical reasoning as well asd¢h®pirical evidence above-mentioned we
can hypothesized that road safety interventiondavibe associated with pro-safety attitudes and
behaviors if they are judged by drivers to be éffecin combatting danger on the roads. More
precisely, the main aim of the study describedratied was to empirically investigate three
hypotheses: the perceived effectiveness of roadysadterventions and intentions to commit
driving violations are negatively linked (hypothe4i); effectiveness perceptions are negatively
associated with traffic offences (hypothesis 2 tklationship is mediated by intentions
(hypothesis 3).

This research also aimed at corroborating somecespéDaignault and Delhomme’s
(2011) study, while overcoming some of its limiteis. According to them, the road safety
interventions implemented could be separated imtodategories, with on the one hand those
aiming to convince drivers that offending behavsoare intrinsically dangerous (awareness-raising
campaigns, courses, etc.) and, on the other hlaosk aiming to dissuade them from offending
while driving by means of surveillance and the $kriminal penalty (radars, police checks, fines,
withdrawal of license points etc.). They considettinterventions in the first category rely on an
intrinsic motivation to avoid these behaviors, vd@er interventions in the second category rather
favor extrinsic motivation as they are based orugeof negative reinforcements by an agent
external to the individual. In this connection,thmstulated that drivers themselves differentiated
between these two types of road safety intervestaond evaluated their effectiveness separately in
terms of the reduction of traffic accidents. Irsthegard, they hypothesized that interventionfief t
“penalty/surveillance” type were judged as moredtike by drivers than interventions of the
“social communication” type, the use of constr&ieing perceived as more effective in preventing
dangerous behaviors than leaving drivers free ptyaphe recommendations they are given. With

the aim of testing these hypotheses, they questiaBé students about, in particular, the
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effectiveness they attributed to ten road safdruentions (see Table 1 for a presentation ofethes
interventions). The results obtained supported tigdotheses.

Although interesting, the study by Daignault andiidenme (2011) had several limitations
diminishing the scope of their observations/conolus (in particular the size and the diversity of
their sample and the absence of a factor analygisrifirmed their typology of interventions).
Thus, a complementary aim of our study was to cetegthe results which they obtained by
guestioning a larger and more varied sample okedgsiand by confirming the existence of the two
types of road safety interventions through theaidactor analysis (hypothesis 4). Furthermore,
this study had the aim to confirm the higher paregieffectiveness of penalty/surveillance

interventions in comparison to social communicatiderventions (hypothesis 5).

1.3 Regulation of road behavior by self-consciogsne

This study has a secondary objective: to highlightassociation between self-
consciousness and the perceived effectivenesadfsafety interventions. The concept of self-
consciousness (SC) describes the tendency of anduodl to pay attention to themselves, to a
greater or lesser extent, and, therefore, theirewess of their own characteristics (Duvall &
Wicklund, 1972). This consciousness can be indbgetthe situation (self-awareness) or constitute
a stable disposition (self-consciousness) and coageternal elements not directly visible to an
observer (attitudes, emotions, memories, knowledgé as well as directly observable external
elements (behavior, appearance). Consciousnessnoéets of the first type is referred to as
private,whereas consciousness of the second type of elensergferred to gsublic, these forms
of SC being correlated while being distinct (Bus330; 2001). Generally speaking, the more an
individual pays attention to themselves the mdeelyi they are to become aware of discrepancies
between their actions and the elements of thet@&hich they are paying attention at that
moment. This awareness then induces a procesff-oégelation, conducive to the connection of

behaviors with internal elements (e.g. attitudeg¢xternal elements (e.g. social judgment)
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connected with the Self. It should also be noteal tor individuals with a high private SC this
process of regulation responds above all to amgitrmotivation, whereas for individuals with a
high public SC this process is above all extringigaotivated (Plant & Ryan, 1985).

