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Foreword 
 

For the third time, the SARTRE consortium has carried out the project studying car 

drivers' attitudes to road risk in Europe. After SARTRE 1 involving 15 "western" 

European countries, SARTRE 2 including 19 countries, there are now 23 European 

countries participating to SARTRE 3, composed of most of the former EU-15, 7 of the 

former applicant countries and 2 other countries. 

With full support of FERSI, this project received agreement from EU High level 

group for road safety, financial support from most national bodies in charge of road 

safety, and was granted by EU DG TREN. 

 

Two reports represent the analyses of the results of the third SARTRE project: 

Part 1: Report on principal results 

Part 2: Report on in-depth analyses 

 



European drivers and road risk 

14 

Glossary 
 

Country  

Austria AT 

Belgium BE 

Cyprus CY 

Czech CZ 

Denmark DK 

Estonia EE 

Finland FI 

France FR 

Germany DE 

Greece EL 

Hungary HU 

Ireland IE 

Italy IT 

Netherlands NL 

Poland PL 

Portugal PT 

Slovakia SK 

Slovenia SI 

Spain ES 

Sweden SE 

United Kingdom UK 

Croatia HR 

Switzerland CH 

 

 



 Enforcement 

SARTRE 3 reports  15 

Chapter 1 

Car drivers and enforcement 

Saskia de Craen (SWOV, The Netherlands) 

Jean-Pierre Cauzard (INRETS, France) 

Introduction 

In this chapter, we intend to explore some aspects of drivers’ attitude to traffic 

enforcement. Moreover, we are not only interested in the attitudes towards enforcement, 

but want to examine the attitudes towards the whole system of public intervention in 

order to alter people's behaviour. Public intervention can be defined as all governmental 

activities to change drivers' behaviour. This also includes: educational activities, 

publicity campaigns, organisational aspects etc. In this chapter, we are trying to answer 

the following questions: 

Can we distinguish various sub-groups according to their attitudes towards public 

intervention? What are the underlying structures behind these attitudes that may govern 

drivers' acts in traffic? 

Sub-groups with different attitudes to public 

intervention 

The first step in the exploration of drivers’ opinions towards public intervention to 

change driver behaviour is the search for different sub-groups with regard to their 

attitudes to public intervention. 

Method 

In the Introduction, the concept of public intervention was introduced. It was 

defined as more than just enforcement and includes other governmental activities to 

change driver behaviour. For this study, the following variables were selected to capture 

the concept of attitudes towards public intervention: 

Attitudes towards enforcement 

Are you in favour of or against, the Government devoting more effort to having 

more enforcement of traffic laws? 
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Do you agree or disagree with the statement that penalties for speeding offences 

should be much more severe? 

Do you agree or disagree with the statement that penalties for drink-driving offences 

should be much more severe? 

Attitudes towards education 

Would you be in favour of or against, the Government devoting more effort to 

improving driver training? 

Attitudes towards publicity 

Would you be in favour of or against, the Government devoting more effort to 

having more road safety publicity campaigns? 

In order to discover certain sub-groups with regard to their opinion towards public 

intervention, a TwoStep Cluster analysis was conducted. Cluster analysis is an 

explorative technique in which respondents with the same scores on selected variables 

are grouped together, drivers with different scores are grouped in different clusters. The 

main advantage of TwoStep cluster analysis over, for example, Hierarchical cluster 

analysis, is that a large dataset can be clustered. Hierarchical cluster analysis needs a 

visual inspection of the dendogram to find the clusters. In this study, there are more 

than 23,000 respondents, which make a dendogram quit indigestible. In contrast to K-

means Cluster analysis, the number of clusters with a TwoStep Cluster analysis does not 

have to be known beforehand. In this study, there is no clue on how many clusters could 

be present in the data. 

With this analysis, the whole group of respondents is clustered into different sub-

groups on the basis of the five variables that describe the opinion towards public 

intervention; respondents who are in the same group have the same opinion about 

public intervention, i.e. similar scores on the five selected questionnaire items. 

Respondents clustered in different groups differ in their opinions on public intervention. 

The procedure will automatically determine the "best" number of clusters, using the 

specified criterion, in this case Akaike's Information Criterion (AIC). 

Results 

Overall, most respondents were found to be in favour of enforcement. Still, two 

clusters were found in the TwoStep Cluster Analysis, representing groups with 

somewhat more and somewhat less agreement with enforcement activities. See Table 

1.1 for the composition of the groups and their answers to the five questions describing 

their opinions towards public intervention. The first cluster, which contains about 42% 

of all the respondents, is characterized by a strong agreement with all enforcement and 

education activities. The respondents in this group are (strongly) in favour of having 

more enforcement of traffic laws, more severe penalties for speeding and drink-driving, 

and are (strongly) in favour of improving driver training and having more road safety 

publicity campaigns. 

The respondents in the second cluster, about 58% of all respondents, do not oppose 

enforcement activities, but have a more moderate opinion. The difference between 

groups lies mostly in the variables that describe the agreement with having more 

enforcement of traffic laws and more severe penalties for speeding offences. Both 

groups more-or-less agree with the statement that penalties for drink-driving offences 

should be much more severe. 
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It is remarkable that both groups have a quite positive attitude towards different 

governmental activities to change drivers’ behaviour. The lowest percentage of 

agreement is found in the second group with the variable concerning more severe 

penalties for speeding offences. But still almost half of the respondents (strongly) agree 

with this statement. 

Table 1.1: Attitudes towards Public intervention for both groups found in the 
cluster analysis 

 Group 1 

"Positive opinion" 

(42% of all 
respondents) 

Group 2 

"Moderate opinion" 

(58% of all 
respondents) 

Percentage (strongly) in favour of the 
Government devoting more effort to 
having more enforcement of traffic laws 

77 61 

Percentage that (strongly) agrees with 
the statement that penalties for speeding 
offences should be much more severe  

61 46 

Percentage that (strongly) agrees with 
the statement that penalties for drink-
driving offences should be much more 
severe  

89 83 

Percentage (strongly) in favour of the 
Government devoting more effort to 
improving driver training  

81 71 

Percentage (strongly) in favour of the 
Government devoting more effort to 
having more road safety publicity 
campaigns  

71 61 

 

The next interesting question is to examine the characteristics of both groups found 

in the cluster analysis. Remember that most respondents in both groups favour 

enforcement. But still, it would be interesting to know what kind of people are 

(strongly) in favour of systems for road control, and who have a more moderate 

opinion. 

The frequencies in each cluster were calculated for the categories of three variables, 

Country, Gender, and Age group. 

Table 1.2 and Figure 1.1 show the distribution of cluster membership for each 

country. The three countries with the highest cluster membership are in bold. Ireland, 

Italy, and Croatia have the most respondents in the first group, which indicates that in 

these countries, respondents are (strongly) in favour of the government devoting more 

time and effort into activities to change drivers’ behaviour. This pattern could partially 

be explained by the fact that there is probably not much governmental effort in 

changing drivers' behaviour in these countries at this point. Therefore, agreeing to more 

effort is different for drivers from these countries then it is from countries in which the 

amount of governmental effort to change driver's behaviour is already considerably 

high. 
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In Group 2, Sweden, Switzerland, and Slovenia are countries with the most 

respondents. This indicates that the respondents from these countries are over-

represented in Group 2, and that they have a more moderate opinion towards public 

intervention to change drivers’ behaviour. 

Table 1.2: Percentages of cluster membership for each country 

Country Group 1 

"Positive opinion" 

(%) 

Group 2 

"Moderate opinion" 

(%) 

Germany 27 73 

Denmark 29 71 

Austria 39 61 

Belgium 38 62 

Spain 40 60 

Finland 34 66 

France 53 47 

United Kingdom 44 56 

Greece 40 60 

Ireland 58 42 

Italy 65 35 

Netherlands 34 66 

Portugal 54 46 

Sweden 23 77 

Switzerland 26 74 

Czech Republic 52 48 

Slovakia 48 52 

Hungary 44 56 

Poland 49 51 

Slovenia 25 75 

Estonia 43 57 

Cyprus 41 59 

Croatia 58 42 

Total (numbers) 10005 13881 

Total (percentage) 42 58 

 



 Enforcement 

SARTRE 3 reports  19 

Figure 1.1: Schematic representation of cluster membership of each country 
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Table 1.3 and 1.4 show the distribution of Gender and Age group over the two 

clusters from the analysis. 

Table 1.3: Group membership for men and women 

Gender 
"Positive opinion" 

(%) 
"Moderate opinion" (%) 

Male 39 61 

Female 46 54 

Total (numbers) 10005 13881 

Total (percentage) 42 58 

 



European drivers and road risk 

20 

Table 1.4: Group membership for each age group 

Age group "Positive opinion" 
(%) 

"Moderate opinion" 
(%) 

! 24 33 67 

25--39 37 63 

40--54 44 56 

" 55 50 50 

Total (numbers) 10005 13881 

Total (percentage) 42 58 

 

There seems to be a difference in gender between the two clusters. The second 

cluster, the group with a more moderate opinion, is slightly over-represented by men. In 

addition, the second group is younger than the first. In Figure 1.2, these age and gender 

groups were combined to form eight new gender-age groups. 

Figure 1.2: Description of the groups with gender and age 

0% 20% 40% 60% 80% 100%

Moderate

Positive

Male <24 Male 25-39 Male 40-45 Male >55

Female <24 Female 25-39 Female 40-45 Female >55

 
 

When looking at the gender-age distribution in Group 2, the group with a more 

moderate opinion, we see that this group is over represented by younger men. In this 

group about 30% of the respondents are young men; in Group 1 (the very positive 

group) this is about 20%. Group 1 consists of more older men and women. 

Underlying structures in the opinions towards public 

intervention 

The second question we are trying to answer in this chapter is: 
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What are the underlying structures behind this/these attitudes that may govern 

drivers' acts in traffic? 

Are there patterns of why people are more positive towards the different aspects of 

public intervention (more enforcement, more severe penalties, and more effort for 

education and publicity campaigns)? 

The first step, in the search for underlying structures in the attitudes towards public 

intervention, was a principal component analysis. With this explorative method, 

relations between variables can be discovered, and hopefully, this analysis will give 

some insight into how the attitudes towards public intervention coincide. 

In a second analysis, we searched for an association between different explanatory 

variables and drivers’ opinions towards public intervention. 

Principal component analysis 

In order to assess the relations between variables that describe public intervention, a 

principal component analysis was conducted on the five variables describing opinions 

towards public intervention. Table 1.5 shows the Model Summary of this analysis. 

Table 1.5: Model Summary of the principal component analysis 

  Cronbach's Alpha 
Variance accounted 

for 
Explained 
variance 

  Total (Eigenvalue) % of total 

Dimension 1 0.711 2.318 44% 

  2 0.010 1.008 20% 

  Total 0.874 3.327 64% 

 

With a principal component analysis, the hope is that a much smaller number of 

components will account for most of the variance in the original set of variables, and of 

course, that we can meaningfully interpret the components. In the ideal situation, "most 

of the variance" is about 75% or more {Stevens 1996 #10}). In our case, both 

dimensions together explain 64 % of the variance in the data, which is less than we 

hoped for, but still a good amount of explained variance as compared to similar studies 

in this field. Moreover, the interpretation of the components seems to fit intuitively. 

Component loadings of the variables on both dimensions are shown in Table 1.6 and 

Figure 1.3. 
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Table 1.6: Component loadings 

  Dimension 

  1 2 

Improving driver training 0.654 -0.465 

Have more enforcement of traffic laws 0.794 -0.118 

Have more road safety publicity campaigns 0.638 -0.454 

Penalties for speeding offences should be much more severe 0.694 0.470 

Penalties for drink-driving offences should be much more severe 0.610 0.592 

 

Figure 1.3 Component loadings 

 
 

As can be seen in Table 1.6 and Figure 1.3, the first dimension, which accounts for 

most of the explained variance (44%), describes a general agreement or disagreement 

with public intervention (enforcement activities, education, and publicity campaigns). 

Respondents who score high on this dimension (located on the right in Figure 1.3) 

(strongly) agree or are (strongly) in favour of more enforcement, more severe penalties, 

better education, and publicity campaigns. 
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The second dimension, although it explains only 20% of the variance, is more 

interesting with regard to the content of the dimension. This dimension discriminates 

between respondents who are (strongly) in favour of more severe penalties (for both 

drink-driving and speeding) or in favour of having more publicity campaigns and 

improving driver education. This second dimension seems to illustrate the enforcement 

vs. education debate. Respondents with high scores on this dimension (located in the 

top of Figure 1.3) are in favour of more severe penalties (enforcement), where there is 

not such a big difference between penalties for drink-driving offences and penalties for 

speeding offences. Respondents with low scores on this dimension (located on the 

bottom of Figure 1.3), on the other hand, are in favour of improving driver education 

and more publicity campaigns (education). Both variables were equally important. 

Remarkable in the component loadings of the second dimension is the fact that 

"more enforcement of traffic laws" has such a small loading. It would make sense if 

someone who believes in more severe penalties (for drink-driving or speeding 

violations), also favours more enforcement of these violations. So, the 'more 

enforcement' variable was expected to be located closer to the 'more severe penalties' 

variables. An explanation could be, that when people answer the question that they want 

more severe penalties, they have the heavy offenders in mind; "If someone gets caught 

he should be severely punished". In addition, they are not in favour of more 

enforcement because this could affect the regular driver, who once in a while, 

accidentally, makes a mistake. 

Supplementary variables 

In order to know more about the components the supplementary variables, country, 

gender, and age, were used to describe the components. These supplementary variables 

were not used to find the principal components solution, but were fit to the solution 

found. 

Figure 1.4 shows how the countries are fitted into the solution. The dimensions in 

Figure 1.4 represent the same dimensions as in Figure 1.3, in which the component 

loadings were depicted. 

The first dimension (from left to right) shows the general agreement and 

disagreement with public interventions. For example, Portugal, Italy, Croatia, and 

Ireland (located on the right of Figure 1.4) are countries in which there is much 

agreement with more enforcement, more severe penalties and more education and 

publicity campaigns. The second dimension (from bottom to top) shows the education 

vs. enforcement axis. For example, in Hungary and Finland, there is much agreement 

with more severe penalties (for drink-driving and speeding). In Spain, Poland, and 

Estonia, however, drivers are more in favour of improving education and more publicity 

campaigns. 
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Figure 1.4 The variable Country fitted in the Principal Component Analysis 
solution 

 
 

Figure 1.5 shows the supplementary variable ‘gender’. As can be seen in the figure, 

women score higher on both axes of the principal component analysis solution than 

men. This indicates that women are generally more in favour of public intervention than 

men (the first dimension) and, at the same time, in favour of more severe penalties; in 

contrast with improving driver education and more publicity campaigns (the second 

dimension). Men do not agree much with more public intervention and favour 

improving education and more publicity campaigns over more severe penalties. 

This is consistent with the gender related preferences that were found in the 

TwoStep cluster analysis. 
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Figure 1.5 The variable Gender fitted in the principal component analysis 
solution 

 
 

Finally, Figure 1.6 shows how the age groups are located in the principal component 

analysis solution. On the first dimension, general agreement, the older age-groups are 

located more to the right. On the second dimension, education vs. enforcement, the 

older age-groups are located more on the top. This indicates that, the older the driver, 

the more in favour of public intervention in general and more in favour of more severe 

penalties; in contrast with improving education and more publicity campaigns. 

Especially the youngest and oldest age groups differentiate on both dimensions. 
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Figure 1.6 The variable Age group fitted in the principal component analysis 
solution 

 
 

In Figure 1.7 all three supplementary variables, Country, Gender, and Age group, 

are fitted as vectors in the principal component analysis solution. This figure shows how 

much the different variables differentiate over both dimensions (the length of the vector 

indicates the amount of variance) . For example, because the Male – Female axis is the 

shortest, there is not as much difference between men and women as there is for 

younger and older drivers and with drivers from the different countries. 

Figure 1.7 indicates that attitudes towards public intervention to change drivers’ 

behaviour differ more between countries than between, for example, males and females 

and between different age groups. 
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Figure 1.7 The variables Country, Gender and Age group fitted into the 
principal component analysis solution 

 
 

Factors that influence attitudes towards public intervention 

The last objective of this chapter is to find if and which factors influence different 

opinions towards public intervention. Some clues were found in the previous paragraph, 

i.e., there is more difference in opinions between respondents from different countries 

than there is between male and female respondents, and respondents of different ages. 

However, the results in the previous paragraph were found with explorative analysis. 

The challenge now is to establish information about the significance of these results. In 

addition, other variables that could influence peoples' opinion about public intervention 

were selected from the questionnaire. For example, questions involving the current 

(perceived) level of enforcement. As was mentioned before, the question whether you 

are in favour of more enforcement depends, at least partly, on the current level of 

enforcement. In addition, for example, variables measuring reported violations. Having 

more enforcement or more severe penalties does not affect those drivers who never 

break the speed limit or drink and drive. On the other hand, if you do offend some 

traffic laws, you probably do not see that as a big threat to traffic safety and will not see 

much benefit in more governmental effort. 

In order to assess which aspects possibly influence the acceptance of public 

intervention, the following variables were selected from the SARTRE questionnaire: 
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Experiences with enforcement in the past 

• In the last 3 years, have you been fined, or punished in any other way, for 

breaking the speed limit? 

• In the last 3 years, have you been fined, or punished in any other way, for 

not wearing a seatbelt? 

• In the last 3 years, have you been fined, or punished in any other way, for 

drink-driving? 

Experiences with accidents in the past 

• In the last 3 years, how many accidents have you been involved in, as the 

driver of a vehicle, in which someone, including yourself, was injured and 

received medical attention? 

• In the last 3 years, how many damage only accidents have you been 

involved in, as the driver of a vehicle? 

Reported chances of getting checked for speed or alcohol 

• On a typical journey, how likely is it that your speed will be checked? 

• On a typical journey, how likely is it that you will be checked for alcohol? 

Reported violations 

• Compared with other drivers, do you generally drive… than the average 

speed? 

• When driving this car, how often do you wear the seat belt when making a 

journey? 

• When you carry a child (or children) in your car, how often do you make 

them wear seatbelt or use appropriate restraint? 

• Over the last week, how many days did you drive, when you may have 

been over the legal limit for drinking and driving? 

Respondents' general characteristics 

• Gender 

• Country 

• Age 

• Occupation 

In order to find associations between these variables and opinions towards public 

intervention, a Non-linear Canonical Correlation Analysis was conducted. The purpose 

of this procedure is to determine how similar sets of categorical variables are to one 

another. In the second instance, a Linear Regression Analysis was conducted to assess 

which of the above-mentioned variables influences the attitude towards public 

intervention. 

Unfortunately, there were no significant relations found between these influential 

factors and people’s opinions towards public intervention. This implies that there are no 

clear factors to explain drivers' attitudes towards public intervention. In addition, the 

Gender, Age, and Country patterns found in the principal component analysis were not 

strong enough for statistically significant associations. 
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So for the time being, it remains unclear which factors influence the opinions about 

public intervention. 

Enforcement 'credibility' 

Exploration 

One new question was introduced in the questionnaire (Q33), including five items. 

This battery aimed to cover main reproaches made by road users towards enforcement. 

Of course, these reproaches come mostly from "victims" of enforcement. Often drivers 

do not find the level of sanction appropriate to the gravity they attribute to a given 

infringement. They also share the feeling that all offenders are not treated equally, that 

there would exist a preferential treatment for certain road users. A frequent complaint is 

that the time between the moment where the infringement is committed and the sanction 

becomes effective is so long that sanctioning is losing significance. Very common also 

is the charge of making money instead of targeting road safety. It has been identified 

that drivers taken in fault often argue that many other offences (… than their own) are 

not enforced and police close the eyes. We attempt to collect the position of 

interviewees through the following drafting: 

"How effective do you think the system of detecting and sanctioning traffic 

violations is with regard to each of the following: 

• Making the size of the punishment fits the seriousness of the offence 

• Treating all drivers equally for similar offences 

• Dealing with traffic offences quickly 

• Targeting road safety 

• Detecting and punishing most driving offences" 

With the hypothesis that this battery could cover correctly the field of perception of 

enforcement as a system, we wanted to explore if there are any distinct dimensions 

organising the answers. 

To detect the possible dimensions we used a method of factorial analysis. The 

multiple correspondence analysis, developed by the French school of statistics, was 

chosen for its adaptation to categorical questions. The battery under study was given the 

status of 'active' variables. The main factors were calculated on this data. The three first 

main factors are illustrated by Figures 1.8 and 1.9. The explained variance of next factor 

was too low to be kept. 
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Figure 1.8: Enforcement perception. Active plan, factors 1-2 
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Figure 1.9: Enforcement perception. Active plan, factors 1-3 
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What lesson can we draw from this exploration? Almost all similar categories of 

answer are grouped together whatever the question. This means that most of the time, a 

given interviewee provide almost the same answer to each item. The series of items do 

not reveal any specific underlying factor. 

The main factors found are distinguishing: for the first between positive, the system 

is effective on right side, and negative answers (polarity), the system is not effective on 

left side, the second factor undergoes attraction of  'don't know' answers opposed to all 

other categories with a similarity to negative answers, and for the third factor between 

moderate and extreme answers (intensity). The method used allows to project on the 

factorial plan any other variable included in the data set as "supplementary". One of 

them was particularly interesting to study: the drivers' country. The result is given in 

Figures 1.10 and 1.11. 
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Figure 1.10: Enforcement perception. Illustrative plan, countries, factors 1-2 
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Figure 1.11: Enforcement perception. Illustrative plan countries 1-3 

 
 

The interesting point is that there is a significant dispersion of country points. On 

plan 1-2, we see that in United-Kingdom, and more clearly in Greece and Estonia, the 

drivers samples are in average more convinced that the system of detecting and 

sanctioning is effective. When by comparison, in Hungary and Slovakia, in average 

they think the system is not effective. The plan 1-3 confirms that in the previous 2 
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countries, we find most often the answers 'not at all', in Finland, Austria and Sweden 

appears most often the answer 'fairly', and Greece and Estonia is given more often the 

answer 'very'. 

The conclusion of this first round, a bit deceiving, is that we find only polarity/don't 

know/intensity dimensions, which is inherent to the kind of answer scale chosen here. 

Countries are well distinct on this schema; this indicates that the level of perceived 

effectiveness may be higher or lower when we compare countries according to their 

scores. 

Building a credibility index 

Because answers given to each item of this battery were mostly similar, we decided 

to build an index combining the items. The principle was simply to make the sum of 

each item code. Indicating confidence into enforcement, we can explore which variable 

this index differentiates most. 

The distribution of values found in the index varies from 5 to 20 and is given in 

Table 1.6. For better understanding, we distribute it into 4 classes from 'very' for the 

lowest sums, to 'not at all' for the highest (see Table 1.7). 

Table 1.6: Enforcement credibility index frequencies 

  Frequency Percent 

Valid 5 2,007 8.2 

 6 998 4.1 

 7 1,338 5.5 

 8 1,562 6.4 

 9 1,728 7.1 

 10 2,919 12 

 11 1,899 7.8 

 12 1,983 8.1 

 13 1,955 8 

 14 1,715 7 

 15 1,797 7.4 

 16 821 3.4 

 17 654 2.7 

 18 360 1.5 

 19 174 0.7 

 20 261 1.1 

Total  22,173 91 
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Table 1.7: Enforcement credibility in classes 

  Frequency Percent 

Valid Very 4343 17.8 

 Fairly 10,092 41.4 

 Not much 6943 28.5 

 Not at all 795 3.3 

 Total 22,173 91 

Missing System 2199 9 

Total  24,372 100 

 

The distribution of countries according to the index, on Figure 1.12, repeats on the 

highest level of confidence in the effectiveness of enforcement, drivers from Estonia 

and Greece, and on the lowest level Hungary and Slovakia. 

Figure 1.12: Enforcement credibility index by country 
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We have explored the other variables that may vary with our index. No descriptive 

variable (age sex etc) appears, that may indicate at European scale no noticeable 

differences between those categories concerning confidence into the system of detecting 

and sanctioning traffic violations. 

We found co-variation between the index and: 

- being concerned by rate of crime and/or by road accidents 

- wishing to improve driver training 

- willing to reduce the usage of own car and/or to share with other drivers the use of 

respective cars 

- willing a system that prevented exceeding the speed limit 

- supporting a requirement that manufacturers modify their vehicles to restrict their 

maximum speed 

- agreeing speed limiting devices fitted to cars that prevented drivers exceeding the 

speed limit, the use of a 'black box' to identify what caused an accident and/or to record 

a driver's behaviour that could be used as evidence by the police to prove 

speeding/dangerous driving 

- agreeing the electronic identification of own vehicle that would give access to 

services 

- making drivers caught drink-driving more than once attend rehabilitation courses 

and/or be tested for alcoholism and/or have a compulsory psycho-medical check-up 

every ten years 

- supporting automated cameras for red light surveillance, or surveillance of speed 

excess by automated cameras, or speed enforcement by public local authorities 

This co-variation can be interpreted, for example in the first case: the more people 

are confident into the system of detecting and sanctioning (high score to the index) the 

more likely they declare to be concerned by road accidents. One may note that after the 

first 2 points related to violence, all other listed questions are related to the experience 

of enforcement, how to cope with or how to improve it. We know from previous 

analyses in this project (SARTRE, 1998) that the combination of traffic regulation and 

enforcement is specific to each country and strongly determining the range of attitudes 

expressed by the respective samples. If we think that the battery used to depict the car 

drivers' representation of enforcement effectiveness is pertinent, we are led to conclude 

that the level of adequation between populations and aforementioned combination vary 

widely across countries. The battery does not help to find other element of 

understanding. 

Conclusions 

The first objective of this chapter was to distinguish various sub-groups according to 

their opinions towards public intervention. Overall, most respondents were found to be 

in favour of enforcement. Still, two clusters were found in the TwoStep Cluster 

Analysis, representing groups with somewhat more and somewhat less agreement with 

enforcement activities. These groups are about the same size and were found to differ 

mostly on their opinions towards more enforcement and more severe penalties for 

speeding. In general, the first group has a very positive opinion towards more severe 
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penalties, more enforcement, improving driver education, and more publicity 

campaigns. Drivers from Italy, Ireland, and Croatia are over-represented in this group. 

The second group, which is over-represented by young men, is not negative per se, but 

has a more moderate opinion. 

The second objective of the chapter was to find underlying structures behind these 

attitudes that may govern drivers' acts in the traffic. This question was first tackled with 

a principal component analysis on the variables describing opinions toward different 

public interventions. A two-dimensional solution was found, which explains about 64% 

of the variance in the data. The first dimension (from left to right), which accounts for 

44% of the variance, describes a general agreement or disagreement of the drivers 

towards more severe penalties towards drink-driving, more enforcement, improving 

driving education, and more publicity campaigns. The second dimension (from bottom 

to top) explains less variance (20%) but is more interesting for interpretative purposes. 

Drivers with high scores on this dimension are more in favour of more severe penalties 

for both drink-driving and speeding than they are of improving driver education and 

more publicity campaigns. 

Women and older respondents were, as was also the case in the cluster analysis, 

found to be more in favour of public intervention in general, and specifically more in 

favour of more severe penalties for drink-driving and speeding. 

However, interestingly, it was found that there is more difference in opinions 

between respondents from different countries than there is between male and female 

respondents, and respondents of different ages. 

The results from the principal component analysis are just explorative, which means 

there is nothing to say about the significance of the results. Therefore, a second analysis 

was conducted in order to establish significant correlations between drivers' opinions 

and various factors, which could influence those opinions. Unfortunately, these analyses 

were not very fruitful. No correlation could be established between opinions toward 

public intervention and experiences with enforcement or accidents in the past, reported 

chances of getting checked for speed or alcohol, reported violations and respondents 

general characteristics. This implies that there are no clear factors to explain drivers' 

attitudes towards public intervention. The Gender, Age, and Country patterns found in 

the principal component analysis were not strong enough for statistically significant 

associations. 

The questionnaire that was used in this study was not designed solely for finding the 

underlying structures behind drivers' attitudes towards public intervention. One option 

to assess the reasons why drivers feel the way they do about public intervention is to ask 

them straightforward. That is, include questions in the questionnaire about why they 

agree or oppose to some efforts of the government to change drivers' behaviour. 

The last objective was to try to identify the perception of enforcement effectiveness. 

We found a structure underlying the answers, corresponding to the kind of scale 

proposed in the questionnaire, the most evident dimension opposing positive to negative 

answers. This result leads us to consider a unique ranking index built on this dimension. 

This index is describing how much people are confident into the system of detecting 

and sanctioning. Similarly to previous analyse, this index reveals no significant 

differences regarding socio-demographic descriptors, and a clear one between the 

various national samples involved. In countries like United-Kingdom, Greece and 

Estonia, the drivers are, in average, more convinced that the system of detecting and 
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sanctioning is effective, when in Hungary and Slovakia they are less. Finland, Austria 

and Sweden are occupying an intermediate reference position. According to our data, 

we cannot go further in explaining the reasons for these differences. It could be a topic 

to explore in next research: how acceptable are the regulation-enforcement and why this 

varies over countries. 
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Appendix 

 

Cross tabulations between Enforcement credibility index and other selected 

significant variables. The index is in raw, for example 'very' means very confident into 

the system of detecting and sanctioning traffic violations. 

Table 1.8: Concerned: Rate of crime 

 Very Fairly Not much Not at all 

Very 61% 32% 6% 1% 

Fairly 44% 43% 12% 1% 

Not much 41% 43% 14% 2% 

Not at all 48% 34% 15% 3% 

Total 46% 41% 12% 2% 

 
Table 1.9: Concerned: Road accidents 

 Very Fairly Not much Not at all 

Very 59% 33% 8% 1% 

Fairly 42% 44% 12% 2% 

Not much 40% 45% 14% 1% 

Not at all 45% 39% 14% 2% 

Total 45% 42% 12% 1% 

 
Table 1.10: In favour of a system that prevented you exceeding the speed limit 

 Very Fairly Not much Not at all 

Very 41% 28% 18% 13% 

Fairly 24% 33% 27% 17% 

Not much 21% 29% 29% 21% 

Not at all 25% 26% 20% 29% 

Total 26% 31% 26% 18% 

 
Table 1.11: In favour of speed limiting devices fitted to cars that prevented drivers 
exceeding the speed limit 

 Very Fairly Not much Not at all 

Very 45% 29% 17% 10% 

Fairly 24% 36% 25% 14% 

Not much 23% 32% 26% 19% 

Not at all 32% 24% 16% 29% 

Total 28% 33% 23% 16% 

 
Table 1.12: In favour of the use of a 'black box' to identify what caused an accident? 

 Very Fairly Not much Not at all 

Very 53% 32% 10% 5% 

Fairly 32% 44% 17% 8% 

Not much 34% 41% 17% 9% 

Not at all 40% 31% 13% 16% 

Total 37% 40% 15% 8% 
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Table 1.13: In favour of the use of a 'black box' to record a driver's behaviour that could 
be used as evidence by the police to prove speeding/dangerous driving 

 Very Fairly Not much Not at all 

Very 43% 30% 16% 10% 

Fairly 24% 37% 24% 15% 

Not much 25% 33% 24% 18% 

Not at all 33% 23% 17% 27% 

Total 28% 34% 22% 16% 

 
Table 1.14: In favour of electronic identification of your vehicle that would give access to 
services 

 Very Fairly Not much Not at all 

Very 38% 31% 18% 12% 

Fairly 21% 40% 25% 14% 

Not much 23% 36% 26% 15% 

Not at all 34% 23% 20% 24% 

Total 26% 36% 24% 14% 

 
Table 1.15: In favour of making drivers caught drink-driving more than once attend 
rehabilitation courses 

 Very Fairly Not much Not at all 

Very 60% 25% 10% 5% 

Fairly 39% 39% 16% 6% 

Not much 39% 33% 20% 8% 

Not at all 45% 21% 18% 16% 

Total 43% 34% 16% 7% 

 
Table 1.16: In favour of making drivers caught drink-driving more than once be tested for 
alcoholism 

 Very Fairly Not much Not at all 

Very 60% 26% 9% 5% 

Fairly 39% 39% 17% 6% 

Not much 36% 33% 22% 9% 

Not at all 44% 21% 19% 16% 

Total 42% 34% 17% 7% 

 
Table 1.17: In favour of making drivers have a compulsory psycho-medical check-up 
every ten years 

 Very Fairly Not much Not at all 

Very 44% 28% 17% 11% 

Fairly 23% 35% 28% 14% 

Not much 23% 32% 28% 18% 

Not at all 28% 25% 21% 25% 

Total 27% 32% 26% 15% 
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Table 1.18: In favour of automated cameras for red light surveillance 

 Very Fairly Not much Not at all 

Very 48% 30% 13% 9% 

Fairly 31% 39% 20% 10% 

Not much 33% 38% 19% 10% 

Not at all 44% 28% 14% 14% 

Total 36% 36% 18% 10% 

 
Table 1.19: In favour of surveillance of speed excess by automated cameras 

 Very Fairly Not much Not at all 

Very 43% 32% 15% 9% 

Fairly 25% 41% 23% 11% 

Not much 25% 37% 24% 13% 

Not at all 35% 24% 20% 21% 

Total 29% 37% 22% 12% 

 
Table 1.20: In favour of speed enforcement by public local authorities 

 Very Fairly Not much Not at all 

Very 34% 34% 17% 15% 

Fairly 16% 39% 27% 18% 

Not much 14% 32% 30% 24% 

Not at all 21% 21% 21% 37% 

Total 19% 35% 26% 20% 

 
Table 1.21: In favour of improving driver training 

 Strongly in favour In favour Neither Against Strongly against 

Very 53% 37% 8% 2% 1% 

Fairly 35% 46% 15% 3% 1% 

Not much 34% 45% 16% 5% 1% 

Not at all 43% 37% 14% 4% 2% 

Total 38% 43% 14% 3% 1% 

 
Table 1.22: In favour of a requirement that manufacturers modify their vehicles to restrict 
their maximum speed 

 Very Fairly Not much Not at all 

Very 32% 32% 20% 15% 

Fairly 20% 34% 27% 19% 

Not much 20% 27% 29% 24% 

Not at all 24% 19% 19% 37% 

Total 22% 31% 26% 21% 
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Table 1.23: Agree to reduce the usage of own car 

 Very Fairly Not much Not at all 

Very 20% 30% 27% 23% 

Fairly 13% 33% 33% 22% 

Not much 11% 30% 34% 26% 

Not at all 12% 20% 30% 39% 

Total 13% 31% 32% 24% 

 
Table 1.24: Agree to share with other drivers the use of respective cars 

 Very Fairly Not much Not at all 

Very 19% 30% 22% 30% 

Fairly 14% 32% 26% 27% 

Not much 12% 31% 27% 30% 

Not at all 12% 23% 21% 45% 

Total 15% 31% 26% 29% 
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Chapter 2 

New technologies: 

aspects of driver information and 

driver assistance systems 

Michael Smuc (KfV, Austria) 

Rainer Christ (KfV, Austria) 

Christian Brandstätter (KfV, Austria) 

Werner Klemenjak (KfV, Austria) 

Introduction 

Many expectations are connected with new technical developments, both from the 

safety side and from the consumer side. SARTRE 3 will yield data, which tell us about 

the acceptance of various systems, and how realistic the effects of such systems will be 

perceived by the drivers. This is of great importance as new features in road traffic may 

change the perception of risk and safety and this know-how is important for designing 

measures to counteract wrong safety beliefs. 

This chapter will investigate if there are any factors, which support the acceptance 

and use of safety relevant systems, which might even restrict some freedom of the 

drivers. As relevant factors acceptance of new technologies, driving experience, 

nationality, profession and economic status will be of special interest. To take the 

complex relationship of these factors into account, a multivariate LISREL analysis was 

applied. 

The relation between drivers and technologies 

Relevant descriptions of drivers and technologies 

The aim of this chapter is to describe how characteristics of the drivers and 

characteristics of specific technologies are related. 
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When considering the introduction of new measures in traffic it is important to know 

if different types of drivers will react in a different way to these changes or if there will 

be a common effect. 

This issue applies of course to the introduction of new technologies, too. However, 

also the qualities of new technologies are quite different from a psychological 

perspective. 

Therefore, the analysis undertaken distinguishes three different aspects of drivers 

and three different aspects of new technologies: 

Driver (User) characteristics 

• Emotional driving 

• Professional car use 

• Socio-economic characteristics 

These three aspects have been extracted by principal component analysis from the 

SARTRE 3 questionnaire data and can shortly be described as follows: 

Emotional driving covers a mix of driving habits and feelings when driving, 

professional car use is a description of exposure characteristics. Emotional driving and 

professional car use are dimensions which are to some extend related. Social economic 

characteristics bring in another dimension, which is more or less independent from the 

other dimensions. 

Technology characteristics (benefits) 

• Assistance and guidance systems 

• Warning and intervention systems 

• Enforcement systems 

On the side of Technology, slightly different characteristics were used which have 

already structured the analysis of the principal results. 

Analysis method 

For data analysis, LISREL was used (software AMOS, v5.0). LISREL – stands for 

linear structural relation. By analysing the covariance matrix the tool allows to estimate 

the weights of paths for defined models. Goodness of fit characteristics show how well 

the model is represented in the data. 

The goal of this type of analysis was to aggregate data with confirmatory factor 

analysis from many questions of the survey to a few distinct latent dimensions on the 

driver and on the technology side. This leads to a reduction of effect parameters to a 

manageable size. The relations between the factors – called the structural equation 

model in LISREL terms – can then be interpreted as an underlying, inner structure 

between driver and technology characteristics. 

Proposed model 

In a first step, data from all 23 countries was put together to find a general model, 

which fits to all countries. In the next step various goodness of fit statistics for every 

single country were computed. Due to the large number of missing cases in a few 
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countries, an alternative model with extrapolated cases – computed by the standard 

AMOS 5 algorithm for missing cases - was used mainly for comparison purposes. 

Finally, the general model worked well for 19 countries with acceptable fit 

statistics
1
. Hence, for four countries, no models could be calculated and their results are 

not considered in the following analysis. These countries were Belgium, Ireland, 

Portugal and Croatia. For the UK and Czech Republic, we have chosen the alternate 

model with extrapolated missing cases due to their better goodness of fit statistics. 

The concept of the analysis 

It is proposed that there are clearly defined relations between the six characteristics 

(arrows, whose weights point out the influence between factors) – the three driver 

characteristics and the three technology characteristics – in the following graph (Figure 

2.1) displayed as ellipsis. 

These „true“ dimensions are operationalised - measured by items of the SARTRE 3 

questionnaire. 

In the graph, a set of questions is displayed on the left side - each question presented 

by a box. These questions were used for measuring driver characteristics. 

The boxes on the right hand side are those, which are used for distinguishing 

technology characteristics. 

