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Survey research in road safety monitoring (e.g., Belgium)

Accident statistics Roadside surveys
Observations Observed behaviour Self-declared behaviour
Risk Risk Key advantages:
KPI KPI Sociodemographic information

Motivational factors

Large dataset
International comparable data

SARTRE BE attitude measurement ESRA1 ESRA2
1991, 1996, 2002, 2010 2006, 2009, 2012, 2015 2015, 2016, 2017 2018, 2019
> F2F interviews > Online survey >

Relatively inexpensive and fast
(online surveys)
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Socio-cognitive concepts in ESRA2 survey

‘ Sociodemographic variables & exposure

‘ Perceived behaviour control

‘ Intention

- Self-declared behaviour

‘ Risk perception
‘ Social desirability
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Socio-cognitive concepts in ESRA2 survey

" ,/"
féeliefs Behavi .
- - » Control Actual
oclodemographicC variables & exposure 2=
Control
Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-Ten

m Self-declared behaviour

e DUI
‘ Perceived behaviour control — |« Mobile phone use

e Speeding

Tvcses

e Overall model
e National models

‘ Intention

‘ Risk perception
‘ Social desirability
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Methodology
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Methodology — in a nutshell

x4
« Aim: assess relation between socio-cognitive factors and self reported » ?
unsafe traffic behaviour in a cross-national perspective £ “

« Data sources: ESRA2_2018 data (32 countries) = online panel survey
« Same data cleaning, weighting and data processing as in ESRA2
« Sample: N = 25,459 car drivers (at least a few days a month)

« Focus on:
- Cross topic comparison: DUI, mobile phone use, speeding
- Cross national comparison

« Analytical methods applied:
- Explorative factor analysis (EFA) to extract component scores
- Linear regression models per road safety topic (3x1 overall models and 3x32 national models)
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Explorative factor analysis (EFA) based on total sample to define the factor structure

mmw Concepts expanded to other road safety topics —

e Attitudes

e Intention

e Risk perception

e Social desirability

Concepts specific per road safety topics

e Norms
e Perceived behaviour control
¢ Self-declared behaviour

Investigated road safety topics: DUI, mobile phone use, speeding
Sample: ESRA2-2018 data from 32 countries; N= 25,459 car drivers
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Extraction of component scores: for the total sample and for each country separately

Table 3. Allocation of ESRA?Z variables to underlying (socio-cognitive) constructs, and their component scores

Construct ESRA? variable Overall model
Loading
Dependent variable
Self-reported mobile phone use!  Over the last 30 days, how often did you as a CAR DRIVER ...
- talk on a hand-held mobile phone while driving? 0.828
- talk on a hands-free mobile phone while driving? 0.671
- read a text message/email or check social media (e.g. Facebook, twitter, etc.) while driving? 0.822
TPB constructs
Attitudes?? To what extent do you agree with each of the following statements?
- For short trips, one can risk driving under the influence of alcohol. 0512
- Thave to drive fast; otherwise, I have the impression of losing time. 0.701
- Respecting speed limits 1s boring or dull. 0.345
- For short trips, it is not really necessary to use the appropriate child restraint. 0.496
- Tuse a mobile phone while driving, because [ always want to be available. 0.733
- To save time, I often use a mobile phone while driving. 0.756
Norms* Where you live, how acceptable would most other people say it is for a car driver ...
- to talk on a hand-held mobile phone while driving? 0.802
- to read a text message/email or check social media (e.g. Facebook, twitter, etc.) while driving? 0779
How acceptable do you, personally, feel it is for a CAR DRIVER to drive ...
- to talk on a hand-held mobile phone while driving? 0.793
- to talk on a hand-free mobile phone while driving? 0.454
- to read a text message/email or check social media (e.g. Facebook, twitter, etc.) while driving? 0.780
PBC? To what extent do you agree with each of the following statements?
- I trust myself when I check my messages on the mobile phone while driving. 0.851
- I have the ability to write a message on the mobile phone while driving. 0.858
- T am able to talk on a hand-held mobile phone while driving. 0.804
Intention?-? To what extent do you agree with each of the following statements?
- Twill do my best not to drive after drinking alcohol in the next 30 days. 0.745
- I'will do my best to respect speed limits in the next 30 days. 0.766
- I'will do my best not to use my mobile phone while driving in the next 30 days. 0.790
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Extraction of component scores: for the total sample and for each country separately

Table. Allocation of ESRA2 variables to underlying (socio-cognitive) constructs, and their component scores