In line with this point of view, several studiesvegout forward the idea that this tendency to
self-regulation is at the origin of driving relatddcisions and behaviors which are sustainable and
safe. This was highlighted amongst drivers whosétered a brain injury (Lundqvist & Alinder,
2007) or, more simply, whose cognitive functiond dateriorated with age (Wong, Smith, &
Sullivan, 2012). In this case a high level of S@d(af limitations induced by physical harm)
appeared as a necessary condition for the induofiarself-regulation process (taking these
limitations into account). Some researchers hageetbre paid attention to the practical aspects of
preventive measures by positioning SC / self-awesems a driving element of change. In this
context, the evaluation of driving abilities (etlgrough the use of a questionnaire or training
sessions) would provide the beneficiaries with iinfative feedback about themselves leading to an
activation of self-awareness (Eby, Molnar, Shogeoda & Fordyce, 2003; Molnar, Eby, Kartje, &
St Louis, 2010; Navasdi, 2007). More generally &peg it may be thought an elevation of the
level of SC/awareness could be at the origin ofileghg numerous road behaviors (e.g. effect of
anger on aggressive driving, Millar, 2007).

Thus, in line with these theoretical and empiregaiments we formulated two hypotheses.
Firstly, given that individuals with a high pubBC are more extrinsically motivated (Plant & Ryan,
1985) and so pay more attention to external nothesdpinion of others, social judgmeetc)
when it comes to adopting a point of view and aytime expected that they vieal types of
interventions more favorably than individuals watthow public SC (i.e. positive correlation with
the perceived effectiveness of each type of ro&etysatervention) (hypothesis 6). Concerning
private SC an interaction with the type of intetvems was expected (Hypothesis 7). First, given
that individuals with a high private SC are intraadly motivated, we expected them to perceive

more favorably interventions which aimed at obtagnihe cooperation of drivers and at obtaining a
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voluntary acceptance of the rules following a miadifion of personal beliefs relative to their
usefulness than individuals with a low private $Cother words, we expected private SC to be
positively associated with the perceived effectesnof social communication interventions
(hypothesis 7a). Inversely, as penalty/surveillanterventions impose respect for the rules without
seeking to convince people that offending is irsigally risky, we expected private SC to be
negatively associated with their perceived effentess (hypothesis 7b). In other words, drivers
who need to perceive traffic offences as intringraasky to be motivated to comply with
regulations (i.e. drivers with a high private S@ axpected to evaluate less positively intervestio
that use external negative reinforcement than dgiwdo not need to (i.e. drivers with a low private
SC). Moreover, this hypothesis is in concordandé Wiarver and Scheier’s study (1981) which
showed that individuals with a high private SC m@e prone to reactance when facing a coercive
persuasion attempt as they are more aware of tjiae emotion caused by the threat of their

freedom.

2. Method.
2.1 Participants

Our sample was made up of 852 participants (mearBdgears, 52% women, 57% living
as a couple, 42% with a child/children, 56% empthye8 jobseekers and retired and 38%
students). From the point of view of their relasbip with the road, participants had had their
license for an average of 15 years and 84.7% cdvess than 25,000 km/year. 96% of the sample
was car drivers, 8.6% were motorcyclists and 2 &éfe lorry drivers. The sample therefore was
quite diversified, thus ensuring a relatively gamheralizability of the results across sub-groups.
particular, this sample includes both studentsrammdstudents drivers, which constitutes a

difference with the sample of Daignault and Delhae({2011).

2.2 Materials

10
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The subjects replied to 17 items of the Frenchioersf the dispositional SC scale (Pelletier
& Vallerand, 1990), namely 10 items referring te frivate dimension of SC (for example, |
constantly examine my reasons for acting) andrdsteeferring to public SC (for example, | am
aware of the impression | give). They respondedivimint scales of the Likert type ranging from
“not all like me” (0) to “very like me” (3).

They had to evaluate to what extent various roéetysaontrol and preventive measures
effectively promotes road safety as a whole in EeafDaignault & Delhomme, 2011); driver
training; penalties for driving in a state of inhion; alcohol checks by the police (breathalyzer)
prevention campaigns; variable message boardseoméu; penalties for speeding; withdrawal of
points from the driving license; courses raisingeemess of the causes of road accidents; police
surveillance on the roads; information radars iating real speed and automated speed checks
(radars). Daignault and Delhomme conducted thedystrom January to March 2008. Our study
was conducted from July 2011 to February 2012. Beiwthese two periods public action on road
safety included: driving license reform 20@&engthening of measures against risky behaviors
(alcohol, drugs, speeding); breathalyzer for dlligles. These measures reflect a strengthening of
sanction policies/supervision over the perdrticipants responded via a scale ranging fronbh “no
at all effective” (0) to "very effective” (3).

