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Executive summary

Objective and methodology

ESRA(ESur vey of Road usersd Atti tud éstijutes reseaachgetiesnt i ni t i
public services, and private sponsors from all over the world. The aim is to collect and analyse

comparable data on road safety performance, in particular road safety culture and behaviour of road

users. The ESRA data are usedas a basis for a large set of road safety indicators. These provide scientific

evidence for policy making at national and international levels.

Vias institute in Brussels (Belgium) initiated and coordinates ESRA, in cooperation with eleven core
group partners (BASt, BFU, CTL, IATSS, IFSTTAR, ITS, KFV, NTUA, PRP, SWOV, TIRF). At the heart of
ESRA is a jointly developed questionnaire survey, which is translated into national language versions.
The themes covered include: self-declared behaviour, attitudes and opinions on unsafe traffic
behaviour, enforcement experiences and support for policy measures. The survey addresses different
road safety topics (e.g. driving under the influence of alcohol, drugs and medicines, speeding,
distraction) and targets car occupants, motorcycle and moped drivers, cyclists and pedestrians.

The present report is based on the second edition of this global survey, which was conducted in 2018
(ESRA2_2018). In total this survey collected data from more than 35.000 road users across 32 countries.
An overview of the ESRA initiative and the project-results is available on:

This thematic ESRA report describesthe perceived levels of safety when using different transport
modes, the assessment of various risk factors in traffic (e.g. alcohol, speed) regarding their contribution
to accidents and the expectations regarding semi- and fully-automated passenger cars in terms of
potential safety benefits amongst road users in 32 countries worldwide. The association between the
perceived level of safety in different transport modes - i.e. using a car, using a motorcycle - and road
fatalities is studied for European countries and described in the s e ¢ t @adwancedianalysisd. For this
purpose, the survey data were put into relation to national accident data as reported in ACARE pthe
European Uni onds r o alMoreaver,clinedreamd logidtia regresaian emodels were
calculated to investigate in-depth the factors contributing to the subjective level of safety of car drivers
as well as to the individual level of perceiving certain road safety relevant factors such as speeding or
driving impairment as a risk.

Key res ults

Below for each research question the major findings are presented.
How saffe or unsafe do road users feel when using different transport modes?

1 In all regions, respondents considered the motorcycle and the electric bicycle or pedelec as the
least safe transport modes. In contrast, the aeroplane and public transport were considered the
safest transport modes in North America, Asia-Oceania and Africa. In Europe driving a car was
considered the safest.

1 Especially in Europe and Africa (as well as in AsiaOceania) women tend to feel less safe when
using the various transport modes than men.

1 InNorth America, Europe and Africa for some of the modes (e.g. public transport) the subjective
level of safety tends to increase with age. In contrast, this age pattern was not found for Asia
Oceaniaor even reversed.

1 Regarding the interrelation of subjective safety and road fatalities car drivers feel safer when

there are less fatal road crashes in their countries. The same pattern was found for motorcyclists
and pedestrians.

www.esranet.eu
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1 The pattern for cyclists is different, the association between subjective safety and fatalities
seems to be positively related. Adding exposure as further dimension to the picture it showed
that cyclists in countries with higher cycling exposure tend to feel safer.

1 In order to find variables that influence subjective safety and risk perception, we fit regression
models with the dependent variable being subj ective safety or risk perception. Although some
variables seem to have an influence on subjective safety, it cannot be proved that th ese are
causal effects.

Which factors or behaviours are perceived as frequent causes of crashes?

1 In Europe, North America and Africa respondents considered driving after drinking alcohol as
the riskiest factor. In Asia-Oceaniaspeeding was considered the riskiest of all factors; in North
America and Africathis is perceived asthe second riskiest factor.

1 In Europe, next to driving under the influence of alcohol, using a hand-held-phone while driving
was considered the second riskiest On the contrary, using a hands-free phone while driving
was the behaviour least risky in all regions.

I Especially in Europe and Africa a well as in AsiaOceania women considereddangerous driving
behaviour to be riskier than men.

1 In Europe and North America risk perception of different behaviours increased with increasing
age, in Asia-Oceania and in Africa this age pattern was not found.

Perceived s@afety-related benefits of vehicle automation.: how likely are safety-related benefits of semi-
and fully automated passenger cars?

9 For participants in Asia-Oceania and Africa safety-related benefits such as fewer crashes and
reduced crash severity due to semi- and fully automated passenger cars are more likely than
for participants in the US and Europe

I Especially in Europe and North America men considered the safety benefits of semi- and fully
automated passenger cars more likely to occur than women.