Construct ESRA?2 variable Overall model
Loading
Additional constructs
Risk perception® How often do you think each of the following factors is the cause of a road crash mnvolving a car?
- driving after drinking alcohol 0.913
- driving after taking drugs (other than medication) 0.891
- driving faster than the speed limit 0.814
- using a hand-held mobile phone while driving 0.868
- inattentiveness or day-dreaming while driving 0.857
- driving while tired 0.876
SDRS To what extent are the following statements true?
- T always respect the highway code. even if the risk of getting caught 1s very low. 0.804
- I would still respect speed limits at all times, even if there were no police checks. 0.772
- I have never driven through a traffic light that had just turned red. 0.623
- I do not care what other drivers think about me. 0.356
- I always remain calm and rational in traffic. 0.720
- I am always confident of how to react in traffic situations. 0.597

Loading: factor (principal component) loading

! answered on a 5-point scale ranging from 1 ‘never to 5 ‘(almost) always

< expanded to other road safety topics(e.g., speeding, mobile phone us, seat belt use)
3 answered on a S-point scale ranging from 1 ‘disagree’ to 5 ‘agree’

4 answered on a 5-point scale ranging from 1 ‘unacceptable’ to 5 “acceptable’

° answered on a 6-point scale ranging from 1 ‘never'to 6 ‘(almost) always’

¢ answered on a 5-point scale ranging from 1 ‘very untrue’to 5 ‘very true’
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Linear regression models

Topic 1: DUI

s Models per road safety topic

e 1 overall model
e 32 national models

Topic 2: Mobile phone use

Topic 3: Speeding

Linear regression models per road safety topic (3x1 overall models and 3x32 national models)
Sample: ESRA2-2018 data from 32 countries; N= 25,459 car drivers
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Results of linear regressi
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Linear regression models — overall models

Table. Parameter estimates linear regression model predicting self-declared unsafe traffic behaviour
— overall models including 32 countries (only significant effect are presented)

] i DUI Mobile phone use Speeding
Parameter (reference category) Estimate Estimate Estimate
Intercept -0.022 -0.232 -0.204
Socio-demographic variables & exposure

Gender (Female)
Male 0.024 --- 0.064
Age (55+)
35-54 -0.056 0.120 -0.052
18-34 -0.052 0.133 -0.094
Education (> Bachelor)
< Secondary education - -0.042 0.044
Access to public transport (frequent)
Not frequent 0.008 -—- 0.044
Driving frequency (A few days a month)
1 to 3 days a week --- 0.036 0.094
At least 4 days a week - 0.214 0.240
TPE constructs
Attitudes’ 0.173 0.271 0.153
Norms 0.320 0.181 0.412
PBC 0.326 0.339 0.179
Intention’ -0.033 - ---
Additional constructs
Risk perception’ - 0.051 0.056
SDR -—- -0.029 -0.189
Model Fit
R? 0.43 0.49 0.52

" expanded to other road safety topics(e.g. speeding, mobile phone us, seat belt use)
— included in the model but not significant (p=.05).
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Linear regression models — overall models

Table. Parameter estimates linear regression model predicting self-declared unsafe traffic behaviour

— overall models including 32 countries (only significant effect are presented) R squared

Driving under the influence

E-Survey of Road users’ Attitudes

Parameter (reference category) bUl Mobile phone use Speeding
gory Estimate Estimate Estimate . Canada 1
Intercept -0.022 20232 -0.204 United Kingdom 1 -y
Socio-demographic variables & exposure Netherlands u
Gender (Female) Republic ofIKcl)reg T .l
Male 0.024 0.064 Spain - .
Age (55+) AFrtan(I;e ] .
35.54 -0.056 0.120 -0.052 South Afiea - x
18-34 -0.052 0.133 -0.094 Sweden - n
Education (> Bachelaf'] DennIEx ] :
< Secondary education - -0.042 0.044 ~Morocco A =
Access to public transport (frequent) United SEtS;epSt i oy
Not frequent 0.008 - 0.044 Czech Republic n
Driving frequency (A few days a month) Gé?rfmany ] :
1 to 3 days a weck 0.036 0.094 Switzatlang - .
At least 4 days a week - 0.214 0.240 ESSR?KQS 7 .lo i
TPB f?omrmcrs Slovenia - -
Attitudes’ 0.173 0.271 0.153 Austria 1 u
Norms 0.320 0.181 0.412 apan ] .
PBC 0.326 0.339 0.179 Pola%d - [
Intention’ -0.033 Hﬁngary I -
Add.itiﬂnal constructs Glrgegglg - n
Risk perception’ --- 0.051 0.056 Poi'tuga: . :
srael ]
SDR _ -—- -0.029 -0.189 Finland -
Model Fit ' ' ' ' '
R2 0.43 0.49 0.52 0.0 0.2 0.4 0.6 0.8
. R d
! expanded to other road safety topics(e.g. speeding, mobile phone us, seat belt use) sduare
— included in the model but not significant (p=.05).
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Linear regression models — overall models