Two items were used to measure intention: “To vexaent do you intend to drive above the
speed limit in the coming months” and “I will prdidg drive above the speed limit in the coming
months”. Similar items were given for driving undke influence of alcohol. Participants
responded via a 7 point scale ranging from "ney@r'to “always” (6).

Drivers also reported their behaviors in relatiorspeeding and drinking and driving. First
of all they indicated the frequency with which thexygaged in this behavior on a scale ranging from
"never" (0) to “extremely frequently” (6). For tlerelifferent contexts (conurbations, roads in rural
areas and motorways) they next indicated the sgpegdmost frequently adopted and the maximal

speed they had already adopted. Responses ramgedrfrore than 40 km/habovethe speed

11
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limit" (10) to "less than 20 km/hbelowthe speed limit” (0). The response “exactly onlihmt”
obtained the score of 4. In a similar vein, thegcsieed the number of glasses of alcohol which they
most often consumed before driving when the conteg conducive to consumption, and the
maximal number of glasses which they had alreadgwmed before driving. For both speeding

and alcohol, the three responses obtained werdastdined (centred and reduced) in order to create

a single behavioural indicator.

2.3 Procedure

We approached drivexsa government organizations, associations and a tzoggany. The
students and staff of the university which the aesle team belonged to were also approached.
These individuals were invited to reply on a volrgtbasis to an electronic questionnaire created
using the Limesurvey® program and accessible Wdkha sent to the recipients througtternal
emailing lists. After a general presentation ofshely, SC, perception of the effectiveness of road
safety interventions and intentions and behavioket to speeding and drinking and driving were
measured. These offences were chosen as they@sm ka highly increase the likelihood of being
involved in a traffic accident (as well as beingined or killed) and because they are frequently
targeted by both types of road safety interventiéas one half of the drivers, SC was measured

before the questions on driving, for the other halvas measured afterwards.

3. Results

3.1 The perception of road safety interventions

We first of all carried out a principal axis fagaranalysis with Oblimin direct as rotation method
In accordance with hypothesis 4, inspection ofsitree plot revealed two factors with eigenvalues
greater than the unit. Together the two factoreasted for 51.22 % of the available variance
(Table 1). The first factor which was labelled “pég/surveillance” included items related to

penalties for drunkenness, speeding and policeataimated checks. This first factor explained

12
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34.76% of the variance. The second factor explaited6% of the variance and included items
related to training, information and awarenessfigisAVe named it “social communication”. The
two factors exactly reflect the two groups posedidby Daignault and Delhomme (2011).

Following the analyses, we considered penalty/silamee interventionsGronbacha = .81) and
social communication interventionSronbacha = .66) overall. The use of a confirmatory factor
analysis with Lisrel 8.8 (J6reskog & Sérbom, 200@pally confirmed this bi-factorial structure,
although two error covariance (suggested by maific indices) have to be added to the model in
order to obtain satisfying fit indiced(32) = 197.69p<.0001, RMSEA = .076, ECVI = .28, NNFI =
.93, CFIl = .95, SRMR = .054). The two error covacia concerned the perceived effectiveness of
alcohol checks by the police (breathalyzer) whiohary independently from the two latent factors

with penalties for driving in a state of inebriatiand with police surveillance on the roads.