91 In particular in Africa and Asia-Oceania the expectations of safety benefits of semi-automated
passenger cars decrease with increasing age for fully automated passenger cars this pattern
can be found as well, especially in Europe and North America.

The ESRA initiative has demonstrated the feasibility and the added value of joint data collection on road
safety performance by partner organizations all over the world. The intention is to repeat this initiative
on a triennial basis, retaining a core set of questions in every wave. In this way, ESRA produces
consistent and comparable road safety performance indicators that can serve as an input for national
road safety policies and for international monitoring systems on road safety pe rformance.
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1 Introduction

The prevalence of crashes injuries and fatalities in road traffic is a measure of road safety. And it is an
objective one: it is the actual, recorded numbers of road crashes, injuries and fatalities, known as
objective safety. Objective risk in road safety is normally understood as the probability of road crashes,
injuries or fatalities per unit of road traffic exposure . Quantifying the objective risk for different factors
T especially road user related risk factors 1 is challenging as the presence or absence of some risk
factors (e.g. fatigue) is not absolute but rather a state on a continuum which can vary over time and
moreover, some risk factors (e.g. impairment due to drink-driving) are not directly observable nor
absolute (either present or not) . Therefore, it requires the presence and extent of such risk factors to
be inferred based on indicators which are (more or less) stable over time, such as the blood alcohol
concentration (unstable even in the short term) or outcomes of psychometric tests (stable, at least in
the medium term) (Aigner-Breuss et al., 2017).

However, the objective level of safety (or objective risk) overall does not necessarily correspond to how

safe people feel within their local traffic system or how road users subjectively experience accident risk

in traffic, also known as subjective safety (Sgrensen & Mosslemj 2009). The relationship between

objective and subjective traffic safety is assumed to be only minor (SWOV, 2012). At the same time, it

is not agreed upon which |l evel of subjective safety e
result in decreased caution of traffic participants and therefore in reduced traffic safety. On the other

hand, not feeling safe might affect the decision to participate in traffic in the first place leading to

decreased mobility. Furthermore, awareness of the contribution of specific risk factors to crashes is a

precondition for behavioural changes.

The concept of subjective safety in traffic refers to feeling safe/unsafe in traffic or to the anticipation of

being safe or unsafe in traffic for oneself or others , respectively (SWOV, 2012) and deal s wi
fear of being involved in an accident (Hyden, 2016). This individual assessment is shaped bya big

variety of internal and external factors like personal experience, observation and interpretation of traffic

situations, social norms, personality traits, level of information, the built environment, infrastructure

and traffic volume &etc. Subjective safety has furthe
p e r ¢ e pHowewen, @ is important to note that there is no a greed-upon standard definition of risk

perception (Shinar, 2017). Ri sk perception must be differentiated fr
It is a complex construct like subjective safety and is very sensitive to perceptive biases such as

heuristics by traffic participants (De Blaeij & Van Vuuren, 2003), leading to over- or underestimation of

the actual risk. Furthermore, there is a difference between perceived risk in a given situation which

affects the decision to take a risk and perceived risk on an abstract level or for a hypothetical situation.

Research on subjective safety 5 mostly carried out by surveying road users and asking them directly
about their personal assessmentof their safety with regard to different modes of transport.

In a study of Bjgrnskau (2004) in Norway for example, 1,000 persons were asked how safe they think
it is to travel by eight different modes of transport. Motorcycling was considered as the least safe
transport mode followed by cycling and walking, whereas the car was considered much safer by the
respondents. The subjectively safest transport modes, however, were the plane and the car.

In another study in Norway by BackerGrgndahl Amundsen, Fyhri & Ulleberg et al. (2007), between
568 and 833 respondents were asked how much they worry about accidents and unpleasant incidents
(on a scale from one to five) for nine different means of transport. Resp ondents reported to worry most
about accidents when travelling with the motorcycle (mean=3.85), followed by the car (mean=2.58)
and the bicycle (mean=2.55), whereas respondents did not worry much about accidents when walking
(mean=1.88). However, worrying about unpleasant incidents was higher for walking (2.14) than for the
bicycle (mean=1.59) or the car (mean=1.29).