                                                         
1 Goodness of fit statistics were accepted with chi-square values up to 5 and if other fit statistics (F0, RMSEA, AIC) supported the choice of the 

model (for discussion see Gediga, 2004, http://www.psycho.uni-osnabrueck.de/ggediga/www/pm98/pages/lisrel.htm [9.12.2003]). 
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Figure 2.1: Proposed relations between driver and technology characteristics 
and questions used for operationalisation of those characteristics (short 
description of abbreviations/questions in next section). Small circles represent 
the error terms. 
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Measuring driver characteristics 

There were only a few items in the questionnaire, which really could help to 

distinguish different characteristics of drivers. We have chosen the following 10 items 

to identify the three proposed driver characteristics: 

• car usage (Q48: What applies most to you? I drive for my profession; I 

need to drive during my work; I drive to and from work) 

• private situation (Q43: Which of the following applies best to you? Single; 

Living as married; Married; Separated or divorced; Widowed) 

• How much do you agree with the following statements: 

• annoyed by other drivers (Q29a: I sometimes get very annoyed with other 

drivers) 

• enjoy driving fast (Q29b: I enjoy driving fast) 

• driving without a break (Q54: What is the longest period of time in hours 

you would spend driving without taking a break?) 
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• exposure (In total about how many kilometres/miles have you driven in the 

last 12 months? in classes of 5,000 km) 

• engine size (Q50: About the car you usually drive, is it a car with engine 

size of...? in classes of 1,000 CC) 

• income (Q55: total annual income level per family unit) 

• vehicle age (Q53: How old is the vehicle you normally drive?) 

Measuring technology characteristics 

For distinguishing technology characteristics, we used the following items of the 

SARTRE 3 questionnaire: 

• Manufacturers should modify their vehicles to restrict their maximum 

speed (Q28b) 

• Do you find it useful to have a device like: 

o navigation system (Q30a) 

o congestion warning system (Q30b) 

o system, which prevented from exceeding the speed limit (Q30c) 

o alcohometer (Q30d) 

o system that detected 'fatigue' (Q30e) 

• Are you in favour of: 

o speed limiting device (Q31a: Speed limiting devices fitted to cars 

that prevented drivers exceeding the speed limit) 

o black box to record...speeding (Q31c) 

o black box to identify...accident causes (Q31b) 

o electronic identification to give access to services (Q31d) 

o electronic identification for police enforcement (Q31e) 

o cameras for red light enforcement (Q34a) 

o speed cameras (Q34b) 

Results 

Classification of new technologies 

In the first analysis of the SARTRE 3 data (principal results report) the distinction 

between systems was made according to questions. 

The dimensions 

• Assistance (e.g. congestion warning devices) 

• Systems that impose behaviours (e.g. alcohol meter) 

• Enforcement systems (e.g. electronic identification for enforcement). 

were distinguished. 
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This analysis however grouped the various technologies on basis of statistical 

relations in the answer pattern. Therefore, the classification used in this analysis is 

slightly different from the classification used in the principal results report. One of the 

benefits of this new classification is that now overlapping categories can be analysed 

(i.e. fatigue warning devices can be seen as an assistance system as well as a warning 

and intervention system; electronic identification that gives access to services has an 

assistance as well as an enforcement aspect). Further, we suppose that some strict 

enforcement systems can also have the effect of imposing behaviour. 

Support for assistance and guidance 

The now defined dimension assistance and guidance systems is a bit broader then 

the previous used “assistance” systems. It still represents with high weights the support 

for navigation (0.7) and congestion warning with 0.8 (Table 2.2, Appendix). However, 

this dimension also represents systems were previously classified in the technologies 

“that impose behaviours” - alcoholmeter and fatigue warning (0.3) and speed limiting 

device and electronic services (0.2). 

Support for warning and intervention 

This dimension largely represents the previous classification of systems that impose 

behaviour. It represents the questions about the usefulness of speed limiting devices 

(0.7) alcohol meter (0.3) and fatigue warning (0.4). These variables are also considered 

in the dimension assistance and guidance systems. Further, the answers are represented 

in the dimension if speed limiting devices (0.9) are favoured and if car manufacturers 

should modify their vehicles to restrict their maximum speed (0.5). 

Support for enforcement systems 

This dimension corresponds with the previously used classification of enforcement 

systems. It represents the questions about black box to record drivers' behaviour (0.7) or 

to identify what caused an accident (0.6), electronic identification to give access to 

services (0.4; also in dimension assistance and guidance) and electronic identification 

for enforcement by the police (0.7). In addition, the questions about automated cameras 

for red light surveillance (0.4) respectively speed excess (0.6) have been taken into 

account. 

Structures between driver and technology dimensions 

In the central, structural part of the model, all dimensions between the driver and the 

technology part are connected to each other. Due to technical, LISREL specific reasons 

the driver characteristics relate to each other by covariance
2
. While the covariance 

values between emotional driving and profession (0.1) and economic status (0.0) are 

low, the interrelation between profession and low economic status are higher weighted 

by -0.6. 

Compared to the outer parts of the model which consist of factor weights from 

specific questions to dimensions and behaves almost stable over different countries. 

There is little variation in driver characteristics and even less variation in technology 

characteristics (see Table 2.2, Appendix), much more variation could be found in the 

central part of the model. These findings were taken into consideration in the following 

                                                         
2 Results for error terms could not be reported because in this chapter only standardised results are used and the error values are thus not available. 
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parts of this report, which will take the structure between drivers and technology as a 

starting point. 

Sections 2.3.3 - 2.3.5 regarding the three types of new technologies under 

examination are structured in the following way: First, descriptive country by country 

results are reported. This is followed by the main results - an examination of the role of 

driver characteristics in determining acceptance for new technologies. Finally, a closer 

look is taken at those countries with noticeable differences to the general model, in 

order of driver characteristics. An attempt is made to explain these differences by 

looking at country specific peculiarities, or at least exploring some indications for these 

interesting outliers with their different support patterns. Interpretation and 

recommendations concerning the consequences for traffic safety measures can be 

derived by experts in these individual countries. 

Support for assistance and guidance systems 

Support for assistance and guidance systems by countries 

The description of the general support of assistance systems and country 

comparisons are outlined in the principal results report. Relevant country characteristics 

were found as follows: assistance systems providing help with navigation would be 

especially popular in Portugal and Greece while congestion warning systems were most 

favoured by drivers in Poland and Croatia. In contrast, both of these kinds of systems 

were not considered especially useful by drivers in Austria and Germany. 

Although the support for assistance systems may vary from country to country the 

concept what drivers assume to be assistance and guidance systems is the same in all 

the countries which were included in the analysis (19 countries). This means in all 

countries the relation between congestion warning, navigation, speed limiting devices, 

alcohol meters, fatigue warning systems and black boxes for electronic services are 

quite similar. Therefore, we consider this concept of assistance and guidance as 

universal. 

Which issues determine acceptance of assistance and guidance systems 
especially? 

Apart from different interest in support systems, from country to country especially 

the support resulting from driver characteristics is essential. 

As shown earlier we distinguish on the side of the driver the dimensions emotional 

driving, professional driving, and low economic status of the driver. Each of these 

driver characteristics has an impact on the support of assistance and guidance systems. 

Most relevant the low economic status of the driver: the impact parameter of low 

economic status on the acceptance of guidance is in general 0.8 which means that those 

drivers with lower economic status tend to accept assistance and guidance systems 

more. 

Professionals driving results in a support of such systems: the impact parameter of 

professional driving on the acceptance of guidance is in general 0.6. 

Far less extensive, but still important is the impact from emotional driving: the 

impact parameter of emotional driving on the acceptance of guidance is in general 0.2. 

In plain words: Those who cannot afford such systems easily have highest 

expectations and want them. The more one drives the more he expects benefits. 
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Although some devices considered tend to limit the freedom of decision of the drivers, 

even those more emotional ones still are in favour of such systems. The convenience 

aspect seems to be rated higher than the restricting aspect (currently). 

Emotional driving in European countries and the support of assistance and 

guidance systems 

The general support parameter from emotional driving towards assistance and 

guidance systems is 0.2. 

For three countries, the relation between emotional driving and acceptance of 

guidance systems is even opposite the general impact: France (-0.45), Greece (-0.43) 

and Spain (-0.85). 

For three countries the relation between emotional driving and acceptance of 

guidance systems (Figure 2.2), however, is very pronounced: Poland (1.3), Slovakia 

(1.1), Switzerland (1.3). 

The dimension emotional driving is determined in each country quite similarly by 

the feeling of being annoyed by other drivers, private situation and the fact that one 

enjoys driving fast. Consequently, an explanation that this concept would represent 

different issues in different countries is not possible. 
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Figure 2.2: Emotional driving and support for assistance and guidance 
systems 

 
 

What really puts these respective groups together? 

Those countries where emotional drivers do not support assistance and guidance 

systems at all are southern countries. The reservation against any of these systems may 

result from a higher valuation of chance for free decision. 

Those countries where emotional drivers are highly supportive might be countries, 

which might be a bit influenced by the different characteristics of emotional drivers in 

the respective countries. The Polish emotional drivers are very much concerned of 

being annoyed by other drivers in this high support group, they might expect that these 

new devices reduce conflict. The Slovak emotional drivers do not like speeding so 

much as the other two countries; in this case, probably the prestigious aspect of new 

devices increases the support. Swiss emotional drivers seem to be most relaxed among 

these three countries – they are hardly annoyed by other drivers – probably the comfort 

aspect has a high value for them. 
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Professional driving in European countries and the support of assistance and 

guidance systems 

The general support parameter from professional driving towards assistance and 

guidance systems is 0.6. 

For three countries, the relation between professional driving and acceptance of 

guidance systems deviates from the general impact: in Switzerland (-1.5) the support is 

considerably lower, in Slovakia (1.3) and Spain (1.2) it is considerably higher. 

The low support of guidance systems by professional drivers in Switzerland can be 

explained by the strict policy concerning goods transport and by the topographical 

features of the road network. Navigation systems and congestion warning systems do 

only make sense if there are options for taking alternative routes. Another factor could 

be the high standard of directional signing in Switzerland. 

The very high acceptance of such assistance and guidance systems coming from 

professional drivers in Slovakia may have to do with specific features of professional 

drivers there – although big engines seem to be important, driving fast and professional 

car usage (“driving during work”) are not so important factors– such new devices may 

be seen as prestige objects. 

For professional drivers in Spain yearly mileage and engine size are of subordinate 

importance compared to other countries. 

Low economic status of European drivers and the support of assistance and 

guidance systems 

The general support parameter from low economic status towards assistance and 

guidance systems is 0.8. 

The relation low economic status of the driver and support of guidance systems is 

comparably unimportant in France (0.5). 

In Germany (1.2), Switzerland (1.3), Poland (1.2) and Slovakia (1.3) the impact 

from low economic status on the acceptance of guidance systems is above average. 

It might be that the same mechanism is responsible for the deviation of cited 

countries from the mean. Probably it depends on the degree to which social status is 

associated with car use in a country. Germany and Switzerland are countries with a very 

high proportion of high-end cars, cars being special status symbols. Similar trends may 

be relevant for Poland and Slovakia, while in France the attitude towards cars might be 

much more relaxed. 

Support for warning and intervention systems 

Around one-quarter (26%) would find a speed limiting device to be very useful; 

around one-third (32%) would find a system that prevented them from driving if they 

were over the alcohol limit to be very useful; and the same percentage (32%) would 

find a system that prevented them driving when fatigue to be very useful. 

Support for warning and intervention systems by countries 

The support for these various devices varied a lot between countries – between 15 

and 51% for speed limiting devices (with drivers in Switzerland showing the lowest 

level of support and Ireland’s drivers the highest), between 15 and 55% for fatigue 

monitoring systems (with again Switzerland showing the lowest support and Ireland the 
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highest) and between 12 and 64% for systems that would prevent driving when over the 

legal drink limit (with drivers in Austria having the lowest and Sweden the highest 

support). 

In some countries, drivers show little support for any kind of system that imposes 

restrictions on their behaviour. For example, drivers in Switzerland, Austria, Germany 

and the Netherlands responded in this way, as did drivers in Belgium, but to a lesser 

extent. 

In contrast, drivers in some countries are supportive of most systems that impose 

constraints on how they drive, for example, drivers in Ireland, France and the United 

Kingdom. Drivers in Croatia and Poland generally supported such systems - except for 

speed limiting devices; as do drivers in Greece - except for devices that detect fatigue. 

Although the support for warning and intervention systems may vary from country 

to country the concept, what drivers assume to be warning and intervention systems is 

the same in all the countries, which were included in the analysis (19 countries). This 

means in all countries the relation between speed limiting devices, alcohol meters, 

fatigue warning systems and speed limitation imposed to car manufacturing are quite 

similar. Therefore, we consider this concept of warning and intervention as universal. 

Which issues determine acceptance of warning and intervention systems 
especially? 

For warning and intervention systems, low economic status (1.0) turned out to be the 

most important impact factor. 

The interrelation between driving profession and the acceptance of warning- and 

intervention systems is also measured with a high extent of 0.6. 

For these systems, emotional driving (–0.6) plays also a crucial role. The negative 

value indicates that emotional driving counteracts the support for warning and 

intervention systems. 

In comparison to assistance and guidance systems the results for warning and 

information systems look rather similar. It can be concluded that those who cannot 

afford such systems easily have highest expectations and want them, and in the same 

way as above, the more one drives the more benefits he expects. 

The major distinction: emotional driving works different, in the opposite direction. 

Compared to the guidance aspect here the limitations on free decision may be 

responsible for the reservation from the more emotional drivers towards these systems. 

Emotional driving in European countries and the support of warning and 

intervention systems 

In general, emotional drivers are reserved towards the warning and intervention 

aspects of new technologies (–0.6). 

In three countries emotional drivers show less reservation or even support for the 

warning and intervention technologies: Czech drivers are more or less neutral (-0.09), 

drivers from Poland (0.13) and Slovakia (0.69) are even to some extent supportive. The 

data do not show a consistent pattern, which would indicate that emotional drivers in 

those countries are different from emotional drivers in the other countries. It is however 

obvious that those three countries are neighbours and have a common history as former 

communist states. In those countries, driver education used to have a high standard and 
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much attention was given to impairment issues in those countries. It might be that the 

observation of a neglect of these high values raises more emotions (or neutralises them 

in the case of Czech and Polish drivers) in these countries. 

There are three countries where emotional drivers show a very high reservation 

towards warning and intervention issues: Finland (-1.22), France (-1.17), Spain (-1.09). 

Emotional drivers in those countries seem to be quite similar to emotional drivers in 

other countries – Spanish drivers probably a bit more relaxed (less annoyed by others) 

French drivers a bit more strained (more annoyed by others). We do not find common 

explanation for this high reservation among emotional drivers in these countries. For 

Finland, a strict enforcement policy might be an explanation. 

Professional driving in European countries and the support of warning and 

intervention systems 

In general, professional drivers are more supportive towards warning and 

intervention aspects of new technologies (0.6). 

This support is not found in: Cyprus (-0.43), Germany (-0.08), Greece (0.130), 

Poland (0.09). Professional driving in Cyprus is in fact different from professional 

driving in other countries (yearly kilometres of less importance, engine size very 

important, fast driving irrelevant, professional driving confounded with “driving during 

work”) and so this lower support does not surprise. A high support towards warning and 

intervention systems among professional drivers is found in UK (1.41) and Switzerland 

(1.17). Professional driving in the UK is different from professional driving in other 

countries: longest period of driving without a break is not an issue which characterises 

UK professional drivers, the same applies to engine size and fast driving is much less 

important to them. So this really “professional and rational attitude” to driving will be 

the reason for this high acceptance of those intervention systems. Swiss professional 

drivers are quite average compared to other countries. In this case, probably the Swiss 

politics on freight logistics explain this support for the rational intervention systems. 

Low economic status of European drivers and the support of warning and 

intervention systems 

In the general model, low economic status (1.0) is the most decisive factor 

contributing to the support of warning and intervention systems. 

For three countries, the support for warning and intervention systems reaches a low 

point (Figure 2.3) in relation to the other countries. The low support for Cyprus (0.50) 

and Spain (0.76) might be explained by a peculiarity common to both countries: In the 

group of low economic status drivers, the importance of engine size is the lowest for 

both countries, as opposed to all other countries. Therefore, if this group of people does 

not care about engine size, the usefulness of warning and intervention systems such as 

speed limiting devices might hardly be seen. 

In contrast, in Germany (0.52) no salient differences to other countries can be found 

in driver characteristics. German drivers do not believe in the importance of the 

technological progression as in the findings of SARTRE 2. If we take the high 

extension of new technologies in Germany into account, this effect might be explained 

that German drivers expectations were lowered by experience. 
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For Finland (1.42), the Netherlands (1.62) and the UK (1.35) the dependencies 

between the support for warning and intervention systems and low economic status lie 

above the average. 

While driver characteristics in the Netherlands are very similar to the general model, 

some differences can be found for Finland and the UK: the factor annual income level 

lies above the average, drivers with low economic status in these countries are mainly 

determined by their income level and not, in comparison to the other countries, by 

vehicle age or engine size. Results for Finland and the UK show, that the highest 

expectations come from ‘poor drivers’ who show less interest in prestige objects. 

Figure 2.3: Low economic status and support for warning and intervention 
systems 

 
 

Support for enforcement systems 

In general, the results showed a higher acceptance of red light cameras than of speed 

cameras. 

Overall 25% of European drivers would support having an electronic identification 

device fitted to their vehicle that gives access to services, such as automatic payment of 
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tolls. However, only 20% of drivers would support this type of device if it were to be 

used by the police for enforcement purposes. 

There was more support for ‘black-box’ systems that recorded information about the 

events before accidents than for enforcement purposes. 

Support for enforcement systems by countries 

For both types of enforcement cameras, the acceptance varies extremely between 

countries. The lowest acceptance for speed cameras is found in Switzerland (14%) and 

the highest in Ireland (55%). The lowest acceptance for red-light cameras is again found 

in Switzerland (14%), the highest in Denmark (56%). 

High support for electronic identification for services is found in Italy and Slovenia 

– where experience with tolling systems is widespread. A high support for electronic 

identification for enforcement was found in Ireland. The use of identification systems 

for enforcement purpose is highly rejected in the German speaking countries Germany, 

Austria and Switzerland. Austrian drivers are also very reserved towards the use of 

identification systems for service purpose. 

The highest support for black box systems came from drivers in Ireland. In addition, 

drivers in Cyprus, Greece, Italy, Poland and the United Kingdom were most in favour 

of ‘black-box’ devices. There was least support for these systems in the Czech 

Republic, reservation for both options to use black box systems comes from drivers in 

Switzerland, Austria, Germany, Netherlands and Sweden. 

Which issues determine acceptance of enforcement systems currently? 

The main results regarding the acceptance of enforcement systems differ slightly to 

the results regarding the acceptance of warning and intervention systems. Economic 

status (1.0) is still the most substantial factor for the support of enforcement systems, 

professional driving is (with a value of 0.7) also important. The negative parameter 

value –0.5 for emotional driving shows, that emotional driving is unsurprisingly 

opposed to enforcement systems. 

Emotional driving in European countries and the support of enforcement systems 

The general support parameter for enforcement systems in the case of emotional 

driving is  –0.5. 

In Poland (0.57) and Slovakia (0.13) support from emotional drivers is clearly above 

average. As stated above: Slovak emotional drivers do not like speeding as much as 

other analysed drivers, but Polish and Slovak drivers are more easily annoyed by other 

drivers than drivers in most countries. A possible explanation could be that the benefit 

of enforcement systems seen in these countries is the removal of risky drivers from the 

roads. 

Low support for enforcement systems comes from Spain (-1.65), Switzerland (-1.43) 

and France (-1.64). In Spain and Switzerland, driver characteristics show that emotional 

drivers from both countries are not easily annoyed by other drivers in relation to 

emotional drivers from other countries. These results also support the above stated 

“removal-hypothesis” concerning Polish and Slovak drivers. 

French support for enforcement systems seems to be a completely different case: 

French drivers are easily annoyed and are in favour of driving fast. In comparison to 

most other countries (except Spain), a higher pattern in the results for France could be 
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of interest for interpretation: French (and Spanish) emotional drivers generally do not 

support any new technology, neither enforcement systems, nor assistance/guidance 

systems or warning/intervention systems. 

Professional driving in European countries and the support of enforcement 

systems 

Professional driving (0.7) turned out to be an important factor for the support of 

enforcement systems. 

In Cyprus (0.45), Germany (0.13) and Greece (0.18) the support for enforcement 

technologies is clearly under the average of the general model. 

For German professional drivers no clear differences to the general model could be 

found. While Greek professional drivers differ to the general model in one area (above 

average “driving without a break”) the structure for Cypriot professional drivers differs 

in many factors. In Cyprus, engine size seems to be very important, but exposure and 

professional, work related car usage are rather unimportant to the professional driver. 

High support for enforcement systems under the professional driver group can be 

noted for Spain (1.72), the UK (1.47) and France (1.46). For France, no differences to 

the European model can be found. In Spain, car usage has mainly to do with work and 

exposure plays a less important role. For UK professional drivers “taking a break” and 

engine size are less important and only in the UK professional drivers do not enjoy 

driving fast. A possible explanation might be that enforcement is very strict in the UK 

and there is in general a higher acceptance of law and order in the UK. 

Low economic status of European drivers and the support of enforcement systems 

In the general model, low economic status (1.0) is the most decisive factor 

contributing to the support of enforcement systems. 

Data analysis showed low support in the low economic status driver group (Figure 

2.4) in Cyprus (0.53), Germany (0.58) and Italy (0.70). 

As described above, Cypriot drivers showed a different answer pattern to other 

countries – they do not care about vehicle age and the engine size is very important in 

comparison to the general model. Italian and German drivers with a low economic 

status share the same driver characteristics as the general model. 

Above average support of the low economic status group can be found in the UK 

(1.41), Switzerland (1.33), Finland (1.29) and France (1.26). 

In the UK and Finland the income level plays an important role with regard for 

support of enforcement systems, as well as the support for other new technologies. For 

French drivers the factors income level and vehicle age are substantial, Swiss drivers 

place a high value on vehicle age. Drivers from the UK and Switzerland have, in 

general, a higher level of support for enforcement systems. As noted above for warning 

and intervention systems, drivers from Finland and the UK can be described in plain 

words as poor drivers who are less interested in status symbols. Especially this group 

shows a considered opinion for the benefit of new technologies. 
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Figure 2.4: Low economic status and support for enforcement systems. 

 
 

Overview of distinct patterns in the structural model 

Overall, the main results in the structural pattern for all technological systems are: 

• Low economic status drivers are most supportive, 

• Professional drivers are also supportive, though less so than the above 

group and 

• Emotional drivers do not support new technologies (except assistance and 

guidance systems). 

Driver characteristics derived from various variables by principal component 

analysis (as described in chapter 0) are interrelated in the following way: The 

covariance between low economic status and professional driving (average -0.6 in the 

general) is very high in Cyprus (0.8). Emotional driving and profession (average 0.1) 

are highly interrelated in France, Spain and the UK. Low relations can be found in 

Germany and Slovakia. Low economic status and emotional driving do not show any 

coherence in the general model (0.0). Above average values can be found in Greece, the 

Netherlands and Finland. Poland and the UK have below average values. 
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If we take a closer look at similarities in driver characteristics between countries, 

emotional drivers show, in general, similar patterns in France and Spain (Table 2.1, 

Appendix), neither support any new technology. In contrast, the support of new 

technologies from Polish and Slovakian emotional drivers lies clearly above the 

average, their support is even at the highest level. 

Another distinct pattern can be found for drivers characterised by low economic 

status: In Finland and the UK there is high support for warning and intervention systems 

as well as enforcement systems in this driver group. 

Cyprus and Germany often show similar patterns: The low economic status group 

and the professional drivers group do not support new technology systems. A possible 

explanation could that Cypriot drivers´ scepticism concerning new technologies might 

be affected by the fact that these technologies are not easily affordable in their country. 

In contrast, German drivers´ expectations might have been scaled down due to 

experience. There are, however, many differences in driver characteristics in both 

countries hence these results do not support the “saturation effect”-hypothesis: To 

conclude, because the differences regarding driver mentalities between these two 

countries seem to be very decisive, the experience effect can not easily be separated. 

Nevertheless, there are still some arguments for the “saturation by experience 

effect”: Many traffic experts see Germany as a prime example for the spread of traffic 

related new technologies. German drivers have similar characteristics to the general 

model and they show the highest saturation effect. Cypriot driver characteristics show 

that prestige plays an important role. Further, the strong support from the low economic 

status group reinforces the saturation hypothesis: The less affordable these systems are, 

the higher expectations are. 

Summary and recommendations 

For this analysis we have used a LISREL model which lead to an acceptable fit for 

19 countries. With this method, it was possible to carry out a detailed analysis about 

support for different characteristics of new technologies in relation to different driver 

characteristics. 

Drivers were characterised by the dimensions “emotional driving”, “professional 

driving” and drivers with “low economic status”. For new technologies the dimensions 

“assistance/ guidance systems”, “warning/intervention systems” and “enforcement 

systems” were distinguished. 

For the support of new technologies three main results in the driver characteristics 

can be distinguished: 

1. Low economic status drivers are most supportive for all new technologies, 

with highest support for warning and interventions systems as well as 

enforcement systems. 

2. Professional drivers are also supportive, although they are in general less 

supportive than the low economic status group: This group shows the 

highest support for enforcement systems and slightly lowered support for 

assistance/guidance and warning/intervention systems. 

3. Emotional drivers do not support new technologies (except moderate 

support for assistance/guidance systems). 
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Are there any ways to enhance the acceptance of new technologies? The analysis of 

the data leads to the following recommendations: 

It is important that new technology systems keep the image of desirable devices. 

Those who cannot afford them easily show a higher interest. 

The marketing of such devices needs to be realistic. Those familiar with such 

devices should not feel that they have received less than promised. 

It is important to give assistance and intervention devices an additional image 

independent of the status image; otherwise, the benefit of those devices might be 

forgotten as soon as they become more common. 

Since the support for such devices increases with professional car use, those devices 

should be marketed by indicating that they make driving more professional (pointing 

out a rational and effective approach towards driving). For enforcement systems, this 

professionalization also affects other drivers. 

This professional image might help to keep or make “emotional drivers”, a high risk 

group in traffic safety, which could benefit from these technologies, supportive of such 

devices. 
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Appendix 

Table 2.1: Weight differences in the structural part of the model for 19 countries 
in comparison to the general model. 

  Low economic status Profession Emotional driving 

 
Enfor-

cement 

warning 

& inter-
vention 

Assis-

tance 

Enfor-

cement 

warning 

& inter-
vention 

Assis-

tance 

Enfor-

cement 

warning 

& inter-
vention 

Assis-

tance 

Goodness of 

fit (chi-
square/df) 

 Austria          3,19 

 Cyprus – – – – – – – –    4,02 

 Czech Rep        + +  3,93 

 Denmark          2,63 

 Estonia          4,85 

 Finland + +      – –  3,13 

 France +  – + +   – – – – – – 2,60 

 Germany – – + – – –     3,67 

 Greece    – – –    – – 3,41 

 Hungary          2,15 

 Italy –         3,13 

 Netherlands  +        3,66 

 Poland   +  –  + + + + + + 3,06 

 Slovakia   +   + + + + + + + + 3,71 

 Slovenia          3,53 

 Spain  –  + +  + + – – – – – – 4,14 

 Sweden          2,78 

United 

Kingdom + +  + + +     3,37 

 Switzerland +  +  + – – – –  + + 3,96 

Mean 1,0 1,0 0,8 0,7 0,6 0,6 -0,5 -0,6 0,2  

 

The ‘+’ symbol stands for higher support, ‘-’ for lower support, where a difference 

in standard deviation can be found. If standard deviation is higher than 0.5, ‘++’ and ‘- -

’ are used instead. Means of weights for the general model can be found in the last 

column on the right hand side, goodness of fit statistics in the bottom row. 
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Table 2.2: Mean factor loadings and standard deviations for the general 
model. For technology characteristics high negative values indicate higher 
support. For driver characteristics i.e. high negative values in q29a, b indicate 
more emotional driving, higher positive values in exposure more profession. 

Driver characteristics Mean StdDev 

annoyed (q29_a) -0,2 0,2 

enjoy fast (q29_b) -0,5 0,2 

priv. situation (q43) -0,3 0,1 
Emotional driving 

without break (q54) 0,2 0,1 

without break (q54) 0,3 0,1 

exposure (kilom_cl) 0,7 0,1 

enjoy fast (q29_b) -0,2 0,2 

car usage (q48) -0,6 0,2 

Profession 

engine size (q50) 0,3 0,3 

engine size (q50) -0,2 0,3 

income (q55) -0,4 0,1 
Low economic 
status 

vehicle age (q53_cl) 0,2 0,1 

technology characteristics Mean StdDev 

navigation (q30_a) -0,7 0,1 

traffic jam warning 
(q30_b) 

-0,8 0,0 

speed delimiter 
(q30_c) 

-0,2 0,1 

alcohol meter 
(q30_d) 

-0,3 0,1 

fatigue (q30_e) -0,3 0,1 

Assistance and 

guidance 

electronic services 
(q31_d) 

-0,2 0,1 

speed delimiter 
(q30_c) 

-0,7 0,1 

alcohol meter 
(q30_d) 

-0,3 0,1 

fatigue (q30_e) -0,4 0,1 

speedlim. device 
(q31_a) 

-0,9 0,0 

Warning and 
intervention 

manufact. modify 
(q28_b) 

-0,5 0,2 

black box to record 
(q31_c) 

-0,7 0,0 

electronic services 
(q31_d) 

-0,4 0,1 

electronic serv. for 
police (q31_e) 

-0,7 0,1 

Enforcement 

autom. cams f. red -0,4 0,1 
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light (q34_a) 

surveill. f. autom. 
cams (q34_b) 

-0,6 0,1 

 

black box to identify 
(q31_b) 

-0,6 0,1 
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Chapter 3 

Predictors of self-reported 

behaviours: the case of drink-

driving, speeding and not wearing 

seat-belt 

Claudia Evers (BASt, Germany) 

Uwe Ewert (bfu / bpa / upi, Switzerland) 

Introduction 

The following chapter has the objective to investigate predictors of self-reported 

behaviours that are related to safety in road traffic. The behaviours to be predicted are 

driving under the influence of alcohol, speeding, and not wearing the seat belt. The 

method used is logistic regression, which allows estimating the strength of the 

relationship of several predictors while controlling for the effects of the other variables 

included in the analysis. The dependent variable (the variable to be predicted) has to be 

dichotomous – it can only contain two categories. The result is presented in form of an 

odds ratio that can easily be converted into a percent change in risk (or probability). The 

odds ratio minus 1 and multiplied by 100 results in the percent change in risk in 

comparison to a control group: an odds ratio of 1.22 means that the risk is 22 % higher 

than in the reference group. An odds ratio higher than 1 means that people with this 

characteristic have an increased risk of belonging to the group with “bad” behaviour 

(from a road traffic safety point of view). An odds ratio lower than one means the 

predictor has a protective effect – the chances are reduced to belong to the group with 

the “bad” behaviour. 

It has to be mentioned that a high risk is not the same as an important risk factor 

from a public health point of view. A risk factor with a large odds ratio that is only valid 

for a small number of persons may not be as important as a smaller odds ratio that 

applies for a large sub-sample of the survey population. Therefore, we present in the 
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tables not only the odds ratios and the significance levels but also the number of 

subjects per category. 

The drivers surveyed are categorized into two groups – depending on whether they 

show the behaviours under evaluation. In classifying the subjects, we have to rely on 

their self-reported behaviour, which may not always be valid as it can be assumed that 

there is some bias towards a socially desirable answer. However, we will see in the 

analyses that some associations are such that we may be confident of having classified 

most subjects correctly. 

One cautionary remark has to be made. We are analyzing the relationship between 

dependent variables and predictors. However, we cannot conclude from this type of 

cross-sectional analysis whether a relationship is causal or not. The results only indicate 

association. 

Driving under the influence of alcohol 

In the SARTRE 3 questionnaire 16 items deal with the topic of alcohol and drink-

driving. One of them is used to classify the drivers as those who drive under the 

influence of alcohol and those who do not drink and drive. The other variables will be 

used as possible independent variables that predict the dependent variable. In addition, 

some demographic variables like age, gender, socio-economic status and the nationality 

of the surveyed person are included. In table 1, the alcohol related items are presented. 
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Table 3.1: Alcohol-related items used in the logistic regression (including N 
of cases and valid percent) 

Q03_B Penalties for 
drink-driving 
offences should be 
much more severe 

Strongly 
agree 

14,865 
61.9 

Agree 
 

6,254 
26.1 

Neither 
 

1,654 
6.9 

Disagree 
 

926 
3.9 

Strongly 
disagree 

226 
.9 

 

Q03_D People 
should be allowed to 
decide for 
themselves how 
much they can drink 
and drive 

Strongly 
agree 
1,157 
4.8 

Agree 
 
1,983 
8.3 

Neither 
 
1,555 
6.5 

Disagree 
 
5,279 
22.1 

Strongly 
disagree 
13,911 
58.2 

 

Q04_B Drinking and 
Driving as cause of 
accidents 

Never 

245 

1.0 

Rarely 

397 

1.7 

Sometimes 

2,301 

9.6 

Often 

7,242 

30.3 

Very Often 

10,457 

43.7 

Always 

3,295 

13.8 

Q19 In general how 
many days per week 
do you drink 
alcoholic 
beverages? 

Most 
days 

 

1,826 

7.6 

5 or 6 
days a 

week 

612 

2.6 

3 or 4 days 
a week 

 

2,125 

8.9 

1 or 2 
days a 

week 

5,862 

24.5 

Less than 
1 day a 

week 

7,239 

30.2 

Never 
 
 

6,273 

26.2 

Q20 How many 
days per week do 
you drive after 
drinking even a 
small amount of 
alcohol? 

Most 
days 

 

734 

3.1 

5 or 6 
days a 

week 

190 

.8 

3 or 4 days 
a week 

 

613 

2.6 

1 or 2 
days a 

week 

1,959 

8.2 

Less than 
1 day a 

week 

4,380 

18.3 

Never 
 
 

16,032 

67.1 

Q21 Over the last 
week, how many 
days did you drive, 
when you may have 
been over the legal 
limit for drinking and 
driving 

Most 
days 

 

68 

.3 

5 or 6 
days a 

week 

41 

.2 

3 or 4 days 
a week 

 

138 

.6 

1 or 2 
days a 

week 

677 

2.8 

Less than 
1 day a 

week 

1,266 

5.3 

Never 
 
 

21,646 

90.8 

Q22 Do you think 
drivers should be 
allowed to drink? 

Not at 
all 

10,601 

44.9 

Less 
alcohol 

3,302 

14.0 

As alcohol 
 

7,811 

33.1 

More 
alcohol 

1,706 

7.2 

As they 
want 

169 

.7 

 

Q23 In the past 
three years, how 
many times were 
you checked for 
alcohol? 

Never 
 

16,888 

70.6 

Only 
once 

3,908 

16.3 

More than 
once 

3,118 

13.0 

   

Q24 In the last three 
years, have you 
been fined, or 
punished in any 
other way. For drink-
driving 

No 
 
 
 

23,390 

97.6 

Only 
fined 

 
 

376 

1.6 

Fined 
and/or 
other 

penalty 

189 

.8 

   

Q25 On a typical 
journey, how likely is 

Never Rarely Sometimes Often Very Often Always 
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it that you will be 
checked for alcohol? 

6,799 

28.8 

10,416 

44.1 

4,386 

18.6 

1,332 

5.6 

410 

1.7 

286 

1.2 

Q26CAT In your 
opinion, how much 
alcohol can we drink 
before driving and 
still remain under 
the legal limit? 

Zero 
 

4,527 

19.5 

Less 
than 1 

4,914 

21.2 

Less than 2 
 

6,384 

27.5 

Less 
than 3 

4,207 

18.1 

Les than 4 
 

1,531 

6.6 

4 and 
more 

1,642 

7.1 

Q28_C A maximum 
alcohol limit of 0.5 
g/l 

Very 
 

9,020 

39.0 

Fairly 
 

7,051 

30.5 

Not much 
 

3,469 

15.0 

Not at 
all 

3,570 

15.4 

  

Q28_E Not allowing 
new drivers to drink 
any alcohol before 
driving 

Very 
 

14,337 

60.8 

Fairly 
 

4,983 

21.1 

Not much 
 

2,634 

11.2 

Not at 
all 

1,644 

6.8 

  

Q30_D An alcohol-
meter to check if you 
had been drinking 
and that prevented 
you driving if you 
were over the limit 

Very 
 

7,666 

32.2 

Fairly 
 

5,890 

24.8 

Not much 
 

4,438 

18.7 

Not at 
all 

5,791 

24.3 

  

Q32_A Making 
drivers caught drink-
driving more than 
once attend 
rehabilitation 
courses 

Very 
 

10,272 

43.3 

Fairly 
 

7,898 

33.3 

Not much 
 

3,869 

16.3 

Not at 
all 

1,670 

7.0 

  

Q32_B Making 
drivers caught drink-
driving more than 
once be tested for 
alcoholism 

Very 
 

10,036 
42.3 

Fairly 
 

7,845 
33.1 

Not much 
 

4,080 
17.2 

Not at 
all 

1,747 
7.4 

  

 

Predicted (dependent) variable 

The questionnaire includes two possible dependent variables on drinking and 

driving. The first and most obvious is Q21 that asks on how many days in the last week 

the subject has been driving when possibly being over the alcohol legal limit. This 

question is most closely related to what we want to find out. The problem is that only 

relatively few people admit doing this (2,190 or 9.2 % of the sample). A possible 

alternative would be to use Q20, which asks about the frequency of having been driving 

with only a small amount of alcohol (even under the limit). Here we find a much higher 

percentage of people admitting this behaviour (32.9 %). It is possible that some of the 

people driving with alcohol over the limit only admit it in Q20. However, since we 

cannot really prove this we will use question 21 as dependent variable. Another reason 

for this choice is the fact that driving over the legal limit has a higher influence on road 

safety than drinking and driving under the limit. 
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The subjects are categorized in two groups: those who admit drink-driving over the 

legal limit (“less than one day per week” or more often) and those who “never” do it. 

The persons that do not drink alcohol at all are also included in the analysis although 

their attitudes are possibly fundamentally different from the attitudes of people who 

drink but do not drink and drive. But since they are a substantial part of the survey 

population (26.2 %) they cannot be neglected without distorting the representativity of 

the results for the sample population. 

Predictor (independent) variables 

Question 20 is not used as a predictor because its content is identical with question 

21 for the countries with a 0.0 BAC limit – drinking a small amount before driving is 

already illegal in these countries. The alternative would have been not to include these 

countries in the analysis, which we did not want to do. 