Insert Table 1 here

With the aim of testing hypothesis 5, a repeatedsuees analysis of variance was
conducted with the type of road safety interverdiaa independent within-subject variable. This
analysis highlighted a significant difference betwehese two types of interventio3(1.842)=
129.41 p<.000], »2=.13), penalty/surveillance interventions beindged on average as more
effective (M=1.88) than social communication interventiokk={.60). With the exception of driver
training (M=2.00), social communication interventions (1.88<.61) all obtained lower scores
than penalty/surveillance interventions (1.84<2.00) (see Table 1). Analyzed differently, thisada
revealed that 75.7% of the drivers questioned jdalyeser training to be moderately or very
effective, 74.3% police surveillance, 73.3% brebther, 71.4% penalties for blood alcohol levels,
71.6% withdrawal of points from the driving licersed 66.7% penalties for speeding. Other
interventions were distinctly less consensual: mated speed checks (58%), awareness-raising

courses (56%), prevention campaigns (46.6%) andblarmessage boards (39.1%).
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3.2 Relationships between the perceived effectbgeatroad safety interventions, road behaviors,
intentions and self-consciousness
Table 2 below presents the correlations betweediffexent variables (corrected for

random measurement error, see Osborne, 2003).

Insert Table 2 here

In accordance with hypotheses 1 and 2, the pemtaiifectiveness of penalty/surveillance
interventions was negatively correlated with the imtentions and the two behaviors reported,
whereas the perceived effectiveness of social camuation interventions was only correlated with
intentions and behaviors related to speeding, cuesdly only partially supporting hypotheses 3b
and 4b. The positive correlations observed betvpedatic SC and the perceived effectiveness of the
two types of interventions corroborated the hypsithé. In accordance with hypothesis 7a, private
SC was positively correlated with the perceiveedff/eness of social communication
interventions. However, contrary to what was exga¢hypothesis 7b), the expected negative
correlation with the perceived effectiveness ofgigtisurveillance interventions was not observed.

Six hierarchical multiple linear regression anasysere conducted, with successively as
dependent variable the intention to drive abovespied limit (analysis 1), the intention to drive
under the influence of alcohol (analysis 2), theraill reported behavior for speeding (analysis 3),
and for drinking and driving (analysis 4) and, tmclude, the perceived effectiveness of social
communication interventions (analysis 5) and pg/alrveillance interventions (analysis 6). For all
these analyses, the socio-demographic and roadedelariables were entered during step 1
(except for driving experience which was collineath age,r = .98). For the analysis of intentions
and behaviors the perceived effectiveness of tletypes of road safety interventions was included
in the second step. Intention for action was adtlethg a third step for the prediction of behaviors

With regard to the perception of road safety irgations, the two dimensions of SC were included

14



Running Head: Perceived effectiveness of road pafetrventions

during the second step.

Insert Table 3 here

The first two analyses revealed that only the peeckeffectiveness of penalty/surveillance
interventions had a significant effect on the tvetvdvioral intentions in the presence of socio-
demographic and road related variables (step d)sdt significantly increased the explained
variance, even though this increase was ming¥ € .01,p <. 05). With regard to current reported
behaviors, a quasi-similar phenomenon was obsdeféxtts solely of the perceived effectiveness
of penalty/surveillance interventions), the onlifetience being that the increase in the explained
variance was significant only for alcohol. The dubd of intention (step 3) increased the share of
explained variance and rendered non-significanais®ciation between the perceived effectiveness
of these interventions and behaviors, an obsemvatltich supported the idea that intention
mediated the latter.

Complementarily, we used the PROCESS macro for SASes, 2013) in order to more
thoroughly test the mediation by intention hypotkethis procedure permit to robustly estimate
indirect (i.e. mediated) effectsa the use of the bootstrap technique. The origiaadde was
resampled 2000 times and the bias-corrected pdecemgthod was used to create 95% CI. These
analyses confirmed the entire mediation of linkneen the perceived effectiveness of
penalty/surveillance interventions and speeding {.11,SE= .04,CI = -.19/-03,z=-2.92,p <.01)
and drinking drivingl§ = -.10,SE=.05,CI = -.18/-03,z= -2.40,p <.02). Any statistical effect of
the perceived effectiveness of social communicatiterventions was significant.