However, as described, the relationship between objective and subjective safety is only minor : whereas
an analysis of the US-national fatal mot or-vehicle crash data bank revealed that among young drivers,
the highest risk group for a fatal crash were male drivers traveling with young (16 -20 years old)
passengers (Ouimet et al., 2010), in one American survey of 3,574 teen drivers most teen drivers
consider themselvesasfisaf e drivero (Hedlund & Compton, 2005).
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In the first addition of ESRAIn 2015, respondents from 17 European countries were asked about feeling
(un)safe when using different transport modes, estimation of contributing factors to road accidents and
perceived risky behaviours of other road users (Furian et al., 2016). The results showed, that overall
respondents felt by far safest using public transport and least safe when motorcycling and cycling. In
addition, overall, that generally, men tend to feel slightly safer than women and older drivers feel safer
than the younger age groups when driving a car and when using public transport. Regarding the
perceived contribution of certain behaviours in traffic to the occurrence of accidents, driving under the
influence of alcohol clearly spearheaded the list of risk factors followed by inattentiveness and driving
under the influence of drugs, whereas tiredness behind the wheel and taking psychoactive medication
and driving scored lower across the respondents of all countries. Moreover, in all age groups
respondents agreed on driving under the influence of alcohol and driving too fast as being the main
causes for road accidents, whereas technical defects in vehicles and traffic jams are perceived a
comparatively minor cause for road accidents. In addition, women generally tended to estimate the
contribution of the various risk factors to accidents to be higher than men.

Building on these aspects this thematic ESRA report aims at describing subjective safety and risk
perception of all kind of road users i and also the role of gender and age i not only for countries in
Europe, but for road users of 32 countries from four regions of the world (Europe, North America, Asia
Oceaniaand Africa). For this purpose, road users were asked about how safe or unsafe they feel when
using various transport modes and about their assessment of how many accidents can be accounted
for by a specific factor or risky behaviour like driving too fast. In addition, the perceived and anticipated
safety-related benefits of semi- and fully automated vehicles are investigated. Further analyses,
moreover, investigate the association between (un)safe feeling in different transport modes, i.e. using
a car, and road fatalities as well as the influence of various factors on subjective safety and risk
perception of car drivers by means of regression models.
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2 Methodology

ESRA(ESur vey of Road usersd Attitudes) is a joint initi
public services, and private sponsors from all over the world. The aim is to collect and analyse

comparable data on road safety performance, in particular road safety culture and behaviour of road

users. The ESRA data are used as a basis for a large set of road safety indicators. These provide scientific

evidence for policy making at national and international levels.

ESRA data is collected through online panel surveys, using a representative sample of the national adult
populations in each participating country (at least N = 1000 per country). At the heart of this survey is
a jointly developed questionnaire, which is translated into national language versions. The themes

covered include: self-declared behaviour, attitudes and opinions on unsafe traffic behaviour,

enforcement experiences and support for policy measures. The survey addresses different road safety
topics (e.g. driving under the influence of alcohol, drugs and medicines, speeding, distraction) and

targets car occupants, motorcycle and moped drivers, cyclists and pedestrians. The present report is
based on the second edition of this global survey, which was conducted in 2018 (ESRA2_2018). In total

this survey collected data from more than 35 000 road users across 32 countries.

The participating countries in ESRA2_2018 were:

1 Europe : Austria, Belgium, Czech Republc, Denmark, Finland, France, Germany, Greece,
Hungary, Ireland, Italy, the Netherlands, Poland, Portugal, Serbia, Slovenia, Spain, Sweden,
Switzerland, United Kingdom;

America : Canada, USA,;
Asia and Oceania : Australia, India, Israel, Japan, Republic of Korea;
Africa : Egypt, Kenya, Morocco, Nigeria, South Afrika.

Vias institute in Brussels (Belgium) initiated and coordinates ESRA, in cooperation with eleven core
group partners (BASt (Germany), BFU (Switzerland), CTL (ltaly), IATSS (Japan), IFSTTAR (France)ITS
(Poland), KFV (Austria), NTUA (Greece), PRP (Portugal), SWOV (the Netherlands), TIRF (Canada)). The
common results of the ESRA2_2018 survey will be published in a Main Report, a Methodology Report
and at least fifteen Thematic Reports. Furthermore, 32 country fact sheets were produced, in which
national key results are compared to a regional mean (benchmark) and scientific articles, national
reports and many conference presentations are currently in progress. An overview of the results and
news on the ESRA initiative is available on:

Table 1: ESRA2 Thematic Reports

Driving under influence Child restraint systems Cyclists

Speeding Unsafety feeling & risk perception Moped drivers & motorcyclists
Distraction (mobile phone use) Enforcement Young road users

Fatigue Vehicle automation Elderly road users

Seat belt Pedestrians Gender aspects

The present report summarizes the ESRA2_2018results with respect to subjective safety and risk
perception. An overview of the data collection method and the sample per country can be found in
(Meesmann & Torfs, 2019. ).