Of the 21 remaining variables (14 drinking and drink-driving related + 7 

demographic and behavioural variables) used to predict self-reported drink-driving over 

the limit 16 were found to be significant. Although they are all the result of one single 

logistic regression, the results are presented in five sub-chapters for better 

comprehensibility. 

Behaviour 

The drinking behaviour of the surveyed drivers seems to play a very important role 

regarding drink-driving over the limit. The variable was highly significant. Drivers who 

drink three times or more often per week have an increased risk of being a self-reported 

drinking driver over the limit in comparison to those who only drink two times per 

week or less frequently. Those drinking on five or six days per week have a 75 % 

increased risk and those who drink three or 4 times per week have a 28 % increased 

risk. In table 2, the results are presented. It shows the significance of the result, the odds 

ratio as well as its 95 % confidence interval (if it includes the value of 1.000 the result is 

not significant). Surprisingly the most frequently drinking group has a lower risk than 

the people drinking between three and six times per week. 

Those who say that they “never” drink have practically no risk of belonging to the 

group of drinking drivers over the limit. This confirms the validity of our group 

classification. 
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Table 3.2: Logistic regression predicting self-reported drink-driving over the 
limit from the frequency of drinking alcohol per week (Q19) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Most days (reference 
group) 

 1.000   1,470 

5/6 days a week < .001 1.753 1.338 2.297 512 

3/4 days a week .017 1.275 1.045 1.555 1,722 

1/2 days a week < .001 .667 .556 .800 4,930 

< 1 day a week  < .001 .373 .306 .454 6,137 

Never  < .001 .000 .000 .013 5,364 

Remark. The results are controlled for Q03_B, Q03_D, Q22, Q23, Q24, Q25, Q26, Q28_C, 

Q30_D, Q32_B, country, gender, age, kilometrage, and level of education 

 
The kilometrage driven also has an influence. Drivers with very low yearly kilometrage 

– less than 3,500 per year – have a risk 28 % lower of belonging to the group of drink-

driving over the limit. 

Enforcement 

Police enforcement is one of the most important ways to combat drinking and 

driving. It will be analysed here into some detail. 

The perception of the frequency of police checks is relatively low. Almost 29 % of 

the drivers surveyed say that the “never” expect to be checked by the police on a typical 

journey (Q25). Persons who state that the probability of being controlled is higher than 

“never” or rarely have an increased risk of belonging to the group of drink-drivers over 

the limit. Their risk is between 14 % and 43 % higher than the risk of people who say 

that they “never” expect being controlled by the police. This may be the result of 

experience with police controls, which is – as will be discussed next– higher in the 

drink-driving group. 

The fact of having been controlled by the police for alcohol (Q23) is significantly 

associated with belonging to the drink-driving over the limit group. People who have 

been controlled in the last three years once have a risk of belonging to the drink-driving 

group that is 17 percent higher than for those not having been controlled (odds 

ratio=1.167, p=.041). This can be interpreted such that the police is doing a good job in 

finding and identifying drunk drivers. Thirty per cent of the surveyed drivers have been 

controlled by the police in the last three years, 45 % of the drinking drivers and 28 % of 

the non-drinking drivers. 

Question 24 is dealing with the sanctions that the drivers received for drink-driving. 

It would be expected to find that those who report drinking and driving over the limit 

have a much higher risk of having been sanctioned by the police than those who self-

reportedly do not drink and drive. The odds ratios rare 3.0 and 2.1 and both are highly 

significant (table 3). The number of cases is relatively low (500 subjects) and 87 % of 

those who have been classified as drinking drivers over the limit have not been fined 

and/or punished otherwise in the last three years. 
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Table 3.3: Logistic regression predicting self-reported drink-driving over the 
limit from having been punished for drinking and driving in the last three years 
(Q24) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Only fined  < .001 3.034 2.250 4.092 337 

Fined and / or other 
punishment 

< .001 2.052 1.379 3.052 160 

Not fined or punished 
(reference group) 

 1.000   19,638 

Remark. The results are controlled for Q03_B, Q03_D, Q19, Q22, Q23, Q25, Q26, Q28_C, 

Q30_D, Q32_B, country, gender, age, kilometrage, and level of education 
 

Amount of alcohol 

Question 26 deals with the maximum legal amount of alcohol that drivers believe 

they can consume before being over the legal limit. The alcohol units were divided into 

6 categories – 0 units, less than one units, between one and less than two units etc. 

Drivers who believe that they can drink three or more units of alcohol have a 35 to 67 % 

increased risk of belonging to the group of self-reported drinking drivers over the limit. 

Table 3.4: Logistic regression predicting self-reported drink-driving over the 
limit from the estimated maximum amount of alcohol allowed to drink without 
being over the legal limit (Q26) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

0 units (reference 
group) 

 1.000   3,961 

Less than 1 unit .078 .770 .575 1.030 3,626 

Between 1 and less 
that 2 units 

.545 1.079 .844 1.379 5,958 

Between 2 and less 
that 3 units 

.051 1.284 .998 1.650 3,818 

Between 3 and less 
that 4 units 

.043 1.347 1.009 1.796 1,376 

4 and more units  < .001 1.664 1.262 2.195 1,396 

Remarks. The results are controlled for Q03_B, Q03_D, Q19, Q22, Q23, Q24; Q25, Q28_C, 

Q30_D, Q32_B, country, gender, age, kilometrage, level of education. One unit of alcohol is 

equal to .33 litres of beer, .125 litres of wine or 2 centilitres of liquor. 

 

The amount of alcohol reported depends of course on the national alcohol 

legislation. But since this is included in the “country” variable (which is statistically 

controlled) we still get a valid result of differences between the drink-drivers and the 

non-drink-drivers. 

The desired legal level of BAC is the content of Q22. In comparison to the persons 

who would prefer to have prohibited alcohol when driving totally all other groups have 
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an increased risk. It is 40 % increased for those who want a lower legal limit, 58 % 

increased for those who want no change in the legal limit and 200 % increased for those 

who want a higher legal limit. We are talking about 1,431 drivers who have this 

attitude. 

Table 3.5: Logistic regression predicting self-reported drink-driving over the 
limit from the preferred alcohol level (Q22) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

No alcohol at all 
(reference group) 

 1.000   9,253 

Less than currently .002 1.394 1.135 1.714 2,922 

As much as currently < .001 1.580 1.332 1.874 6,385 

More than currently < .001 2.956 2.399 3.644 1,431 

As much as 
everybody wants 

< .001 2.803 1.806 4.350 144 

Remark. The results are controlled for Q03_B, Q03_D, Q19, Q23, Q24, Q25, Q26, Q28_C, 

Q30_D, Q32_B, country, gender, age, kilometrage, and level of education 
 

A significant association was found between the support for the introduction of a 

European maximum BAC level of 0.5 g/l (Q28_C) and the probability of being a 

drinking driver. The association is somewhat strange because only the subjects that are 

“fairly” in favour of this measure have an increased risk (odds ratio 1.224, p=.006) 

compared to those being “very” much in favour). Possibly being fairly in favour is a 

socially tolerable way of saying that is not very much in favour. More than 30 % of the 

surveyed drivers have this opinion. The results for the answer categories “not much” 

and “not at all” are surprising. They are not associated with an increased risk of 

drinking and driving over the legal limit. The reason for this can only be speculated on. 

Maybe the inhabitants of countries with a limit less than 0.5 g/l were opposed to this 

measure – although the question was formulated as “a maximum alcohol limit of 0.5”, 

meaning that countries are free to have a legal BAC below 0.5 g/l. 

Table 3.6: Logistic regression predicting self-reported drink-driving over the 
limit from the attitude towards a maximum alcohol limit of 0.5 g/l (Q28_C) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Very (reference 
group) 

 1.000   7,609 

Fairly  .006 1.224 1.061 1.413 6,254 

Not much  .553 .948 .794 1.131 3,093 

Not at all  .155 .859 .696 1.059 3,179 

Remark. The results are controlled for Q03_B, Q03_D, Q19, Q22, Q23, Q24, Q25, Q26, Q30_D, 

Q32_B, country, gender, age, kilometrage, and level of education 
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Question 3_D asks if the drivers agree to the statement that everybody should be 

allowed to decide for himself how much he drinks before driving. Not surprisingly, we 

find a strong opposition to this statement. Almost 60 % of the subjects disagree strongly 

and another 20 % disagree. But almost 4’000 drivers (20 %) do not disagree with this 

statement, which is associated with a 53 % to 81 % higher risk of driving over the limit 

(table 7). 

Table 3.7: Logistic regression predicting self-reported drink-driving over the 
limit from attitude towards the statement that people should be allowed to 
decide for themselves how much they can drink and drive (Q03_D) 

 Significance Odds 
ratio 

95 % C.I. for the 
odds ratio 

Number of 
cases 

   Lower Upper  

Strongly agree  < .001 1.809 1.421 2.303 986 

Agree  < .001 1.706 1.418 2.052 1,663 

Neither  < .001 1.533 1.257 1.870 1,312 

Disagree  .002 1.263 1.092 1.460 4,571 

Strongly disagree 
(reference group) 

 1.000   11,603  

Remark. The results are controlled for Q03_B, Q19, Q22, Q23, Q24, Q25, Q26, Q28_C, 

Q30_D, Q32_B, country, gender, age, kilometrage, and level of education 

 

What is seen very nicely here is the so-called dose-response relationship. The higher 

the agreement with this statement the higher is also the risk of belonging to the group of 

drinking drivers. 

Interventions 

Agreeing to stronger sanctions for drink-driving is – not unexpectedly – negatively 

associated with the fact of drinking and driving over the limit (Q03_B). What is 

somewhat surprising though, is that most groups not agreeing strongly to the statement 

that the punishment for drink-driving should be much harder have a higher risk of 

drink-driving over the limit (table 8). The only exception is the small group of 194 

persons who disagree strongly with this statement. Their risk is not significantly 

increased. 
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Table 3.8: Logistic regression predicting self-reported drink-driving over the 
limit from attitude towards much more severe penalties for drinking-driving 
offences (Q03_B) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Strongly agree 
(reference group) 

 1.000   12,619 

Agree  < .001 1.438 1.254 1.649 5,210 

Neither  < .001 2.105 1.734 2.556 1,322 

Disagree  < .001 2.138 1.697 2.695 790 

Strongly disagree .211 1.313 .857 2.012 194 

Remark. The results are controlled for Q03_D, Q19, Q22, Q23, Q24, Q25, Q26, Q28_C, Q30_D, 

Q32_B, country, gender, age, kilometrage, and level of education 

 

Drivers who do not approve very much of testing drunk drivers who have been 

caught more than once for alcoholism have an increased risk of belonging to the group 

of drinking drivers over the limit (table 9). The risk is 19 % increased for persons who 

are only fairly in favour of this measure and more than 30 % increased for those who 

are not in favour of this measure. 

Table 3.9: Logistic regression predicting self-reported drink-driving over the 
limit from attitude towards testing of drunk drivers who have been caught more 
than once for alcoholism (Q32_B) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Very (reference 
group) 

 1.000   8,640 

Fairly  .021 1.185 1.026 1.367 6,738 

Not much  .001 1.344 1.136 1.590 3,409 

Not at all  < .001 1.486 1.193 1.851 1,348 

Remark. The results are controlled for Q03_B, Q03_D, Q19, Q22, Q23, Q24, Q25, Q26, 

Q28_C, Q30_D, country, gender, age, kilometrage, and level of education 

 

Regarding the attitude towards alcohol ignition interlock, a somewhat surprising 

result was found. The groups in favour of the alcohol ignition interlock systems had a 

significantly higher risk of being a drinking driver – compared to those who are “not at 

all” in favour of such a system (table 10). Possibly this item has not been answered 

truthfully or maybe only the people who drink and drive find any use in such a system. 
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Table 3.10: Logistic regression predicting self-reported drink-driving over the 
limit from the opinion towards an alcohol-meter that prevents driving over the 
limit (Q30_D) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Very  .002 1.346 1.120 1.616 6,534 

Fairly  < .001 1.471 1.234 1.754 5,200 

Not much  .002 1.323 1.104 1.586 3,840 

Not at all (reference 
group) 

 1.000   4,561 

Remark. The results are controlled for Q03_B, Q03_D, Q19, Q22, Q23, Q24, Q25, Q26, Q28_C, 
Q32_B, country, gender, age, kilometrage, and level of education 

 

Demography 

For most traffic safety problems women have a lower risk than men do. This is true 

also for drink-driving when controlling for all the other mentioned factors. We find that 

the (self-reported) risk of drink-driving over the limit is about 40 % higher for men than 

for women (odds ratio=1.401, p=.000). 

Age is a well-known risk factor for many traffic safety problems, too. Younger 

drivers usually have a higher risk. The present analyses confirm this only partially for 

drink-driving over the limit. As can bee seen in table 11 the reference group of the 

drivers' age 70 and older has the lowest risk of driving over the limit. The highest risk 

can be found in the group of drivers age 30 to 34. Their risk of driving over the limit is 

157 % higher than the risk of the reference group. 

Table 3.11: Logistic regression predicting self-reported drink-driving over the 
limit from the age of the driver 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

<=24  .001 2.043 1.338 3.120 2,395 

25—29  < .001 2.204 1.443 3.364 2,362 

30—34  < .001 2.570 1.680 3.932 2,111 

35-39 < .001 2.144 1.404 3.274 2,261 

40-44 .001 2.034 1.330 3.110 2,193 

45-49 .002 1.946 1.269 2.982 1,997 

50-54 .001 2.045 1.332 3.141 1,870 

55-59 .068 1.501 .970 2.323 1,778 

60-69 .059 1.506 .984 2.305 2,283 

>=70 (reference 
group) 

 1.000   885 

Remark. The results are controlled for Q03_B, Q03_D, Q19, Q22, Q23, Q24, Q25, Q26, 

Q28_C, Q30_D, Q32_B, country, gender, kilometrage, and level of education 
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Socio-economic status is often an important risk factor for unhealthy behaviour. We 

used the level of education because it was filled out almost completely (as opposed to 

income for example; only Denmark did not have valid data for the level of education 

and is thus excluded from the present analysis). In comparison to the drivers with a 

primary education the drivers with secondary or further education have risk of 

belonging to the “drink-driving over the limit-group” that is decreased by 23 % 

respectively 16 % (table 12). 

Table 3.12: Logistic regression predicting self-reported drink-driving over the 
limit from the highest level of education (Q44) 

 Significance Odds 
ratio 

95 % C.I. for the 
odds ratio 

Number of 
cases 

   Lower Upper  

Primary education 

(reference group) 

 1.000   4,562 

Secondary 
education 

.001 .770 .656 .903 9,712 

Further education  .042 .838 .706 .994 5,773 

No education .380 1.391 .666 2.907 88 

Remark. The results are controlled for Q03_B, Q03_D, Q19, Q22, Q23, Q24, Q25, Q26, Q28_C, 

Q30_D, Q32_B, country, gender, age, and kilometrage 

 

One important predictor variable is the country where the surveyed persons live. 

There are huge differences in the (self-reported) probability of driving over the limit. In 

table 13, the countries are presented in a decreasing probability of driving over the 

alcohol limit when controlling for all the other factors discussed. 
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Table 3.13: Logistic regression predicting self-reported drink-driving over the 
limit from the country of the survey (added are the allowed BAC level and the 
percentage of self-reported drinking drivers over the limit) 

 Signific
ance 

Odds ratio 95 % C.I. for 
the odds ratio 

Number 
of cases 

BAC 
limit 
in 
2002 
(g/l) 

Percent 
of self-
reported 
drinking 
drivers 
over the 
limit 

    Lower Upper    

Cyprus < .001 4.130 2.942 5.797 514 0.9 36.5 

Greece < .001 2.034 1.425 2.905 801 0.5 20.3 

Belgium .008 1.674 1.144 2.451 851 0.5 12.4 

Croatia .002 1.623 1.197 2.200 1,033 0.5 15.7 

Switzerland 
(reference group) 

 1.000   829 0.8 16.4 

France .555 .906 .653 1.257 911 0.5 11.1 

Italy .296 .843 .613 1.161 876 0.8 14.3 

Spain .185 .824 .620 1.097 726 0.5 15.6 

Slovakia .018 .654 .460 .931 1,085 0.0 10.2 

Austria .002 .599 .433 .830  0.5 10.4 

Estonia < .001 .472 .333 .668 995 0.2 8.6 

Portugal < .001 .421 .300 .592 894 0.5 9.3 

Germany < .001 .368 .250 .542 933 0.5 6.6 

Hungary < .001 .348 .205 .592 843 0.0 2.9 

Netherlands < .001 .335 .228 .491 1,015 0.5 5.0 

Czech Rep. < .001 .321 .206 .500  0.0 6.2 

Ireland < .001 .310 .207 .466 910 0.8 4.1 

Slovenia < .001 .305 .210 .443 802 0.5 5.5 

Poland < .001 .177 .102 .306 1,413 0.2 1.8 

United Kingdom < .001 .112 .064 .199 1,053 0.8 1.5 

Finland < .001 .087 .043 .177 909 0.5 0.9 

Sweden < .001 .063 .025 .160 931 0.2 0.8 

Remark. The results are controlled for Q03_B, Q03_D, Q19, Q22, Q23, Q24, Q25, Q26, 

Q28_C, Q30_D, Q32_B, gender, age, kilometrage, and level of education 

 

We find that in relation to the reference country Switzerland there are countries with 

a higher risk of drivers admitting driving over the limit, countries with an approximately 

equal risk and countries with a lower risk. Countries with a higher risk of drivers 

reporting being over the alcohol limit are Cyprus, Greece, Belgium and Croatia. 

Countries with a significantly lower risk of drink-driving are countries that are usually 

doing well in road safety issues like Sweden, Finland and the United Kingdom. The 

former Eastern European countries also have a low risk. There is an association of the 
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BAC limits with the odds ratios of about r=. 41. The lower the BAC limit in a country is 

the lower is also the risk of drinking and driving over the limit. 

One remark about Denmark: if the variable “Level of Education” for which there 

was no valid information from Denmark, had not been included in the analysis, 

Denmark would have been in the group of the best countries (lowest risk). 

Conclusions 

By predicting self-reported drinking and driving over the legal limit the logistic 

regression was able to deliver a model that explained more than 40 % of the variance 

(Nagelkerke R-square=.414). 91.5 % of all subjects could be predicted adequately as 

drinking drivers or non-drinking drivers. However, the prognosis was much better for 

the non-drinking drivers where 99 % of the subjects could be categorized appropriately. 

Of the drinking drivers only 24 % were classified correctly. This may probably be 

attributed to the fact that the decision to drink and drive is very much dependent from 

situational factors which are not included in this survey. Still we found important 

factors that may be used to positively influence the drinking driver. 

We found strong differences between the two groups regarding socio-demographic 

variables, attitudes towards the alcohol, alcohol consumption as well as experience with 

police enforcement related to alcohol. The measures to deal with the problem of 

drinking and driving are opposed to by the drinking drivers much more than by the 

comparison group. The result regarding the ignition interlock is somewhat promising – 

the drinking drivers are more in favour than the non-drinking drivers are. Maybe there 

is some insight that help is needed to prevent driving when under the influence of 

alcohol. 

Driving without wearing the seat belt 

Seat-belt wearing is an old but important topic. In all countries participating in the 

SARTRE survey seat belt wearing is mandatory on front and back seats . Still the 

wearing rates are not satisfactory everywhere (for details see the Contextual Data – 

chapter 13 in the volume on principal analyses). In addition, even when the seat belt use 

is high a large proportion of motor vehicles passengers that are dying in a crash have 

not been wearing the seat belt. Therefore the increase of the seat belt wearing rates is an 

important step for increasing road safety and decreasing the motor vehicle fatalities in 

Europe. 

In table 14 the variables related to seat belt and seat belt use are listed. 
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Table 3.14: Seat-belt related items used in the logistic regression (including 
N of cases and valid percent) 

Q14 Does the car that you drive 
most often have seat belts 
fitted? 

In the 
front 

 

3,467 

14.5 

Front 
and 
rear 

20,262 

84.4 

No 
 
 

264 

1.1 

   

Q15_A When driving this car, 
how often do you wear the seat 
belt when making a journey on 
motorways? 

Never 

701 

3.0 

Rarely 

444 

1.9 

Sometimes 

547 

2.4 

Often 

906 

3.9 

Very often 

1,064 

4.6 

Always 

19,559 

84.2 

Q15_B … on main roads 
between towns 

Never 

666 

2.8 

Rarely 

640 

2.7 

Sometimes 

898 

3.8 

Often 

1,144 

4.8 

Very often 

1,517 

6.4 

Always 

18,819 

79.5 

Q15_C … on country roads Never 

980 

4.1 

Rarely 

934 

3.9 

Sometimes 

1,283 

5.4 

Often 

1,253 

5.3 

Very often 

1,651 

7.0 

Always 

17,586 

74.2 

Q15_D … in built-up areas Never 

1,681 

7.1 

Rarely 

1,527 

6.4 

Sometimes 

1,700 

7.2 

Often 

1,502 

6.3 

Very often 

1,600 

6.8 

Always 

15,685 

66.2 

Q16 When you carry a child in 
your car, how often do you 
make them wear seat belt or 
use appropriate restraint? 

Always 
 
 

13,612 

57.4 

Usually 
 
 

1,604 

6.8 

Sometimes 
 
 

1,118 

4.7 

Never 
 
 

689 

2.9 

Never 
carry 

children 

6,707 

28.3 

 

Q17_A If you drive carefully 
seat belts aren’t really 
necessary 

Very 
 

1,859 

7.8 

Fairly 
 

2,718 

11.4 

Not much 
 

4,567 

19.1 

Not at 
all 

14,709 

61.7 

  

Q17_B In most accidents seat 
belts reduce the risk of serious 
injury for drivers and 
passengers 

Very 
 

14,948 

62.7 

Fairly 
 

7,176 

30.1 

Not much 
 

1,267 

5.3 

Not at 
all 

444 

1.9 

  

Q17_C When I am not wearing 
my belt I feel less comfortable; 
as though something was 
missing 

Very 
 

9,673 

41.0 

Fairly 
 

5,725 

24.3 

Not much 
 

4,521 

19.2 

Not at 
all 

3,672 

15.6 

  

Q17_D There is a risk of being 
trapped by the belt in case of 
emergency 

Very 
 

2,514 

10.9 

Fairly 
 

8,329 

36.0 

Not much 
 

9,195 

39.7 

Not at 
all 

3,121 

13.5 

  

Q18 In the last three years. 
Have you been fined, or 
punished in any other way, for 
not wearing seat belt? 

No 
 
 
 

22,286 

93.1 

Only 
fined 

 
 

1,543 

6.4 

Fined 
and/or 

other 
penalties 

109 

0.5 
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Predicted (dependent) variable 

As for the other road safety behaviours in this chapter we are using self-reported 

behaviour as the variable to be predicted. Question 15 asks about the frequency of 

safety belt use on four different types of roads. As known from several other studies or 

observations the seat belt use is different for different types of roads. In the present 

survey we find that on motorways more than 84 % of the drivers report using the seat 

belt always while in urban areas only 66 % do so. For the classification into two groups 

we used the criterion that somebody reported wearing the seat belt always on all four 

types of roads. 63.1 % of the surveyed drivers report doing this. 36.9 % reported that 

there are roads and situations when they do not always use it. They are classified as 

non-users. 

Predictor (independent) variables 

In addition to the variables used to categorize the subjects the survey contains seven 

questions related to the topic of seat belt use. They are used as predictors. Five more 

variables on demographic information and driving exposure (kilometrage) were added 

into the multivariate logistic regression. Ten variables were significant predictors and 

will be presented. 

First the results concerning the attitudes towards safety belts are presented. 

Attitudes 

Subjects who agree “very”, “fairly” or “not much” with the statement that the seat 

belts are not really necessary when driving carefully have a much higher risk of 

belonging to the group of non-users of safety belts. The risk is between two to almost 

three times as high as for those who do “not at all” agree with this statement. We see 

from table 15 that 8,500 subjects of the 22,300 in the analysis support this statement at 

least a little bit. Their risk of not wearing the seat belt always is at least twice as high as 

for the reference group. 

Table 3.15: Logistic regression predicting seat belt use (always on all roads) 
from agreement with the statement that seat belts are not really necessary if 
one drives carefully (Q17_A) 

 Significance Odds 
ratio 

95 % C.I. for the odds ratio Number of 
cases 

   Lower Upper  

Very < .001 1.969 1.728 2.244 1,740 

Fairly < .001 2.771 2.475 3.103 2,498 

Not much < .001 2.065 1.885 2.262 4,290 

Not at all 
(reference group) 

 1.000   13,799 

Remark. The results are controlled for Q14, Q16, Q17_C, Q17_D, Q18, country, gender, age, and 

kilometrage 

 

The statement of feeling uncomfortable when not wearing the seat belt is a very strong 

predictor. Persons who do not agree “very” much with this statement have a risk of 

being a non-user that is between 3.5 and 8.6 times as high as for the group agreeing 

“very” much with this statement. What is especially astonishing about this result is that 
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there are an enormously large number of persons at risk – more than 60 % of the 

surveyed subjects do not feel “very” uncomfortable (table 16). 

Table 3.16: Logistic regression predicting seat belt use (always on all roads) 
from agreement with the statement that one feels less comfortable when not 
wearing a seat belt; as if something was missing (Q17_C) 

 Significance Odds 
ratio 

95 %C.I. for the odds ratio Number of 
cases 

   Lower Upper 
 

Very (reference 
group) 

 1.000   9,291 

Fairly < .001 3.508 3.190 3.859 5,383 

Not much < .001 7.685 6.934 8.518 4,222 

Not at all < .001 8.642 7.751 9.636 3,431 

Remark. The results are controlled for Q14, Q16, Q17_A, Q17_D, Q18, country, gender, age, and 

kilometrage 

 

Being trapped by the seat belt can occur very rarely in reality (Q17_D). Still, the 

agreement with this statement goes along with a 28 – 51 % increased risk of being a 

non-user of the seat belt (p < .001). Even here we find an enormous number of subjects 

that agree with this statement – 47 % of the European drivers! 

Behaviour 

From other studies it is known that the use of the safety belt decreases with an 

increasing kilometrage of the drivers. This result could be replicated in the SARTRE 

survey. Drivers with a kilometrage of 10,000 per year or more have an increased risk of 

belonging to the group that does not always wear the seat belt. The risk is about 19 % 

higher than for drivers with a kilometrage of less than 10,000 kilometres (table 17). 

Considering the fact that about 58 % of all drivers in the survey have a yearly 

kilometrage higher than that, this has to be considered a serious problem. 

Table 3.17: Logistic regression predicting seat belt use (always on all roads) 
from the yearly kilometrage of the driver 

 Significance Odds 
ratio 

95 % C.I. for the odds ratio Number of 
cases 

   Lower Upper  

<10,000 km 
(reference group) 

 1.000   9,363 

! 10,000 < .001 1.192 1.104 1.286 12,964 

Remark. The results are controlled for Q14, Q16, Q17_A, Q17_C, Q17_D, Q18, country, gender, 

and age 

 

The frequent use of child safety restraints (answer category “always”) is a 

significant predictor for the wearing seat belts of the drivers themselves (Q16). If a 

driver does not “always” apply child safety restraints when carrying children his or her 

risk of not using the seat belt himself is 1.5 to 2.9 times higher than for the reference 

group (p < .001). But fortunately – for the children as well for the drivers - only a 
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relatively small percentage of the drivers does not “always” use child safety restraints 

(about 14 %). The risk of persons who never carry children is about as low as the risk of 

the reference group. 

Enforcement 

Regarding the police enforcement on safety belts there is only one question in the 

survey (Q18). Not surprisingly those subjects reporting no permanent use of the seat 

belt have a 3.3 times higher risk of having received a fine in the last three years (p < 

.001). About 7 % of the drivers have been punished for not wearing the seat belt in the 

last three years. 

Since about 35 % of the drivers who participated in the survey do not wear the seat-

belt “always” we can roughly estimate that the non-users are sanctioned every 15 years. 

More intense police enforcement should be possible and helpful in improving seat belt 

use. 

Intervention 

Unfortunately there were no questions on interventions to improve seat-belt 

wearing. in the SARTRE questionnaire. The only item that could be regarded as an 

intervention is the availability of safety belts in the car (Q14). The lack of seat belts 

(mostly in the rear) is a risk factor for not using seat belts as a driver. The risk of being 

a non-user is 30 % higher than in cars that are equipped on all seats (p < .001). This 

problem is surprisingly large – 15 % of the surveyed European drivers report their car 

not being fully equipped with seat-belts. The problem seems to be especially large in 

the former socialist countries as well as in Greece, Cyprus and Spain (between 38 % 

and 23 %): But the problem will most probably decrease in the future since most new 

cars are equipped with safety belt on all seats. 

Demography 

Gender differences can also be found for seat belt wearing – the risk of men is about 

28 % higher than the risk of women (p < .001) – even when controlling for all the other 

risk factors analysed. 

Age is a significant risk factor for not wearing seat belts, too. The highest risk of 

being a non-user of set belts can be found in the drivers 24 years and younger (twice as 

high as in the reference group of drivers age 70 and older). This risk decreases with age 

but all age groups younger than the oldest group have a significantly increased risk 

(table 18). 
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Table 3.18: Logistic regression predicting seat belt use (always on all roads) 
from the age of the driver 

 Significance Odds 
ratio 

95 % C.I. for the odds ratio Number of 
cases 

   Lower Upper  

<=24  < .001 1.978 1.595 2.454 2,591 

25—29  < .001 1.924 1.549 2.390 2,559 

30—34  < .001 1.860 1.492 2.318 2,334 

35-39 < .001 1.692 1.358 2.108 2,542 

40-44 < .001 1.811 1.454 2.256 2,434 

45-49 < .001 1.608 1.288 2.007 2,227 

50-54 < .001 1.592 1.275 1.988 2,074 

55-59 .001 1.456 1.164 1.823 1,970 

60-69 .017 1.306 1.049 1.625 2,545 

>=70 
(reference 
group) 

 1.000   1,051 

Remark. The results are controlled for Q14, Q16, Q17_A, Q17_C, Q17_D, Q18, country, gender, 

and kilometrage 
 

When looking at the countries we find enormous differences in the risk of belonging 

to the group of non-users of the seat belt. The problem is most severe in Italy with a risk 

that is almost five times as high as in the reference country Switzerland (table 19). The 

risk is also very high in Estonia and Greece followed by Croatia and Spain. Countries 

that have a particularly small risk are Portugal, Slovenia, United Kingdom and France. 
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Table 3.19: Logistic regression predicting seat belt use (always on all roads) 
from the country of the survey 

 Significance Odds 
ratio 

95 % C.I. for the 
odds ratio 

Number 
of 

cases 

Percentage 
not always 
using seat 
belt on all 
types of 
roads 

   Lower Upper   

Italy < .001 4.839 3.820 6.130 978 67.7 

Estonia < .001 4.379 3.449 5.560 975 67.6 

Greece < .001 2.940 2.317 3.729 925 65.3 

Croatia < .001 2.133 1.688 2.694 1,029 65.5 

Spain < .001 1.959 1.586 2.421 1,538 57.9 

Slovakia .001 1.504 1.187 1.904 993 61.5 

Czech .002 1.463 1.152 1.857 859 54.7 

Austria .002 1.463 1.153 1.857 954 29.0 

Hungary .003 1.415 1.121 1.786 933 50.1 

Switzerland 
(reference group) 

 1.000   862 30.8 

Belgium .659 0.984 0.746 1.204 854 37.6 

Denmark .270 0.864 0.670 1.119 977 19.2 

Poland .066 0.803 0.635 1.015 995 34.6 

Finland .029 0.752 0.581 0.972 979 17.5 

Ireland .016 0.728 0.562 0.943 963 16.9 

Sweden .002 0.662 0.511 0.857 929 17.5 

Netherlands < .001 0.645 0.504 0.825 995 23.9 

Cyprus < .001 0.610 0.466 0.799 654 35.1 

Germany < .001 0.576 0.442 0.750 923 17.2 

France < .001 0.399 0.306 0.519 943 17.5 

United-Kingdom < .001 0.384 0.292 0.506 1,051 10.3 

Slovenia < .001 0.388 0.304 0.495 1,051 23.3 

Portugal < .001 0.267 0.208 0.344 967 20.4 

Remark. The results are controlled for Q14, Q16, Q17_A, Q17_C, Q17_D, Q18, gender, age, and 
kilometrage 

Conclusions 

With the model presented here almost 50 % of the variance could be explained 

(Nagelkerke R-square=.47). The prognostic value is also good – almost 80 % of the 

divers can be classified correctly as being a permanent (self-reported) seat-belt user or 

not. The prognosis is somewhat better for the seat-belt-users (86 % predicted correctly) 

than for those who do not always use the seat-belt (68 % predicted correctly). 

The non-users of seat-belts have different attitudes towards the belt. They do not 

feel uncomfortable when not wearing it, they believe they do not need it when driving 
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carefully and they believe the old myth of being trapped by the belt. A kilometrage of 

more than 10’000 kilometres per year is a significant risk factor as not using a child 

safety belt for children. Driving a car that does not have seat belts on all seats is a risk 

factor – especially in Eastern and Southern European countries. Having received a fine 

for not wearing the seat belt in the last three years is also associated with not being a 

permanent seat belt user. Age and gender are known risk factors. However, the 

remaining enormous differences between the countries should be investigated in more 

detail. 

A little bit unfortunate is the fact that the drivers were not asked about measures 

against driving without a seat belt like reminder systems or seat belt ignition interlock. 

This field should be covered by the next SARTRE survey because the seat belt is still 

one of the most important road safety measures. 

Driving over the speed limit 

Speed is a factor that threatens road safety for the motor vehicle occupants as well as 

for other traffic participants. It increases the probability of having an accident and it 

also – and much more – increases the severity of the accident because the energy of the 

crash develops by the square of the speed. Therefore it is essential to decrease the 

driving speeds to achieve improvements in road traffic safety. One problem is that many 

drivers do not adhere to the speed limits. This topic is dealt with in the following 

section. 

Predicted (dependent variable) 

In the SARTRE questionnaire there are 24 items dealing with speed. They are 

presented in the following table 20. 
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Table 3.20: Items related to speed used in the logistic regression (including 
N of cases and valid percent) 

Q03_A Penalties for 
speeding offences 
should be much 
more severe 

Strongly 
agree 

6,535 

27.4 

Agree 
 

7,903 

33.1 

Neither 
 

4,212 

17.6 

Disagree 
 

4,036 

16.9 

Strongly 
disagree 

1,203 

5.0 

 

Q03_C Car 
manufacturers 
should not be 
allowed to stress the 
speed of cars 

Strongly 
agree 

4,263 

17.9 

Agree 
 

6,079 

25.6 

Neither 
 

7,098 

29.9 

Disagree 
 

4,426 

18.6 

Strongly 
disagree 

1,901 

8.0 

 

Q04_D How often do 
you think each of the 
following factors are 
the cause of road 
accidents: Driving to 
fast 

Never 
 

162 

0.7 

Rarely 
 

630 

2.6 

Sometimes 
 

3,116 

13.0 

Often 
 

7,536 

31.5 

Very 
often 

10,014 

41.8 

Always 
 

2,478 

10.4 

Q07 How often do 
you think others 
break the speed 
limit? 

Never 
 

174 

0.7 

Rarely 
 

540 

2.3 

Sometimes 
 

3,068 

12.8 

Often 
 

9,670 

40.5 

Very 
often 

9,136 

38.2 

Always 
 

1,317 

5.5 

Q08 Compared with 
other drivers, do you 
generally drive … 
than average 
speed? 

Much 
faster 

391 

1.6 

A little 
faster 

4,282 

17.9 

About the 
same 

12,539 

52.4 

A little 
slower 

5,582 

23.3 

Much 
slower 

1,118 

4.7 

 

Q09_A In general, 
how often do you 
drive faster than the 
speed limit on the 
following types of 
roads: motorways 

Never 
 

5,781 

24.7 

Rarely 
 

5,291 

22.6 

Sometimes 
 

6,421 

27.4 

Often 
 

3,272 

14.0 

Very 
often 

1,448 

6.2 

Always 
 

1,220 

5.2 

Q09_B Main roads 
between towns 

Never 
 

5,158 

21.5 

Rarely 
 

7,063 

29.5 

Sometimes 
 

7,290 

30.5 

Often 
 

2,906 

12.1 

Very 
often 

986 

4.1 

Always 
 

537 

2.2 

Q09_C Country 
roads 

Never 
 

6,493 

27.1 

Rarely 
 

7,905 

33.0 

Sometimes 
 

6,322 

26.4 

Often 
 

2,191 

9.2 

Very 
often 

625 

2.6 

Always 
 

400 

1.7 

Q09_D Built-up 
areas 

Never 
 

9,899 

41.3 

Rarely 
 

8,073 

33.7 

Sometimes 
 

4,162 

17.4 

Often 
 

1,199 

5.0 

Very 
often 

346 

1.4 

Always 
 

272 

1.1 

Q10_A Compared to 
the present limits, 
what do you think 
the speed limit 
should be…on 

Lower 

1,139 

4.8 

Same 

12,311 

51.9 

Higher 

8,838 

37.2 

No limit 

1,448 

6.1 
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motorways 

Q10_B On main 
roads between 
towns 

Lower 

1,645 

6.9 

Same 

16,881 

70.7 

Higher 

5,20 

21.9 

No limit 

128 

0.5 

  

Q10_C On country 
roads 

Lower 

2,529 

10.6 

Same 

17,807 

74.7 

Higher 

3,400 

14.3 

No limit 

107 

0.5 

  

Q10_D In built-up 
areas 

Lower 

4,405 

18.4 

Same 

17,567 

73.5 

Higher 

1,878 

7.9 

No limit 

56 

0.2 

  

Q11 On a typical 
journey, how likely is 
it that your speed will 
be checked? 

Never 
 

2,682 

11.3 

Rarely 
 

9,543 

40.2 

Sometimes 
 

7,220 

30.4 

Often 
 

3,055 

12.9 

Very 
often 

867 

3.7 

Always 
 

371 

1.6 

Q12 In the last three 
years, have you 
been fined, or 
punished in any 
other way, for 
breaking the speed 
limit? 

No 
 
 
 

19,097 

79.8 

Only 
fined 
 
 

4,359 

18.2 

Fined 
and/or 
other 
penalties 

488 

2.0 

   

Q13_E How often do 
you … signal other 
drivers to warn them 
of a police speed 
trap ahead? 