The two last hierarchical regression analyses lggted the fact that older drivers evaluate
the two types of interventions as more effectivantlgounger drivers. To a lesser extent, the fact of
being a woman favored the adoption of positive adgts. Two variables had inverse effects. On
the one hand, the greater use drivers made ofvbbicle (average number of kilometers covered

annually) the less effective they judged the twety/of interventions to be. On the other hand, an
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increase in the level of education was associatddanrower perceived effectiveness of social
communication interventions. Although these vaealiad significant effects, the total explained
variance was low. In accordance with hypothesesd%6athe addition of the two SC dimensions
(step 2) significantly increased the explainedaraces although in a limited proportiokR2 =.02,

p <. 01). As expected, public SC had a significadijive effect for the two types of interventions.
Private SC had a significant positive effect onpeceived effectiveness of social communication
interventions only.

Finally, given that within-subject variables canbetincluded in hierarchical regression
analyses, we performed a complementary repeatesuressANOVA with the “type of
interventions” as within-subject variable, and witle same other variables that were included in
regression analyses as between-subject variabkess @yntinuous covariates. This analysis allowed
to estimate the significance of the expected icteya between type of interventions and private SC
(hypothesis 7). This interaction was significaD{X,775)=3.81p = .05,5%, = .01). Public SC has a
significant effect on the overall effectivenessraérventions D(1,775)=25.52p = .05,42, = .03),

while private SC has nobD(1,775)=0.38n9).

4. Discussion
4.1. Main results

In this study, we anticipated that the two typesoaid safety interventions would be
perceived separately by drivers. As expected,dbelts obtained via factor analysis highlighted the
existence of the two supposed factors, the firstiging the interventions associated with control
and penalization and the second grouping intergestielated to social communication. However,
driver training appears to have an intermediateist@ts saturations in factor analysis were the
lowest). It is possible that its compulsory andnesve nature for many car drivers (cost of
training) led them to attribute an intermediatdustdo driver training between the dissemination of

information and constraint.
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In addition, interventions of the penalty/surveile type were judged as more effective
than those of the social communication type. Tioéservations therefore confirmed the approach
of Daignault and Delhomme (2011), over a largeugrof people and in a constant cultural context.
According to these authors, this difference betwbertwo types of interventions is based on the
idea that sanction/surveillance interventions cealicdrivers to comply with the law, including
those who are not convinced that offending is fiskyereas social communication interventions
are more exposed to resistance from offenders @gessithdrawal or rejection). Another possible
explanation is that sanction/surveillance interi@rd are more involving, as they affect the driver
personally and evoke the possible negative conseggeof offences, which are more perceptible
and more often directly experienced by drivers. \@osely, social communication interventions
evoke more general and hypothetical situationsclvhefer less to situations that have been
personally experienced by drivers. Given that pesmvolvement has been identified as a
moderator of intervention effectiveness (e.g. LeWatson, & White, 2008), this interpretation is
plausible. Future work should pit these two expliams against each other.

With regard to the impact of the perceived effemtigss of road safety interventions on
current intentions and behaviors, the results abthivere overall consistent with the hypotheses
while being limited in magnitude. These effectsiarkne with attitude change research (see Petty
& Wegener, 1999) showing that when interventionskevpositive cognitive responses, this
increases their effect on attitudes and behavidrsse results are all the more important given that
attitudes and intentions toward traffic offencesehbeen identified as predictors of driver behassior
(see Introduction) and as such constitute tardetsanl safety interventions. Thus, our results
highlight the need to increase the perceived effexess of these interventions.

Public SC was positively correlated with the peredieffectiveness of the two types of
road safety interventions and retained its effecthe presence of other individual characteristics
(age, gendegetc). Similar results were obtained with regard te lihk between private SC and the

perceived effectiveness of interventions of thaaa@ommunication type. This result stresses again
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the importance of SC in explaining road behavidlese are social behaviors that are regulated in
relation to compliance with (social) standards (Meres & Stapel, 2010), through the raising of
public SC, which makes drivers more receptive tiemal sources of influence. The relationship
between private SC and the perceived effectiveoiesscial communication suggests that drivers
with a high private SC are more disposed to aceegtl communication interventions and
subsequently to change their personal standartsudgh we observed a significant interaction
between private SC and the type of interventioa pérceived effectiveness of
sanction/surveillance interventions was independéptivate SC. This observation refutes
hypothesis 7b, which postulates a negative relshigmbetween them. This result may be explained
by the fact that private SC has an overall weakecethan public SC when individuals are
exposed to external standards (Buss, 2001) couptadhe fact that most individuals with a high
private SC in our sample also had a high publiq&QJllustrated by the correlation of .48).