Note that a weighting of the data was applied to the descriptive analyses. This weighting took into
account small corrections with respect to national representativeness of the sample based on gender
and six age groups: 18-24y, 25-34y, 35-44y, 45-54y, 55-64y, 65y+; based on population statistics from
United Nations data (United Nations Statistics Division, 2019). For the regions, the weighting also took
into account the relative size of the population of each country within the total set of countries from
this region. IBM SPSSStatistics 19.0.0 and R 3.5.1 were used for the analyses.

www.esranet.eu


http://www.esranet.eu/
https://www.esranet.eu/storage/minisites/esra-methodology-reportno1.pdf

3 Results

3.1 Descriptive analysis

This section presents the descriptive statistics on questions about subjective safety and risk perception.

Subjective safety and risk perception

The ESRAZ2essential questions on subjective safety and risk perception are the following:

1 How safe or unsafe do you feel when using the following tr ansport modes in your country?
(For list of queried modes see section 3.1.1) i Q16

1 How often do you think each of the following factors is the cause of a road crash involving a

car? (For list of queried risk factors see section 3.1.2) T Q17

In addition, t he results of the following questions relating to the (perceived) road safety benefits of

semi- and fully automated passenger carsare described (For list of queried benefits see section 3.1.3):

1 How likely do you think it is that the following benefits will occur if everyone would use a semi -

automated passenger car?(It e ms
1 How likely do you think it is that the following benefits will occur
automated passenger car?(ltems i f e we r

Aifewer

crasheso

crasheso
if everyone would use a fully
finie@l ed

and)i@e5eld

and

uced se\

sever

For each thematic topic, the results are presented in a similar way: first the basic results per region in

a table, then the results are further split out in various graphs first by region and country, then by age,

and by gender.

Statistical tests of differences between regions, gender and age groups have been performed: a Ch?

Test for Independence was used to assess if the answers depend significantly on the region, on the
gender and on the age group, respectively. Pairwise comparisonswere performed to identify the pairs

of groups (region, gender, age groups) that differ significantly. The strength of the association between
variables was assessed through the Eta-squared coefficient and the Cramer's V coefficient. The
classification of strength of associations expressed by the coefficients are found in Table 2 (Cohen,

1988).

Table 2: Tresholds used to indicate the strength of coefficients

Eta-squared

Cramer s V
(association with region: 3 deg.
of freedom)

Cramer s V
(association with gender: 1
deg. of freedom)
Cramerds V

(association with age: 5 deg. of
freedom)

Small strength
0.01

0.06

0.10

0.05

Medium strength
0.06

0.17

0.30

0.13

Large strength
0.14

0.29

0.50

0.22
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3.1.1
your country?

Subjective safety and risk perception

Subjective Safety: How safe or unsafe do you feel when using the following transport modes in

For assessing subjective safety, n total 22 different transport modes were rated by the respondents
regarding their perceived level of safety. The scale of answers ranged from 0 (very unsafe) to 10 (very
safe) 1 the mean score of the answers are presented in the results. For the sake of brevity, results are
not presented for all 22 different transport modes , but highlight the most relevant transport modes with
regard to their frequency of use and their importance for road safety , including:

91 Drive a car (non-electric or non-hybrid)
1 Be apassengerin a car

1 Use public transport (including train, bus, tram or streetcar, subway, airplane, ship, boat or

ferry)
Cycle (non-electric)

1
1 Drive a motorcycle (> 50 cc and > 4 kW non electric )

Thet r ans por tcyclenandae alectiic bicycle, e-bike or pedele and ftake the airplaned were
analysed as the former is used more often in road transport lately and the latter is a good compar ative
value, as taking the airplane is often perceived more unsafe than other modes with hig her associated

risk.

Comparisons of regions and countries

Figure 1 shows that road users considerthe motorcycle

and the electric bicycle or pedelec as the least safe
transport modes in all regions. This is especially the

case in Africab and NorthAmeria2 where i compared

to the other regions i the lowest mean scores (<6) are

observable. Road users in AsiaOceania5 consider the
motorcycle and the electric bicycle or pedelec a bit safer

(mean score of 6.6 and 6.8, respectively).

In contrast, the aeroplane and public transport are
considered as the safest transport modes among the

four regions. Overall, in AsiaOceania5 road users
considered the aeroplane and public transport as most
safe (mean score of 7.8 and 7.7, respectively). Although

in Europe20 road users also considered the aeroplane
and public transport as rather safe (mean score of 7.6

each), here, the car was considered as the safest
transport mode (mean score of 7.7).

The association with the regions was highest for driving
a motorcycle and cycling on an electric bicycle or
pedelec (Eta-squared of 0.04) and lowest for taking the
airplane (Eta-squared of 0.00).