Never 
 

9,334 

39.2 

Rarely 
 

4,317 

18.1 

Sometimes 
 

4,744 

19.9 

Often 
 

2,248 

9.4 

Very 
often 

1,145 

4.8 

Always 
 

2,040 

8.6 

Q28_B How much 
would you be in 
favour of each of the 
following: A 
requirement that 
manufacturers 
modify their vehicles 
to restrict their 
maximum speed 

Very 

5,356 

22.7 

Fairly 

7,178 

30.4 

Not much 

6,066 

25.7 

Not at all 

5,000 

21.2 

  

Q29_B How much 
do you agree with 
the following 
statement: I enjoy 
driving fast 

Very 

2,027 

8.5 

Fairly 

6,460 

27.0 

Not much 

9,464 

39.5 

Not at all 

5,989 

25.0 

  

Q30_C Would you 
find it useful to have 
a device on your car 
like…A system that 
prevented you 
exceeding the speed 
limit. 

Very 

6,106 

25.7 

Fairly 

7,221 

30.4 

Not much 

6,085 

25.6 

Not at all 

4,367 

18.4 

  

Q31_AHow much 
would you be in 
favour of the 

Very 

6,614 

Fairly 

7,744 

Not much 

5,551 

Not at all 

3,880 
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following: Speed 
limiting devices fitted 
to cars that 
prevented drivers 
exceeding the speed 
limit 

27.8 32.6 23.3 16.3 

Q31_C The use of a 
‘black box’ to record 
a driver’s behaviour 
that could be used 
as evidence by the 
police to prove 
speeding/dangerous 
driving  

Very 

6,517 

27.6 

Fairly 

7,882 

33.4 

Not much 

5,287 

22.4 

Not at all 

3,948 

16.7 

  

Q34_B How much 
would you be in 
favour of the 
following: 
Surveillance of 
speed excess by 
automated cameras 

Very 

6,871 

28.8 

Fairly 

8,882 

37.2 

Not much 

5,187 

21.7 

Not at all 

2,931 

12.3 

  

Q34_C Speed 
enforcement by 
public local 
authorities 

Very 

4,499 

19.1 

Fairly 

8,097 

34.4 

Not much 

6,003 

25.5 

Not at all 

4,943 

21.0 

  

Q34_D Speed 
enforcement by 
private organizations 

Very 

1,254 

5.3 

Fairly 

3,070 

13.1 

Not much 

6,992 

29.8 

Not at all 

12,131 

51.7 

  

 

The items Q09_A to Q09_D are asking about the self-reported frequency of 

breaking the speed limits on four different types of roads (motorways, main roads 

between towns, country roads and roads in built-up areas). The answer categories for 

the frequency of breaking the speed limit were “never” to “always”. From these 

variables one new variable was derived by calculating the mean of the frequencies of 

speeding. Subjects with a mean value of two or less (breaking the speed limit “rarely” 

or less frequently) were categorized as non-speeders; subjects with a higher value were 

classified as speeders. This classification was used for two reasons. First of all we 

believe that most driver speed in one situation or another. In addition this classification 

leads to two approximately equal groups. As in the sections before the group 

membership is being predicted by a multivariate logistic regression. 

Predictor (independent) variable 

The SARTRE questionnaire contains a large number of questions related to 

speeding – 20 items in addition to the four used as the categorization criterion. An 

additional six demographic and behavioural variables were included. Of these 16 

variables were found to be significant. 

The results are presented separately categorized into the topics of attitudes, 

behaviour, enforcement, interventions and demography. 
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Attitudes 

The question about enjoying driving fast reveals large differences between the 

speeders and non-speeders. Those who enjoy driving fast “very” much have an almost 

fourfold risk of being a speeder compared to those who do not enjoy it at all (table 21). 

If there is any enjoyment of driving fast (even “not much”) the risk of belonging to the 

speeder group is increased more than twice. 

Table 3.21: Logistic regression predicting speeding (more often than rarely) 
from the attitude towards the statement of enjoying driving fast (Q29_B) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Very  < .001 3.918 3.324 4.618 1,930 

Fairly  < .001 3.573 3.223 3.961 6,110 

Not much  < .001 2.137 1.961 2.330 8,994 

Not at all (reference 
group) 

 1.000   5,673 

Remark. The results are controlled for Q07, Q08, Q10_A, Q10_B,Q10_C, Q10_D, Q11, 

Q12, Q13_E, Q31_A, Q34_B, country, gender, age, and kilometrage 

 

Not surprisingly those who want higher speed limits on the different types of roads 

have a higher risk of belonging to the group of speeders (Q10_A to Q10_D). Depending 

on the type of road the risk is up to two times as high as in the reference group (those 

who want lower limits). 

As an example the results for motorways are presented (table 22). The results for the 

other types of roads are comparable and are therefore omitted. The drivers who want 

higher or no speed limits on motorways have an 80 % respectively 98 % increased risk 

of being a ”speeder”. The largest numbers of subjects are found in the category “same” 

speed limit. The answer category “no limit” is rarely mentioned – except for motorways 

where we find 1,300 subjects. A hypothesis was that most of them were from Germany 

because this is the only country in Europe with no general speed limit on motorways. 

However, this was not true – only 180 of these subjects were from Germany. Poland 

and Switzerland for example are countries where more than 10 % of the surveyed 

people wanted no speed limits on motorways. 
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Table 3.22: Logistic regression predicting speeding (more often than rarely) 
from the opinion about what the speed limit should be on motorways compared 
to the present limits (Q10_A) 

 Significance Odds 
ratio 

95 % C.I. for the 
odds ratio ! 

Number of 
cases 

   Lower ! Upper !  

Lower (reference 
group) 

 1.000   1,087 

Same  .583 1.049 .884 1.246 11,891 

Higher  < .001 1.803 1.506 2.158 8,386 

No limit  < .001 1.981 1.571 2.499 1,343 

Remark. The results are controlled for Q07, Q08, Q10_B,Q10_C, Q10_D, Q11, Q12, 

Q13_E, Q29_B, Q31_A, Q34_B, country, gender, age, and kilometrage 

 

Behaviour 

The question about the own driving speed compared to the speed of other drivers 

can be looked at as an indication if our classification into the two group of speeders and 

non-speeders was correct. As can be seen from table 23 this seems to be the case. Those 

considering themselves to drive much faster than other drivers have a more than ten 

times higher risk of belonging to the group of speeders. For those who say that they are 

driving a little faster the risk is still seven times as high and for those who say that they 

are driving at “about the same” speed the risk is still threefold. Even those subjects who 

are reporting that they are driving a little slower in comparison to other drivers still have 

an increased risk of belonging to the speeder group. 

Table 3.23: Logistic regression predicting speeding (more often than rarely) 
from comparing ones own driving speed to the speed of other drivers (Q08) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Much faster  < .001 10.346 6.219 17.214 370 

A little faster < .001 7.166 5.759 8.917 4,089 

About the same  < .001 2.917 2.403 3.541 11,874 

A little slower < .001 1.610 1.321 1.961 5,299 

Much slower 
(reference group) 

 1.000   1,075 

Remark. The results are controlled for Q07, Q10_A, Q10_B,Q10_C, Q10_D, Q11, Q12, 

Q13_E, Q29_B, Q31_A, Q34_B, country, gender, age, and kilometrage 

 

The observed frequency how often other drivers break the speed limit (being it 

correct or not) is a risk factor for self-reported speeding. The risk increases the more 

frequently other drivers are believed to break the limits. The categories “often” and very 

“often” are mentioned most frequently and go along with a risk of being a speeder that 

is 80 % and 107 % the risk of the reference group (table 24). 
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Table 3.24: Logistic regression predicting speeding (more often than rarely) 
from believing how frequently other drivers break the speed limit (Q07) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Never (reference 
group) 

 1.000   152 

Rarely  .612 .880 .537 1.442 497 

Sometimes  .118 1.435 .913 2.257 2,823 

Often  .009 1.810 1.157 2.830 9,218 

Very often  .001 2.070 1.324 3.237 8,779 

Always  .001 2.169 1.358 3.466 1,238 

Remark. The results are controlled for Q08, Q10_A, Q10_B,Q10_C, Q10_D, Q11, Q12, 

Q13_E, Q29_B, Q31_A, Q34_B, country, gender, age, and kilometrage 

 

This result may be interpreted in two ways. One explanation is that speeding is 

behaviour under social control – only when the other drivers are perceived as driving 

fast does oneself also do it. Another explanation could be that the speeders are trying to 

justify their behaviour by declaring that other drivers are speeding, too. 

Warning other drivers of speed traps is a behaviour that is more frequently shown by 

speeders than by non-speeders. Drivers who do this “very often” have a 2.3 times higher 

probability of belonging to the speeder group (table 25). This behaviour is logical from 

the point of view of the speeders – by warning others they may improve their own 

chances of being warned by other drivers, too. 

Table 3.25: Logistic regression predicting speeding (more often than rarely) 
from signalling other drivers to warn them of a police speed trap ahead (Q13_E) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio " 

Number of 
cases 

  " Lower Upper  

Never (reference 
group) 

    9,030 

Rarely  < .001 1.436 1.307 1.577 4,002 

Sometimes  < .001 1.621 1.476 1.779 4,492 

Often  < .001 1.852 1.626 2.110 2,171 

Very often  < .001 2.319 1.942 2.770 1,084 

Always  < .001 1.522 1.323 1.750 1,928 

Remark. The results are controlled for Q07, Q08, Q10_A, Q10_B, Q10_C, Q10_D, 

Q11, Q12, Q29_B, Q31_A, Q34_B, country, gender, age, and kilometrage 

 

The yearly kilometrage is also a risk factor – the more a driver uses the motor 

vehicle the higher is his probability of belonging to the group of speeders. Drivers with 

a kilometrage of more than 3,500 kilometres per year have an increased risk of 

belonging to the speeder group. Their risk is between 27 % and 71 % increased. 
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Table 3.26: Logistic regression predicting speeding (more often than rarely) 
from the yearly kilometrage of the driver 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Less than 1,500 km 
(reference group) 

 1.000   2,027 

1,500--<3,500  .111 1.128 .973 1.307 2,415 

3,500--<5,500  < .001 1.337 1.151 1.554 2,295 

5,500--<10,000  .002 1.265 1.092 1.465 2,677 

10,000--<15,000  < .001 1.512 1.319 1.732 4,163 

15,000--<20,000  < .001 1.650 1.421 1.915 2,787 

20,000--<35,000  < .001 1.707 1.479 1.970 4,071 

>=35,000  < .001 1.392 1.182 1.639 2,272 

Remark. The results are controlled for Q07, Q08, Q10_A, Q10_B,Q10_C, Q10_D, Q11, 

Q12, Q13_E, Q29_B, Q31_A, Q34_B, country, gender, and age 

 

Enforcement 

Those who believe that they are “never” or “always” checked have a low risk of 

belonging to the speeder group. Those who believe to be checked somewhere between 

“rarely” and “very often” on the other hand have a risk that is 34 to 56 % higher of 

belonging to the speeder group (table 27). By far the most drivers surveyed belong to 

this group. 

Table 3.27: Logistic regression predicting speeding (more often than rarely) 
from the believed likelihood of being checked for speed on a typical journey 
(Q11) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

  " Lower Upper  

Never  .740 1.050 .787 1.401 2,596 

Rarely  .007 1.458 1.108 1.919 9,104 

Sometimes  .002 1.557 1.182 2.050 6,909 

Often  .043 1.340 1.010 1.779 2,924 

Very often  .045 1.386 1.007 1.908 830 

Always (reference 
group) 

 1.000   344 

Remark. The results are controlled for Q07, Q08, Q10_A, Q10_B, Q10_C, Q10_D, 

Q12, Q13_E, Q29_B, Q31_A, Q34_B, country, gender, age, and kilometrage 

 

Having received a punishment for speeding is – as for driving under the influence of 

alcohol or not wearing the seat belt – a risk factor for a continuing delinquent behaviour 

in road traffic. The risk of belonging to the speeder group is more between 64 % and 

88 % higher if one has already been punished for speeding in the last three years (table 
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28). A little bit more than 20 % of the drivers have been punished for speeding in the 

last three years. 

Table 3.28: Logistic regression predicting speeding (more often than rarely) 
from having been punished for speeding in the last three years (Q12) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

No (reference 
group) 

 1.000   18,099 

Only fined  < .001 1.883 1.708 2.075 4,140 

Fined and/or other 
penalties 

< .001 1.641 1.247 2.160 468 

Remark. The results are controlled for Q07, Q08, Q10_A, Q10_B, Q10_C, Q10_D, 

Q11, Q13_E, Q29_B, Q31_A, Q34_B, country, gender, age, and kilometrage 

 

Interventions 

Speeders and non-speeders also have different opinions towards interventions to 

control speeding. Those who are not “very” much in favour of automated speed cameras 

have a risk of being a speeder that is 28 to 48 % increased. About 30 % of the drivers 

are “very” much in favour of the surveillance by speed cameras. 

Another measure to control for speeding is a speed limiting device. Not surprisingly 

we find that the stronger the opposition towards these devices the higher is the risk of 

being a speeder. The risk is 54 % higher for those who are “not at all” in favour of such 

a device (table 29). Twenty eight % of the drivers belong to the group that is very much 

in favour. 

Table 3.29: Logistic regression predicting speeding (more often than rarely) 
from the favourable opinion towards speed limiting devices to prevent drivers 
from speeding (Q31_A) 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio " 

Number of 
cases 

  " Lower " Upper "  

Very (reference 
group) 

 1.000   6,416 

Fairly  < .001 1.323 1.216 1.440 7,426 

Not much  < .001 1.463 1.326 1.614 5,211 

Not at all  < .001 1.544 1.373 1.735 3,654 

Remark. The results are controlled for Q07, Q08, Q10_A, Q10_B, Q10_C, Q10_D, Q11, Q12, 

Q13_E, Q29_B, Q34_B, country, gender, age, and kilometrage 
 

Demography 

As in the previous sections the role of demographic factors on speeding is also 

analysed. 

The risk of men being a speeder is about 22 % higher than the risk of women – even 

when controlling for all the other factors discussed here. 
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Younger age is also a risk factor for speeding – up to the age of 24 the risk is more 

than 3.5 times as high but all drivers up to the age of 69 have an increased risk (table 

30). There seems to be a dose-response relationship between age and speeding – the 

younger the driver the higher is the risk of speeding. 

Table 3.30: Logistic regression predicting speeding (more often than rarely) 
from the age of the driver 

 Significance Odds 
ratio 

95 % C.I. for the odds ratio Number of 
cases 

   Lower Upper  

<=24  < .001 3.513 2.871 4.298 2,615 

25—29  < .001 3.376 2.764 4.122 2,604 

30—34  < .001 3.053 2.499 3.731 2,355 

35-39 < .001 2.901 2.381 3.535 2,597 

40-44 < .001 2.571 2.111 3.131 2,470 

45-49 < .001 2.262 1.855 2.760 2,261 

50-54 < .001 2.078 1.702 2.537 2,129 

55-59 < .001 1.893 1.549 2.314 2,024 

60-69 < .001 1.428 1.175 1.735 2,576 

>=70 
(reference 
group) 

 1.000   1,076 

Remark. The results are controlled for Q07, Q08, Q10_A, Q10_B,Q10_C, Q10_D, Q11, 

Q12, Q13_E, Q29_B, Q31_A, Q34_B, country, gender, and kilometrage 

 

Finally we are presenting the results for the different countries when controlling for 

all the other factors discussed so far. The countries, which have the lowest risk for their 

drivers to be speeders, are the former socialist countries. Their risk is between 57 % 

(Czech Republic) and 17 % (Slovenia) lower than for the reference country 

Switzerland. Being a driver in Ireland also goes along with a low risk of belonging to 

the speeder group. High risks for speeding seem to exist in Finland and Denmark 

followed Spain by and France (between 33 and 121 % increased risk). 
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Table 3.31: Logistic regression predicting speeding (more often than rarely) 
from the country of the survey 

 Significance Odds 
ratio 

95 % C.I. for the odds 
ratio 

Number of 
cases 

   Lower Upper  

Finland  < .001 2.206 1.745 2.789 990 

Denmark  < .001 2.081 1.634 2.650 1,010 

Spain  < .001 1.699 1.372 2.103 1,563 

France  .019 1.325 1.046 1.678 960 

United-Kingdom  .070 1.235 .983 1.553 1,123 

Portugal  .138 1.193 .945 1.505 983 

Sweden  .339 1.124 .885 1.429 959 

Greece  .762 1.037 .818 1.315 964 

Germany  .845 1.024 .808 1.298 921 

Italy  .924 1.012 .799 1.281 977 

Netherlands  .975 1.004 .793 1.271 1,000 

Switzerland 
(reference group) 

 1.000   869 

Belgium  .660 .947 .744 1.206 867 

Cyprus  .577 .929 .718 1.203 678 

Slovenia  .121 .832 .659 1.050 1,054 

Austria  .078 .811 .643 1.023 961 

Estonia  .078 .803 .629 1.025 875 

Croatia  .013 .738 .581 .937 1,033 

Hungary  .001 .656 .509 .847 944 

Poland  < .001 .547 .433 .690 1,015 

Ireland  < .001 .532 .416 .681 992 

Slovakia  < .001 .447 .355 .562 1,106 

Czech  < .001 .427 .335 .546 863 

Remark. The results are controlled for Q07, Q08, Q10_A, Q10_B,Q10_C, Q10_D, Q11, 

Q12, Q13_E, Q29_B, Q31_A, Q34_B, gender, age, and kilometrage 

Conclusions 

With the predictors left in the logistic regression 44 % of the total variance could be 

explained (Nagelkerke R-square). Seventy six % of the subjects’ group memberships 

could be predicted appropriately. Eighty % of the speeder could be predicted while the 

non-speeders could only be predicted in 72 % of the cases. 

This is different from the results on drink-driving and on seat-belt wearing. There a 

higher proportion of the non-delinquents than self-reported delinquents could be 

predicted. Our explanation is that these behaviours are possibly situational dependent. 

Since for speeding the results are just the opposite we may speculate that speeding is a 

behaviour that is more permanent behaviour pattern. 
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Speeders and non-speeders are different in many respects. They have different 

attitudes, they behave differently and they are controlled differently by the police. 

Finally their opinions towards measures to control speeding are different. They are 

different in demographic characteristics, too. Being a driver in an Eastern European 

country on the other hand is a protective factor for not speeding. 

Concluding remarks 

In the previous sections three multivariate statistical models have been developed 

that may help to understand the road safety situation. The model is a European model – 

it was developed based on the surveyed drivers in 23 European countries. The models 

might be somewhat different if they were developed based on the individual countries. 

However, because of the large sample size some important determinants or associations 

with self-reported delinquent road user behaviour may have emerged that would 

possibly not have shown up in a smaller national sample. In addition, these models may 

help to focus on the important factors for safer road user behaviour from a European 

point of view. 

Driving under the influence of alcohol, speeding and the non-use of seat belts are 

central aspects of road safety. If these factors could be significantly reduced in Europe 

the number of fatal and severely injured road traffic participants could be reduced 

enormously. These factors will have to be influenced to reach the road safety goal of the 

white book of the European Union that wants to cut the road fatalities in half by the 

year 2010. 

The countries participating in the SARTRE survey seem to have different problems 

when controlling for the risk factors. Cyprus seems to have a drink-driving problem, 

Italian and Estonian drivers have a high risk of seat-belt non-use, while the highest risk 

for speeding seems to exist in two Northern countries. 

Self-reported behaviour that is negatively related to road safety is related with a 

large number of factors that may each be focused separately. Not surprisingly those 

drivers who commit violation are much more opposed to practically all interventions 

that reduce the possibility of these violations. When introducing such measures their 

acceptance should be checked in the population of the non-violators. 

Finally, it could be found that those drivers belonging to any of the three risk groups 

also have an increased probability of showing other risky behaviours. If one belongs to 

the speeder group the odds of being a non-wearer of seat belt is increased by 87 %. The 

association between speed and alcohol is even higher: odds ratio=2.561. In addition, the 

association seat-belt and alcohol is a little bit less than threefold. In the table 32 we list 

the percentages of subjects by their groupings. The result may be regarded only as a 

rough estimate because the sample is not representative for Europe. It is only 

representative within each country. 
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Table 32: Combination of behaviours related to road safety in the SARTRE 
survey sample  

Belt usage 
Drink-driving over the 

limit Speeding 
Percent of 

users 

always on all roads Never rarely or never 31 

always on all roads Never 
more frequently than 
rarely 29 

not always on all 
roads Never 

more frequently than 
rarely 20 

not always on all 
roads Never rarely or never 12 

not always on all 
roads 

more frequently than 
never 

more frequently than 
rarely 4 

always on all roads 
more frequently than 
never 

more frequently than 
rarely 3 

not always on all 
roads 

more frequently than 
never rarely or never 1 

always on all roads 
more frequently than 
never rarely or never 1 

 

We find that more than 31 % of the drivers report behaving correctly on all three 

road safety dimension. They are closely followed by those who admit speeding with 

seat belt use and no alcohol. Nineteen per cent of the drivers admit a combination of 

two violations – not wearing the seat belt always and speeding. Four % admit that they 

commit all three types of violations at least from time to time. 

Limitations 

There are limitations to the analyses. The data were statistically analysed with the 

self-reported behaviour as the variable to be predicted and the other variables as 

predictors. There are – as has been shown – many associations between the predictors 

and the criteria. However, this does not mean that there are causal relationships. Since 

we have cross-sectional data the chain of causation is not always clear. This can only be 

proven with other research designs. With the analyses that have been performed here 

only some possible explanations can be shown up – but they can not be proven. 

This problem can be discussed for the significant results of having been punished in 

the last three years for traffic violations. This is a risk factor for delinquent behaviour 

but it is certainly not causal. The same problem may also exist for the association 

between attitude and behaviour. The attitude may be causal for the behaviour but it is 

just as well possible that the attitude is a justification for the behaviour that is shown. 

Therefore the direction of causality has to be discussed for each significant item 

separately. 

Another problem of the analyses is the fact that we did not use the country weights. 

The models are models that include each country with an approximately equal 

importance (with the exception of Spain with a sample of 1,700 subjects). This choice 

was made intentionally so that the models would be equally applicable to the 

participating countries. If the data had been weighted according to the country size the 
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large countries like France, United Kingdom, Germany etc. would have had a much 

higher impact on the results than the smaller countries like the Eastern European 

countries for example. 
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Chapter 4 

Why do drivers exceed speed limits? 

George Yannis (NTUA, Greece) 

Georgia Louca (NTUA, Greece) 

George Kanellaidis (HIT, Greece) 

Gian Marco Sardi (SIPSiVi, Italy) 

Introduction 

Speeding is evaluated to be one of the principal determinants of traffic accidents 
(Taylor et al, 2000; Rumar, 1999). The establishment of safe speed limits has 
contributed to the reduction of fatal accidents and accidents with serious trauma, 
nonetheless speeding remains on the top of the accidents’ causality list (MASTER, 
1997).  It is also reported that compliance with speed limits is positively related to 
improvement of traffic safety (MASTER, 1998). In addition, the understanding of the 
behaviour to exceed speed limits may be also useful for the development of the 
necessary regulations to reduce inappropriate speed choice (Quimby et al, 1999a, 
1999b). 

To this end, the present study attempts to) show relationships between attitude 
towards exceeding speed limits and other contributory variables. A similar investigation 
was conducted by SARTRE 2 research project (SARTRE 2, 1998). 

This research investigated the hypothesis that the relationships between exceeding 
speed limits and other variables are similar in all countries participating in the SARTRE 
3 survey. 

It is important to note that the present study differs from the other SARTRE Projects 
because different types of roads were analysed separately. Discrete analyses were 
conducted for motorways, main roads, country roads and built up areas. 
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Methodology and selection of variables 

The methodology 

The method of log linear analysis was used to describe the relationship between the 
dependent variables (exceeding the speed limit on a certain type of road) and a set of 
independent variables (logit models) (Washington et al., 2003). Log linear analysis uses 
a generalised linear model, which estimates the cell counts of a Table, using different 
combinations of the margins. In a two-way Table the margins are the row and the 
column totals. In higher dimensional Tables, the margins are the sub-Tables of lower 
dimension. The advantages of this method have been described by Christ Brandstätter 
(1994) in the analyses of SARTRE 1 and SARTRE 2 data set (SARTRE 1, 1994; 
SARTRE 2, 1998). 

The rationale of the analysis can be briefly described as follows: look for the 
simplest model, which will recalculate the distribution of the dependent variable. The 
more complex the chosen model is, the better the recalculated distribution of the 
dependent variable will fit to the original data set. The Goodness of Fit (GoF) statistics 
stands for the quality of the model. The strategy of this methodology is to obtain a 
balance between model complexity and sufficient goodness of fit statistics. 

Log linear analysis, however, needs specific qualities of the variables and can only 
be reasonably applied to sets of variables not exceeding seven to ten (Washington et al., 
2003). Therefore this method requires a few steps of preparation at the beginning. 

Selection of variables 

A set of theory based variables, which attempt to explain behaviour of exceeding 
speed limits was firstly developed.  The set in question included variables concerning 
the sociodemographic characteristics of the driver as well as his/her driving experience, 
his/her beliefs about other driver behaviour, his/her attitudes to regulations and 
sanctions (were included into the set of variable considered). 

Log linear modelling needs categorical data and modelling is usually more 
successful if the number of categories is limited. Therefore, distribution characteristics 
were an important criterion for selecting variables. Variables were recoded to obtain the 
desired qualities for analysis. 

In order to reduce the number of variables, classical statistical methods of data 
analysis were initially used to understand distribution patterns and to select the most 
important ones. Subsequently, correlation analyses and analyses of variance determined 
the final selection of a set of variables. 

The following set of variables with a reported significant impact on the behaviour of 
drivers exceeding speed limits, were included: 

dage_cl – age-groups. Age of drivers is classified into three groups: drivers under 
39 years-old (class value 1), drivers of age between 40 and 54 years-old (class value 2) 
and drivers over 55 years old (class value 3). 

dkilom_c(1 2) – annual kilometrage. It is a continuous variable and consequently a 
classification into two groups was chosen. Value 1 refers to those driving less than 
15.000 km annually and value 2 refers to those driving 15.000 km or more annually. 
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gender(1 2). Value 1 refers to men and value 2 refers to women. 

dq50 (1 2) – engine capacity. Value 1 refers to those driving cars of low engine 
capacity (below 1300 cc) and value 2 refers to those driving cars of high engine 
capacity (over 1300 cc). 

dq13_e (1 2) – Warning police controls. This variable concerns answers to the 
question “How often do you signal other drivers to warn them of a police speed trap 
ahead?”. The answers were classified into two groups, where “never”, “rarely” and 
“sometimes” were recoded as value 1 and “often”, “very often” and “always” were 
recoded as value 2. 

dq12 (1 2) – penalty for speeding. In the last 3 years, if a driver stated not been 
fined and/or not been experienced a sanction for breaking the speed limit, the respective 
answer was recoded as 1. Otherwise (the driver was fined), the answer was recoded as 
2. 

dq07 (1 2) – others brake speed limits. At the question “How often do you think 
other drivers break the speed limits?”, value 1 refers to answers “never”, “rarely” and 
“sometimes” and value 2 refers to answers “often”, “very often” and “always”. 

dq29_b (1,2) – enjoyment of driving fast. If the driver agreed to the statement that 
he/she enjoys driving fast very or fairly, his/her answer was recoded as 1, otherwise 
his/her answer was recoded as 2. 

dq10 (1 2) – wished speed limit in…. Value 1 refers to drivers who whished for 
higher or no speed limits and value 2 refers to drivers not whishing higher or no speed 
limits, for each specific category of road network. 

dq11 (1 2) – expectation of speed enforcement. If a driver believed that on a 
typical journey it is never, rarely or sometimes likely to be checked for speeding, his/her 
answer was recoded as 1, otherwise, his/her answer was recoded as 2. 

Additionally, variables considered but not finally retained in the models were: 

dq02_b (1 2) – more enforcement on the traffic. When drivers stated being 
strongly in favour or in favour of having more enforcement of traffic laws, their 
answers were recoded as 1. Otherwise, their answers were recoded as 2. 

dq08 (1 2) – speed choice compared to others. The drivers’ self reported 
behaviour is described in this variable. According to previous studies (Corbett, 2001), 
this appears to be a useful parameter, even though it was not included in the models 
finally adopted. If they believed that they drive faster than average speed, their answer 
was recoded as 1, otherwise, it was recoded as 2. 

The process of modelling 

Attempts were made to explain exceeding speed limit for all types of roads by using 
variables from the set of independent variables described above. However those 
attempts were unsuccessful for any type of road. Consequently, the set of variables was 
reduced step by step for every type of road independently. In this way suitable models 
were developed for each type of road. 

It is noted that the development of a model for all types of roads was outside the 
scope of this investigation as the objective of this work is the identification of specific 
variables influencing driver attitude and behaviour in each type of road. Such a model 
for all types of roads would propose a global picture of drivers' behaviour loosing thus 
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the specificity and individual characteristics of drivers' behaviour in the various road 
types (urban, rural, etc.). 

Model development and application 

The four models developed are presented in the following sections. The presentation 
progresses from roads with higher speed limits (motorways and main roads) to roads 
with lower speed limits (country and urban roads). Numbers connecting the various 
boxes of the diagrams stand for the z-values of each parameter of the log linear 
equation. All variables were recoded and contain two values (1,2), except from the age 
groups, which contain three values (1,2,3). Age groups were categorized into three 
groups, so in the models where this variable appears, there are two z-values standing for 
the respective parameters. 

Motorways 

For those roads with the highest speed limits a general model for exceeding the 
speed limit was developed, which includes the following set of variables. 

Variables in the model 

• annual kilometrage 

• gender 

• engine capacity 

• others break speed limits 

• enjoyment of driving fast 

The literature reports 10 variables that have been identified to be of potential 
relevance for exceeding speed limits (Quimby et al., 1999b). The present five-variable 
model excluded five variables. It is of importance to note that the respective model from 
SARTRE 2 data set, included all of the above variables except enjoyment for driving 
fast; and the model from SARTRE 1 data set was more complex because it included all 
the above five variables plus three additional variables. 

Figure 1 shows the five main effects on exceeding speed limits on motorways and 
the five interactions between independent variables, which are also relevant for 
exceeding speed limits on motorways. 
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Figure 4.1: Exceeding speed limits on motorways – variables and their 
impact on exceeding the limit 
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The model achieves a considerable fit at the 94% confidence level, which indicates 

that this model describes the large majority of the sample. 

Direct relations between independent variables and exceeding speed limits 
on motorways. 

The results indicate the following: 

• Drivers, who declare that they enjoy driving fast, exceed speed limits on 
motorways. 

• Drivers with an annual kilometrage of more than 15.000 km exceed speed 
limits on motorways more frequently. 

• The vehicle’s engine capacity is related to exceeding speed limits on 
motorways. 

• Drivers whose vehicle’s engine capacity is more than 1300 cc exceed speed 
limits on motorways more frequently. 

• Male drivers exceed speed limits more often on motorways than female 
drivers. 

• Drivers, who think that other drivers exceed speed limits, exceed speed 
limits themselves more often on motorways. 

Interactions between several independent variables and exceeding speed 
limits on motorways 

Interactions between independent variables (ranked by importance) and their 
relation to exceeding speed limits on motorways are to be understood as follows: 

• Drivers who enjoy driving fast, never or rarely believe that other drivers 
exceed speed limits. This finding may contradict the similar finding of 
Chapter 3 of principal analysis (attitudes to speed). The explanation for this 
difference may be related to the fact that not only attitude towards speeding 
may differ from attitude towards exceeding speed limits but driver attitude 
on motorways may also differ from driver attitude in high speed roads. 

• Male drivers who believe that other drivers exceed speed limits also drive 
cars with low engine capacity. 

• Drivers with annual kilometrage less than 15.000 km, also drive cars with 
low engine capacity, these drivers never or rarely exceed speed limits on 
motorways. 

Validity of the exceeding speed limits model for motorways with respect to 
the different countries. 

Compared with the analysis on exceeding speed limits (SARTRE 2), it is remarkable 
that it is possible to develop a model, which fits on the whole SARTRE 3 data set. 

However, it is important to note that in spite of this general model there is still a 
range of differences concerning exceeding speed limits in motorways among the 
countries, which have participated in the SARTRE survey. Applying the method of log 
linear modelling to samples of single countries in some cases tended to yield different 
results. This means that in some countries specific circumstances tended to change the 
model in the sense that it would be improved according to the special conditions in that 
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given country. These conditions (traffic density and composition, pedestrian traffic 
density, level of enforcement, etc.) are specifically related to certain distribution 
patterns of the variables, which have been included in the models. 

Figure 4.2 shows on the y-axis that the percentage of people who say that they 
exceed the speed limits on motorways ranges from about 51 percent in Hungary to 
about 60 percent in Denmark and Estonia; the average in the total sample being about 
56 percent. Those percentages concern drivers who fulfil the conditions described by 
the log linear model. More specifically, the parameters that affect the proportion of 
drivers exceeding the speed limits on motorways in this model are the annual 
kilometrage, the engine capacity, the drivers’ gender, and whether they enjoy driving 
fast and / or believe that other drivers exceed speed limits. The results of the principal 
analysis indicated that the differences among the participating countries tend to be 
associated with the above-mentioned variables. On the x-axis the residuals of the 
independent variables for the Netherlands, Portugal, Sweden, Croatia, Finland, Greece, 
Switzerland and United Kingdom are quite close to the total, while Estonia, Hungary, 
Denmark, Germany and Cyprus have the greatest distance. 

The closer the dot of the country to the “Total” the better the described model will 
fit to the data of that country. Regarding motorways, it is noted that models specific to 
the countries Estonia, Italy and Cyprus differ from the described model. 

Figure 4.2: Plot of the countries – distance from average distribution from set 
of independent variables and from distribution of dependent variable – 

Motorway model. 

 

Main roads 

Similarly to the analysis for exceeding speed limits on motorways, the model for 
exceeding the speed limits on main roads includes the following set of variables. 
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Variables in the model 

• annual kilometrage 

• gender 

• age group 

• others break speed limits 

• engine capacity 

Comparing to the model for exceeding speed limits on motorways, it can be 
observed that the age of the drivers is relevant to their behaviour towards exceeding 
speed limits on main roads but it was not relevant to exceeding speed limits on 
motorways. It is worth noting that driver gender is not related to the dependent variable 
(exceeding speed limits on main roads), but its significant interactions with the annual 
kilometrage and the age groups provide a more detailed relation of those independent 
variables with exceeding speed limits on main roads. 

Figure 4.3 shows the five main effects on exceeding speed limits on main roads and 
the five interactions between independent variables, which are also relevant for 
exceeding speed limits on motorways. 
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Figure 4.3: Exceeding speed limits on main roads– variables and their 
impact on exceeding the limit 
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The model attains a considerable fit with confidence level of 0,844, which 

represents a high quality model. 

Direct relations between independent variables and exceeding speed limits 
on main roads. 

The results indicate that: 

• Younger drivers exceed speed limits on main roads more often. 

• Drivers with an annual kilometrage of more than 15.000 km exceed speed 
limits on main roads more often. 

• Drivers whose vehicle’s engine capacity is more than 1300 cc exceed speed 
limits on main roads more often. 

• Drivers, who think that other drivers exceed speed limits, exceed speed 
limits themselves more often on main roads. 

Interactions between several independent variables and exceeding speed 
limits on main roads. 

Interactions between independent variables (ranked by importance) and their 
relationship to exceeding speed limits on main roads are to be understood as follows: 

• Drivers who believe that other drivers exceed speed limits are younger 
drivers with annual kilometrage less than 15.000 km. 

• Younger female drivers drive less than 15.000 km annually. 

Validity of the exceeding speed limits model for main roads with respect to 
the different countries. 

As already indicated in connection with the exceeding speed limits models for 
motorways, it is also necessary to discuss the validity of the exceeding speed limits 
model for main roads in different countries. Specific distribution patterns of variables in 
certain countries may require different models if this kind of log linear analysis would 
be applied to the variable-set of some single country. 

The following figure 4.4 shows the European average of the distribution of the 
dependent variable on the y-axis and the residuals of the independent variables on the x-
axis. The position of each country in relation to the average indicates in which respect 
special conditions in the very country must be considered. 

The figure 4.4 shows on the y-axis that the percentage of people who say that they 
exceed the speed limit on main roads ranges from about 43 percent in Hungary to about 
56 percent in Estonia, the average in the total sample being about 49 percent. As well as 
it was previously (‘motorways’) mentioned, these results concern the proportions of 
drivers who fulfil the conditions described in the log linear model (annual kilometrage, 
gender, age-group, the belief that others break the speed limits, and engine capacity). 
Perhaps, further investigation of the differences between the results of principal analysis 
and log linear analysis will reveal interesting findings. 

It can be observed that on the x-axis the residuals of the independent variables for 
Sweden, Italy, Slovenia, Portugal, United Kingdom, France and the Netherlands are 
quite close to the total, while Estonia, Denmark, Hungary, Austria and Croatia having 
the greatest distance. 
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The closer the dot of the country to the “Total” the better the described model will 
fit to the data of that country. Concerning main roads, it is noted that models specific to 
the countries Estonia, Denmark, Hungary and Croatia differ from the described model. 

Figure 4.4: Plot of the countries – distance from average distribution from set 
of independent variables and from distribution of dependent variable – Main 

roads model. 

 

Country Roads 

Similarly to the analysis for exceeding speed limits on motorways and main roads, 
the model for exceeding the speed limits on country roads includes the following set of 
variables. 

Variables in the model 

• age group 

• engine capacity 

• warning police controls 

• penalty for speeding 

• others break speed limits 

• expectation of speed enforcement 

The final model has very good GoF-statistics and it includes variables associated 
with the drivers’ behaviour and their experience in sanctions for speeding. 

The interactions between the independent variables are complicated. Experience in 
sanctions for speeding as well as the expectation of speed enforcement are included in 
the model giving high goodness of fit statistics. Therefore there is no significant direct 
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relationship between expectation of speed enforcement and exceeding speed limits on 
country roads. 

Figure 4.5 shows the four main effects of exceeding speed limits on country roads 
and the six interactions between independent variables. 
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Figure 4.5: Exceeding speed limits on country roads – variables and their 
impact on exceeding the limit 
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The model attains a considerable fit with confidence level of 0,932, which 
represents a very well fitting model. 

Direct relations between independent variables and exceeding speed limits 
on country roads. 

The results show that : 

• Drivers who have been fined for exceeding speed limits on country roads 
are more likely to exceed speed limits again on those type of roads. 

• Younger drivers exceed speed limits on country roads more frequently. 

• Drivers, who signal others for police traps, exceed speed limits on country 
roads more frequently. 

• Drivers whose that’s engine capacity is more than 1300 cc exceed speed 
limits on country roads more often. 