Table. Parameter estimates linear regression model predicting self-declared unsafe traffic behaviour

E-Survey of Road users’ Attitudes

o . ; 5 : ..
overall models including 32 countries (only significant effect are presented) R squared
Parameter (reference category) bUl Mobile phone use Speeding Viople phone use
gory Estimate Estimate Estimate Canada 1
France n
Socio-demographic variables & exposure United Kingdom - n
Gender (Female) United States 1 n
Belgium A u
Male 0.024 - 0.064 Nethsenagds . (]
Age (55+) weden 1 u
35-54 -0.056 0.120 -0.052 Czech Republic 1 .
18-34 -0.052 0.133 -0.094 Switzerland 1 n
Education (= Bachelaf'] é‘lﬁlsatﬂg | .
< Secondary education - -0.042 0.044 Australia 1 L
ot Spain 1 u
Access to public transport (frequent) Siovanin | .
Not ﬁ‘equent 0.008 — 0.044 ESRAZ2 q:rrrrrrrrrrmmerennnenn m049 ..........
Driving frequency (A few days a month) P%?aynpdt ] :
1 to 3 days a week --- 0.036 0.094 Denmark - -
At least 4 days a week - 0.214 0.240 Hunglgaqy 7 u
taly 1 u
TPB f?omrmcrs South Africa =
Attitudes’ 0.173 0.271 0.153 Serbia 1 n
Norms 0.320 0.181 0.412 Greece 7 -
Morocco 1 n
PBC 0.326 0.339 0.179 Portugal 1 "
Intention’ -0.033 - Ireland 7 -
Additional constructs ﬁgpgg 1 -
Risk perception’ - 0.051 0.056 N.Japan 1 n
igeria n
SDR -0.029 -0.189 Germany - .
Model Fit ' ' ' ' '
R2 0.43 0.49 0.52 0.0 0.2 0.4 0.6 0.8
! expanded to other road safety topics(e.g. speeding, mobile phone us, seat belt use) R squared
— included in the model but not significant (p=.05).
E 8 R ﬂ Université



Linear regression models — overall models

Table. Parameter estimates linear regression model predicting self-declared unsafe traffic behaviour

o . . 5 : .
overall models including 32 countries (only significant effect are presented) R squared
Parameter (reference category) bUl Mobile phone use Speeding Speedne

gory Estunate Estimate Estimate Republic of Korea 1 n
Intercept -0.022 -0.232 -0.204 United States 1 .
Socio-demographic variables & exposure Spain 1 n
Gender (Female) Gr(lene dcig ’ :
Male G{]24 — 0{}64 Be|g|um - ]
Age (55+) Portugal n
Austria 1 u
35-54 -0.0356 0.120 -0.052 Nethetianda 1 -
18-34 -0.052 0.133 -0.094 D%nr?aré( 1 :
Education (> Bachelaf'] Czech R epg)uabll]i c - -
< Secondary education --- -0.042 0.044 Italy n
ic tr Finland - u
Access to public transport (frequent) Slovera - -
Not frequent 0.008 -—- 0.044 Ireland - m
Driving frequency (A few days a month) France 1 -
do 052 ceienn--
1 to 3 days a week 0.036 0.094 SroRAS2 ] .
At least 4 days a week - 0.214 0.240 United Kingdom 1 u
TPE cownstructs l_(l;uanngaadrg 1 :
Attitudes’ 0.173 0.271 0.153 Australia n
Norms 0.320 0.181 0.412 Japan 1 -
Germany ]
PBC 0.326 0.339 0.179 Serbia "
Intention’ -0.033 - Morocco 7 .
Additional constructs South Tg;gg ] -
Risk perception’ - 0.051 0.056 Kenya - n
SDR -0.029 -0.189 NN o
i geria
Model Fit 00 02 04 06 08
R? 0.43 0.49 0.52 ' ' ' ' '
R squared

! expanded to other road safety topics(e.g. speeding, mobile phone us, seat belt use)
— included in the model but not significant (p=.05).
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Linear regression models — overall models