Finally, as has been noted on several occasiaoimeipast (e.g. Chan, Wu, & Hung, 2010; Elliott &
al., 2003), women, older drivers and those usieg trehicle infrequently had current intentions
and behaviors that were more respectful of thesriilan their male counterparts, with less driving
experience and using their vehicle more often. &he® driver profiles also judged road safety
interventions differently, their perceived effeetiness being generally higher for the former than th
latter. These results can be interpreted as ameydd young males who drive frequently to resist
interventions that are mostly designed to changg #ititudes and behaviors, such resistance being
all the stronger given that individuals are foreweat of the attempt to change their views and

actions (Petty & Cacioppo, 1977).

4.2. Limitations and recommendations for futuresegsh
The procedure employed in this study presenteadiantage of simplicity and,
consequently, encouraged participation by a redtilarge number of drivers. This allowed us to

corroborate the existence of a relationship betwieemerceived effectiveness of road safety
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interventions on the one hand and intentions ahdWers on the other hand amongst a diverse
sample of drivers.

However, this procedure had several limitationsstraf all, it did not allow us to control the
effect of the exposure of drivers to the differeydd safety interventions studied. Consequentty, th
specific effects of exposure to an intervention ahids perceived effectiveness could not be
estimated, nor could a potential interaction betwtbese two variables. Furthermore, the fact of
having questioned the drivers on one occasion laniyed the analysis of causal relationships
between variables.

The results revealed that there is a relationsbipvéen the perceived effectiveness of
interventions of the penalty/surveillance type #melbehaviors adopted and that it is mediated by
intention. However, not all the variables theorticmediating this effect were measured (attitudes
towards behavior, subjective norms, etc.), whiofitkd the possibilities for analysis (e.g. Does
perceived effectiveness primarily have an effecattitude? Which construct most mediates the
association between perceived effectiveness ardtinh?etc).

Although the hypotheses were corroborated ovdhalcorrelations between variables were
weak in magnitude. This observation could have redw®mplementary explanations. First, it is
very likely that the drivers questioned in thisdstinad not considered that they were contributing t
danger on the road and that, when judging the taftess of the interventions implemented, they
were referring more to other drivers and less #mribelves. This explanation is all the more
plausible in that numerous studies have shownintlatiduals have a high tendency to judge
themselves as better drivers than others (e.g. MuiCk, Walkey, & Green, 1986; Svenson, 1981,
Taylor & Brown, 1988), to display a bias of thaiglon of control and overconfidence type, and
therefore to underestimate their exposure to gieaf accident in comparison with others (e.g.
Gosselin, Gagnon, Stinchcombe, & Joanisse, 201ByddeLarsen & Shepperd, 2001; Martha &
Delhomme, 2014; Price, Pentecost, & Voth, 2002hRain, Klein, & Weinstein, 1996). More

specifically, in line with this interpretation, thevould have evaluated the ability of a road safety
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intervention to reduce the dangerous behaviorsharalrivers but not to change their own
behaviors. In fact, if the drivers questioned had to evaluate the capacity of each intervention to
changeheir way of driving, it is likely that they would havévgn different answers. In other
words, the fact of having carried out a generaktjaring (judging the effectiveness of each
intervention in reducing danger on the road in Eegnnot focused on the behavior of the driver
being questioned, probably reduced the predictiontentions and behaviors.

This interpretation also explains why the levekdtication of the drivers questioned was
negatively correlated with the perceived effecte®sof interventions of the social communication
type.A priori, it could be expected that individuals most acmmsd to abstract reflection and
argument would judge interventions of the sociahomnication type more favorably. However, if
they are referring to other drivers, this leadsithe deliver inverse judgments (i.e. for the averag
driver, only penalty and surveillance work).