Interactions between several independent variables and exceeding speed 
limits on country roads. 

Interactions between independent variables (ranked by importance) and their 
relation to exceeding speed limits on country roads are to be understood as follows: 

• The fact that younger drivers exceed the speed limit on country roads is 
more pronounced in the group of younger drivers who have the opinion 
that other drivers often or always exceed speed limits. 

• Regarding the penalty for exceeding speed limits is concerned, drivers who 
have been fined before, usually signal other drivers for police traps. 

• Although drivers with cars of high engine capacity expect speed 
enforcement, they continue to exceed speed limits on country roads. 

• Individuals, who think that other drivers exceed speed limits, and drive cars 
with high engine capacity, are more likely to exceed speed limits on 
country roads. 

• Also, younger drivers who signal other drivers for police traps are more 
likely to exceed speed limits on country roads than the rest of the drivers in 
the group. 

Validity of the exceeding speed limits model for country roads with respect to 
the different countries. 

As already indicated in connection with the exceeding speed limits models for 
motorways and main roads, it is also necessary to discuss the validity of the exceeding 
speed limits model for country roads in different countries. Specific distribution patterns 
of variables in certain countries may give different results if this kind of log linear 
analysis would be applied to the variable-set of some single country. 
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Figure 4.6: Plot of the countries – distance from average distribution from set 
of independent variables and from distribution of dependent variable – Country 

roads model. 

 
 

The figure 4.6 shows the European average of the distribution of the dependent 
variable on the y-axis and the residuals of the independent variables on the x-axis. The 
position of each country in relation to the average indicates in which respect special 
conditions in the very country must be considered. 

This figure shows on the y-axis that the percentage of people who say that they 
exceed the speed limit on country roads ranges from about 40 percent in the 
Netherlands to about 55 percent in Estonia, Denmark, Finland and France, the average 
in the total sample being about 48 percent. Those proportions refer to drivers who fulfil 
the conditions described in the log linear model. Consequently, with respect to breaking 
the speed limits on country roads, the parameters that affect the results in this model are 
the engine capacity, the drivers’ age, the belief that others break the speed limits, the 
experience in penalties, the expectation of speed enforcement and whether drivers 
signal others for police traps. The drivers exceeding speed limits on country roads have 
specific characteristics according to the log linear model. 

On the x-axis one can see that the residuals of the independent variables for 
Belgium, Poland, Germany, Italy, and Switzerland are quite close to the total, with 
France, Spain, Estonia, Sweden and the Netherlands having the greatest distance. 

The closer the dot of the country to the “Total” the better the described model will 
fit the data of the country. Regarding country roads, it is noted that models specific to 
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the countries of Sweden, France, the Netherlands and Spain differ from the described 
model. 

Built up area roads 

Finally, regarding exceeding speed limits in built up areas, the same procedure was 
followed and the final model includes the following set of variables. 

Variables in the model 

• age group 

• wished higher limits 

• warning police controls 

• penalty for speeding 

• others break speed limits 

• expectation of speed enforcement 

The final model has very good GoF-statistics and it includes variables regarding the 
drivers’ behaviour and their experience in sanctions for speeding. 

It is important to note that the variable of wishing for different speed limits in built 
up areas is included in the model while the respective variable did not show to be good 
models for the other types of road. 

Another issue to consider is that the opinion that other drivers exceed speed limits 
and the expectation of speed enforcement are not directly related to exceeding speed 
limits in built up areas but have interactions with other variables as shown in this 
section. 

Figure 4.7 shows the four main effects of exceeding speed limits in built up areas 
and the five interactions between independent variables. 

The model attains a considerable fit with confidence level of 0,841, which means a 
high quality model. 
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Figure 4.7: Exceeding speed limits in built up areas – variables and their 
impact on exceeding the limit 

 
 

Direct relations between independent variables and exceeding speed limits 
in built up areas. 

The direct relationship between independent variables and exceeding speed limits in 
built up areas ranked by importance are given as follows. 
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• People who wished for higher limits in built up areas, exceed speed limits 
from sometimes to always in those areas. 

• As found for the other types of roads, also for built up areas, younger 
drivers exceed speed limits more often than the other age groups. 

• Regarding the drivers’ experience in penalties for exceeding speed limits, 
people who have been fined insist in exceeding speed limits in built up 
areas. 

• Finally, people who signal others for police controls exceed speed limits 
themselves. 

Interactions between several independent variables and exceeding speed 
limits in built up areas. 

Interactions between independent variables (ranked by importance) and their 
relation to exceeding speed limits in built up areas are to be understood as follows: 

• The finding that younger drivers exceed the speed limit in built up areas is 
more pronounced in the group of younger drivers who signal other drivers 
for police traps. 

• In addition, people who wished for higher speed limits and exceed the 
existing limits, usually warn other drivers for police traps. 

• Drivers exceeding the speed limits in built up areas who warn others for 
police controls, is more pronounced to speed if they also believe that other 
drivers exceed speed limits, too. However, this belief is not directly related 
to exceeding speed limits in built up areas. 

• Younger drivers, who do not expect speed enforcement, are more likely to 
exceed speed limits in built up areas. 

• The same appears to happen with older drivers who have not been fined for 
speeding. 

Validity of the exceeding speed limits model for country roads with respect to 
the different countries. 

As already indicated in connection with the exceeding speed limits models for the 
other types of road, it is also necessary to discuss the validity of the exceeding speed 
limits model in built up areas with respect to different countries. Specific distribution 
patterns of variables in certain countries may require different models if this kind of log 
linear analysis would be applied to the variable-set of some single country. 
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Figure 4.8: Plot of the countries – distance from average distribution from set 
of independent variables and from distribution of dependent variable – Built up 

areas model. 
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Figure 4.8 shows the European average of the distribution of the dependent variable 
on the y-axis and the residuals of the independent variables on the x-axis. The position 
of each country in relation to the average indicates in which respect special conditions 
in the very country must be considered. 

This figure shows on the y-axis that the percentage of people who say that they 
exceed the speed limit in built up areas ranges from about 47 percent in the Netherlands 
to about 63 percent in Denmark, the average in the total sample being about 56 percent. 
Regarding the findings in the principal analysis, there is a major difference in those 
percentages, but it must be pointed out again that the proportions shown here, refer to 
those drivers who also fulfil the conditions described in the log linear model, meaning 
that they are also described by the direct relationship and the interactions between the 
independent variables and the dependent variable (exceeding speed limits in built up 
areas). The independent variables here are the drivers’ age, the experience in penalties, 
signalling others for police traps, wishing for higher limits in built up areas, expectation 
of speed enforcement and the belief that others break the speed limits. 

On the x-axis it can be noted that the residuals of the independent variables for 
Hungary, Slovenia, Austria and Croatia are quite close to the total, Slovakia, Greece, 
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Poland, Sweden, Denmark, Spain, France, and the Netherlands having the greatest 
distance. 

The closer the dot of the country to the “Total” the better the described model will 
fit to the data of that country. Regarding built up areas, it is noted that models specific 
for the countries Denmark, Greece, and the Netherlands will differ from the described 
model. 

Conclusions 

Summary of results 

The in-depth analysis of drivers attitudes towards exceeding speed limits on the four 
types of roads (motorways, main roads, country roads and built up areas) revealed that 
several variables are directly associated with the choice of exceeding speed limits. The 
log linear models developed have very high Goodness-of-fit (GoF) results. However, 
the GoF-statistics may not always be as good if the models are applied to each country 
separately. This difference could be explained by the different characteristics of road 
traffic and drivers’ behaviour in each country. 

The relations between independent and dependent variables are summarised in the 
following Table showing an overview of the parameters influencing attitudes towards 
exceeding speed limits in each type of road network. The most important finding is that 
drivers' belief of other drivers braking speed limits is the parameter influencing drivers' 
attitude towards exceeding speed limits in all types of networks; however this finding is 
only indirectly related to urban roads.  Engine capacity is shown to influence drivers' 
attitudes in all roads outside urban areas, whereas drivers' age found to influence drivers 
attitude in all types of roads except in motorways. Gender, annual kilometrage and 
enjoyment driving fast were found to be significant influencing drivers behaviours and 
attitudes only in high speed roads (motorways and main roads), whereas having 
received penalty for speeding, signalling other drivers about police trap, wishing higher 
limits and expectation of speed enforcement tend to influence drivers attitudes in roads 
with lower speed limits (country and urban roads). 
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Table 4.1: Impact of variables on exceeding speed limits 

Variables Motorways Main roads Country 
roads 

Built up 
areas 

Gender -3,00 indirect     

Age group   -9.29 / -4.11 -7.88 / -4.83 -3.50 / -0.63 

Annual Kilometrage 6,93 8,41     

Engine capacity 3,52 4,23 2.23   

Enjoyment driving fast -19,15       

Others break speed limits 2,42 1,60 indirect Indirect 

Penalty for speeding     9.37 4.11 

Signal others about police 
trap     7.33 2.28 

Wished higher limits       6.81 

Expectation of speed 
enforcement   indirect indirect 

 

Overall conclusions 

One of the most important findings of the SARTRE 3 survey is that about 50% of 
the drivers admit exceeding speed limits in the four types of road in every country. 

With respect to the four models proposed, it is important mentioning that in every 
model, different variables were retained for each type of road. However, the only 
variable constant in all models is the belief that other drivers exceed speed limits. This 
indicates that independently from the type of road, drivers exceeding speed limits use as 
a defence that other drivers exceed speed limits. 

The finding that vehicle engine capacity significantly tended to influence driver 
attitude in all roads outside urban areas may be explained by the fact that more powerful 
vehicles not only can more easily use higher speeds but also they create the impression 
that slowing down is easier; this seems to be often true. This finding confirms existing 
results indicating that beliefs on the impact of vehicle engine capacity to driver 
speeding behaviour. 

The age of the drivers was found to have a significant impact to the behaviour of 
exceeding speed limits on main roads, country roads and inside built up areas. As 
expected, younger drivers were found to exceed speed limits more often than other 
drivers (Deery, 1999). It is however, interesting to note that younger drivers do not 
exceed speed limits more often than older drivers on motorways perhaps not because 
they behave better on motorways but because drivers of all ages break speed limits on 
motorways (higher design standards, less police presence). 

Annual kilometrage was found significant for driver attitude towards breaking speed 
limits in high speed roads (motorways and main roads), perhaps because the gain of 
time in long distance may better justify breaking the limits by all those frequent drivers 
who attempt to minimise their exposure on the road. 
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The impact of drivers’ enjoyment driving fast on drivers' attitude towards exceeding 
speed limits was found significant only on motorways, as this type of network is the 
most appropriate for higher speeds.  This finding leads to the conclusion that in all other 
types of road networks, drivers do not exceed speed limits for their pleasure. 

Previous penalty for speeding was found significant for drivers' attitude towards 
exceeding speed limits on country and urban roads. This finding may have 
psychological implications, that is, those types of drivers may exhibit psychopathic 
and/or gambling behaviour, and hence they continue to exceed speed even if they were 
fined in previous occasions. This interesting finding, however, should be further 
investigated by psychologically oriented research. Additionally, signalling others for 
police traps was also found significant in country and urban roads; this may be 
explained by the fact that drivers exceeding speed limits want to express their 
brotherhood feelings against a common enemy (the police) and protect other drivers 
exhibiting similar behaviour (breaking speed limits) from fined and/or arrested. 

The expectation of speed enforcement was also examined and the findings showed a 
significant interaction with other variables influencing exceeding speed limits only on 
country roads and in built up areas. Apparently, the higher presence of speed 
enforcement on those types of roads has a direct impact on driver's attitude and 
behaviour towards exceeding speed limits. 

Finally, it is interesting to note that drivers wishing higher speed limits in built up 
areas are those breaking speed limits more often.  Inappropriate speed limits are 
common defences of all those breaking speed limits; this was fortunately found 
significant only for urban roads.  This finding leads to the conclusion that in non urban 
roads all those exceeding speed limits are aware that they are breaking limits they 
consider appropriate. 

Recommendations 

Belief that others break speed limits influences significantly driver attitude towards 
exceeding speed limits and consequently any enforcement intensification could reduce 
the belief of others breaking speed limits and will subsequently lead drivers to reduce 

the frequency of exceeding speed limits. In fact, others exceeding speed limits is often 
used as a defence for drivers' own behaviour and consequently, the less drivers exceed 
speed limits the more each driver have no excuse to exceed speed limits and may revise 
its behaviour. 

The results of this research show clearly that there is need for different measures to 
face speed limit breaking in roads inside and outside urban areas. In higher speed roads 
emphasis (e.g. enforcement) should be given to frequent drivers (high kilometrage) and 
vehicles with higher engine capacity, whereas in roads with lower speed limits (country 
and urban roads) emphasis should be given to frequency of penalties (and required 
psycho-educational classes) for speeding and for drivers signalling others about police 
trap.  The specific results of this research could be proved useful for all those designing 
speed management programs inside and outside urban areas, allowing for a better 
exploitation of the limited road safety resources. 

Additionally, the role of age in exceeding speed limits was found to be - as expected 
- significant for all types of roads except motorways, making thus more important any 
safety measures focussing on speed control of younger drivers. Special provisions for 
novice drivers (conditional driving licence, psycho educational classes, etc.) as well as 
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information and enforcement campaigns targeting younger drivers could therefore be 
proved beneficial for promoting roads with fewer drivers exceeding speed limits and 
consequently less road accidents. 

Finally, as also stated in other SARTRE results, road safety measures should be 
designed for the specific particularities of each country as traffic conditions and driver 
behaviour often present significant differences.  Actions at EU level are definitively 
necessary but they could bring more effective results if they are combined with 
measures at national level targeting the specific national problems. 
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Chapter 5 

Perception of road accident causes 

Ward Vanlaar (BIVV / IBSR, Belgium) 

Introduction 

On the second of June 2003 the European Commission adopted its long-awaited 
Third Road Safety Action Programme 2003-2010 (ETSC, Summer 2003). As its title 
states halving the number of road accidents by 2010 is its primary objective3. The 
programme covers the traditional areas for action: user behaviour, the vehicle and 
infrastructure. It aims at encouraging users to behave better, making vehicles safer and 
improving road infrastructure. 

There are of course other schemes of integrated action in road safety, for example 
the three E’s: Enforcement, Education and Engineering; or the Haddon matrix (Haddon, 
1972), which combines the traditional areas for action with the different phases of a 
crash (pre-crash, crash and post-crash). 

Combining these schemes enables us to point out where exactly the objective of this 
study is to be situated. The goal of this research encompasses examining drivers’ 
perception of road accident causes in order to formulate well-grounded input for actions 
in the pre-crash phase, focussed on humans via education. 

Based on the literature we know that we might raise the level of road safety by 
reaching this goal. Different models on the relation between attitudes and behaviour 
stress the importance of awareness of risk in traffic or of traffic laws as a first step to 
change behaviour accordingly. The authors of the report on the GADGET-project4 draw 
the attention to the factor “information” in different work packages on legal measures, 
safety campaigns and education and training. 

The idea is simple: if people do not know which behaviour in traffic is dangerous, 
then they will not stop behaving dangerously; if they do know, they will. This idea 
simplifies the complexity of the mechanism behind the process of changing perceptions 
and behaviours largely, because besides knowledge, other conditions have to be 
fulfilled before people react (see for example: Grayson, et al., 2003; Weinstein & 
Nicolich, 1993). There will always remain a group of people for whom awareness of 
                                                         
3 http://www.europa.eu.int/comm/transport/road/roadsafety/rsap/index_en.htm 

4 http://www.kfv.or.at/gadget 
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risk does not suffice to adapt their behaviour. For those persons, extra measures are 
needed. A lot of researchers believe that to work really efficiently, educational measures 
or safety campaigns should always go hand in hand with measures of enforcement, and 
more in general, that any measure should be taken as part of an integrated set of 
measures, reflecting one of the above mentioned schemes. In doing so, one might 
expect the greatest decrease in number of traffic accidents. The basic idea in this study, 
however, is to focus on only one particular part of such an integrated scheme and not on 
the complex relations inherent to it. 

This study focuses on one particular question of the SARTRE-questionnaire 
(question Q04: “How often do you think each of the following factors are the cause of 
road accidents?”), which can be seen as an indicator for drivers’ awareness of the 
importance of road accident causes; its results also give an idea of drivers’ perception of 
this topic. Limiting the analysis to only one question has the advantage of clarity and in 
doing so we hope to be able to formulate straightforward conclusions and 
recommendations. By analysing the responses to this question we hope to achieve 
insight in the level of awareness of Europeans regarding the importance of road 
accident causes. To be more precise, the research questions are: 

• “How do European drivers perceive the importance of several causes of road 
accidents?” 

• “Are there important differences in perceptions between member states?” 

• “Do these perceptions reflect the real significance of road accident causes?” 

By answering these questions, we expect to have clear indications to provide an 
input for information campaigns, differentiated according to the needs of each member 
state (or accession country). If it turns out that some countries show a discrepancy 
between its drivers’ perception and the real significance of road accident causes, then 
this study might be the starting point for a necessary effort to inform people about the 
risks in traffic, the first step to adopting precautions to reduce risks in traffic. 

However, what about drivers’ perception of road accident causes? Let us first start 
by focussing on the question of how to determine the social relevance of different 
phenomena with respect to traffic safety. When evaluating the social relevance of a 
certain phenomenon (like for example drink driving or speeding), one should always 
combine at least three different features that are inherently related to any phenomenon: 

• Firstly, the prevalence of the phenomenon should be taken into account; 

• Secondly, the risk of accidents that comes with this particular phenomenon is an 
important aspect to evaluate; 

• Thirdly, the severity of the consequences of an accident, due to this particular 
phenomenon must not be overlooked. 

Only by combining these three features it becomes possible to estimate in a balanced 
and objective way the impact of a certain phenomenon on our society. We know for 
example that driving a car with defective steering or with non-operational breaks is very 
dangerous and would necessarily lead to an accident. Does this mean that all the efforts 
to enhance traffic safety should be focussed on these two phenomena? No it does not, 
because in almost all developed countries the prevalence of these two problems is rather 
low, due to the age of the car fleet and intensified technical services and checks. 
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What about drink driving for example? There is evidence that the consequences of 
an accident due to drink driving are more severe than a comparable accident in which 
no alcohol was involved. In other words, a person with alcohol in his blood will suffer 
from more severe consequences when involved in a (traffic) accident than a non-
intoxicated person for which all the other relevant variables (like age, gender, impact 
speed, etc.) are being controlled. 

The explanation according to Soderstrom (1987) is the following: “Theoretically, a 
host of transient and sustained metabolic and organ dysfunction created by both acute 
and chronic alcohol abuse should increase morbidity and mortality among trauma 
patients.” It is generally accepted – at least amongst road safety experts – that drink 
driving is very risky and increases the chances for having a traffic accident, but people 
often tend to overlook the fact that, once an accident happened, the severity of the 
consequences can differ a lot according to the level of intoxication. 

Mainly two features out of the three we have discussed become very relevant when 
retrospectively analysing the answers on question Q04. Remember we asked 
respondents to indicate how often they think each of the fifteen different factors listed 
(driving when tired, drinking and driving, etc.) are the cause of road accidents. 
Although this question was conceived as an uni-dimensional one, a second dimension 
might have weaselled its way in. One could expect respondents to interpret this question 
as being about prevalence. 

However, we could also expect certain respondents to interpret it as a question about 
risk: if a driver behaves as indicated (for example driving when tired), how often will 
this lead to an accident; or, what are the odds that he will cause a road accident? 
Theoretically it is not too difficult to imagine a two-dimensional model consisting of 
prevalence and risk, which allows estimating the combined importance of both features 
for each item. Under the condition of being well informed, respondents would use this 
model to estimate the combined relevance; Consciously or unconsciously they would 
attribute more or less importance to both concepts. 

Empirical data from our dataset back up our hypothesis that people discern at least 
two different dimensions when interpreting the question under consideration. Table 5.1 
lists the frequencies of the item “Defective steering”, an item that illustrates our view 
quite clearly. The main reason is that “Defective steering” is a phenomenon with a 
rather low prevalence, but a very high risk. 3.3% of all the respondents answer that 
defective steering never is the cause of a road accident, while 9.5% answer always. 

Table 5.1: How often do you think each of the following factors – defective 
steering – are the cause of road accidents? 

Answer Percentage 

Never 3.3 

Rarely 26.5 

Sometimes 27.5 

Often 18.8 

Very often 14.4 

Always 9.5 

Total 100.0 

 
The only way to explain these extreme answers is by defining a hypothesis 

reflecting this two-dimensional model: while the first group apparently interprets this 
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question as a question about prevalence – they realize perhaps that it is very risky, but 
since the prevalence is so low, they estimate this cause as being negligible – the latter 
sees it more as a question on risk – they realise perhaps that the prevalence is very low, 
but since it is that risky, they estimate this cause as being highly important. 
Summarising this, we could say that these two groups attribute all of the importance to 
only one dimension. This confirms our theory that people discern at least two 
dimensions when evaluating the question concerned: some people clearly interpret the 
question being about prevalence while others clearly think about risk. 

In this stage we are only exploring these data and do not have firm theoretical 
knowledge about the salience of both dimensions in respondents’ thinking. Therefore it 
would be premature to test clearly formulated hypotheses about our expectations 
regarding this two-dimensional model. First, we will have to test whether this model 
holds: do respondents discern two dimensions? After having concluded whether our 
theoretical model holds or not according to our data, we will have to interpret it by 
evaluating the level of importance respondents attribute to each of the 15 rated items. 
The comparison of this evaluation with objective knowledge we have on prevalence and 
risk should enable us to pinpoint shortcomings in the knowledge of drivers, which could 
lead to risk taking behaviour. 

Methodology 

The data 

We will perform a multidimensional scaling on the answers for question " How 
often do you think each of the following factors are the cause of road accidents?" (see 
questionnaire in Annex, Q04). By calculating Kendall’s tau for each pair of items, we 
formed lower triangle similarity matrices per country and for Europe as a whole 
(including member states and accession countries). These matrices are the input files for 
the multidimensional scaling. 

The analysis: Individual difference scaling 

“Multidimensional scaling refers to a family of models by means of which 
information contained in a set of data is represented by a set of points in space. These 
points are arranged in such a way that geometrical relationships such as distance 
between the points reflect the empirical relationships in the data (Coxon, 1982: p. 7).” 

The model we are going to use to analyse our data is an extension of the basic 
model, namely the INDSCAL-model. “Concisely, the INDSCAL-model (Individual 
Differences Scaling) provides an internal analysis of a three-way data matrix consisting 
of a set of (dis)similarity matrices, by a weighted distance model using a linear 
transformation of the data (MDS(X) User Manual: p 4.1).” This model was originally 
developed by Carroll and Chang (1970). Because we calculated Kendall’s tau, our input 
matrices contain similarity data rather than dissimilarities, which indicate that closer 
items in our solution are more alike to each other than less closer items.5 

                                                         
5 Kendall’s tau instead of for example Pearson’s correlation is the most suitable statistic, considering the ordinal data format. There exists clear 

evidence that there is virtually no difference between the solution of a non-metric alternative and the metric version INDSCAL (Weinberg & 

Mentil, 1993). 
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To interpret an INDSCAL solution it is necessary to understand clearly the 
characteristics of the group space, the subject space, the private spaces and their 
interrelationships (Coxon, 1982: p. 190). The group space consists of a configuration of 
p stimulus points (15 items in our case) in a user-chosen number of dimensions r (2 in 
our case, namely prevalence perception and risk perception). The group space acts as 
the “reference configuration” to which all the subjects’ private spaces may be referred 
and from which they may be all derived. 

The INDSCAL dimensions actually represent the (orthogonal) directions where the 
variation among subjects is greatest. These dimensions are uniquely identified and 
should be regarded as fixed. The private space of each subject i (in our analysis there 
are 23 subjects, namely the 23 countries) is a configuration of the p points in r 
dimensions per subject (per country). The subject space is simply a useful graphical 
way of comparing subjects in terms of their sets of dimensional weights. “The 
coordinates in the private spaces are simply a weighted version of the group space 
coordinates. The group space need not in fact describe any actual subject, and the 
configuration should not itself be interpreted if it turns out that it is simply a 
compromise between the configurations of groups of subjects with very different 
patterns of individual weights (Coxon, 1982: p. 191).” 

The software 

We analysed the data by means of the New MDS(X) Series of Multidimensional 
Scaling Programs for Windows, which can be downloaded from www.newmdsx.com. 
This software package is actually a library of 15 separate multidimensional scaling 
programs; each of which is used as a stand-alone program. 

Furthermore, we used Permap version 11.2a to evaluate the starting configuration, 
namely to assess the validity of the two-dimensional representation of our 
multidimensional data (see: http://www.ucs.louisiana.edu/~rbh8900/permap.html). 

Results 

The starting configuration 

Sub-optimal solutions sometimes occur with the Individual Difference Scaling 
model. Therefore, users are strongly recommended to follow one out of two possible 
options to overcome this problem. Either several runs are made with different starting 
configurations; a series of similar (or identical) solutions may be taken to indicate a true 
“global” solution has been found. Alternatively, the user may submit as an initial 
configuration one obtained from an analysis in which the averaged judgements have 
been analysed (see: help function, NewMDSX for windows, INDSCAL). 

We chose the second option by running a Smallest Space Analysis (MINISSA-
analysis; program originator: E. E. Roskam, University of Nijmegen, The Netherlands) 
with a lower triangle similarity matrix of Kendall’s tau for Europe (all 23 countries) as 
an input file (stress dhat, stress1=0.257; stress1 based on approximation to random 
data=0.218 (Spence, 1979)). This will provide us a less random starting point. Permap 
facilitated finding numerous solutions, each starting from a new set of random 
positions, to be sure that a global minimum has been found instead of a local minimum 
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(Heady & Lucas, 2001). We finally found a model that fits the data well (stress1=0.172) 
and used its coordinates as an input file for the INDSCAL-analysis. 

Individual difference scaling 

The subject space 

The way to interpret the subject space is as follows. Draw an imaginary circle with 
its centre equal to the origin of the subject space (indicated by 0 in Figure 5.1) and its 
radius equal to the distance between the centre on the one hand and unity on either of 
both dimensions on the other hand. The quadrant at the upper right side, i.e. the subject 
space, contains 23 dots. Each of these “dots” is in fact the vector end representing a 
country. “The significant information in the subject space is contained, then, (1) in the 
direction in which a point is located from the origin, since any points lying on line from 
the origin have weights in the same ratio, (2) in the distance (of a subject vector) from 
the origin, representing how well the subject’s data are explained by the model” 
(Coxon, 1982: p. 195). The line of equal weighting is a line through the origin under an 
angle of 45°. Subjects lying on that line attribute an equal weight to both dimensions. 
Subjects lying on the unit circle have a perfect fit: all their data are explained by the 
model. 

Now we know how to interpret the subject space, it is rather easy to see that there is 
not so much variation between the 23 countries, not when it comes to salience regarding 
the dimensions, nor in relation to the data accounted for by the model. 
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Figure 5.1: The subject space
6
 

 
 

Poland (PL) and Estonia (EE) attribute slightly more weight to the second 
dimension while Austria (AT), France (FR), United Kingdom (UK) and the Netherlands 
(NL) give more weight to the first dimension. The other countries are practically lying 
on the line of equal weighting with a slight tendency towards the first dimension. We 
conclude that two Eastern European countries attribute more weight to the second 
dimension, while some Western European countries are inclined to put more weight on 
the first dimension. 

Table 5.2 summarises the individual fit measure per country. We derived this 
measure of proportion of explained variance by taking the squared distance from the 
origin of the subject space to a subject’s point in that space (Coxon, 1982). 

                                                         
6 For the name of countries see Glossary on page  14 
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Table 5.2: Subject’s dimension weights and explained variance 

Country Subject’s weight Explained 

variance 

 Dimension 1 Dimension 2  

Germany 0.55846 0.53328 0.60 

Denmark 0.56067 0.46611 0.53 

Austria 0.74331 0.42514 0.73 

Belgium 0.54229 0.50164 0.55 

Spain 0.64284 0.55395 0.72 

Finland 0.51868 0.48877 0.51 

France 0.73445 0.44067 0.73 

United Kingdom 0.67478 0.40914 0.62 

Greece 0.55548 0.51594 0.57 

Ireland 0.57887 0.49813 0.58 

Italy 0.52584 0.59196 0.63 

Netherlands 0.67089 0.42925 0.63 

Portugal 0.59289 0.48094 0.58 

Sweden 0.57478 0.48477 0.57 

Switzerland 0.60826 0.53672 0.66 

Czech Rep. 0.60229 0.56993 0.69 

Slovakia 0.52175 0.58496 0.61 

Hungary 0.58013 0.57151 0.66 

Poland 0.36721 0.66588 0.58 

Slovenia 0.53463 0.51361 0.55 

Estonia 0.40994 0.56251 0.48 

Cyprus 0.59748 0.44326 0.55 

Croatia 0.53375 0.43578 0.47 

 
The proportion of explained variance ranges from 0.47 for Croatia to 0.73 for 

Austria and France. With the exception of Croatia and Estonia, all the other countries 
have a value well above 0.50. 

The main conclusion to draw is that the private spaces (solution per country) of most 
countries will not differ a lot from the group space (solution for Europe). Therefore we 
will mainly concentrate on the group space and interpret it in more detail in the next 
paragraph. However, we will also focus on the private spaces of the extreme cases 
regarding salience: Poland on the one hand and Austria on the other. Actually, we will 
interpret the individual spaces of both countries, based on their original national data, 
rather than the private spaces. After all, the private spaces only use a fraction of the 
original data as a result of differential weighting of the group space while the individual 
spaces are directly derived from the original national data. 

The group space 

The solution for the group space in figure 2 clearly supports a two-dimensional 
model; all the variance between the items is distributed over both dimensions. This 
confirms our hypothesis of a theoretical model with prevalence and risk as the two 
dimensions, a theory for which we found partial evidence in the distribution of the item 
“defective steering”. 
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Figure 5.2a: The group space 

 
 

Figure 5.2b: The group space 

Quadrant 1: 
 
High perceived risk 
Low perceived prevalence 

Quadrant 2: 
 
High perceived risk 
High perceived prevalence 

Quadrant 4: 
 
Low perceived risk 
Low perceived prevalence 

Quadrant 3: 
 
Low perceived risk 
High perceived prevalence 
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Remember that our data are similarities (Kendall’s tau), meaning that smaller 
distances between items correspond to a higher level of perceived similarity between 
these items. On the first dimension at the left side of the vertical axis, all items have 
about the same value, except “traffic congestion” which is situated more to the right and 
“hand free mobile phone” which coincides exactly with the origin. At the right side of 
the vertical axis, the items are more scattered around, going from “hand held mobile 
phone” over “taking drugs and driving”, “taking medicines and driving”, “following too 
closely”, “driving when tired” and “drinking and driving” to “driving too fast”. 

On the second dimension above the horizontal axis the items are again quite close to 
each other, only covering about one fourth of the distance of this dimension. The items 
are “defective steering”, “taking drugs and driving”, “poor brakes”, “bald tyres”, 
“drinking and driving”, “faulty lights” and “taking medicines and driving”. The items 
beneath the horizontal axis are almost spread over the total length of the second 
dimension, starting with “driving when tired”, situated on the origin, “driving too fast”, 
“following too closely to vehicle in front”, “bad weather conditions”, which overlays 
“poorly maintained roads”, “hand held mobile phone”, “hand free mobile phone” and 
“traffic congestion”. 

The issue now is to determine how each of the dimensions should be explained 
because obviously the interpretation of the two-dimensional scaling will differ 
according to the meaning we give to each of the dimensions. However, there is no 
simple solution for this problem, simply because there is not enough information in the 
dataset and related questionnaire to unambiguously decide what each of the dimensions 
stand for, prevalence or risk. There are no extra questions in the questionnaire allowing 
us to come up with a clear-cut solution that is beyond discussion. Only question Q07 
(How often do you think other drivers break speed limits?) could perhaps serve as an 
indication. 

According to the results of this variable 84.5% of all respondents answer other 
drivers often, very often or always break speed limits, while only 15.5% answer never, 
rarely or sometimes. It seems a majority of respondents perceive the prevalence of other 
drivers breaking speed limits to be high up to very high. Even though one should realise 
the difference between question Q07 – a question on the prevalence of breaking speed 
limits – and question Q04 – the question on prevalence of accidents due to breaking 
speed limits (or driving too fast, which also implies driving with an inappropriate speed, 
which is not exactly the same as breaking the speed limit) –, we could use this result to 
define a second reference in our map of items. 

The rationale supporting the use of this variable as a second reference, backing up 
our choice of interpretation, lies in the knowledge that the prevalence of accidents due 
to breaking speed limits will rise with a rising prevalence of breaking speed limits, 
irrespective of the risk that comes with breaking speed limits (except if there would be 
no risk involved at all in breaking speed limits, which is of course not true). Together 
with the first reference we defined earlier – the idea of a very low prevalence and high 
risk of the item “defective steering” (cf. supra) – we thus are inclined to interpret 
dimension 1 as the prevalence dimension, because it most clearly contrasts “defective 
steering” with a low prevalence to “driving too fast” with a high prevalence. 

The contrast between both items would be much less clearer if dimension 2 would 
be defined as the prevalence dimension since other items like “following too closely to 
vehicle in front”, “bad weather conditions”, “poorly maintained roads”, “hand held 
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mobile phone”, “hand free mobile phone” and “traffic congestion” would all be situated 
further away from “defective steering” than “driving too fast”. This would mean that 
respondents perceive the prevalence of accidents due to each of these items to be higher 
than the prevalence of accidents due to “driving too fast”, which seems unlikely in the 
view of the distribution of question Q07. 

If the first dimension is defined as the prevalence dimension then the interpretation 
of the second as the risk dimension follows automatically. This enables us to discern 4 
different groups in the two-dimensional space. The first group in the left upper quadrant 
of the solution contains the items which respondents perceive having a high risk and a 
low prevalence. These items are “defective steering”, “poor brakes”, “bald tyres” and 
“faulty lights”. The second group in the right upper quadrant of the solution comprises 
the items with a high-perceived risk and prevalence. 

These items are “taking drugs and driving”, “drinking and driving” and “taking 
medicines and driving”. A third group is formed in the lower right quadrant by the items 
“driving when tired”, “driving too fast”, “following too closely to vehicle in front” and 
“hand held mobile phone”; all items with a high-perceived prevalence and low-
perceived risk. Finally, there is one group left in the lower left quadrant, containing the 
items which respondents perceive having a low prevalence and a low risk. These items 
are “bad weather conditions”, “poorly maintained roads”, “hand free mobile phone” and 
“traffic congestion” 

Individual spaces 

The subject space of the INDSCAL-solution taught us that there is not much 
variation between the 23 countries. However, within the limits of moderate variation, 
Poland and Austria are the most extreme subjects regarding salience to either of both 
dimensions: Poland attributes more weight to the second dimension, defined as risk, 
while Austria attributes more weight to the first dimension, defined as prevalence. In 
the next paragraphs we will focus more in detail on the individual solution of both 
countries. 

Poland 

Since Poland attributes more weight to the risk dimension, which coincides with the 
vertical axis in figure 5.3, we would expect the solution (Stress1 = 0.156; proportion of 
explained variance = 0.58) to be shrunk according to the other dimension, indicated by 
the horizontal axis. Comparing the coordinates of the two most extreme items of the 
group space according to the prevalence dimension with the coordinates of the same 
items in the individual space for Poland does not allow us to confirm our expectation: 
“defective steering” and “driving too fast” are not located closer to each other in the 
individual space (distance on prevalence dimension equals 0.76) than in the group space 
(distance on prevalence dimension equals 0.70). Furthermore, the two extreme items in 
the individual space on the prevalence dimension actually are not “defective steering” 
and “driving too fast” but “hand held mobile phone” and “hand free mobile phone” and 
the distance between those two items on the prevalence dimension equals 1.076. The 
reason for this must be found in the distortions of our map in comparison with the group 
space. 
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Figure 5.3: Accident causes in Poland’s individual space 

 
 

Thus, the group space is not so well reproduced in this individual space due to some 
distortions. In the upper right quadrant, i.e. the high perceived prevalence/high 
perceived risk quadrant (cf. supra), the item “drinking and driving” is missing. In the 
lower right quadrant, i.e. high perceived prevalence/low perceived risk quadrant, the 
items “driving when tired” and “hand held mobile phone” are missing and the item 
“driving too fast” is situated on the horizontal axis and finally in the lower left quadrant, 
i.e. the low perceived prevalence/low perceived risk quadrant the items “poorly 
maintained roads” and “traffic congestion” are missing. 

Austria 

Austria attributes more weight to the prevalence dimension, which coincides with 
the horizontal axis in figure 4, and therefore we would expect the solution 
(Stress1=0.147; proportion explained variance=0.73) to be shrunk according to the 
other dimension, indicated by the vertical axis. Comparing the coordinates of the two 
most extreme items of the group space according to the risk dimension with the 
coordinates of the same items in the individual space for Austria confirms our 
expectation: “defective steering” and “traffic congestion” are located closer to each 
other in the individual space (distance on risk dimension equals 0.72) then in the group 
space (distance on risk dimension equals 0.81). However, since the solution is 
somewhat distorted in comparison with the group space, there are two other extreme 

Prevalence dimension 

R
is

k 
di

m
en

si
on

 



 Perception 

SARTRE 3 reports  137 

items in the individual space, namely “hand held mobile phone” and “traffic 
congestion”. The distance between those two items is greater than the distance between 
“defective steering” and “traffic congestion” (1,46). 

Thus, the group space is reproduced in a shrunk form in this individual space with 
the exception of some distortions. The distortion, however, is smaller for the individual 
space of Austria than for Poland, probably due to the better fit of the Austrian solution. 
In the upper left quadrant, i.e. the low perceived prevalence/high perceived risk 
quadrant (cf. supra), the item “poor brakes” is missing, although it is close to the 
horizontal axis and can probably be explained by the shrunk solution according to the 
vertical axis. In the lower right quadrant, i.e. high perceived prevalence/low perceived 
risk quadrant, the items “driving too fast”, “driving when tired”, “hand held mobile 
phone” and “hand free mobile phone” are missing, although the first two are again very 
closely situated to the horizontal axis. 

Figure 5.4: Accident causes in Austria’s individual space 

 
 

Discussion 

A retrospective analysis on one particular question of the SARTRE 3 questionnaire 
allowed us to perform a multidimensional scaling. Although this particular question was 
conceived as a uni-dimensional one, empirical data revealed that respondents might 
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have interpreted the question in more than one dimension. This partial evidence made it 
look worthwhile to study the data in more detail, concentrating on the multidimensional 
interpretation of the question concerned. 