Table. Parameter estimates linear regression model predicting self-declared unsafe traffic behaviour
— overall models including 32 countries (only significant effect are presented)

] i DUI Mobile phone use Speeding
Parameter (reference category) Estimate Estimate Estimate
Intercept -0.022 -0.232 -0.204
Socio-demographic variables & exposure

Gender (Female)
Male 0.024 --- 0.064
Age (55+)
35-54 -0.056 0.120 -0.052
18-34 -0.052 0.133 -0.094
Education (> Bachelor)
< Secondary education - -0.042 0.044
Access to public transport (frequent)
Not frequent 0.008 -—- 0.044
Driving frequency (A few days a month)
1 to 3 days a week --- 0.036 0.094
At least 4 days a week --- 0.214 0.240
TPE constructs
Attitudes’ 0.173 0.271 0.153
Norms 0.320 0.181 0.412
PBC 0.326 0.339 0.179
Intention’ -0.033 - ---
Additional constructs
Risk perception’ - 0.051 0.056
SDR -—- -0.029 -0.189
Model Fit
R? 0.43 0.49 0.52

! expanded to other road safety topics(e.g. speeding, mobile phone us, seat belt use)
— included in the model but not significant (p=.05).
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Linear regression models — overall models

Table. Parameter estimates linear regression model predicting self-declared unsafe traffic behaviour
— overall models including 32 countries (only significant effect are presented) Intention

DUI Mobile phone use Speeding All road safety topics

Parameter (reference category) Estimate Estimate Estimate Nigeria —=—
Intercept -0.022 0232 -0.204 sooraceo ] 1=
Socio-demographic variables & exposure Republic of Korea 1 -
Gender (Female) Irl%a?aynpdt | o
Male 0.024 0.064 Spain - L
Age (55+) Jlapanl I T
3554 -0.056 0.120 -0.052 Kenya | s
18-34 -0.052 0.133 -0.094 . Canada H-—
Education (= Bachelaf'] Un'tesdwii(t';gﬁ;nn; ] T
< Secondary education - -0.042 0.044 France e
Acccss tD public trangpol't (ﬁ'equent) ESRIAd32 : ......... |_|.l._| ..........................
Not frequent 0.008 0.044 Poland 1 ——
Driving frequency (A few days a month) SVSVGdben I T
1 to 3 days a week 0.036 0.094 Denmats | s
At least 4 days a week --- 0.214 0.240 United States 1 -
TPE constructs Sﬁ‘g{%gg i T
Attitudes’ 0.173 0.271 0.153 ftaly - b
Norms 0.320 0.181 0412 Australia 7 ::
PBC 0.326 0.339 0.179 S R
Intention’ -0.033 - --- Austria -
Additional constructs Czech Eﬁﬂggr’_; i 1
Risk perception’ --- 0.051 0.056 Greece - —.—
SDR -0.029 -0.189 Germany - -
Model Fit Netherlands 1~ i : .
R2 0.43 0.49 0.52 -0.25 0.00 0.25 0.50
Estimate (95% CI)

! expanded to other road safety topics(e.g. speeding, mobile phone us, seat belt use)
— included in the model but not significant (p=.05).
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Linear regression models — overall models

Table. Parameter estimates linear regression model predicting self-declared unsafe traffic behaviour

— overall models including 32 countries (only significant effect are presented) Perceived Behaviour Control

Mobile phone use

E-Survey of Road users’ Attitudes

Parameter (reference category) bUl Mobile phone use Speeding
gony. Estimate Estimate Estimate United gtatbes 1 ——t
erbia 1 ——
Intercept -0.022 -0.232 -0.204 South Africa - ——
Socio-demographic variables & exposure Italy -
Gender (Female) Nettl?(‘e:)rrl-taungdasI ] '—'—"_H
Male 0.024 == 0.064 |srael —a—
Greece 1 -
Age (55%) Nigeria - -
35-54 -0.056 0.120 -0.052 Belgium 1 .
18-34 -0.052 0.133 -0.094 ___India ] =
Education (> Bachelaf'] SW,{,%?Q?QE, i —a
< Secondary education --- -0.042 0.044 CFran((j:e 1 —e—
g anada - —a—
Access to public transport (frequent) Hungary - N
Not frequent 0.008 --- 0.044 Slovenia 1 ——
Driving frequency (A few days a month) Australia ] e
1 to 3 days a week 0.036 0.094 RN A
At least 4 days a week --- 0.214 0.240 Czech Republic 1 e
TPE constructs p&gﬁgg i — .
Attitudes! 0173 0.271 0.153 ESRABZD qrwrrvrrrrinmmmnneaneens W
Norms 0.320 0.181 0.412 Renublic OfP}géargg ’ =
PBC 0.326 0.339 0.179 P reiang -
Intention’ -0.033 o --- FSPaiQ I e
Add.itiﬂnal constructs Derlwrr]'naanrk ] —
Risk perception’ - 0.051 0.056 Geerany 1 s
apan B
MSJDIE{F? - -0.029 -0.189 United Kingdom | .
TR 043 0.4 052 025 000 025 050
- - . : Estimate (95% CI
! expanded to other road safety topics(e.g. speeding, mobile phone us, seat belt use) stimate (35% C1)
— included in the model but not significant (p=.05).
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Linear regression models — mobile phone use