Another factor probably diminished the predictivecke of the measures employed. By
focusing driver evaluation solely on the instrunaédimension of attitudes (perceived
effectiveness) and, in so doing, excluding thectiffe/emotional dimension, the correlations were
probably reduced. In fact, these two dimensiorattitide could lead to independent or even
inconsistent evaluations and have separate effediehaviors (e.g. Lawton, Conner, & McEachan,
2009; Lawton, Conner, & Parker, 2007). It is thereflikely that many drivers would judge
interventions of the penalty/surveillance type ¢onbore effective than interventions of the social
communication type but, at the same time, expeeienstronger aversion towards the former than
the latter. Finally, experiences regarding penalgrventions were not measured. As this could
have had an influence on the perceived efficaqyeoialty interventions, and/or interact with public
SC, this constitutes a limitation that should bdradsed by future research.

The mention of these limitations does not call iqtestion the approach employed, inspired
by the works of Daignault and Delhomme (2011)nkildes us to interpret the results obtained

more accurately, to evaluate the relevance of pipecach of these authors and to envisage several
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developments of the latter, which should broadtyease its predictive strength. Several
recommendations for further research proceed fre@mwdsults obtained and the identification of
these limitations. With regard to procedure, emiplgyan experimental methodology controlling

the effect of exposure to interventions of the twmes (social communication and
penalty/surveillance) with a non-exposed controugrand measures before and after the period of
exposure would remove the limitations identifigdvbuld also be pertinent to employ techniques
encouraging the heightening of self-awareness (epdying in a group, making the responses
public). With regard to the material to be emplgoyaeasuring the two dimensions of attitude
towards road safety interventions, and focusingriievidual on themselves or on other drivers,
should alleviate the relevant limitations identifié&inally, including measures to estimate allh#f t

TPB constructs would enable this material to bénuped.

5. Practical implications and conclusion

From a practical point of view, our results sugdkat a perception of the effectiveness of
road safety interventions should be encouraged efieet of context on self-awareness must also
be considered. For instance, self-awareness din@sighen individuals are in open spaces or are
intoxicated (Hull, Levenson, Young & Sher, 1983hus§, this type of context should be avoided in
order to preserve the perceived effectivenesstefuantions. Conversely, an increase in self-
awareness could be induced by the encourageméeediback in groups, while limiting anonymity
as far as possible. Likewise, filmed feedback dytraining or awareness-raising sessions would be
likely to promote a heightening of public self-comaisness. Finally, road safety awareness
campaigns should favor, more than they have doffi@rsmessages referring to the image that is
given to others (driving style, views of close fanand/or acquaintances, etc.) and the manner of
acting in public spaces (aggressive behavior, goadners, etc.).

The fact that drivers attribute a higher effecteento penalty/surveillance interventions

than to social communication interventions mustaien into account. This result highlights the
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need to increase the perceived effectiveness @lsmmmunication interventions, especially for
drivers with a high private SC. Several featured favor the positive appraisal and effectivendss o
this type of intervention have been identified ahduld be more systematically implemented (e.qg.
Elvik, Vaa, Erke, Sorensen, 2009; Harrisson & Setde 2000; Phillips, Ulleberg, & Vaa, 2011;
Wundersitz, Hutchinson, & Wooley, 2010), such asgeal/tailored communication with roadside
delivery of campaign messages, and adapting théi@mabcontent to target groups (e.g. positive

emotional content for males, fear appeal for fesjale
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Table 1

Factor structure (principal axis factor analysighwdirect oblimin rotation) and perceived effectiess of
road safety interventions (means and standard titmvéd

F1: Penalty / F2: Social

surveillance communication
Eigenval.(% expl.) Eigenval.(% expl.)