Overall, the perceived level of safety of road users
regarding different transport modes is highest in
AsiaOceani®d (highest mean scores), whereas it is
lowest in Africa5 I except of car use, which is perceived
the safest in Europe.
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Figure 1: Level of subjective safety using®
different transport modes by region.
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Subjective safety and risk perception

Looking at the single countries of the regions in detail (Figure 2 and 3), the motorcycle was considered
least safe especially in Greece Hungary and Serbia (Europe20), in Israel and the Republic of Korea
(AsiaOceania5) and in Morocco and South Africa (Africa5), whereas it was considered safest in
Switzerland, Germany (Europe20) and India (AsiaOceania5). For the electric bicycleor a similar pattern
is observable: this transport mode was considered least safe especially in Serbia, Greece and Hungary
(Europe20), in Israel and the Republic of Korea (AsiaOceania5) as well as in Nigeria and South Africa
(Africab), whereas it was considered safer in Germany, Denmark and Switzerland (Europe20) as well as
in India (AsiaOcenia5). The same pattern, but to a lesser extent, was found for cycling.

Among all of the countries, the car was considered least safe in Greece, Poland and the Czech Republic
(Europe20), in Japan and the Republic of Korea as well as in Egypt (Africa5). Rather high mean scores
for the car (>7.5) are only observable in some of the European countries (e.g. Denmark, Germany,
Austria, Switzerland) as well as in Canada (NorthAmerica2) and Australia (AsiaOceania5).How the
subjective level of safety corresponds with the actual accident numbers is explored in section 3.2.1.
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Figure 2: : Level of subjective safety using different transport modes by region and country (1)
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Cycle (non-electric)
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Figure 3: Level of subjective safety using different transport modes by region and country ( 2)
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Subjective safety and risk perception

Comparisons of age groups

Regarding the association of subjective safety with age, figure 4 and 5 show that for some transport
modes the level of safety increases with age (e.g. for public transport especially in Europe20 and
NorthAmerica?), whereas for other transport modes no such trend is observable, or even an opposite
trend (e.g. for cycling in AsiaOcenia5). For the increase of subjective safety with age associations of low
to medium strength (Eta-squared ranging from 0.02-0.06) and of statistical significance (p<0.01) are
particularly observable for NorthAmerica2 (e.g. public transport, take the aeroplane and drive a car),
for Africab (e.g. cycle an electric bike or pedelec, take the aeroplane and cycle) and for Europe20 (e.g.
public transport). However, this trend is mostly not present in AsiaOceania5 for most of the modes -
with associations of very low strength (Eta-squared<0.01) - except for public transport, electric bicycle
or pedelec and the aeroplane, where at least associations of low strength (Eta-squaredd0.01') were
found.
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Figure 4: Level of subjective safety using different transport modes by region and ag e group (1)

1 Approximately equal 0.01
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Figure 5: Level of subjective safety using different transport modes by region and age group (2)
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Gender ¢ omparisons

Subjective safety and risk perception

The association of subjective safety and gender was predominantly small across the regions (Eta-
squared00.01). Compared to men, women overall consider all presented transport modes less safe,
except for being a passenger in a car (Figure 6). This is observable for nearly all regions, but especially
for Europe20 and Africab where mean scores of females were often statistically significantly lower
(p<0.01), e.qg. for driv ing a motorcycle or a car. For cycling and the use of public transport this was also
true for AsiaOceania5. However, for NorthAmerica2 no statistically significant difference in mean scores
between females and males were found (p>0.01) for all of the seven presented transport modes.
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Figure 6: Level of subjective safety using different transport modes by region and gender
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Subjective safety and risk perception

3.1.2 Risk perception: How often do you think each of the following factors is the cause of a road
crash involving a car?

To assess the risk perception of factors potentially contributing to accidents, participants were asked
OHow often do you think each of at hreafdol/lclrawihng nfvad tva m
Sevenitems related to risky behaviours while driving a car were included:

91 Driving after taking drugs (other than medication) 9 Driving after drinking alcohol

1 Inattentiveness or day-dreaming while driving 9 Driving while tired

1 Using a hands-held mobile phone while driving 9 Driving faster than the speed limit
1 Using a hands-free mobile phone while driving

The scale to answer this question ranged from never (1) to (almost) always (6). The percentages
presented in the figures 7 -12 represent the answers scaled 4 to 6. This assessment of risk does not
refer to concrete situations that a person might have experienced but to a more global level and to the
general driving population.
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Using a hands-free mobile phone while driving however,
was the behaviour considered least risky among all the