By means of an Individual Difference Scaling we found a two-dimensional model 
that fits the data rather well. The proportion of explained variation, i.e. the squared 
distance from the subject’s space origin to a subject point, ranges from r = 0.47 for 
Croatia to r = 0.73 for Austria and France. With the exception of Croatia and Estonia 
(r = 0.48), all the other countries have r-values well above 0.5. This model provided an 
answer for the first two research questions: “What are Europeans’ perceptions regarding 
the importance of causes of road accidents?” and “Are there important differences in 
perceptions between member states?”. 

The answer to the first question can be found in the group space of the INDSCAL-
model, while the answer to the second questions is given by the subject space. The 
subject space of the model showed that there are no relevant differences between the 23 
countries involved, which means that the group space, i.e. the solution for Europe, 
summarises all the information in to one model that more or less holds for each country. 
The individual space of Austria (r = 0.73), one of the two most deviating subjects from 
the group space and with the highest proportion of explained variation, reproduces the 
group space in a shrunk form according to the risk dimension, with the exception of 
some distortions. 

The individual space of Poland, the other extreme subject regarding salience to one 
of both dimensions does not reproduce the group space. A lower proportion of 
explained variance can explain the more important distortions in the Polish individual 
space. An explanation why Austria attributes more weight to the prevalence dimension, 
while Poland attributes more weight to the risk dimension could have been found in the 
wording of the question in German and Polish. However, the wording of the question in 
the Austrian questionnaire is identical to that of the German and the Swiss version. 

Since none of those two countries show the same tendency towards the prevalence 
dimension, this explanation is ruled out. The same holds for Poland: the wording of the 
question is straightforward and does not provoke a tendency to interpret the question 
more as a question on risk. Follow-up research should focus on finding alternative 
explanations of this result. One possibility could be variation due to non-dimensional 
weighting factors. 

The group space, defined by the two dimensions of our theoretical model – 
prevalence and risk – comprises four different groups of items in our interpretation: 

• high perceived risk/low perceived prevalence items (defective steering, poor 
brakes, bald tyres and faulty lights – an alternative interpretation could be vehicle 
related items); 

• high perceived risk/high perceived prevalence items (taking drugs and driving, 
drinking and driving and taking medicines and driving – impairment related items); 

• low perceived risk/high perceived prevalence items (driving when tired, driving too 
fast, following too closely to vehicle in front and hand held mobile phone – driving 
behaviour related items) 

• low perceived risk/low perceived prevalence items (bad weather conditions, poorly 
maintained roads, hand free mobile phone and traffic congestion – external traffic 
conditions related items, except for hand free mobile phone which is actually lying 
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on the vertical axis and could as well belong to quadrant 3 under this alternative 
interpretation). 

We have to point out, however, that this interpretation is open for discussion, since it 
is based on indications rather than on unambiguous demonstration. It turned out that our 
data confirms our theoretical a priori model, but this analysis should be repeated to 
validate the model. The questionnaire should focus more in detail on each item involved 
in the analysis to define more reference points to interpret the map, produced by the 
analysis. An alternative approach could encompass linear property fitting after having 
the respondents sorted the items like for example in Rosenberg’s studies of implicit 
personality theory (Rosenberg and Sedlak 1972a, 1972b). 

By means of clear uni-dimensional questions, this method would also enable to 
elaborate the model to a three dimensional one, including the dimension “severity of the 
consequences after an accident”. This three dimensional model coincides more with the 
relevance of traffic safety to society than the two-dimensional model and thus might 
serve as a better basis to enhance traffic safety via certain interventions. 

The possibilities of enhancing traffic safety by means of a perceptual map lie in the 
comparison of respondents’ perceptions with objective data about prevalence and risk 
of certain accident causes. Such a comparison would provide us with an answer on the 
third research question: Do these perceptions reflect the real significance of road 
accident causes? Since the starting point of our study was the idea that objective 
information about risk in traffic is a necessary (but insufficient) condition to influence 
the behaviour of drivers, we could expect most respondents to react according to their 
perceptions. This implies inappropriate behaviour if their perceptions do not reflect 
correct information. Therefore we will need to have correct information about 
prevalence and risk of each item in the analysis. 

There is, however, little correct information available on risk and prevalence, even 
for these items that are seen as the most important threats to traffic safety as for 
example speeding. Hopefully the future European road safety observatory will focus 
more on gathering prevalence and risk data. In the mean time methods as the Bradley-
Terry model look very promising since these techniques derive crash risks solely from 
frequency crash data (Li & Kim, 2000). 

Of course, these methods can only offer a solution if accident data of a certain 
quality is available and this is not always the case. Accident data are known to suffer 
from underreporting and incompleteness. Furthermore, the numbers are not always 
sufficiently high in a statistical sense to draw representative conclusions that are not 
biased because of random fluctuations. Finally, defining the cause of an accident in 
general is the result of a retrospective interpretational process, which will not always 
lead to correct analysis of what happened. 

As an illustration of the possibilities of our map we will focus on the items “drinking 
and driving”, “taking drugs and driving” and “taking medicines and driving” on the one 
hand and on “hand held mobile phone” and “hand free mobile phone” on the other. The 
first three items are both situated in the upper right quadrant, i.e. the high perceived 
prevalence/high perceived risk quadrant. The item “drinking and driving” is by far the 
best-documented accident cause, not only in comparison with the other two items of the 
same quadrant, but also in comparison with all items in our map. 

The European Traffic Safety Council (2001) states that despite “[…] a small 
percentage of drivers drive with excess of alcohol, they are responsible for at least 20 
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per cent of the serious and fatal traffic injuries in the EU […]”. Even though this figure 
only holds for the current member states and not for the accession countries, it still is 
illustrative. Orenstein's risk curve (1974) is well known and shows how the risk for an 
accident rapidly increases with an increasing blood alcohol concentration (BAC): for 
example, when the BAC is between 1.4 and 1.6 grams of alcohol per litre blood, the 
likelihood of an accident is 25 times greater than for sober drivers. 

Knowledge on taking drugs and driving is not so widely available and even less 
information exists on prevalence and risk of accidents related to taking medicines and 
driving. In May 2000 the SWOV Institute for Road Safety Research in the Netherlands 
and the Utrecht Institute for Pharmaceutical Science started a feasibility study, 
preceding a large case-control study in the framework of the EU-project IMMORTAL 
(Impaired Motorists, Methods of Roadside Testing and Assessment for Licensing), 
which started in January 2002 (Mathijssen et al., 2002). This study showed an increased 
risk for road trauma for single use of benzodiazepines or of alcohol when resulting in a 
BAC between 0.5 grams alcohol per litre and 1.3 g/l. High relative risk factors were 
assessed for combinations of several drugs and for BAC’s over 1.3g/l. 

An extremely high risk factor was assessed for combined use of drugs and alcohol 
(generally resulting in high BAC’s). No clear information is available on a European 
level on the prevalence of accidents due to driving under the influence of illegal drugs, 
but since taking illegal drugs is mainly a sub cultural phenomenon, while drinking 
alcohol is more generally accepted, we could expect accidents due to taking drugs and 
driving to be less common than accidents related to drinking and driving. Estimating the 
prevalence of accidents due to taking medicines is even harder. 

The authors of the Dutch study conclude that despite a decreasing numbers of drink-
drivers and the increasing use of drugs in the Netherlands in the recent years, alcohol 
still seems to be the predominant risk factor in road traffic. Comparing this partial 
evidence with our map reveals the following. Respondents seem to perceive a 
difference between the crash risk of drinking and driving, taking drugs and driving and 
taking medicines and driving: taking drugs and driving is related to a higher risk than 
drinking and driving in the perceptual map and the latter has a higher risk than taking 
medicines and driving. 

Such a perception is not necessarily correct since high levels of BAC for example or 
the combination of alcohol and drugs come with a much higher risk. The perception of 
the prevalence of these items could also be discussed (all three items are perceived with 
a high prevalence). It would be much too easy to conclude that these items have about 
the same prevalence while there are reasons to believe that accidents related to drinking 
and driving are much more common than accidents related to taking drugs and driving. 

To prevent distracting drivers their attention from the real significance of accident 
causes, we should provide them with correct information. After all, we do not want to 
give drivers a false excuse for drink driving by drawing too much attention to the so 
called more important problem of taking drugs and driving. To conclude, drug driving 
as a rather new phenomenon that drew increasingly the attention should not dazzle us; 
drink driving remains a threat to society. 

As a second illustration we will concentrate now on the items “hand held mobile 
phone” and “hand free mobile phone”. The former item is situated in the lower right 
quadrant, which corresponds to a high perceived prevalence and a low perceived risk. 
The latter item is situated in the lower left quadrant and has a low perceived prevalence 
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and a low perceived risk. Despite their position in different quadrants, both items are 
quite similar on both dimensions because they are very close. In contrast with all the 
other items that are rather clearly belonging to one of four quadrants (except perhaps for 
one more item, namely “driving when tired”, which is situated on the horizontal axis), it 
seems that those two items are perceived as similar items, having a low perceived risk 
(this conclusion is beyond discussion within our interpretation of the map) and with a 
certain perceived prevalence (actually both items seem to have a rather neutral 
perceived prevalence, not very low, nor very high). 

Two things are striking. There seems to be a greater consensus about risk related to 
both items among respondents than in the literature. Some studies clearly showed hand 
held mobile phone use to be related to a greater risk for an accident than hand free 
mobile phone use (De Proft, et al., 1997; Hway-liem, 1998; Direct Line Insurance, 
2002) while another study contradicts these findings and concludes that both items 
come with a similar risk (Patten et al., 2003). 

Whatever the truth, drivers attribute a very low risk level to both items while there is 
a consensus that both items are related to an elevated risk. One study even found 
evidence that the elevated risk level is comparable to the risk related to driving under 
the influence of alcohol with a BAC of 0.8g/l (Direct Line Insurance, 2002). Clearly, 
respondents seem to underestimate the risk of both items. Our perceptual map provides 
us an indication that drivers might underestimate the danger of using their mobile phone 
– either hand held or hand free – while driving. 

Finally we conclude that multidimensional scaling offers some promising 
possibilities to compare respondents’ perception of road accident causes with objective 
information about these causes. Such a comparison could serve as a meaningful basis to 
enhance traffic safety by means of certain interventions, defined as actions in the pre-
crash phase, focussed on humans via education. We expect these interventions 
eventually to lead to a decrease in the number of traffic accidents, if they are embedded 
in an integrated approach. To optimise this promising method, mainly two conditions 
have to be fulfilled. First, the model has to be validated to place its interpretation 
beyond discussion and it should be extended to a three-dimensional one; second, correct 
crash prevalence and crash risk data has to be available. 
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Introduction 

Dealing with road-traffic situations puts great demands on human abilities because 
as a biological species we are not adapted to the high speeds of motor vehicles. For 
humans to survive in such an environment it is necessary to introduce a number of 
technical measures and behavioural regulations. These regulations enable humans to 
safely participate in road-traffic situations because of the resulting increased 
predictability of traffic-related events. However, whenever there are regulations or 
rules, there will always be some people who violate them. Compliance with traffic 
regulations depends on their nature, enforcement, social norms, and other conditions. 
Furthermore, traffic participants have different attitudes to various traffic regulations; 
they tend to be more or less aware of traffic threats, and they drive under various 
conditions (good and bad weather, degrees of urgency, quality of car, levels of 
congestion, etc.). All these factors affect their behaviour and the safety of their driving. 
We are also aware that traffic regulations are only a part of the traffic system, and that 
cultural and social norms, economic, political and technical conditions, etc., have an 
influence. Therefore, the findings here should be interpreted with caution and provide 
more of a general perspective than a strict assessment of the causal relationships. 

Legislation on alcohol and drugs 

The first figures to document the dangers of driving under the influence of alcohol 
came from Copenhagen, Denmark. In 1924, the first statistics emerged because of 
examining the driver of every car involved in an accident that was officially recorded by 
the police (Kraut, 1924, Fog, 1931; both quoted in Heifer et al., 1992). In 1930, the first 
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German attempt at standardisation was made with a decree by the president of the 
police: all drivers whose behaviour gave rise to the suspicion that they were drunk had 
to be medically examined. After the end of Prohibition, the USA experienced a 
remarkable increase in the number of traffic accidents (Strube, 1934; as cited in Heifer 
et al., 1992). 

Sweden was among the first countries that acknowledged the role of alcohol in road-
traffic accidents and, as a result, decided to take measures to reduce the problem. In 
1925 it became an offence under the law to drive while impaired by alcohol, and in 
1934 the Swedish government passed a law that permitted police authorities to take 
blood samples for forensic purposes. This paved the way for the establishing of legal 
limits for a driver’s blood-alcohol concentration (hereafter referred to as “BAC”) 
(Andreasson and Jones, 1990). 

Legal limits for BAC were only passed into law slowly, as the results of scientific 
research became available and the effects of different BACs on driving performance 
became better known. 

The first country to establish a legal limit was Norway. In 1936, BACs that 
exceeded a certain limit were defined as a criminal offence (Braun, 1989). 

Criminal or administrative law? 

Laws on alcohol and drugs can be executed in two different ways. The first 
possibility is prosecution through the courts; the second option is the administrative 
approach. 

Ross (1991) is of the opinion that drunk driving should not be a criminal offence and 
that routine cases should not be the responsibility of the courts. The judicial prosecution 
of offences involving alcohol has shown itself to be ineffective (Ross, 1991, Bonte, 
1992, Harvard, 1990) and should therefore be replaced by administrative measures. 
Ross (1991) considers that the large number of perpetrators compared to the limited 
resources available to the courts represents a major problem of poor efficiency when it 
comes to the judicial prosecution of drunken drivers. 

Legislation in many countries makes it possible for offences against laws on alcohol 
to be pursued on an administrative basis. Judicial involvement in the offence is only 
required if people were injured or at least massively exposed to danger because of 
drunken driving. With regard to the temporary suspension of the driving licence, which 
is used as a sanction for offences against applicable road-traffic law, laws for 
administrative handling as an alternative to judicial handling have increasingly been 
introduced, particularly in the USA. 

Experience has shown that the driving population regards the temporary suspension 
of a driving licence, handled on an administrative basis, as a severe penalty, at least as 
severe as a several-hundred-dollar fine or one to two days in prison (Ross, 1991). 

Administrative licence actions raise the general level of deterrence because of the 
increasing certainty and speed with which the penalties are applied (Ross and Gilliland, 
1991; as cited in Wilson and Chen, 1997). This makes it one of the most effective 
measures for deterring drunken drivers (Stewart, 1993; as cited in Wilson and Chen, 
1997, KfV, 1988; as cited in Braun, 1989). 

In most countries the application of administrative law requires the possibility of 
using a generally accepted proof of impairment. Since the level of alcohol and the 
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degree of impairment are well correlated, such a proof is accepted by most countries as 
evidence for the danger caused by alcohol. As far as drugs are concerned, however, it is 
far more difficult to prove the correlation between concentration and impairment. 

Requirements for the effectiveness of traffic regulations 

Laws concerning alcohol and drugs in road-traffic situations are most effective if a 
few basic elements are taken into account. Laws are behavioural regulations, they 
constitute rules, which aim at directing future behaviour. For this aim to be achieved 
and for laws to be effective, three aspects have to be taken into account (Tränkle, 1993): 

• Familiarity with the traffic legislation 

Laws can only be effective if they are sufficiently well known to the road users. This 
can be achieved by traffic education, media information, etc. 

• Assessment and acceptance 

Norms are evaluated by relevant target groups so as to determine whether they are 
suitable for a specific situation, whether they are appropriate and whether they are 
legitimate. The level of acceptance can be raised considerably and effectively by using 
publicity and educational campaigns. 

• Sanctions 

A distinction has to be made between the risk and the intensity of sanctions as well 
as their swiftness. Normally, the risk of being fined is considered more important. For 
this risk to become relevant, a certain intensity of controls is required. 

A law that is not monitored does have less effect. If the danger of being detected and 
fined is so low as to be ignored, legislation has only part of the effect it could have. The 
subjective probability of being detected is decisive, not the objective probability. 
However, it has been reported that there is a correlation between the subjective and the 
objective probability of detection (Bonte, 1992). Krüger (2001) considers the 
probability of detection to be an important, generally preventive tool for creating an 
awareness of norms. Actions, which are not detected, are also regarded as less 
reprehensible. This implies that simply introducing a new law will, on its own, produce 
relatively little effect. The new law has to be made known to the general public, and its 
observance has to be closely supervised and linked with clearly defined and well-known 
sanctions. 

Because of the close correlation between legislation, extent of knowledge, sanctions 
and supervision it is difficult to evaluate the effects of a law as such, since other 
elements also have a considerable influence. A possible reduction in the number of 
alcohol-related accidents that occurs after the introduction of a new law may also be 
caused (in part) by publicity campaigns that provide detailed information for the general 
public. This aspect, therefore, always has to be taken into account when evaluating the 
effectiveness of any legislation. 

Brown et al. (1987) report the findings of Sabey and Taylor that in-depth studies in 
Great Britain showed that human factors contribute to around 95 percent of all road 
accidents. These factors include: lack of road craft, misperception of traffic hazards, 
driving excessively fast for the prevailing traffic and road conditions, failing to give 
way to other road users having priority, driving to close to the vehicle in front, improper 
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overtaking, and impairment by alcohol. The findings from other countries are similar. 
Evidently, almost all of these factors are regulated by traffic laws, as are a number of 
other behaviours, e.g., the use of seat belts, the use of headlights during the day, etc. 

The evaluation of traffic enforcement has shown that police surveillance increases 
road users’ compliance with the law. Aberg (1988) investigated the extent to which 
differences in enforcement in urban areas affect drivers’ behaviour. He found that a 
change in the speed limit from 50 km/h to 30 km/h at the beginning of the school year 
caused drivers’ compliance on enforced roads, but not so much on un-enforced roads. 
Differences in enforcement activity caused differences in the mean vehicle speed 
between roads. He reported similar results in a study of the effects of breath-testing 
drunken drivers, and mentioned a Dutch study where concern about safety conditions 
did not influence drivers’ actual choice of speed. It is evident from these studies that 
traffic rules alone are not enough, but that the necessary enforcement is also required. 

Riedel et al. (1988) investigated whether a public campaign, with or without police 
surveillance, could influence speeding behaviour on roads outside built-up areas. They 
agreed with Shinar and McKnight (1985), that police surveillance could only force 
drivers to comply by means of a threat rather than as a result of an attitude change, and 
with Rooijers (after Riedel et al., 1988), that a change in behaviour resulting from a 
fundamental change in attitude towards speeding could be more effectively brought 
about by a publicity campaign. It followed from their study that a publicity campaign 
was very helpful in supporting police enforcement by increasing the effectiveness of 
speeding surveillance. The publicity campaign’s effects on speeding behaviour, with or 
without police surveillance, were much greater than those of police surveillance alone. 
This is in line with Makinen’s (1988) belief that driving behaviour is conditioned by 
much deeper, underlying mechanisms than the mere risk of being caught. Therefore, 
enforcement should not be organised solely based on the risk of being caught when 
committing a traffic violation. Even for drivers complying only because of ‘the 
enforcement risk’, more publicity should be given to traffic enforcement. Gundy (1988) 
found that intensive police enforcement and a publicity campaign can achieve an 
impressive short-term improvement in seat-belt use, and even some medium-term 
changes in people’s seat-belt usage habits. 

All these studies clearly revealed that traffic regulations without enforcement and 
other measures (publicity campaigns, driver education) are not enough. Therefore, our 
analysis can give us only some hints about the effects of regulations. In any case, it is 
usual for changes in regulations to be accompanied by stricter enforcement and 
publicity campaigns. 

Although there has been a steady improvement in road safety in recent years, the 
situation is still socially unacceptable. After 1 May 2004, the road-safety situation will 
change, because it will be necessary to take into account the situation in all 25 countries 
of the EU. To achieve the aims of the European Road Safety Action Programme in all 
the member countries there will be a greater need for the introduction of various 
measures to encourage road users to change their attitudes and improve their behaviour 
on the road. In this paper we have tried to prove the importance of legislation in the area 
of road safety. 
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Figure 6.1: Development of motorization and traffic safety 
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Standard acronyms for the countries are used and presented in Table 1 

Looking at the increase in the levels of motorisation and the consequences, i.e., the 
number of people killed per 1 million inhabitants, is a possible indicator of the level of 
exposure and a way to assess the changes between SARTRE 2 (1995/1996) and 
SARTRE 3 (2002/2003). This relationship, and its development over time, is shown in 
Figure 6.17. For practically all countries we see an increase in the level of motorization, 
although it takes place at different rates. In particular, Italy, Ireland and Greece have 
had large increases in motor-vehicle ownership per inhabitant. With regard to the 
number of fatalities per million inhabitants, almost all countries have had a positive 
development over the past ten years. The only country with a negative development is 
Slovakia. 

The three SARTRE studies have given us enough data for different kinds of 
analyses, either at certain points in time or as developments over time. Legislation can 
have an influence on behaviour through its implementations, enforcement and publicity, 
and as all this takes place in a solid road-and-safety context, these aspects were taken 
into account. 

Altogether, three complexes of data were analysed: those related to (1) alcohol 
(DWI), (2) speed, and (3) the use of seat belts. The situation is presented in the model in 
Figure 6.2. 

Figure 6.2: Model of the ways legislation could influence drivers’ behaviours 
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CONTEXT: ROAD NETWORK, MOTORISATION RATE, SAFETY, CULTURE

 
 

                                                         
7 Data in Figure 1 are taken from Contextual data SARTRE 2 and SARTRE 3, IRTAD data base, Unfallstatistik 1991, 1996, 2002, World Road 

Statistics 1987 – 1991 and 1989-1993. 
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Method 

Data 

Due to the nature of problem, contextual data (Evers, Ewert, 2003) and aggregated 
average answers for the countries participating in all three or only some SARTRE 
studies were used. As a result, we have a total of 57 cases (countries): some countries 
appeared in all three time studies, while others appeared in two or only one. The 
countries were labelled with their acronyms and respective numbers (1, 2 or 3) 
depending on the SARTRE study in which they participated. 

Data were taken, on the one hand, from all three SARTRE studies as means or 
averaged percentages of the aggregated answers of a participant from the respective 
country or as percentages of certain categories of answers; and, on the other hand, from 
contextual data relating to different SARTRE studies (see Appendix). Because there 
were some missing contextual data for some countries in certain time periods, only 
those “contextual” variables that were complete were used for the majority of the 
countries for all three time periods. In each case – DWI, speed, safety belt – only those 
contextual variables that were relevant were used for the analysed content, i.e., those 
connected with legislation and its enforcement. 

Table 6.1: Countries participating in SARTRE 1, 2 and 3 

SARTRE 1 SARTRE 2 SARTRE 3 

A 1 Austria A 2 Austria A 3 Austria 
B 1 Belgium B 2 Belgium B 3 Belgium 

CZ 2 Czech CZ 3 Czech 
CZ 1 Czech + Slovakia 

SK 2 Slovakia SK 3 Slovakia 

DK 1 Denmark  DK 3 Denmark 

F 1 France F 2 France F 3 France 

D 1 Germany (East/West) D 2 Germany D 3 Germany 

H 1 Hungary H 2 Hungary H 3 Hungary 

IRL 1 Ireland IRL 2 Ireland IRL 3 Ireland 

I 1 Italy I 2 Italy I 3 Italy 

NL 1 Netherlands NL 2 Netherlands NL 3 Netherlands 

P 1 Portugal P 2 Portugal P 3 Portugal 

E 1 Spain E 2 Spain E 3 Spain 

S 1 Sweden S 2 Sweden S 3 Sweden 

CH 1 Switzerland CH 2 Switzerland CH 3 Switzerland 

GB 1 United Kingdom GB 2 United Kingdom GB 3 United Kingdom 

 SF 2 Finland SF 3 Finland 

 GR 2 Greece GR 3 Greece 

 PL 2 Poland PL 3 Poland 

 SLO 2 Slovenia SLO 3 Slovenia 

  CRO 3 Croatia 

  CYP 3 Cyprus 

  EST 3 Estonia 

 

Procedure 

The possible interrelations between different traffic rules and their changes, on the 
one hand, and self-reported behaviours and attitudes, on the other, were studied. The 
relationships between contextual data and aggregated subjective answers should reveal 
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the possible influences of traffic rules and their (perceived) enforcement on public 
attitudes and self-reported behaviours. In particular, the relationships regarding DWI, 
speed, and seat-belt use, and their corresponding enforcement variables were studied 
with the use of different multivariate methods. Although traffic attitudes and behaviours 
are complex phenomena, dependent on a number of diverse factors, we tried to find 
only the relationships between relevant survey data and the contextual data on 
legislation. Nevertheless, it must be said that also other contextual data, e.g., the level of 
safety as revealed through the number of people killed in traffic accidents, the level of 
motorization, can influence these relationships in an important way. 

Three kinds of multivariate analysis were used, canonical correlation, multiple 
regression and principal component analysis. These three methods were used because 
we tried to approach the data from different points of view: 

• global (canonical analyses) versus partial (multiple regression); 

• variables versus cases (countries), which is achieved with the use of 
principle component analyses 

In canonical correlation analysis the relations between two sets of variables are 
examined, in our case between the survey variables (attitudes, self-reported behaviours) 
and the contextual data (legislation, presence or perception of enforcement). We 
determine successive composites of one set of variables that have the maximum 
correlation with the successive composites of the other set. The canonical correlation Rc 
is the product-moment correlation between the two weighted composites, and the 
composites of a pair are defined so that they maximize their canonical correlation. The 
composites defined by these sets of weights are called canonical variables. For some 
investigators, canonical component loadings (the correlations between the observed 
variables and the composites), which are equivalent to principal component loadings, 
are preferable for interpretation. Bartlett (after Thorndike, 2000) provided a test for the 
statistical significance of canonical correlations, i.e., the null hypothesis that none of the 
canonical correlations differ from zero by more than would be expected by chance is 
tested with !2. While the square of the canonical correlation Rc

2 expresses the proportion 
of variance in each composite that is related to the other composite of the pair, the index 
of redundancy expresses the relation between both sets of variables in terms of the 
accounted variance. 

The second procedure examines the multiple regression between a single dependent 
(or criterion) variable and a set of independent (or predictor) variables to best represent 
the relation in the population (Venter and Maxwell, 2000). In this case the method was 
used to explain the relations between variables and enable understanding of the 
phenomena. The procedure measures the variability in the dependent variable accounted 
for by the independent variables (i.e., multiple R2). While the dependent variables were 
the aggregated answers of the participants in the SARTRE studies, the independent 
variables were the contextual data (traffic rules in particular countries, number of cars 
per population, number of people killed per million inhabitants). In this analysis only 
the relations between the variables were revealed. Only variables with significant "s 

were taken into account. 

The principal component analysis transforms the original variables to a smaller 
number of uncorrelated variables (components) by partitioning the total variance by 
finding the linear combinations of the variables that account for most of the variance. 
The components are interpreted by using the largest component-variable correlations 
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(component loadings). The module in STATISTICA enabled us to specify active (in our 
case subjective) and supplementary (in our case objective) variables. The 
supplementary variables are mapped onto the same component space as derived from 
the analysis of active variables. They are included for the purpose of interpretation. The 
procedure recovers a vector space of lower dimensionality onto which the original 
points, variables or cases, can be projected. We produced plots of variables and plots of 
cases in the component space. The contribution of a case (in this instance a particular 
country) is a measure of the importance of a case as a determinant of the component 
axis. The component coordinates of the cases should be treated as points on the lines 
that are made to pass through the clouds of points in the space generated by the vectors 
of the cases. The cases with large contributions to a particular component are the most 
indicative of the concept or construct represented by that component. Of special interest 
to us were the differences in the component coordinates of the countries participating in 
the different SARTRE studies. This was so we could trace the influence of regulations 
or condition changes to attitudes and self-reported behaviours in a particular country 
through time. In addition, more general trends, taking into account a larger number of 
countries could be revealed. 

Results and discussion 

In all three analyses presented in this section – DWI, speeding and use of seat belt – 
contextual data concerning legislation (maximum allowed BAC, speed limits, 
obligatory use of seat belt, existence of point system, etc.) served as independent 
variables, while survey data (attitudes, self-reported behaviours) served as dependent 
variables. 

Driving while intoxicated (DWI) 

Attitudes towards the abuse of alcohol and self-reported DWI behaviours are 
important indicators of traffic safety regarding the number of accidents caused by DWI. 
A canonical correlation analysis reveals that 30.58 percent of the variability of answers 
related to DWI and the use of alcohol while driving was explained by the highest 
allowed level of BAC, the existence of random breath-tests and the point system, 
though not all the contextual variables contributed to an equal extent (Table 2, Figure 
6.3). The answers regarding DWI and the opinion about the BAC limit were to a greater 
extent explained by the allowed BAC level, while the perception of alcohol as the cause 
of traffic accidents and the frequency of drinking were explained mainly by the 
perceived probability of checking for alcohol while driving. 
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Table 6.2: Driving while intoxicated (DWI): canonical analysis summary 

Total redundancy Left Set: 30,5787% Right Set: 23,9376% 

Canonical Structure 

Left Set Canonical Solution   1 Canonical Solution   2 

Q4b cause alcohol -0.230137 0.553401 

Q19 how often drink 0.243947 0.697664 

Q20 how often DWI -0.931298 0.076377 

Q21 how often DWI over limit -0.475808 0.425558 

Q22 opinion about limit 0.828475 0.025272 

Right Set   

Q25 probability of alcohol check 0.321667 -0.829262 

Max BAC 0.881540 0.339091 

Random test -0.163139 -0.234764 

Point system 0.128575 -0.244345 

N=57, canonical R1: 0, 79688; Chi
2
(20) = 73,021 p = 0,0000; canonical R2=0,510475; 

Chi
2
=21,61844 p = 0,04207 

Remark: The full text of the items and the answer categories are in the Appendix 

 

Figure 6.3: Driving when intoxicated. Graphical presentation of the results of 
the canonical correlation analysis. 
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The rather low explanatory powers of the existence of a points system and random 
breath-tests on attitudes and self-reported behaviour regarding DWI are surprising. 

The multiple regression analysis additionally clarifies the influence of particular 
contextual variables (table 3). 
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Table 6.6: Questions about DWI. Multiple regression analysis. 

 

Question 

Alcohol 
cause of 

traffic 
accident 

Q04b 

In general how 
many days per 
week do you 

drink alcoholic 
beverage ? 

Q19 

The number of 
days per week 
do you drive 
after drinking 
even a small 

amount of 

alcohol? 

Q20 

Over the last 
week, how 

many days did 
you drive 
when you 

might have 
been over the 
legal limit for 
drinking and 
driving? Q21 

Do you 
think that 
drivers 

should be 
allowed to 

drink? 

Q22 

R 0.38 0.39 0.72 0.47 0.66 

Adjusted R
2 0.08 0.08 0.48 0.16 0.40 

F 2.160 2.276 14.033 3.703 10.227 

p 0.086 0.073 0.000 0.010 0.000 

Standardized regression coefficients " 

Q25 
Probability of 
alcohol check 

-0,312* -0,325* -0,256* -0,330* 
0.169 

Max BAC -0,042 0,306 -0,739** -0,318* 0.715** 

Random 
breath test 

-0,074 0,154 -0,115 0,139 0.237 

Point system -0,166 0,043 -0,053 -0,130 0.170 

• p < 0,05, **p < 0,01 
 

The perceived probability of alcohol as the cause of traffic accidents and the 
frequency of drinking (without driving) were not included in any statistically significant 
relationships with the independent variables. The attitude towards the level of the 
allowed BAC while driving was explained by the maximum allowed BAC level (40 
percent of the explained variance). Higher levels of allowed BAC while driving were 
more supported in countries with a higher allowed BAC level. Driving after drinking 
even a small amount of alcohol was more frequent in countries with a higher level of 
allowed BAC and a lower perceived probability of checking for alcohol (52 percent of 
the explained variance). The greater frequency of driving with a BAC over the legal 
limit was explained by a lower probability of perceived checking for alcohol (14 
percent of the explained variance). In short, the connections between attitudes and self-
reported behaviours concerning DWI are dependent on the relevant traffic regulations 
and their enforcement. 

From scatter-plots of questions 20 (driving after consuming even a small amount of 
alcohol) and 21 (driving after probably consuming enough alcohol to be over the legal 
limit) against the level of the highest allowed BAC it is evident that the allowed 
maximum BAC level is related to the prevailing answers in different countries (Figure 
6.4). 

In countries with a lower allowed level of BAC (0.0 or 0.2) driving after consuming 
even a small amount of alcohol (F = 27.423; p = 0.000) is reported as less frequent than 
in countries with a higher allowed level. There is no significant difference between 
countries with a 0.5 or a 0.8 allowed maximum level of BAC. 
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Table 6.4 Allowed maximum blood alcohol concentration g/l for drivers 

Country 1990 1995 2001 

Czech Republic 0.0 0.0 0.0 

Hungary 0.0 0.0 0.0 

Slovakia 0.0 0.0 0.0 

Poland 0.2 0.2 0.2 

Sweden 0.2 0.2 0.2 

Estonia 0.0 0.0 0.2 

Croatia 0.5 0.5 0.5 

Finland 0.5 0.5 0.5 

Netherlands 0.5 0.5 0.5 

Portugal* 0.5 0.5 0.5 

Slovenia 0.5 0.5 0.5 

Austria 0.8 0.8 0.5  

Belgium 0.8 0.5 0.5 

Denmark 0.8 0.8 0.5  

France 0.8 0.5 0.5 

Germany 0.8 0.8 0.5 

Greece 0.8 0.8 0.5 

Spain 0.8 0.8 0.5 

Italy 0.8 0.8 0.5 

Ireland 0.8 0.8 0.8 

Switzerland 0.8 0.8 0.8 

United Kingdom 0.8 0.8 0.8 

Cyprus 0.9 0.9 0.9 

*In the year 2001 the max. limit was 0.2 
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Figure 6.4: (a) Proportion of drivers not driving after consuming even a small 
amount of alcohol versus maximum allowed BAC level (b) Proportion of drivers 
not driving after consuming more than the allowed quantity of alcohol versus 
maximum allowed BAC level 

  
 

The situation is similar with reported driving after probably consuming alcohol over 
the legal limit, although the differences are not statistically significant in this case (F = 
2.65; p = 0.080). It is evident that the great qualitative difference in self-reported DWI 
behaviour is between countries with an allowed BAC level of 0.0 (or 0.2) and those 
with 0.5 and 0.8. Therefore, the change between the levels 0.8 and 0.5 does not improve 
the situation as much as the change towards 0.0 (or 0.2). This must be considered when 
preparing legislation changes concerning DWI. 

In the principal component analysis only the first two components were taken into 
account, explaining about 69 percent of the variance (Figure 6.5). The first component 
(x-axis) could be labelled "tolerant to DWI" (opinion about the limit; greater frequency 
of drinking; greater frequency of driving after drinking a small quantity of alcohol, 
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higher level of BAC allowed) – "not tolerant to DWI", while the second (y-axis) could 
be labelled "drink – alcohol not cause of accident" (greater frequency of drinking; 
alcohol not perceived as the cause of traffic accidents; lower perceived frequency of 
control) – "do not drink themselves". Evidently we could partition the component space 
into the four segments of lower or higher safety orientation, and the contextual variables 
support this partition. 

Figure 6.5: Data about driving while intoxicated. Two-components solution, 
presentation of variables 

 
 

If we now consider different countries (Figure 6.6), their location in the component 
space and the changes in the course of three SARTRE studies, a general tendency 
towards greater safety (less DWI) is shown. Generally, changes in the positive direction 
are greater in countries that introduced legislation measures for road safety (e.g., 
Ireland, where they introduced a penalty-point system some months before SARTRE 3; 
Austria = lower BAC limit in 1998 and other changes in legislation, Slovenia = penalty-
point system and higher fines in 1998) or more enforcement (Switzerland and 
Denmark). In some countries (e.g., Spain, Greece, Portugal) changes in legislation did 
not have a positive effect on drivers’ attitudes and self-reported behaviour. In those 
countries we can report changes in the direction that more drivers favour drinking as 
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much as they want and more frequent driving after drinking even a small amount of 
alcohol or even more frequent driving over the limit. 

On the left-hand side of Figure 6.6 (not tolerant to DWI) are all the countries that do 
not allow even the smallest quantity of alcohol during driving (max BAC 0.0 and 0.2 
g/kg) and countries with the highest traffic safety level in Europe (United Kingdom, 
The Netherlands, Finland) in which the otherwise allowed maximum BAC level is 
higher, but with other countermeasures (e.g., general alcohol policy, traffic education, 
enforcement, penalty points, etc.) they ensured that drivers do not drink before they 
drive. Attitudes and the self-reported behaviours of drivers from the countries with 
lower levels of traffic safety provide evidence that above all the complete prohibition of 
alcohol during driving, supported by the relevant control and enforcement, is effective 
in preventing DWI. On the right-hand side of Figure 6.6 (tolerant to DWI) are mainly 
the countries, traditional producers of vine, where there is a habit that people drink 
alcohol every day and then drive, often also exceeding the allowed maximum BAC 
level (Cyprus, Greece, Spain). It is interesting that lowering the allowed maximum 
BAC level (from 0.8 to 0.5 g/kg) in Spain and Greece did not bring positive results, and 
even worsened the situation. 
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Figure 6.6: Data about Driving while intoxicated. Two components solution, 
presentation of cases (countries) 
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Smaller changes reflect more stable attitudes, which is perhaps the consequence of a 
stable situation regarding alcohol and driving. During the period from SARTRE 1 to 
SARTRE 2 changes in legislation appeared only in Belgium and France, and during the 
period from SARTRE 2 to SARTRE 3 changes in legislation concerning DWI appeared 
in Austria, Denmark, Germany, Greece, Spain and Italy. All these changes were a 
lowering of the maximum BAC from 0.8 to 0.5. A change that appears to be 
psychologically insignificant, as is evident from Figure 6.4. 

Speeding 

A canonical correlation analysis reveals that 16.08 percent of the variability of the 
answers related to speeding was explained by the speed limits, the points system and the 
perceived probability of punishment for speeding (Table 5). Not all the contextual 
variables contributed to an equal extent in explaining the self-reported behaviour on 
speeding. Speed limits in built-up areas and on motorways have the greatest explanatory 
power, explaining mainly the general estimation of one’s own speed and self-reported 
own speed on local roads. Some expected influences are therefore lacking (e.g., the 
influence of the speed limit in built-up areas on the self-reported speed in these areas). 