3.45 (34.76) 1.65 (16.46)

Pattern Structure Pattern Structure M SD
matrix  matrix matrix matrix

Penalties for driving in a state of inebriation*(3) 591 .628 .097 319 2.00 .87
Alcohol checks by the police (breathalyzer) (2) 597 .653 150 374  2.00 .86
Driver training (4) .059 195 .362 .384 2.00 .83
Withdrawal of points from the driving license (6) .662 .636 -.070 179 1.93 .89
Police surveillance on the roads (5) .583 .619 .096 315 192 82
Penalties for speeding (1) 762 .740 -.057 229 1.82 91

Information radar indicating real speed

automated speed checks (10) .625 597 -.076 159 1.64 .96
Courses raising awareness of the causes of

accidents (9) .081 295 570 .601 1.61 .85
Prevention campaigns (7) -.094 .206 .798 763 1.47 .82
Variable message boards on the road (8) -.024 187 560 552 1.33 .84

Note * Between brackets, rank on sample Daignault &hDeme (2011). In bold, loading for each factor
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Table 2

Zero-order correlations between all variables aed for random measurement error

'0\2 SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. Sex (% females$) 52 /
2. Childrer’ 42 /-1
3. Age 34.17 14.40 -.19* .75*
4. Income 425 194 -08* .43* .44*
5. Study level 472 122 .05 -.09* -09* .24*
6. Driving experience 15.18 13.96 -.21* .74* .98* .43* -.09*
7. kilometers per year 273 154 -27* 25 .23* .12* -10* .26*
Speeding 8. Intention _ 285 1.42 -18* -18* -28* -.15* -01 -26* .20* (.92)
9. Global behaviof 0 0.88 -17* -10* -.19* -09 -03 -17* .25* .86* (.86)
Drinking 10. Intention 140 0.68 -16* .06 .08* .05 -02 .08* .08* .24* .28* (.86)
driving  11. Global behavior 0 089 -30* .04 .06 .02 .00 .06 .14* .29* .40* .80* (.87)
Road safetyl2. Social communicatic 1.60 059 .06 .17* .22* .09 -11* .22* -05 -13* -.09* .04 -03 (.66)
interventions13. Penalty / surveillanc 1.88 0.64 .08 .08* .11* .03 -.04 .11* -11* -17* -16* -08* -11* .41* (.81)
Self-  14. Private 191 055 -08 -10* -15* -10* .08 -14* -08 -01 -02 -02 -02 .10* .04 (.74)
consciousne:15. Public 176 0.67 .14* -17* -18* -07 -06 -17* -13* .05 .07 -05 -04 .17 .20* .48* (.80)

Note * p<.05;*0=male, 1 = female®0 = no, 1 = yesS after standardization of the three measures ficimft o in brackets for multiple item measures
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Table 3

Hierarchical regression analyses — Dependant ‘againtentions, behavior and perceived effectigsra road safety interventions

Intention Global behaviof Road safety interventions
Speeding Alcohol Speeding Alcohol Social Com. Penalty /surv.
Stepl Step2 Stepl Step2 Stepl Step2 Step3 Stepl Step2 Step3 Stepl Step2 Stepl Step 2
Gender! -16** - 15% - 14% - 14* - 12% - Q1% .00  -24%  -24% - 14* .09 .08 .10 .08
Age - A43F* - 42%* .02 .02  -35%* -34** .03 .00 .00 -.01 19 .20 .10 A1
Have childref .04 .05 .02 .03 .07 .07 .04 -.01 -.01 -.03 .03 .03 .06 .07
Income .02 .02 .04 .04 .04 .04 .02 .01 .01 -.02 -11 -11 -.03 -.02
Study level -.04 -.04 -.03 -.03 -.07 -.07 -.03 .00 .00 .02 -.09 -.08 -.15 -14
kilometers per year 20%* 18 -.02 -04 21 19** .06* .01 .00 .03 .00 .01 -.01 -.01
Social communication / .01 / .06 / .02 .00 / .04 .00 / / / /
Penalty / surveillance / - 12%* / - 12%* / -.09* .00 / -.10* -.02 / / / /
Intention / / / / / / 76** / / .69** / / / /
Private self-consciousness / / / / / / / / / / / .09* / .03
Public self-consciousness / / / / / / / / / / / .10* / B
Model R? 19 .20 .03 .04 A2 A3 .59 .06 .07 .53 .06 .08 .05 .07
AR? .01* .01* 01*  .46** 01*  46** .02** .02**

Note * p< .05, **p<.01;*0 = male, 1 = female®;0 = no, 1 = yes® after standardization of the three measures

29