Africa

Using hands-free phone while driving 47.5%

seven factors in all regions. However, the proportion was Using hand-heid phone whie drivng. [ s+ o
significantly higher in Europe20 (50.9%) than in the other ~ tenivenss o caycreaming whie rning [ os o
. oriving while tires. [ -
regions (p<0.01). Driving faster than speedt it | 1%
Driving after taking drugs (other than medication) _ 83.2%
The association with the regions was highest for driving Driving after arinking aiconol | s: s+
after drinking alcohol and using a hand-held mobile phone ’ T ottty

while driving022@nd®.a0 and lewed Figure 7: Perceived frequency of behaviours
for using a hands-free mobile phone while driving contributing to crashes by region.
(Cramerb6s V of 0.04).

Overall it is observable that in Europe20 the percentages of respondents who consider that the different
factors are often or frequently the cause of a road crash involving a car are highest, whereas especially
in AsiaOceniab these percentages were rather low.
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Subjective safety and risk perception

Looking at the individual countries of each of the regions in detail (Figures 8 and 9), driving after drinking
alcohol was considered risky especially in Finland and the Czech Republic (Europe20), Israel and
Australia (AsiaO®aniab) as well as Kenya (Africab5). By comparison, for the US and Canadathe
percentage of respondents who consider driving after drinking alcohol often or frequently to be the
cause of a road crash involving a car was not as high (080%). Similarly, this pattern is observable for
driving after taking drugs (other than medication) as well as driving while tired.

Regarding driving faster than the speed limit, on the country level, it was especially high in Hungary,
Portugal and Poland (Europe20) as well as in Kenya and Nigeria (Africa5), whereas countries in

NorthAmerica2 and AsiaOceania5(except for Australia) show lower percentages.

Using a hand-held mobile phone while driving was considered risky in countries in Europe20 like
Portugal, Spain and the Netherlands as well as in Israel and Australia (AsiaOcenia5) and Kenya and
Nigeria (Africab). For all other countries the percentage of participants who consider that using a hand-
held mobile phone while driving is often/frequently the cause of a ro ad crash involving a car was overall
higher in countries in Europe than in countries of the other regions. In contrast, the assessment for
using a hands-free mobile phone while driving as a risk factor was overall rather low. Only participants

in Spain and Germany considered this behaviour as rather risky.

PERCEIVED CAUSES OF CAR CRASHES
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Figure 8: Perceived frequency of behaviours contributing to crashes by region and country (1)
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Using hand-held phone while driving
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PERCEIVED CAUSES OF CAR CRASHES
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Figure 9: Perceived frequency of behaviours contributing to crashes by region and country (2)
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Subjective safety and risk perception

Comparisons of age groups

Figures 10 and 11 show that the risk perception increases with increased age in Europe and North
America. The associationsare of low (e.g. driving faster than the speed limit) to almost high strength
(e.g. using hands free phone while driving) with Cr amer 6 s V 10.881taq0.20 and dtatisticadly
significant (p<0.01) . However, the data do not show this trend for AsiaOceania5 norfor Africa5.

PERCEIVED CAUSES OF CAR CRASHES
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35-4dy 67.0% 35-44y 62.2% 35-44y 66.4%
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Figure 10: Perceived frequency of behaviours contributing to crashes by region and age group (1)
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Using hand-held phone while driving
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Figure 11: Perceived frequency of behaviours contributing to crashes by region and age group (2)
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Gender comparisons

Subjective safety and risk perception

The association of risk factor assessmentand gender was predominantly small in all regions (Cramer&
V <= 0.10). Comparedto men, women overall consider all the seven presented factors as riskier (Figure
12). This was found for nearly all regions, but especially for Europe20 and NorthAmerica2, where
percentages of females were often statistically significantly higher (p -value < 0.01), e.g. for driving after

drinking alcohol, driving after taking drugs (other than medication) or using a hand -held phone while
driving. For using a hands-free phone and driving while tired this w as also observable for AsiaOceania5.
However, for Africa5 no statistically significant differences were observable (p-value > 0.01) for none

of the seven presented risk factors.
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Figure 12: Perceived frequency of behaviours contributing to crashes by region and gender
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Subjective safety and risk perception

3.1.3 Benefits of vehicle automation: How likely do you think that fewer crashes and a reduced
severity of crashes will occur if everyone would use a semi-/ fully -automated passenger car?