Table 6.5: Speeding, canonical analysis summary 

Total redundancy Left Set    16,1097 % 

 Right Set  20,6317 % 

Canonical Structure 

Left Set Canonical Solution   1 

Q4d cause speed 0,327650 

Q7 others violate speed 0,357631 

Q8 your speed slower -0,769153 

Q9a faster on motorways 0,384403 

Q9b faster main road -0,115655 

Q9c faster local road -0,401431 

Right Set  

Speed in built up areas -0,463224 

Speed Motorway -0,699397 

Main roads 0,379549 

Point system -0,087924 

Q12 speed not punished 0,193546 

N=55, canonical R1: 0,70600; Chi2(21) = 60,762;  p = 0,00447 
 

Multiple regression analysis gave us separate insights for particular variables. All 
but one of the regression coefficients are insignificant. Only the self-reported general 
speed could be explained by legislation and the perceived enforcement variables. The 
higher the speed limit on motorways, and in built up areas, the slower is the self-
reported driving in comparison with other drivers (23 percent of the explained variance; 
R = 0.552; F = 4.305; p = 0.003). 

Again, only the first two components of the principal component analysis were used, 
explaining more than 75 percent of the variance. Both are connected to the Safe-Unsafe 
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dimension, the first one (x-axis) with general slower–faster driving in comparison to 
other drivers and slower–faster driving on motorways, and the second one (y-axis) in 
built-up areas (Figure 6.7). 

Figure 6.7: Data about speeding. Two components solution, presentation of 
variables 

 
 

There is a tendency in a number of countries towards slower self-reported driving in 
general, and towards slower driving in built-up areas. Nevertheless, in some countries 
there is tendency towards slower general driving, but faster driving in built-up areas 
(e.g., Netherlands, Sweden, Spain, Czech, Germany). 

Use of the seat belt 

A canonical correlation analysis reveals that only 9.64 percent of the variability of 
the answers related to the use of seat belts was explained by the existence of sanctions 
for not using the rear seat belt: the points system and the perceived probability of 
punishment for non-use of the seat belt (Table 6). Mainly, the existence of sanctions and 
the points system have some explanatory power. 
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Table 6.6: Use of seat belt (DWI), canonical analysis summary 
N=54, canonical R1: 0,61703; Chi

2
(18) = 31,614 p = 0,02447 

Total redundancy Left Set 9,6376% 

 Right Set 19,1101% 

Left Set Canonical Solution 1 

Q15D belt in built up -0,514477 

Q15 B belt on main roads -0,265736 

Q15a belt on motorways 0,018041 

Q17a seat belts necessary 0,286572 

Q17b seat belt not reduce risk 0,258914 

Q17c without belt comfortable -0,522793 

Right Set  

Sanctions back -0,821632 

Point system 0,624461 

Q18 belt not punished 0,088848 

 

All multiple regression coefficients but one (the question Q17 c: When I'm not 
wearing my belt I feel less comfortable as though something was missing) were 
statistically insignificant. The feeling of being uncomfortable if not using a seat belt is 
mainly explained (10 percent of explained variance; R = 0.396; F = 3.103; p = 0.035) by 
sanctions for not using the rear seat belt. 

The principal component analysis gave us two component solutions explaining 
82.05 percent of the variance. The first one (x) could be named "Seat belt necessary" – 
"Seat belt unnecessary", while the second (y) "Seat belt not reduce risk" – " Seat belt 
not reduce risk". 
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Figure 6.8: Data about seat belt. Two components solution. 

 
 

In terms of countries, with a few exceptions there is a tendency towards greater 
safety with time. 

Conclusions 

Based on the data available in the SARTRE project (survey and contextual data) we 
can generally conclude that legislation has an influence on driving attitudes and self-
reported behaviours. This is revealed by the differences between the countries with 
different legislation and by the differences between countries after they change their 
legislation. These influences are, however, not particularly strong. There are a number 
of reasons for this. In principle, legislative traffic regulations are similar in European 
countries and the principle solutions are given in international agreements (e.g., Vienna 
convention). On the other hand, legislation is not the only factor that influences 
attitudes and behaviour.  Legislation influences them in the context of its enforcement, 
general cultural habits, traffic infrastructure development, etc. Some influences did not, 
however, reveal themselves, due to the nature of data, e.g., the homogeneity of certain 
legislative solutions in different countries. It can be said that there is a stable tendency 
in attitude and self-reported behaviour towards greater safety. Changes in traffic 
developed and safer countries are smaller than in less developed and less safe countries. 
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The influence of legislation is not the same for all the main traffic problems. The 
most important influences of legislation appeared in the area of DWI. Regarding the 
allowed maximum alcohol level it is evident that only the total prohibition of the use of 
alcohol while driving is reducing the variability in attitudes and behaviour towards 
achieving greater safety. Changes from 0.8 to 0.5 BAC are much less effective than a 
reduction to 0.0 or 0.2. The maximum allowed BAC can, on one hand, express greater 
concern/neglect for safety in the country where it is a problem, but there are also 
cultural and other habits. It could even be unimportant in countries where the social 
norms in traffic are inclined towards greater safety. For instance, while in the United 
Kingdom the highest allowed BAC level is 0.8, drivers in the United Kingdom are still 
safer than the drivers in some other countries. 

The influence of the differences in legislation for the other two fields, speed and seat 
belt use, are much weaker due to the greater similarity in the relevant legislation. 
Perhaps these regulations are not perceived as thresholds (to drink and drive, or not) 
like alcohol regulations, but as points on the continuum (speed regulations) or as 
something that depends on the quality of the car (the existence of a rear seat belt).  
Speeding, like DWI, is also mater of the social norms in a certain country. Because of 
the expected increase in the number of drivers with different social norms on the same 
roads due to the enlargement of the EU it is even more important to harmonise traffic 
regulations in all the EU countries (e.g., the same speed limits on the same types of 
roads) in connection with enforcement and the relevant traffic-safety campaigns. 

This analysis did not give a final answer to the question about the importance of 
traffic legislation, especially about single, concrete solutions. Furthermore, it would be 
useful to collect other data that were not available for these analyses (e.g., objective 
data about traffic enforcement and the behaviour of traffic participants, measurements 
of average and excessive speeds, use of seat belts, etc.) to get a clearer picture about the 
relative impact of legislative influences in comparison with other influences (e.g. traffic 
infrastructure, quality of cars etc.). 

References 
Aberg L. (1988). Driver behaviour and probability of detection on roads with 

temporary 30 km/h speed limit. In: J.A. Rothengatter, R.A. de Bruin (Eds.) Road user 
behaviour, Assen: Van Gorcum, 572-577. 

Andreasson R. Jones A.W. (1990) History and highlights of alcohol-legislation in 
Sweden; Tribute to Erik M. P. Widmark and Roger K. Bonnichsen., Perrine, M.W.B. 
(Ed.). Alcohol, Drugs & Traffic Safety. Proceedings of the T89 11th International 
Conference on Alcohol, Drugs and Traffic Safety, October 24-27, 1989, Chicago, 
Illinois, U.S.A. National Safety Council, Chicago, Illinois 1990, 295-299. 

Bonte W., (1992), Measures against drunken driving in Germany., Japanese Journal 
of Alcohol Studies and Drug Dependence Vol.27 No.1, 1992,  50-56 

Braun E., (1989) Atemalkoholmessung Einsatz und Auswirkungen in Österreich und 
anderen Ländern Kuratorium für Verkehrssicherheit, Wien, 

Brown I.D., Groeger J.A., Biehl B. (1987). Is driver training contributing enough 
towards road safety? In: J.A. Rothengatter, R.A. de Bruin (Eds.) Road Users and Traffic 
Safety, Assen: Van Gorcum, 135-156. 



European drivers and road risk 

164 

Evers C., Ewert U. (2003) Social attitudes to road traffic risk in Europe, Phase 3, 
Contextual data, draft 

Gundy C. (1988). The effectiveness of a combination of police enforcement and 
public information for improving seat belt use. In: J.A. Rothengatter, R.A. de Bruin 
(Eds.) Road user behaviour, Assen: Van Gorcum, 595-600. 

Harvard J.D.J., (1990), Countermeasures to drinking driving under different legal 
systems., PERRINE, M.W.B. (Ed.). Alcohol, Drugs & Traffic Safety.  Proceedings of 
the T89 11th International Conference on Alcohol, Drugs and Traffic Safety, October 
24-27, 1989, Chicago, Illinois, U.S.A.  National Safety Council, Chicago, Illinois 1990,  
37-52. 

Heifer U., et al. (1992) Alkohol und Straßenverkehrssicherheit - Untersuchungen zur 
Epidemiologie und verkehrsrechtlichen Angleichungen in Europa. (Alcohol and road 
safety investigations about epidemiology and traffic legal assimilation in Europe 
Blutalkohol Jg.1992, Vol.29 No.1, Januar 1992, 1-52.. 

IRTAD, Selected Risk Values for the Year 2002, 
http://www.bast.de/htdocs_engl/index.htm 

Krüger H.-P., (1990), Niedrige Alkoholkonzentrationen und Fahrverhalten- Unfall 
und Sicherheitsforschung Straßenverkehr Heft 78, 1990, 27 . 

Makinen T. (1988). Enforcement studies in Finland. In: J.A. Rothengatter, R.A. de 
Bruin (Eds.) Road user behaviour, Assen: Van Gorcum, 584-588. 

Preat D. & Troizier A. (2003) Information gathering on speeding, drink driving and 
seat belt use in the member states, Final report, European Commision, Directorate 
General for Energy and Transport 

Riedel W., Rothengatter T., de Bruin R. (1988). Selective enforcement of speeding 
behaviour. In: J.A. Rothengatter, R.A. de Bruin (Eds.) Road user behaviour, Assen: Van 
Gorcum, 578-583. 

Ross H. L., 1991, License Deprivation as a drunk-driver sanction., Alcohol, Drugs 
and Driving Vol. 7 No. 1, 1991, 63 – 69. 

Shinar D., McKnight A.J. (1985). The effects of enforcement and public information 
on compliance. In L. Evans and R.C. Schwing (Eds.), Human Behavior and Traffic 
Safety. New York: Plenum Press. 

Thorndike R.M. (2000). Canonical correlation analysis. In: H.E.A. Tinsley, S.D. 
Brown (Eds.). Handbook of Applied Multivariate Statistics and Mathematical 
Modeling. San Diego: Academic Press, 237-263. 

Tränkle U., (1993), Die Beeinflussung des Verhaltens von Verkehrsteilnehmern 
durch Verbote., Zeitschrift für Verkehrssicherheit 39.Jg., Heft 3/III. Quartal 1993, 104-
110. 

Unfallstatistik 1991, 1996, 2001, Kuratorium fuer Verkehrsicherheit, Institut fuer 
Verkehrstechnik und Unfallstatistik, Wien 

Venter A., Maxwell S.E. (2000). Issues in the use and application of multiple 
regression analysis. In: H.E.A. Tinsley, S.D. Brown (Eds.). Handbook of Applied 
Multivariate Statistics and Mathematical Modeling. San Diego: Academic Press, 151-
182. 



 Legislation 

SARTRE 3 reports  165 

Wilson R.J., Chen, G.G., 1997, New Impaired Driving Legislation in British 
Columbia: The Program and its Evaluation Plan., Mercier-Guyon, C. (Ed.). Alcohol, 
Drugs and Traffic Safety - T97. Proceedings of the 14th International Conference on 
Alcohol, Drugs and Traffic Safety, Annecy, 21.-26. September 1997. Volume 2. Centre 
d'Etudes et de Recherches en Medecine du Trafic (CERMT Annecy 1997,  963-967, 

World Road Statistic 1987-1991, (1992), International Road Federation, Geneve 

World Road Statistic 1989-1993, (1994), International Road Federation, Geneve 



European drivers and road risk 

166 

Appendix: List of variables used for in depth analyses 

 
 VARIABLES    

1.  General   Country 

2.     SARTRE (1,2,3) 

3.  Contextual 
data 

 No. No. of personal cars/1000 of inhabitants 

4.    1=yes, 0=no for 
the countries in 
S1, S2 and S3 

Random breath-testing 

5.    1=yes, 0=no for 
the countries in 
S1, S2 and S3 

Points system 

6.  Legislation  max. BAC in the 
countries for S1, 
S2 and S3 

Max. BAC 

7.    limits in the 
countries for S1, 
S2 and S3 

Speed limit on motorway 

8.    limits in the 
countries for S1, 
S2 and S3 

Speed limit on main roads 

9.    limits in the 
countries for S1, 
S2 and S3 

Speed limit in built-up areas 

10.    1=yes, =no for 
the countries in 
S1, S2 and S3 

Sanctions for rear seat-belt 

11.  Attitudes Q2b means 

1=strongly in 
favour 6= 
strongly against 

Would you be in favour of the Government 
devoting more effort to the enforcement of 
traffic laws 

12.   Q3d means 
1=strongly agree 
6=strongly 
disagree 

Do you agree: People should decide for 
themselves how much they can drink and 
drive 

13.   Q4b means 1=never; 
6= always 

How often factors are the cause of road 
accidents: drinking and driving 

14.   Q4d means 1=never; 
6= always 

How often factors are the cause of road 
accidents: driving too fast 

15.   Q17a means 1=very; 
4=not at all 

Agree with statement: If you drive carefully 
seat belts aren't necessary 

16.   Q17b means 1=very; 
4=not at all 

Agree with statement: In most accidents seat 
belts reduce the risk of serious injury 

17.   Q17c means 1=very; 
4=not at all 

Agree with statement: When I'm not wearing 
a seat belt I feel less comfortable 

18.   Q17d means 1=very; 
4=not at all 

Agree with statement: There is a risk of being 
trapped by the belt in the case of an 
emergency 

19.   Q22 means 1= no 
alcohol at all 5= 
as much as they 
want 

Do you think drivers should be allowed to 
drink? 

20.   Q29b means 1=very; 
4= not at all 

Agree with statement: I enjoy driving fast 

21.  Perceived 
enforcement 

Q11 means 1=never; 
6=always 

How likely is it that your speed will be 
checked? 

22.   Q12 Percentage: Have you been fined or punished for breaking 
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never been fined the speed limit? 

23.   Q18 Percentage: 
never been fined 

Have you been fined or punished for not 
wearing a seat belt 

24.   Q24 Percentage: 
never been fined 

Have you been fined or punished for drink-
driving 

25.   Q25 means 1=never; 
6=always 

How likely is it you will be checked for alcohol 

26.  Self reported 
behaviour 

Q1c means 1=very; 
4= not at all 

How concerned are you about road accidents 

27.   Q1e means 1=very; 
4= not at all 

How concerned are you about traffic 
congestion 

28.   Q6 means 1=much 
more; 5=a lot 
less 

Your driving is …. dangerous compared to 
other drivers 

29.   Q7 means 1=never; 
6=always 

How often other drivers break speed limits 

30.   Q8 means 1=much 
faster; 5=much 
slower 

You generally drive …. than average speed 
compared to other drivers 

31.   Q9a means 1=never; 
6=always 

How often do you drive faster than the speed 
limit on motorways 

32.   Q9b means 1=never; 
6=always 

How often do you drive faster than the speed 
limit on main roads 

33.   Q9c means 1=never; 
6=always 

How often do you drive faster than the speed 
limit on country roads 

34.   Q9d means 1=never; 
6=always 

How often do you drive faster than the speed 
limit in built-up areas 

35.   Q15a means 1=never; 
6=always 

How often do you wear a seat belt when 
driving on motorways 

36.   Q15b means 1=never; 
6=always 

How often do you wear a seat belt when 
driving on main roads 

37.   Q15d means 1=never; 
6=always 

How often do you wear a seat belt when 
driving in built-up areas 

38.   Q19 Percentage of 
non drinkers 

How many days per week do you drink 
alcoholic beverages 

39.   Q20 Percentage of 
drivers driving 
after drinking 
alcohol 

How many days per week do you drive after 
drinking alcohol 

40.   Q21 Percentage of 
drivers driving 
over the legal 
limit 

How many days in the last week did you drive 
over the legal limit for drinking and driving 

 





 Effect of age and gender 

SARTRE 3 reports  169 

Chapter 7 

The effect of age and gender 

on attitudes and self-reported 

driving behaviour 

Catarina Lorga (ISCTE, Portugal) 

Fermina Sánchez Martín (DGT, Spain) 

Introduction 

The age and gender differences in drivers' attitudes and behaviour in the SARTRE 3 

sample of European drivers have already been studied in a previous descriptive 

chapter
8
. The main results found in that descriptive approach to the data showed marked 

age and gender differences in the perception of hazards and self-reported driving 

behaviour. In general, the younger the driver, the riskier the behaviour tend to be. On 

the other hand, male drivers typically tended also to exhibit a riskier behaviour than 

female drivers do. However, the riskier position on specific opinions and behaviours in 

the overall SARTRE 3 sample appeared to be also associated with other factors, such as 

different driving experience and exposure.
 

In this second step of SARTRE 3, with the purpose of clarify those differences 

between the various age-gender subgroups of drivers in Europe, in-depth statistical 

analysis has been conducted in order to identify specific and homogeneous groups or 

clusters of drivers because of their road safety beliefs and driving behaviour. The 

defined clusters of subjects will also be characterized in terms of socio-demographic 

variables, driver characteristics and their position regarding other road safety matters, to 

gain a detailed knowledge of their circumstances and facilitate the comprehension of 

their opinions and reported behaviours. 

Different studies conclude that males and young drivers have more dangerous and 

reckless driving habits than females or middle-aged and older drivers (Laapotti, 2003; 

                                                         
8 Sánchez Martín, Fermina and Lorga, Catarina (2004), “Young-Older Drivers: Risk Perception and Self-Reported Behaviours” in European 

Drivers and Road Risk. Part 1: Report on Principal Results, Paris, INRETS, pp. 123-149.  
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Laapotti, Keskinen and Rajalin, 2002; Hatakka, 1998; Park et al., 1992; Evans and 

Wasielewski, 1983; Renge 1983). Males and females have different behaviours and 

attitudes towards traffic regulations and safety for different reasons. Social structural 

and cultural factors as much as individual factors influence the propensity to engage in 

risky driving behaviour (Paquete de Oliveira, 1997). 

A number of studies have suggested that risk-taking is most closely linked to the 

performance of dominant masculinities – men are almost expected to transgress, to 

misbehave and break rules as part of their construction and performance of masculinity-

, while risk-avoidance is associated with dominant femininities - women are 

acculturated from an early age to avoid situations of danger and are represented as 

particularly vulnerable because of their gender (Lupton, 1999). In fact, females report 

more interest in safety-related factors in traffic as well as in other areas in life than 

males (Laapotti, 2003). This may be one explanation why females and males differ 

from each other in terms of driving behaviour. Male roles and social identities may be 

themselves ‘risk factors’ among men compared to women, as males have also more 

accidents in other life areas (Paquete de Oliveira, 1997). 

On the other hand, when compared to older and experienced drivers, younger and 

inexperienced drivers perceive traffic risks in a different way. The younger drivers’ 

specific socio-demographic characteristics and lifestyle have an important impact on 

their road traffic performance (Schulze, 1990; Gregersen and Berg, 1994). Specifically 

young males underestimate the risk of an accident in a variety of hazardous situations 

and simultaneously overestimate their own driving skills. “To drive in a risky manner is 

normal youth behaviour” (Laapotti, 2003:18). 

The data of the SARTRE 3 study allows us to work on a typology of the most 

frequent driving behavioural patterns and, in turn, its connections with age-gender 

differences, on the European driving scene. The analysis reported here attempt, in a first 

step, to identify the major underling driving patterns. In a second step, to identify 

driving profiles or groups of drivers with similar driving behavioural patterns and link 

those profiles with socio-demographic factors, attitudes and opinions towards road 

safety, giving an special emphasis on age and gender specificities. The aim is to stress 

the role played by age and gender in driving behaviour/style and, in turn, its 

implications for road safety: to what extent are age and gender central variables in 

driver profile definition? The identification of age and gender specificities on driving 

risk behaviour seems to be a useful knowledge for future specific actions aimed at 

improving road safety in different targets of drivers. 

Methodology 

The total database of the SARTRE 3 project is analysed here in order to: 

• identify the major underlying driving behavioural patterns emerging from the 

European survey; 

• identify driving profiles or groups of drivers with similar driving behavioural 

patterns and link those profiles with other driver characteristics, particularly 

age and gender. 
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For this purpose two distinct, but complementary, statistical multivariate exploratory 

methods were used: multiple correspondence analysis and cluster analysis. The software 

used to perform these methodologies was SPAD – Data Analysis Portable System
9
. 

Correspondence analysis 

Correspondence analysis is an interdependence technique that performs dimensional 

reduction and perceptual mapping. This multivariate technique can be subdivided into 

two approaches: simple correspondence analysis and multiple correspondence analysis. 

Simple correspondence analysis is usually applicable to a contingency table. Multiple 

correspondence analysis is an extension of this methodology to multidimensional 

contingency tables, involving three or more categorical variables related in a common 

perceptual space (Jobson, 1992; Lebart et al, 1995). 

Cluster analysis 

Cluster analysis is a multivariate technique with the objective of classifying a 

sample of entities (individuals or objects) into a small number of mutually exclusive 

groups based on the similarities among the entities
10

 (Hair et al, 1995). In our study we 

aim to classify subjects, using the respective factors obtained through multiple 

correspondence analysis (we will use as input to cluster analysis a number of factors 

from multiple correspondence analysis that will explain 80.43% of the total variance of 

data). Each cluster of subjects built will gather subjects with similar characteristics 

between them (either behaviours, in a direct way, or socio-demographic characteristics 

or other variables measured in the survey, in an indirect way) and with distinct 

characteristics from the subjects classified in other clusters built.
11

 

In general, there are two kinds of cluster analysis methods - hierarchical and non-

hierarchical
12

 - that can be used as an alternative or in a complementary way (as in 

SPAD software). When dealing with samples over 10,000 subjects, the ‘pure’ 

hierarchical cluster analysis (at least with the proximity measures and the aggregation 

criteria present in SPAD) tends to create unstable partitions. Thus, for these larger 

samples, a combined method (hybrid clustering) is usually recommended (CISIA, 2001; 

Lebart et al, 1995). 

The clustering algorithm, used here, combines both methods in three steps: 

1. Construction of a preliminary partition with non-hierarchical cluster analysis: a 

preliminary partition of the n subjects (described by their factorial coordinates) to be 

classified in k homogeneous clusters is obtained, where k is much higher than the real 

                                                         
9 Http://www.cisia.com/SPAD_Presentation.html; CISIA-CERESTA (2001), SPAD Base – Aide à l’interprétation, Centre International de 

Statistique et d’Informatique Appliquées, Montreuil. A special thanks to Leonor Bacelar, from Datasience - www.datascience.org, for running the 

appropriate data analyses. 

10 In cluster analysis, unlike discriminant analysis, the groups are not predefined. Instead, the technique is used to identify the groups. 

11 For each class the characteristics are ordered by importance, according to a statistical criterion based on a test-value and its associated p-value: 

the larger the test-value, the smaller the p-value, the more important is the characteristic for a particular cluster (Lebart et al, 1995). 

12 In hierarchical cluster analysis, subjects are grouped, step by step, in pairs according to their proximity level. We thus 
need to choose a measure of proximity between the individuals (in SPAD the Euclidean distance) 

and an aggregation criterion (the Ward criterion) to recalculate the distance between each element or group of subjects formed and the 

rest of the elements (Bacelar-Nicolau et al, 1997; Bock, 2000). Step by step, a dendrogram (hierarchical tree) is formed. At the end of this process, 

the more adequate partition(s) are selected. In non-hierarchical cluster analysis, the number of clusters that we wish to form is selected before 

applying the method. An initial random solution is used to sort the subjects in each class, according to the distance of subjects to that solution. The 

centre of gravity of each of the formed clusters is estimated and the subjects are regrouped. This technique is repeated along several interactions 

until a stable partition is found. 
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wanted number of clusters and much lower than the total number of subjects to classify. 

The aggregation algorithm used in this step is the K-means cluster algorithm that, in 

each interaction, increases the inertia between the clusters and creates a partition 

according to the number of clusters initially defined. 

2. Hierarchical aggregation of the clusters obtained in the first step: ascendant 

hierarchical cluster analysis is applied taking as terminal elements the k clusters of the 

preliminary partition. By default, SPAD will apply hierarchical cluster analysis with the 

Euclidean distance as proximity measure and the Ward criterion as aggregation 

criterion. With the information on the aggregation coefficients (that measures the 

dissimilarities for each partition), complemented by the analysis of the ‘dendrogram’ 

(hierarchical tree), the more suitable partitions can be identified and selected. 

3. The final partition: final partition is defined by cutting the hierarchical tree 

constructed in the second step. The homogeneity of the clusters that have been obtained 

is generally optimised with SPAD by reclassifying some of the subjects by the mobile 

centres technique. 

Using this combined cluster analysis methodology when dealing with survey data 

has been shown as a very reliable, useful and practical methodology
13

 (Lebart, 1995; 

CISIA, 2001). 

Complementarity between multiple correspondence analysis and cluster analysis 

“The complementarity between correspondence analysis and classification concerns 

both the basic comprehension of the data structure and the facilities provided in the final 

steps of interpretation of the results. The viewpoints of the two approaches as well as 

their outputs are fundamentally different. Consequently, a combined use of both sets of 

techniques is highly recommended for a thorough description of any complex data set.” 

(Lebart, 1994:162). The grouping corrects the distortion induced by the factorial plan 

projection. On the other hand, factorial projection can stress some continuous variations 

between classes (which are discontinuous by definition). In addition, conceptually, it is 

easier to describe clusters than a continuous space (Lebart, 1994). 

Active and supplementary variables 

Whereas ‘active’ variables determine the geometric orientation of the vector subspace 

obtained trough multiple correspondence analysis, supplementary variables can be used 

for the a posteriori characterization or identification of the structural features produced. 

These variables have no effect on the geometric orientation of the axes (Lebart, 1994). 

In this way, factorial plans can be illustrated by variables or individuals that did not 

participate in the search for factors, but which will be very useful in explaining the main 

factors. This means that clusters are formed with the information of the active variables 

(present in the factors), but that they may also be characterized afterwards, by 

supplementary (illustrative) variables (socio-demographic characteristics or other 

                                                         
13 This methodology was especially designed to be applied to survey data and has been used with success for several decades now, among those 

who wish to apply data mining techniques; to use non-hierarchical cluster analysis before applying hierarchical cluster analysis solves the problem 

of obtaining unstable partitions; the use of the mobile centres technique in the end assures that the cases who form the clusters built are more 

homogeneous and that the cluster really reflect different profiles between them; the characterization of clusters permits us to identify behaviour 

profiles and associate those behaviours to other socio-demographic characteristics and other variables measured in the survey, through simple 

descriptive statistics or through the complementarity with multiple correspondence analysis; the use of validation methods regarding the choice of 

the partition to be studied, frequently applied when using “pure” hierarchical cluster analysis (such as discriminant analysis, decision tree analysis 

or neural network analysis) are not usually used with this method, tending to give less reliable solutions. 
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variables measured in the survey). One may thus build a typology of subjects, 

characterizing the clusters with all the variables present in the survey, even though the 

building of the clusters is only based on a specific set of variables.  

Considering the variable “cluster identification” as a supplementary (illustrative) 

variable, one may build factorial plans where both active and illustrative categories are 

projected and where the cluster points may be given a size proportional to the number 

of cases in the respective cluster. These graphic representations help us to observe the 

relative positions of the clusters between them and between active and other illustrative 

categories. 

The active variables used to study the behaviour patterns are presented in table 7.1. 

All other variables of the survey were used as supplementary or illustrative variable. 

Specifically to clarify the differences between the various age-gender subgroups of 

drivers, a combined variable was created to be used as a supplementary variable. This 

new combined variable is divided into eight categories: Male aged ! 24, Male aged 25-

39, Male aged 40-54, and Male aged " 55; Female aged ! 24, Female aged 25-39, 

Female aged 40-54, and Female aged " 55. 

Table 7.1: Behavioural questions used as active variables in multiple 
correspondence analysis 

Q6. Compared to other drivers do you think your driving is...dangerous? 
much more, a bit more, about the same, a bit less, a lot less, don’t know 
Q8. Compared with other drivers do you generally drive...than average speed? 
much faster, a little faster, about average speed, a little slower, much slower, don’t 
know 
Q9. In general, how often do you drive faster than the speed limit on the following types 
of road? 
never, rarely, sometimes, often, very often, always, don’t know 
a- motorways 
b-main roads 
c-country roads 
d-built-up areas 
Q13. How often do you...? 
never, rarely, sometimes, often, very often, always, don’t know 
a-follow the vehicle in front too closely 
b-give way to a pedestrian at pedestrian crossings 
c-drive through a traffic light that is on amber 
d-overtake when you think you can just make it 
e-signal other drivers to warn them of a police speed trap 
Q15. When driving this car, how often do you wear the seat belt when making a 
journey...? 
never, rarely, sometimes, often, very often, always, no-belt, don’t know 
a-on motorway 
b-on main roads between towns 
c-on country roads 
d-built-up areas 
Q16. When you carry a child (or children) in your car, how often do you make them 
wear seat belt or use appropriate restraint? 
Always, usually, sometimes, never, never carry child(ren), don’t know 
Q20. How many days per week do you drive after drinking even a small amount of 
alcohol? 
most days, 5 or 6, 3 or 4, 1 or 2, <1, never, non-drinker, don’t know 
Q21. Over the last week, how many days did you drive, when you may have been over 
the legal limit for drinking and driving? 
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most days, 5 or 6, 3 or 4, 1 or 2, <1, never, non-drinker, don’t know 
Q29. How much do you agree with the following statements? 
Very, fairly, not much, not at all, don’t know 
a-I sometimes get very annoyed with other drivers 
b-I enjoy driving fast 
Q47. How many times on an average day do you make or answer a telephone call 
while driving? 
“0”, “1-4”, “5-9”, “>=10”, don’t know 
a-you make a call 
b-you answer a call 

Results 

Underlying driving behavioural patterns 

A multivariate correspondence analysis of the wide range of self-reported driving 

behaviour surveyed was conducted in order to identify the major underlying driving 

behavioural patterns emerging from SARTRE 3 questionnaire. As the more important 

aspects that differentiate our data are described by the first two factors, we only present 

and discuss here factorial plans concerning factors 1 and 2
14

, although other factors 

were also studied. 

The main results of the correspondence analysis are shown in Figure 7.1. This 

illustrates graphically the possible range of driving behaviours that were found with 

regard to the two major factors identified by correspondence analysis: a careful driving 

behaviour as opposed to a dangerous driving behaviour (factor 1) and an average 

(typical) driving behaviour as opposed to an extreme (atypical) driving behaviour 

(factor 2). 

Factor 1 (horizontal-axis), representing risk, opposes modalities associated to 

careful behaviour (on the left) to modalities associated to risky behaviour (on the right). 

There is an opposition between: 

• characteristics associated with careful driving behaviour, such as “always” 

wearing seat belt in any circumstances, not enjoying driving at fast speeds, 

driving below the speed limit and more slowly than other drivers, not 

making or answering calls while driving, “never” signal the other drivers 

about the police, overtake, speeding passing a yellow light or driving too 

close and “always” give way to pedestrians. 

• characteristics associated with risky driving behaviour, such as making and 

answering several phone calls while driving, enjoying driving at fast 

speeds, exceeding speed limits and driving faster than others, driving 

“often” without seat belt in towns and country roads and wearing it mainly 

                                                         
14 The factorial plan 1-2 relates the two first principal factors, where each axis represents a factor. The first factor is represented by the horizontal 

axis and the second factor by the vertical axis. The category points and the case points plotted in this plan will have as coordinates on the axes the 

coordinate associated to the first factor (on the horizontal axis) and the respective coordinate associated to the second factor (on the vertical axis). 

The origin of the plan corresponds to its centre of gravity: the more scattered the cloud, the greater variability is associated with our data. 

Therefore, generally, the farther away from the origin (either to the right or to the left of the plan), the more important the case or the categories are 

for the first factor. Similarly, the farther away from the origin (either higher or lower in the plan), the more relevant the case or the categories are 

for the second factor. We thus can identify oppositions between categories of the variables (characteristics of subjects) and oppositions between 

cases. By doing so, we can create homogeneous groups of categories and cases and give an interpretation to the factors. 
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on main roads and motorways, overtaking dangerously, following closely 

and drive through a yellow traffic light. 

Factor 2 (vertical-axis), representing an ‘average’ versus ‘extreme’ behaviour, 

appears to oppose a typical behaviour of the majority of drivers, on the top of the 

factorial plan, against more extreme behaviour, in the lower quadrants
15

. Therefore, 

factor 2, represented by the vertical axis, opposes the following: 

• an extreme behaviour mainly characterized by seat belt use (“never” wear 

the seat belt on all driving occasion), with contradictory attitudes towards 

speed. This can be explained by the existence of two types of drivers: a 

highly dangerous one, in the lower right-hand quarter, who “never” use seat 

belt in any circumstance, drive fast, use frequently mobile phone while 

driving, overtake dangerously, drink and drive regularly and over limit; and 

a safer one, in the lower left-hand quarter, who above all “never” drive 

faster in any circumstances and do not enjoy driving at fast speeds. They 

assume an extreme position towards pedestrians: “never” giving way to 

pedestrians. 

• a ‘typical’ behaviour, on the top of the factorial plan, extremely safe, in the 

left-hand quadrant, and more moderate, in the right-hand quarter. The first 

one typified by the use of seat belt on all driving occasion and lower speed. 

The second, relatively more dangerous mainly regarding mobile phone use 

and faster driving. 

While the first principal factor translated into an opposition between categories of 

those surveyed that are most associated with risk and of those which are less associated 

with risk, the following specific factors describe oppositions between categories of risk. 

Further analysis indicates a correlation between the various types of behaviour, 

revealing a constant pattern for risks that drivers are willing to take (regardless of what 

kind of driving behaviour observed). 

                                                         
15 The distance between two points (distinct behaviour) on the factorial plan is inversely proportional to the number of people who share these two 

behaviours. Therefore, if to points are distant (behaviours) then only a small number of subjects will display both forms of behaviour. 
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Figure 7.1: Relation between behavioural items (factor 1 and 2) 
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Driving profiles 

To perceive if there are distinct and specific types of drivers, and specifically age 

and gender subgroups of drivers within the driving population it is possible to plot all 

the drivers in the sample on the ‘behavioural space’ identified by the correspondence 

analysis and then to carry out a cluster analysis. In terms of classification, or cluster 

analysis, in choosing partitions up to a maximum of 10 categories, we confirmed that 

the most suitable partitions from a statistical point of view are those between six and 

nine clusters. We decided here to use the nine clusters partition for the analysis
16

. 

These nine clusters were subsequently grouped in five profiles endowed with some 

sociological internal coherence. Each aggregate carries its own set of demographic 

characteristics, typical behaviours and attitudes and its specificity is measured by the 

way in which it differs from the average of the sample as a whole. The five groups 

identified were described as those with ‘very safe’, ‘safe’, ‘moderate risk’, ‘high risk’ or 

‘very high risk’ road-safety behaviour profiles, respectively (see table 7.2). 

Table 7.2: Five typical behaviour profiles 

 Profiles Clusters % 

Cluster 3 18.57 Very safe drivers 

Total 18.57 

Cluster 1 32.82 

Cluster 2 13.32 

Safe drivers 

Total 46.14 

Cluster 5 4.40 

Cluster 7 5.84 

Moderate risk drivers  

Total 10.24 

Cluster 6 6.93 

Cluster 8 12.81 

Cluster 9 2.52 

 

High risk drivers 

Total 22.26 

Cluster 4 2.80 Very high risk drivers  

Total 2.80 

 

In general, two of the clusters represent some “pure” behavioural profiles: one is a 

group of ‘very safe drivers’ with a very strong commitment to road safety (cluster 3); 

the other a group of extremely dangerous and reckless drivers, identified as ‘very high 

risk drivers’ who reveal a total disregard to rules (cluster 4). The other seven clusters 

were gathered into three distinctive groups or profiles carrying its own behavioural 

                                                         
16 The 6 and 8 classes partitions were also carefully analysed, as candidates for selection, but presented a much higher increase of the values for 

the associated distance coefficients “indices de niveau”. They also revealed a loss of detail in the information obtained, in what concerned some of 

the specificities of both the more risky patterns of behaviour and also the ‘average’ profiles. As a result, for the divisions with eight categories or 

less, at least one category with an elevated weight (representing above 40% of the total sample) that was less homogenous (the average distance 

between the elements comprising it was much higher compared with the other categories) emerged. 
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specificity: ‘safe drivers’ who represent people also with a strong commitment to road 

safety, although occasionally admitting not to be so careful (comprising clusters 1 and 

2); ‘moderate risk drivers’ who are committed seat belt users, but not very respectful of 

other traffic rules (clusters 5 and 7); and finally, ‘high risk drivers’ representing a group 

of very fast drivers, a group of intensive mobile phone users and a more undefined 

group revealing a general disregard to traffic rules (cluster 6, 8 and 9). In short, more 

than half of the SARTRE 3 sample (65%) falls in the ‘very safe’ and ‘safe’ driver 

profile and more than one-third (35%) fall in the ‘moderate risk’, ‘high risk’ and ‘very 

high risk’ profile. 

The nine clusters of drivers and their projections on the factorial plan 1-2 are shown 

in figure 7.2. 

Figure 7.2: Five typical behaviour profiles (factor 1 and 2) 
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Age-gender driver profiles 

The identification of the five behavioural patterns revealed by the cluster analysis 

made it apparent that the incidence with which many types of behaviour are displayed is 

highly correlated with age and gender. 

Figure 7.3 plots age-gender supplementary variable in the behavioural space 

between factors 1 and 2 identified in the multiple correspondence analyses. The first 

factor clearly opposes: females and older drivers (on the left) associated with safer 

clusters, to males and younger drivers (on the right) associated with risky clusters. All 

age groups associated with females, with the exception of those aged 24 and younger 

tend to display careful behaviour; and all age groups associated with males, with the 

exception of those aged 55 and older, tend to display risk behaviour. Drivers become 

increasingly careful with age. 

Factor 2 differentiates two types of drivers: a risky younger one in the right-hand 

lower quarter, mainly associated to high speed and intensive mobile phone use while 

driving; and an older, in the left-hand lower quarter, mainly associated to lower speed. 

As expected, considerable age-gender differences were identified in the make up of 

the five profiles: the ‘very safe’ profile (clusters 3) is highly correlated to ‘males aged 

55 or over’ and ‘females aged 40 or over’; ‘safe’ profile (cluster 1 and 2) with ‘males 

aged 40 or over’ and ‘females of all ages’; ‘moderate risk’ profile (cluster 5 and 7) 

exclusively with ‘males under 55 years old’; ‘high risk’ profile (cluster 6, 8 and 9) with 

‘males under 55 years old’ and ‘females under 24 years old’; and finally, ‘very high 

risk’ profile (cluster 4) with ‘males under 39 years old’. 