Table. Parameter estimates linear regression model predicting self-declared mobile phone use while driving

(only significant effect are presented)

Parameter (reference category) 32 ccflmtries Aualttralia Bel_gium Ca_nada Egypt Japan Nigeria Slo}fenia
Estimate Estimate Estimate Estimate Estimate Estimate Estimate Estimate
Intercept -0.232 -0.156 -0.221 -0.062 -0.261 -0.123 -0.690 -0.498
Socio-demographic variables & exposure
Gender (Female)
Male --- -0.106 --- --- --- -—- 0.148 ---
Age (55+)
35-54 0.120 --- 0.136 --- --- -—- 0.274 0.225
18-34 0.133 --- 0.109 --- --- 0.099 0.294 0.162
Education (> Bachelor)
< Secondary education -0.042 -— — - -— - - -—
Access to public transport (frequent)
Not frequent --- --- -0.093 --- --- --- --- ---
Driving frequency (A few days a month)
1 to 3 days a week 0.036 --- --- --- --- --- 0.332 ---
At least 4 days a week 0.214 --- 0.299 --- 0.257 0.261 0.352 0.340
IPB constructs
Attitudes! 0.271 0.280 0.280 0.404 0.269 0.268 0.124 0.163
Norms 0.181 0.132 0.175 0.141 0.164 0.269 0.178 0.158
PBC 0.339 0.364 0.392 0.370 0.361 0.192 0.393 0.366
Intention’ --- - --- --- --- --- 0.084 ---
Additional constructs
Risk perception’ 0.051 0.086 0.049 - 0.081 - - -
SDR -0.029 -0.079 --- -- -0.072 -- -0.121 -0.112
Model Fit
R? 0.49 0.51 0.60 0.68 0.49 0.40 0.37 0.49

! expanded to other road safety topics(e.g. speeding, mobile phone us, seat belt use)
— included in the model but not significant (p=.03).
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Conclusions from the linear regression models

» Socio-cognitive factors, as applied in the ESRA2 survey, can be used to predict self-declared unsafe
traffic behaviour:

- R?in the overall model: DUI 0.43 mobile phone use 0.49 speeding 0.52
- R?in national models: DUI 0.2-0.72  mobile phone use 0.32-0.68 speeding 0.35-0.68

» The relation of socio-cognitive factors on self-declared unsafe traffic behaviour differs across

countries and road safety topic.

« In a next step the analysis will focus on clustering the countries based to the effect sizes in the

regression models.
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Conclusions on socio-cognitive factors in road safety monitoring

» Socio-cognitive factors can help to understand the motivations for unsafe traffic behaviour.

» They can provide guidance for the development of counter measures (i.e., sensibilization measures)

For example:

- National regression models can indicate the most relevant topics for sensibilization campaigns.
- Socio-cognitive factors can be used for pre-post measuring to evaluate campaigns.

- Experiences in Belgium have shown that socio-cognitive factors are more sensitive to change than
the self-declared behaviour itself.

» Changes in road safety culture can be assessed by including socio-cognitive factors in road safety

monitoring.
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Conclusions on socio-cognitive factors in ESRA

» The ESRA data provide a standard set of socio-cognitive factors which can be used as indicators in

global road safety monitoring.

» This ESRA set of socio-cognitive factors/indicators enables comparisons across different countries and

road safety topics.

» The aim is to keep a core set of these variables in every ESRA edition and to develop time series on

socio-cognitive road safety indicators.
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Thank you very much for
your attention!

Uta Meesmann

Vias institute, Belgium
University of Liege, LEMA, Belgium

Email: uta.meesmann@uwvias.be & esra@vias.be
Website: www.esranet.eu
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