To assess the expectationsof potential benefits of semi-automated and fully automated passenger cars
respondentswer e asked fHow | tiskhatlthe folbwing bemefits wilhoccarkf evieryone
would use a semiraut omated passenger car?06 and fAiHow I ikely d
benefits will occur if everyone would use a fully-aut omat ed p as Eighhigrasrrelatedto ? 0

possible benefits of semi-/ fully automated passenger cars were included. Besides benefits related to

travel time, comfort or emissions, also two safety-related items were included:

1 Fewer crashes
1 Reduced severity of crash

The scale to answer these questions ranged from very unlikely (1) to very likely (7). Answers scaled 5
to 7 are presented aggregately as percentages in the following description and figures.

Comparisons of regions and countries

Regarding the expected benefits of vehicle automation from participants of the different regions (Figure

13), participants in AsiaOcenania5 and Africa5 indicate a significantly higher perceived likelihood of

fewer crashes or a reduced severity of crashes than participants in Europe 20 and especially in the US

and Canada (p-value < 0,01). The association with the regions is slightly stronger for reduced severity

of crash (Cramerf6s V = 0.156 and 0.171) than for f e
Moreover, these benefits are stronger associated with fully automated passenger cars than with semi-

automated passenger cars in AsiaOceania5 and Africa§ whereas this pattern does did not result for

Europe20 and North America2.

BENEFITS OF USING A SEMI-AUTOMATED PASSENGER CAR BENEFITS OF USING A FULLY-AUTOMATED PASSENGER CAR
Europe20 Europe20
Reduced severity of crash _48‘2% Reduced severity of crash _ 48.7%
L] " Ll 1 1 1] 1l 1] ' L}
NorthAmerica2 NorthAmerica2
Reduced severity of crash _48.2% Reduced severity of crash _44.3%
L] " L 1 1 1l 1l 1 1 1
AsiaOceania5 AsiaOceaniab
' ' " 1 1 1) L) ] ' .
Africab Africa5
Fewer crashes | <o o7 Fewer crashes | o5 o
' 0 ' v '
0 20 40 60 80 0 20 40 60 80
% likely

Reference population: all road users

Figure 13: Safety-related benefits of using a semi-automated passenger car (left) and a fully
automated passenger car (right) by region.
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Subjective safety and risk perception

Participants of countries who are expecting fewer crashes using semi- or fully automated passenger
cars, respectively, are also more likely to expect a reduced severity of crashes. The rankings of the

single countries are similar (Figures 14 and 15).

Countries in which participants are expecting safety-related benefits (fewer crashes, reduced severity
of crashes) when using semi-automated cars are India, Kenya and Nigeria, but also Egypt and Morocco.
In Europe, such high percentages only result for Greece, Portugal and Hungary. In contrast, participants
in most European countries T but especially in Finland, the United Kingdom and Sweden as well as in
NorthAmerica2 i are rather sceptical regarding safety-related benefits of semi-automated passenger

cars.
BENEFITS OF USING A SEMI-AUTOMATED PASSENGER CAR
Fewer crashes Reduced severity of crash
Europe20 Europe20
Greece NI 60.9% Greece NN 63.0%
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Europe25 S 49.2% Germany I 48.1%
Denmark I, 48.3% Poland M 47 4%
Poland I 48.0% Ireland N 46.4%
Czech Republic W 47.8% Czech Republic [ 46.3%
Ireland N 47 .0% Netherlands I 44.4%
Austria I 46.3% Denmark I 44 2%
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NorthAmerica2 B 45.0% NorthAmerica2 1 42.8%

United States I 44.6% United States I—42.2%
L 1 1

AsiaOceania5 AsiaOceania5
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AsiaOceaniab I 65.0% AsiaQceaniab I 66.4%
Israel I 57.2% Israel I 56.4%
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South Africa .— 55.'1% | South Africa I—'SQ.B%
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Reference population: all road users

Figure 14: Safety-related benefits of using a semi-automated passenger car by region and country.

Almost the same pattern is observable for expectations regarding fully automated passenger cars.
Countries expecting safety-related benefits more likely than others are again India in AsiaOceania5,
Kenya and Nigeria but especially also Egypt in Africa5 and Hungay, Portugal, Serbia and Greece
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Subjective safety and risk perception

(although compared to semi-automated passenger cars to a lesser extent) in Europe20. Similarly, most
countries in Europe 7 again especially Finland and Swedeni are less likely to expect safety-related
benefits of fully automated passenger cars. This applies also tothe US and Canada where respondents
are also rather sceptical regarding the potential of fewer crashes and a reduced severity of crashes.
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Figure 15: Safety-related benefits of using a fully automated passenger car by region and countries.

Comparisons of age groups

Regarding the association of expected safety-related benefits of automated passenger cars and age
(Figure 16), there is a trend in all the regions the likelihood of the expected benefits decreasing with
the increase of age. The association of age and the benefits in terms of fewer crashes due to semi-

automated cars i s al most of

medi um strength

(Cramer 6s

\Y

AsiaOceania5 countries as well as for North America. As for benefits of fully automated cars, this is only

the case for the European and North American countries (Cr amer 6 s V=0.

10;

pdO0.01)
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Subjective safety and risk perception

Whereas regarding semiautomated passenger carsassociations of(almosty medi um strength (Cr
V from 0.10 to 0.12) and statistically significant (p<0.01) are observable especially in regions Africab

and AsiaOceaniab as well & in NorthAmerica2 (for fewer crashes), regarding fully -automated passenger

cars associations of(almosty medi um str engt h ( &ndstatigically signiicard fp<0@1) 1 0)

are apparent only in regions Europe20 and NorthAmerica2.
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Figure 16: Safety-related benefits of using a semi-automated passenger car (top) and a fully
automated passenger car (bottom) by region and age group.
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Subjective safety and risk perception

Gender ¢ omparisons

Regarding the association of expected safety-related benefits of semi- and fully automated passenger
cars and gender (Figure 17), for all regions, men consider the safety-related benefits (fewer crashes,
reduced severity of crashes) as more likely to occur than women. Percentages are significantly higher
for all regions (p<0.01). However, associations of at least small strength result only for Europ e and
North America ( Cr a meercépsion df H&verkrdasheso with serhi-automated cars.
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Figure 17: Safety-related benefits of using a semi-automated passenger car (top) and a fully
automated passenger car (bottom) by region and gender.
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3.2 Advanced analys es

In this section, we combined ESRA2 survey data concerning subjective safety with accident data from
the CARE database provided by the European Commission. We tackled this task by plotting the mean
scores of subjective safety, separately for each country, together with a m easure for the accidents rate
in the corresponding country for different modes (see Figure 18 until Figure 21). Additionally, we tried
to explain subjective safety and risk perception by other variables in the survey by fitting linear and
logistic regression models.

3.2.1 Interrelation of subjective safety and road fatalities

The weighted mean scores of subjective safety for different transport modes, separately for the
European countries, are already plotted in Figure 3 up to Figure 6. Here, we relate the mean scores to
mode specific road fatalities in 2017 per million inhabitants. Because Serbia and Ireland do not
provide accident data for 2017 in the CARE database, wehad to exclude them from this analysis. The
analysis was done separately for car drivers, motorcyclists, cyclists and pedestrians. The line in the
plots indicates a regression line when regressing the mean of subjective safety onto road fatalities for
the 18 country dots in the plot.
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Figure 18: Subjective safety of car drivers and road fatalities

The pattern in Figure 18 is as expected, people feel safer when there are less fatal road crashes. It

should be notedthat i subj ecti ve safetyo cannot be regarded as a
different countries, the figure should be more a descriptive statement . Switzerland has only 9.3 road

fatalities per million inhabitants and with a mean score of 8 people feel very safe as a car driver. In

contrast, road fatalities in Poland and Greece are very high with 34.1 and 26.5, respectively, while the

safety feeling is low (mean of 6.7 and 6.5, respectively). The countries where car drivers feel the

safest are Switzerland, Denmark, Germany, Austria and Finland.
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Figure 19: Subjective safety of motorcyclists and road fatalities

For the motorcyclists (Figure 19) we found the same pattern as for the car drivers. Countries with a
high safety feeling like Switzerland, Germany, Netherlands and Finland have a small number of road
fatalities between 2.4 and 7 whereas countries with a lower safety feeling like Italy or Slovenia have
higher number of road fatalities per million inhabitants. Greek people feel very unsafe as motorcyclists
with a mean score of only 4.7 and they have 20 people killed as motorcyclists per million inhabitants.
The high number of fatal road crashes might be connected to the motorcycle tourism and low helmet
wearing rates in Greece.

The pattern for cyclists (see Figure 20) is different, the association between subjective safety and
fatalities seems to be positively related. To add a further dimension to the picture we integrated
exposure as bubble diameter. The bubble diameter is proportional to the fraction of frequent cyclist s
among all the cyclists in a country, indicated by the ESRA2 survey. The bubble diameter is largest for
the Netherlands and smallest for Portugal. Countries with larger diameters tend to feel safer as
cyclists, i.e. Netherlands, Denmark and Germany; on the other side of the spectrum (with low
exposure) are for example France, Greece, Slovenia or Czech Republic.

www.esranet.eu



Subjective safety and risk perception

Figure 20: Subjective safety of cyclists and road fatalities

Figure 21: Subjective safety of pedestrians and road fatalities
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