Females and older drivers seem to be more clearly safety oriented, having strong 

commitment to road safety, both in attitudes and in behaviour. 
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Figure 7.3: The links between typology and age- gender supplementary 
variable (factor 1 and 2) 

 
 

Very safe drivers: ‘males aged 55 or over’ and ‘females aged 
40 or over’ 

The first profile identified (cluster 3), comprising 19 per cent of the total sample, 

represents a very strong commitment to road safety both in behaviours and attitudes. 

This profile appears particularly linked to older age groups. There is, however, a female 

predominance – both middle age and older women fall in the group. Therefore, age and 

gender seems to be the best predictors of this type of behaviour (table 7.3). 
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Table 7.3: Description of cluster 3 through age-gender (supplementary 
variable)

17
 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod 
(%) 

Total 
(%) 

Prob. 

Cluster 3 Age! 55 34.05 45.12 34.24 24.48 0.000 

 Female aged ! 55 23.80 17.27 40.94 7.83 0.000 

 Male aged ! 55 21.27 27.85 31.08 16.64 0.000 

 Female 17.28 51.42 23.89 39.97 0.000 

 Female aged 40-54 9.98 17.05 25.41 12.46 0.000 

 

Cluster 3 - Careful drivers with strong commitment to road safety: ‘males 
aged 55 or over’ and ‘females aged 40 or over’ 

Socio-demographic profile 

These extremely careful drivers tend to be older, women, retired or housewives, 

widows/widowers or married, have a low level of education (primary school) and live in 

rural areas or in towns with less than 10,000 inhabitants. 

Country distribution 

Most of these drivers come from Ireland (9% compared to 4% of the whole), 

Belgium (6% compared to 4%), Hungary (6% compared to 4%), the United Kingdom 

(7% compared to 5%), Poland (5% compared to 4%) and Austria (5% compared to 4%). 

Driving style 

The members of this group drive carefully in all circumstances, above all avoiding 

driving fast (they do not enjoy fast driving). They “never” break speed limits, “never” 

drive after drinking, “never” follow closely the vehicle in front, “never” drive through a 

yellow traffic light, “never” overtake when can just make it or “never” answer or make 

phone calls while driving. “Always” wear seat belts on themselves and children. They 

also believe themselves to be safer and a lot less dangerous than average (table 7.4). 

                                                         
17 Table 7.3 describes cluster 3 by the more important categories of the active variables. The following information is presented, regarding each 

category: 

a) Test value: the characteristics are ordered by importance, according to a statistical criterion based on this test-value (which is based on the 

comparison between proportions in the cluster and proportions in the whole sample). For each category when compared with the total sample, the 

higher the test value the more different the class is regarding this category; 

b) Modality/class: percentage of people with each characteristic in the cluster; 

c) Class/modality: percentage of people that belong to the cluster among those that have a particular characteristic; 

d) Total: percentage of people with each characteristic in the sample. 
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Table 7.4: Description of cluster 3 through behavioural items (active 
variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod 
(%) 

Total 
(%) 

Prob. 

Speed ‘never’ main roads 108.20 85.53 74.11 21.44 0.000 

 ‘never’ country roads 102.94 90.41 62.26 26.97 0.000 

 ‘never’ motorways 82.23 74.33 57.70 23.93 0.000 

 ‘never’ town 78.20 91.10 41.04 41.23 0.000 

 ‘not enjoy drive fast’ 61.62 63.03 46.95 24.23 0.000 

Reported ‘never’ follow closely 52.35 59.10 41.56 26.41 0.000 

behaviour ‘never’ amber light 49.17 43.52 48.79 16.57 0.000 

 ‘never’ overtake  44.87 77.30 30.04 47.80 0.000 

 ‘never’ signal police 37.81 63.66 30.59 38.66 0.000 

 ‘always’ give way 36.86 67.20 29.24 42.69 0.000 

Seat belt 
use 

‘always’ main roads 40.39 97.43 23.08 78.41 0.000 

 ‘always’ country  39.85 94.35 23.92 73.27 0.000 

 ‘always’ town 38.55 88.30 25.09 65.38 0.000 

 ‘always’ motorway 28.23 94.68 21.58 81.50 0.000 

 ‘always’ on child 2.59 58.48 19.14 56.74 0.005 

Mobilephone ‘never’ answer calls 38.34 81.62 26.51 57.19 0.000 

 ‘never’ make calls 32.82 88.56 23.59 69.72 0.000 

Compared ‘drive much slower’ 35.70 16.28 65.62 4.61 0.000 

to others ‘lot less dangerous’ 31.53 47.32 31.79 27.65 0.000 

 ‘drive little slower’ 31.13 41.69 33.44 23.16 0.000 

Drink-driving ‘non-drinker’  14.57 35.39 24.76 26.12 0.000 

 over BAC: non-
drinker 

14.14 35.42 24.52 26.12 0.000 

 ‘never’  11.43 47.88 22.06 40.31 0.000 

Driving experience, exposure and road incidents 

As would be expected from the age bias in the group, those drivers have been 

driving for long (48% have been driving for 25 years or more, compared to 33% of the 

whole). They tend to have low exposure (more than one-third drive less than 5000km 

per year), drive vehicles with an engine capacity lower than 1300 cc and over 10 years 

old. Probably because of low exposure and careful driving habits, they have not had an 

accident (no injuries and no material damage) in the last three years (table 7.5). 
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Table 7.5: Description of cluster 3 through personal driver items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Personal accident 
involvement 

‘no accident 
damage’ 

20.99 88.29 21.26 77.13 0.000 

 ‘no accident 
injuries’ 

8.56 96.66 19.08 94.12 0.000 

Driving 
experience 

‘> 25y’ 23.72 48.19 27.21 32.90 0.000 

Kilometres driven ‘<5000km’ 21.19 35.90 28.50 23.40 0.000 

 ‘5000-<10000’ 8.24 22.48 23.04 18.13 0.000 

Engine size ‘<1000cc’ 13.27 11.71 31.58 6.89 0.000 

 ‘1000-1299 cc’ 8.43 28.21 22.46 23.33 0.000 

Car age ‘> 10y’ 9.98 26.66 23.50 21.07 0.000 

Enforcement 

These drivers had ‘never’ been fined for breaking the speed limit, driving under the 

influence of alcohol or for not wearing seat belts in the past three years. They do not 

expect to be checked for alcohol and speed (table 7.6).  

Table 7.6: Description of cluster 3 through enforcement items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Fined-punished 
speed  

‘no’ 30.30 94.19 22.02 79.44 0.000 

Fined-punished 
drink-driving 

‘no’ 20.38 82.41 21.74 70.41 0.000 

Fined-punished 
not wear seat belt  

‘no’ 18.31 98.29 19.68 92.77 0.000 

Likelihood-
checked alcohol  

‘never’ 18.20 39.57 25.98 28.28 0.000 

Likelihood-
checked speed  

‘never’ 17.17 18.81 31.47 11.10 0.000 

Attitudes and opinions about safety measures 

These extremely careful drivers are mostly in favour of all safety measures 

proposed, revealing concern about road accidents. They support more severe penalties 

for speeding and drink-driving related offences. For instance, they will support 

surveillance-automated cameras for speed and red light and the prohibition to drink no 

alcohol at all. In their opinion, Government should devote more effort on measures such 

as the enforcement of traffic laws, more road safety publicity campaigns, improving 
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driver training and the standards of roads. There is also a broad approval of the group 

towards seat belt use. 

Safe drivers: ‘males aged 40 or over’ and ‘females of all 
ages’ 

The second profile (gathering clusters 1 and 2) represents 46% of the whole sample. 

The majority of these drivers obey traffic laws and approve road safety measures, 

although admit to take sporadically some risks mostly associated to speed. It 

congregates males aged 40 or over (cluster 1) and females of all ages (cluster 2) (table 

7.7). 

Table 7.7: Description of cluster 1 and 2 through age-gender (supplementary 
variable) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Cluster 1 Male aged! 55 5.04 18.38 36.25 16.64 0.000 

 Age 40-54 4.34 32.28 34.80 30.44 0.000 

 Male aged 40-54 4.01 19.40 35.42 17.98 0.000 

Cluster 2 Female 19.69 55.91 18.63 39.97 0.000 

 Female aged 25-39 10.49 21.52 18.99 15.09 0.000 

 Female aged 40-54 9.50 17.84 19.06 12.46 0.000 

 Female aged ! 55 6.15 10.65 18.10 7.83 0.000 

 Female aged "24 3.74 5.90 17.17 4.58 0.000 

 

Cluster 1 – Generally careful, but admit to enjoying fast driving and break 
speed limits sporadically: ‘males aged 40 or over’ 

The first cluster represents thirty-three per cent of the whole and constitutes the biggest 

group identified. The members of this group are generally cautious, although admit to 

enjoying drive at fast speeds and break speed limits sporadically. 

Socio-demographic profile 

In the group we find, more often than in the overall sample, males aged 40 and 

older, married, active workers, further educated and living in the outskirts. 

Country distribution 

These drivers come from northern European countries, especially Finland, Sweden, 

Denmark, and the United Kingdom. This type of drivers became less represented as 

going to the centre of Europe (Germany, France, Switzerland, the Netherlands, and 

Austria). 

Driving style 

The majority of these drivers obey traffic laws (not drinking alcohol before driving, 

wearing seat belts on all driving occasions, not making or answering phone calls while 

driving), although they admit to having some risky behaviour, though sporadically. 

These drivers will take risks mostly associated to speed. In fact, the one area of which 

these drivers admit to break law is speed limits but even then, they do so only 

occasionally: 44% “sometimes” drive faster than the speed limit on main roads, 39% on 
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motorways and 33% on country roads. More than half enjoys fast driving: 52% 

compared to 39% for the whole sample. Not surprisingly, more than one-third also 

considers their driving a bit less dangerous than that of the others (table 7.8). 

Table 7.8: Description of cluster 1 through behavioural items (active 
variables) 

 Modalities Test Value Mod/ 
Class 
(%) 

Class/ 
Mod 
(%) 

Total 
(%) 

Prob. 

Drink-
driving 

‘never’ over BAC 72.11 93.16 47.88 63.85 0.000 

 ‘never’  43.15 59.77 48.66 40.31 0.000 

 ‘always’ main roads 62.55 98.70 41.31 78.41 0.000 

Seat belt 
use 

‘always’ country  57.14 94.42 42.29 73.27 0.000 

 ‘always’ motorway 48.63 96.92 39.03 81.50 0.000 

 ‘always’ town 44.88 84.12 42.26 33.00 0.000 

 ‘always’ on child  14.72 63.40 36.67 56.74 0.000 

Speed ‘rarely’ country 45.21 52.72 52.43 33.00 0.000 

 ‘rarely’ main roads 37.33 45.33 50.47 29.47 0.000 

 ‘sometimes’ main 
roads 

33.02 44.45 48.09 30.33 0.000 

 ‘rarely’ town 31.65 47.51 46.34 33.65 0.000 

 ‘sometimes’ 
motorways 

30.42 39.43 48.17 26.86 0.000 

 ‘rarely’ motorway 23.38 31.10 46.28 22.05 0.000 

 ‘sometimes’country 15.66 32.68 40.80 26.29 0.000 

 ‘enjoy fast drive 
much’ 

27.03 51.54 42.95 39.38 0.000 

Reported 
behaviour 

‘rarely’ follow 
closely 

23.66 51.72 41.39 41.00 0.000 

 ‘rarely’ overtake 13.92 33.61 39.63 27.83 0.000 

 ‘rarely’ amber light 16.77 37.56 40.52 30.42 0.000 

 ‘sometimes’ amber 
light 

12.07 40.83 37.74 35.51 0.000 

 ‘rarely’ signal police 8.32 20.85 38.24 17.90 0.000 

Mobile-
phone 

‘never’ make calls 18.12 77.23 36.35 69.72 0.000 

 ‘never’ answer calls 11.19 62.25 35.72 57.19 0.000 

Compared 
to others 

‘bit less dangerous’ 9.58 38.44 36.82 34.26 0.000 

 ‘drive about the 
same’ 

21.83 62.27 39.06 52.32 0.000 

 ‘drive little slower’ 4.46 24.89 35.28 23.16 0.000 
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Driving experience, exposure and road incidents 

This group is also characterized by driving for over 25 years, driving less than 

20,000 km per year, a vehicle from 2000 cc or over and not having had an accident (no 

injuries and no material damage) in the last three years (table 7.9). 

Table 7.9: Description of cluster 1 through personal driver items 
(supplementary variables) 

 Modalities Test Value Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Personal 
accident 
involvement 

‘no accident 
injuries’ 

7.80 95.76 33.39 94.12 0.000 

 ‘no accident 
damage’  

3.79 78.59 33.44 77.13 0.000 

Driving 
experience 

‘> 25y’ 7.37 36.08 35.99 32.90 0.000 

Kilometres 
driven 

10000-
<15000’ 

5.34 20.18 36.25 18.27 0.000 

 ‘15000-
<20000’ 

3.79 13.43 35.89 12.28 0.000 

 ‘5000-
<10000’ 

2.36 18.96 34.33 18.13 0.000 

Engine size ‘! 2000 cc’ 2.39 16.61 34.50 15.80 0.000 

Enforcement 

Drivers belonging to cluster 1 had ‘never’ been fined (or punished) for not wearing 

seat belts and for breaking the speed limit in the past three years. They have very low 

expectations of being checked for alcohol and speed (table 7.10). 

Table 7.10: Description of cluster 1 through enforcement items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Fined-punished not 
wear seat belt 

‘no’ 16.02 96.37 34.09 92.77 0.000 

Likelihood-checked 
alcohol 

‘rarely’ 10.27 48.09 36.35 43.42 0.000 

Likelihood-checked 
speed 

‘rarely’ 6.71 42.57 35.32 39.55 0.000 

Fined-punished 
speed 

‘no’ 6.60 81.86 33.82 79.44 0.000 

 

Attitudes and opinions about road safety measures 

There is a broad approval of seat belt regulations in this group. They feel less 

comfortable when they are not wearing the seat belt, and they agree that in most 

accidents seat belts reduce the risk of serious injury for drivers and passengers. 
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Therefore, they tend to disagree with the statement that “if you drive carefully seat belts 

aren’t really necessary”. They also consider that is very unlikely to be trapped by the 

belt in case of emergency. 

Cluster 1 drivers are mostly in favour of all safety measures proposed, agreeing that 

government should devote more effort in more road safety publicity campaigns and 

improving driver training. They agree also with more severe penalties for speeding 

offences, surveillance automated cameras for red light and speed excess. 

These drivers strongly disagree with the idea that people should be allowed to 

decide for themselves how much they can drink and drive, supporting that drivers 

should be allowed to drink as much alcohol as at present or less alcohol than at present. 

Cluster 2 – Generally careful, not enjoying fast driving or dangerous 
manoeuvres, even if sporadically break speed limits: ‘females of all ages’ 

The second cluster represents thirteen per cent of the whole sample. This cluster is 

quite similar to cluster 1 regarding driving behaviours.  

Socio-demographic profile 

This cluster is mostly linked to females, often married, housewives or employed as 

office workers and with the secondary level of education. 

Country distribution 

The drivers included in this cluster are mostly from Spain (11% compared to 7% in 

the whole sample), Croatia (6% compared to 4%), Portugal (5% compared to 4%) and 

Belgium (5% compared to 4%). 

Driving style 

These female drivers never drink alcoholic beverages and do not like taking risks 

while driving. In contrast with male drivers belonging to cluster 1, they are more 

prudent with speed risk and other dangerous manoeuvres: they do not enjoy driving fast, 

“never” overtake dangerously, “never” signal the other drivers about the police and 

“always” give way to pedestrians.  

As cluster 1 drivers, they are also unconditional seat belts users (“always” wear on 

themselves and the children driving with them in all occasions) and “never” make or 

answer to phone calls while driving. Unsurprisingly, more than one third believe 

themselves to be safer than average (table 7.11). 
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Table 7.11: Description of cluster 2 through behavioural items (active 
variables) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Drink-driving over BAC: ‘non-
drinker’ 

98.99 99.50 49.38 26.12 0.000 

 ‘non-drinker’ 98.66 99.14 49.73 26.12 0.000 

 ‘always’ main 
roads 

32.24 96.93 16.46 78.41 0.000 

Seat belt 
use 

‘always’ country 27.24 91.23 16.58 73.27 0.000 

 ‘always’ 
motorway 

27.65 96.62 15.79 81.50 0.000 

 ‘always’ town 19.63 80.08 16.31 65.38 0.000 

 ‘always’ on child 7.72 62.98 14.78 56.74 0.000 

Speed ‘rarely’ country  19.04 48.02 19.38 33.00 0.000 

 ‘rarely’  main 
roads 

22.09 46.54 21.03 29.47 0.000 

 ‘sometimes’ main 
roads 

7.20 35.84 15.74 30.33 0.000 

 ‘rarely’ town 6.61 38.83 15.36 33.65 0.000 

 ‘sometimes’ 
motorway 

10.87 34.94 17.32 26.86 0.000 

 ‘rarely’ motorway 10.67 29.50 17.82 22.05 0.000 

 ‘enjoy fast drive 
not much’ 

12.93 49.82 16.85 39.38 0.000 

Reported 
Behaviour 

‘never’ overtake 6.19 52.88 14.73 47.80 0.000 

 ‘rarely’ follow 
closely 

5.63 45.57 14.80 41.00 0.000 

 ‘rarely’ amber 
light 

3.30 32.94 14.42 30.42 0.000 

 ‘never’ signal 
police 

4.99 42.66 14.70 38.66 0.000 

 ‘always’ give way 2.58 44.81 13.98 42.69 0.005 

Mobile-
phone 

‘never’ make 
calls 

15.70 81.11 15.49 69.72 0.000 

 ‘never’ answer 
calls 

13.20 67.75 15.78 57.19 0.000 

Compared 
to others 

‘bit less 
dangerous’ 

2.79 36.46 14.17 34.26 0.003 

Driving experience, exposure and road incidents 

These females have a lower exposure (27% drive less than 5000 km and 22% drive 

between 5000-<10000 km per year), usually drive a car less than 1299 cc or do not 
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know what type of engine they have. Some of them are novice drivers (less than 2 years 

of driving experience) (table 7.12). 

The big majority have not had an accident (no injuries and no material damage) in 

the last three years. 

Table 7.12: Description of cluster 2 through personal driver items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/Class 
(%) 

Class/Mod 
(%) 

Total 
(%) 

Prob. 

Personal accident 
involvement 

‘no accident 
damage’ 

5.33 80.75 13.94 77.13 0.000 

 ‘no accident 
injuries’ 

4.72 95.88 13.57 94.12 0.000 

Driving experience ‘" 2 years’ 2.70 7.38 15.70 6.26 0.000 

Kilometres driven ‘5000-
<10000’ 

5.53 21.68 15.93 18.13 0.000 

 ‘<5000’ 4.53 26.60 15.14 23.40 0.000 

Engine size ‘1000-1299 
cc’ 

4.71 26.65 15.21 23.33 0.000 

 ‘<1000 cc’ 2.48 7.94 15.35 6.89 0.000 

 ‘DK’ 2.66 6.41 15.85 5.39 0.000 

Enforcement experience 

Since these female drivers reveal a strong commitment to road safety, it is not 

surprising that they do not expect to be checked for alcohol and speed. They had ‘never’ 

been fined for driving under the influence of alcohol, breaking the speed limit or for not 

wearing seat belts in the past three years (table 7.13). 

Table 7.13: Description of cluster 2 through enforcement items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Fined-punished drink-
driving 

‘no’ 12.82 79.69 15.07 70.41 0.000 

Fined-punished speed  ‘no’ 11.91 86.97 14.58 79.44 0.000 

Fined-punished not 
wear seat belt  

‘no’ 10.50 96.84 13.90 92.77 0.000 

Likelihood-checked 
alcohol  

‘never’ 7.97 34.25 16.13 28.28 0.000 

Likelihood-checked 
speed 

‘never’ 3.25 12.83 15.39 11.10 0.000 

Attitudes and opinions about road safety measures 

This group of women (alcohol abstainers), more often then others, strongly support 

more severe penalties for drink-driving offences (71% compared to 62% of the whole). 
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The majority considers that drivers should be allowed to drink no alcohol at all and a 

small percentage thinks that drivers should drink less alcohol than at present.  

Regarding speed, the group also agrees with more severe penalties for speeding 

offences (for instance, surveillance-automated cameras for speed excess) and those car 

manufacturers should not be allowed to stress the speed of cars in their advertisement. 

They are also very concerned with road accidents. Correspondingly, they strongly 

agree that government should devote more effort on enforcement of traffic laws, safety 

publicity campaigns and in improving driver training. 

They feel less comfortable when they are not wearing the seat belt, and they 

disagree with the statement that “if you drive carefully seat belts aren’t really 

necessary”. 

Moderate risk drivers: ‘males under 55 years old’ 

The third profile identified (clusters 5 and 7) comprises 10% of the total SARTRE 3 

sample. It includes drivers with risky driving habits but revealing some concern with 

self-protection and pedestrians. In fact, they reveal a strong commitment to seat belt 

use, but are not quite so respectful of other traffic rules. Males under 55 years old 

mostly compose the group. However, there is a special prevalence of male drivers aged 

18-24 - cluster 5 - and male drivers aged 25-39 - cluster 7 (table 7.14). 

Table 7.14: Description of cluster 5 and 7 through age-gender 
(supplementary variable) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total (%) Prob. 

Cluster 5 Male 7.82 71.27 5.23 60.03 0.000 

 Male aged 
"24 

5.11 11.08 7.07 6.90 0.000 

 Male aged 
25-39 

5.04 24.65 5.86 18.51 0.000 

 Age "24 4.17 15.69 6.02 11.48 0.000 

 Male aged 
40-54 

3.15 21.72 5.32 17.98 0.000 

 Age 25-39 2.94 37.80 4.95 33.61 0.000 

Cluster 7 Male aged 
25-39 

6.49 25.28 7.98 18.51 0.000 

 Male aged 
40-54 

3.99 22.07 7.17 17.98 0.000 

 Age 25-39 3.44 37.84 6.58 33.61 0.000 

 Male aged 
"24 

3.05 8.99 7.62 6.90 0.000 

 

Cluster 5 – Committed seat belt users, but not very respectful of other traffic 
rules: ‘males under 55 years old’ 

Cluster 5 includes 4% of the total number of drivers. The members of this cluster reveal 

a commitment to regular seatbelt use, but are not very respectful of other rules.  

Socio-demographic profile 
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This profile comprises male drivers aged 18-39 years old (with a slight prevalence 

of youngest drivers), active workers and that have completed a secondary level of 

education. 

Country distribution 

These male drivers come from countries like Croatia, Greece, Slovakia, Belgium, 

the Czech Republic and Spain, to a lesser degree, Estonia, Hungary and Switzerland. 

Driving Style 

Cluster 5 drivers are regular seat belts users in all occasions on themselves and 

children. While the majority use it quite often, a significant number still show some 

reluctance to use it (“rarely”) on town.  Overall, they are not very respectful of other 

traffic rules. A quite large number “sometimes” or “often” overtake dangerously, follow 

closely and warn other drivers about police; and “sometimes” drive through a yellow 

traffic light. However, more than one third “often” give way to pedestrians. They enjoy 

fast driving to a fair extent and “sometimes” or “often” drive faster. In fact, they admit 

to driving a little faster than others drive, but they also consider that their driving is 

generally as dangerous as the other drivers are. They usually use mobile phone while 

driving, yet they use it more frequently to answer than make calls. Some of them drive 

over the legal limit occasionally or at least once a week (table 7.15). 
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Table 7.15: Description of cluster 5 through behavioural items (active 
variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod 
(%) 

Total 
(%) 

Prob. 

 ‘often’ main 
roads 

74.08 83.50 77.61 4.74 0.000 

Seat belt use ‘often’ country   63.65 73.53 62.22 5.20 0.000 

 ‘often’ 
motorways 

55.66 57.04 66.85 3.75 0.000 

 ‘often’ town 41.29 49.59 34.87 6.26 0.000 

 ‘sometimes’ 
town 

17.55 23.62 14.68 7.09 0.000 

 ‘sometimes’ 
country 

12.79 15.73 12.89 5.37 0.000 

 ‘usually’ on child 10.28 15.63 10.15 6.78 0.000 

 ‘very often’ 
motorways 

8.95 10.86 10.74 4.45 0.000 

 ‘rarely’  town 6.80 11.86 8.24 6.34 0.000 

 ‘sometimes’ on 
child 

5.72 8.76 8.17 4.72 0.000 

Reported 
behaviour  

‘often’ give way 11.51 38.14 7.36 22.81 0.000 

 ‘sometimes’ 
overtake  

10.32 26.95 7.92 14.98 0,000 

 ‘sometimes’ give 
way 

10.23 18.05 9.39 8.46 0,000 

 ‘often’ overtake 8.88 12.10 10.10 5.28 0,000 

 ‘sometimes’ 

signal police 

7.74 29.42 6.56 19.75 0,000 

 ‘sometimes’ 

follow closely 

7.64 33.17 6.31 23.13 0,000 

 ‘often’ follow 
closely 

7.29 11.39 8.80 5.70 0,000 

 ‘often’ signal 
police 

6.85 15.98 7.46 9.43 0,000 

 ‘sometimes’ 
amber light 

5.76 43.94 5.45 35.51 0,000 

 ‘very often’ 

signal police 

3.87 7.52 6.81 4.85 0,000 

 ‘often’ amber 
light 

3.03 13.91 5.60 10.94 0,001 

Speed ‘enjoy fast drive 
fairly’ 

9.00 39.32 6.43 26.92 0.000 

 ‘sometimes’ 
country roads 

8.58 38.06 6.37 26.29 0.000 
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 ‘sometimes’town 8.12 27.07 6.90 17.28 0.000 

 ‘often’ main 
roads  

6.90 19.30 7.03 12.08 0.000 

 ‘often’ country 6.49 15.22 7.34 9.13 0.000 

 ‘sometimes’ 
motorways 

5.92 34.99 5.73 26.86 0.000 

 ‘sometimes’ 
main roads 

5.92 38.66 5.61 30.33 0.000 

 ‘often’ towns 5.49 8.95 7.89 4.99 0.000 

 ‘often’ 
motorways 

4.18 18.10 5.86 13.60 0.000 

Mobile-phone ‘make 1-4 calls’ 7.93 32.32 6.45 22.04 0,000 

 ‘answer 1-4 
calls’ 

5.58 39.18 5.52 31.24 0,000 

 ‘answer 5-9 
calls’ 

3.55 7.72 6.54 5.20 0,000 

Compared to 
others 

‘about 

same 
dangerous’ 

6.79 42.05 5.73 32.32 0,000 

 ‘drive little faster’ 5.85 24.89 6.13 17.87 0,000 

 ‘bit more 
dangerous’ 

5.41 7.67 8.30 4.07 0,000 

Drink-driving ‘over BAC < 1 
day’ 

6.78 10.55 8.60 5.40 0.000 

 ‘over BAC 1-2 
days’ 

5.63 6.05 9.35 2.85 0.000 

 ‘1-2 days’  3.82 11.57 6.20 8.22 0.000 

 ‘3-4 days’ 3.09 4.21 7.19 2.58 0.001 

Driving experience, exposure and road incidents 

Drivers within this cluster are high mileage drivers ("30,000 Km per year), having 

between 3-10 years of driving experience and driving vehicles that are 10 years or older 

and 1000-1299 cc engine size. They are likely to have had two or more accidents with 

material damages in the last three years (table 7.16). 
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Table 7.16: Description of cluster 5 through personal driver items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Personal 
accident 
involvement 

‘! 2 accident 
damage’ 

2.77 7.92 5.96 5.85 0.000 

Driving 
experience 

‘3-5 years’ 2.99 12.27 5.66 9.55 0.000 

 ‘5-10 years’ 2.42 16.98 5.22 14.33 0.000 

Kilometres 
driven 

‘!30000km’ 3.72 18.80 5.62 14.72 0.000 

Engine size ‘1000-1299 cc’ 2.35 26.37 4.98 23.33 0.000 

Car age ‘> 10 years’ 2.67 24.41 5.10 21.07 0.000 

Enforcement 

As for enforcement experience, they had been fined for not wearing seat belt and 

speeding. However, they had ‘never’ been fined for drink-driving. These drivers report 

that they ‘sometimes’ expect to be cheeked for alcohol and speed (table 7.17). 

Table 7.17: Description of cluster 5 through enforcement items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Fined-punished 

not wear seat belt 

‘only fined’ 10.75 15.63 10.60 6.49 0.000 

Likelihood-checked 
alcohol 

‘sometimes’ 6.53 26.22 6.32 18.27 0.000 

Fined-punished 
speed   

‘only fined’ 6.18 25.75 6.21 18.24 0.000 

Likelihood-checked 
speed 

‘sometimes’ 6.12 38.71 5.67 30.07 0.000 

Fined-punished 

drink-driving 

‘no’ 5.90 35.08 5.72 26.98 0.000 

Attitudes and opinions about road safety measures 

Type 5 drivers are in favour of more enforcement of traffic laws, but they are against 

the Government devoting more effort to have more road safety campaigns. 

In spite of being regular seatbelt users, they do not feel very uncomfortable when 

not wearing seat belts. Regarding the statements “if you drive careful seat belts aren’t 

really necessary” or “in most accidents seat belts reduce the risk of serious injury for 

drivers and passengers” the group alternate between ‘fairly’ and ‘not much’. They tend 

to agree that there is a risk of being trapped by the belt in case of emergency. 
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As for drink-driving, opinions are not homogenous towards allowing people to 

decide for themselves how much they can drink-drive and more severe penalties for 

drink-driving offence. Yet they feel driver should drink as much alcohol as they want or 

as much as at the present law admits.  

As for speed, they tend to consider that the present limits should all be higher (or 

even that there should not be a speed limit). They are not much in favour of surveillance 

of speed excess neither by automated cameras, nor with speed enforcement by local or 

private authorities. 

Cluster 7- Extremely committed seat belt users, but not very respectful of 
other traffic rules: ‘males under 55 years old’ 

Cluster 7, comprising 6% of the whole, includes drivers who are unconditional 

seatbelt users, but not very respectful of other traffic rules. 

Socio-demographic profile 

The cluster comprises males aged under 55, with a special prevalence of the 25 to 39 

age group (more than one third of the group). These males are mostly employed, have 

achieved secondary school and live in urban areas, whether large cities or small ones. 

Country distribution 

These drivers come from countries like Slovakia, Spain, the Czech Republic, 

Estonia and Greece. 

Driving style 

Main differences between this Cluster 7 and Cluster 5 concern the fact that these 

drivers are very concerned with wearing seat belts, do not drive so fast and some of 

them drink-drive less often (table 7.18). 
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Table 7.18:  Description of cluster 7 through behavioural items (active 
variables) 

 Modalities Test Value Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

 ‘very often’ 
main roads 

78.29 80.86 74.47 6.34 0.000 

Seat belt 
use 

‘very often’ 
country  

77.36 82.15 69.39 6.92 0.000 

 ‘very often’ 
motorways 

57.66 52.04 68.29 4.45 0.000 

 ‘very often’ 
town 

48.38 50.70 44.16 6.71 0.000 

 ‘often’ town 19.04 20.80 19.41 6.26 0.000 

 ‘usually’ on 
child 

13.76 17.14 14.77 6.78 0.000 

 ‘sometimes’ on 
child 

8.79 10.19 12.61 4.72 0.000 

 ‘sometimes’  
town 

8.11 13.01 10.73 7.09 0.000 

 ‘often’ country 5.51 8.65 9.72 5.20 0.000 

Reported 
behaviour 

‘sometimes’ 
overtake 

11.30 26.21 10.28 14.98 0.000 

 ‘rarely’ 
overtake  

8.48 37.94 7.96 27.83 0.000 

 ‘often’ give 
way 

8.26 32.10 8.22 22.81 0.000 

 ‘sometimes’ 

signal police 

7.46 27.72 8.20 19.75 0.000 

 ‘sometimes’ 

follow closely 

7.28 31.31 7.91 23.13 0.000 

 ‘very often’ 
give way 

6.90 29.85 7.86 22.19 0.000 

 ‘sometimes’ 
give way  

6.76 13.68 9.44 8.46 0.000 

 ‘very often’ 

signal police 

5.56 8.22 9.89 4.85 0.000 

 ‘often’ signal 
police 

5.43 13.78 8.54 9.43 0.000 

 ‘rarely’ signal 
police 

5.36 23.40 7.64 17.90 0.000 

 ‘often’ overtake 4.19 7.87 8.72 5.28 0.000 

 ‘sometimes’ 

amber light 

3.79 40.27 6.62 35.51 0.000 

Mobile-
phone 

‘make 1 to 4 
calls’  

10.70 34.07 9.03 22.04 0.000 
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 ‘answer 1 to 4 
calls’ 

9.35 42.72 7.99 31.24 0.000 

 ‘answer 5 to 9 
calls’ 

5.63 8.71 9.79 5.20 0.000 

Compared 
to others 

‘about 

same 
dangerous’ 

8.82 43.19 7.81 32.32 0.000 

 ‘drive about 
the same’ 

4.74 58.47 6.53 52.32 0.000 

Drink-
driving 

‘over BAC <1 
day’ 

8.20 10.74 11.62 5.40 0.000 

 ‘< 1 day’  5.40 24.00 7.61 18.43 0.000 

 ‘over BAC 1-2 
days’ 

3.53 4.47 9.17 2.85 0.000 

 ‘3-4 days’ 3.21 4.02 9.12 2.58 0.001 

Speed ‘sometimes’ 
town 

8.01 25.51 8.62 17.28 0.000 

 ‘sometimes’ 
country 

7.72 35.35 7.85 26.29 0.000 

 ‘enjoy fast 
drive fairly’ 

7.09 35.28 7.66 26.92 0.000 

 ‘sometimes’ 
main road 

6.10 37.75 7.27 30.33 0.000 

 ‘rarely’  town 5.49 40.43 7.02 33.65 0.000 

 ‘enjoy fast 
drive much’ 

3.82 44.25 6.56 39.38 0.000 

 ‘often’ country 3.36 11.71 7.50 9.13 0.000 

 ‘often’ main 
roads 

3.23 14.87 7.19 12.08 0.001 

Driving experience, exposure and road incidents 

These drivers are more prone to have had an accident resulting in material damages 

in the last three years, to have had between 11 and 25 years of driving experience and to 

drive a vehicle that is 10 years old or less (table 7.19). 

Table 7.19: Description of cluster 7 through personal driver items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Personal accident 
involvement 

‘1 accident 
damage’ 

4.09 20.77 7.26 16.72 0.000 

Driving experience ‘11-25y’ 3.31 40.66 6.51 36.50 0.000 

Car age ‘6- 10y’ 2.51 33.94 6.42 30.88 0.000 
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Enforcement 

Cluster 7 drivers had been fined for not wearing seat belt and speeding. However, 

they had ‘never’ been fined for drink-driving. Since these drivers display speeding and 

drink-driving behaviour, it is not surprising that they expect to be checked for alcohol 

and speed, although occasionally (table 7.20). 

Table 7.20: Description of cluster 7 through enforcement items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Fined-punished not 
wear seat belt  

‘only fined’ 10.60 14.09 12.69 6.49 0.000 

Fined-punished 

drink-driving 

‘no’ 7.15 35.40 7.66 26.98 0.000 

Fined-punished speed ‘only fined’ 6.84 25.33 8.11 18.24 0.000 

Likelyood-checked 
alcohol 

‘sometimes’ 5.57 24.04 7.69 18.27 0.000 

Likelyood-checked 
speed  

‘sometimes’ 5.11 36.24 7.04 30.07 0.000 

Attitudes and opinions about road safety measures 

Drivers belonging to this cluster do not show a homogenous opinion about seat belt 

use (if they feel less comfortable when not wearing it, if when driving carefully seat 

belts aren’t really necessary and if wearing it reduces the risk of serious injuries in case 

of accidents). They agree that penalties for speeding and drink-driving offences should 

be much more severe. They are not much in favour of using automated cameras for red 

light surveillance, neither with speed enforcement by public local authorities, or 

punishing the car’s owner when the offending driver is unknown. 

High risk drivers: ‘males under 55 years old’ and ‘females 
under 24 years old’ 

The fourth profile, representing a quite significant percentage on SARTRE 3 sample 

(22% of the whole), is composed by high risk drivers: a group of very fast drivers 

(cluster 8), a group of intensive mobile phone users (cluster 9) and a more undefined 

group revealing a general disregard to rules (cluster 6). The first group is mostly 

composed by males under 39 years old; the second, by males under 39 years old and 

females under 24 (the only ‘females’ represented in a risk group, although in much less 

number than males); and finally, the third group by males under 55 - with a special 

prevalence of males age 25-39 (table 7.21). 
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Table 7.21: Description of cluster 6, 8 and 9 through age-gender 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Cluster 6 Male aged 
25-39 

10.87 29.04 10.87 18.51 0.000 

 Age 25-39 7.30 41.86 8.63 33.61 0.000 

 Male aged 
"24 

4.55 9.75 9.80 6.90 0.000 

 Age "24 4.04 14.62 8.83 11.48 0.000 

 Male aged 
40-54 

3.47 21.19 8.17 17.98 0.000 

Cluster 8 Male aged 
25-39 

16.82 30.04 20.78 18.51 0.000 

 Male aged 
"24 

16.05 14.47 26.86 6.90 0.000 

 Age "24 15.28 20.26 22.60 11.48 0.000 

 Male 12.96 70.49 15.04 60.03 0.000 

 Female aged 
"24 

3.35 5.79 16.20 4.58 0.000 

Cluster 9 Male aged 
25-39 

11.25 37.73 5.13 18.51 0.000 

 Male aged 
40-54 

7.40 30.11 4.21 17.98 0.000 

 Age 25-39 5.89 45.04 3.37 33.61 0.000 

 Male aged 
"24 

3.94 11.32 4.13 6.90 0.000 

 

Cluster 6 - Disregarders of rules in general: ‘males under 55 years old’ 

This group of drivers represents 7% of the whole sample. These drivers tend to 

disrespect rules in general. 

Socio-demographic profile 

Male drivers under 55 years old, mainly between 25 and 39, mostly compose this 

cluster. They are workers, have achieved primary or secondary level of education. 

Country distribution 

The group gathers drivers from Slovakia, Croatia, Cyprus, Italy and Greece, and to a 

lesser extent, the Czech Republic, Hungary and Belgium. 

Driving style 

This group of drivers reveal a general disregard to rules. They wear seat belt 

“sometimes” or “rarely”, though they “often” use it on motorways and “sometimes” or 

“usually” make children wear it. They usually use mobile phone while driving, yet they 

use it more frequently to answer than make calls. “Sometimes” or even “often” overtake 

dangerously, “sometimes” follow closely and “often” or “very often” signal to other 

drivers and “often” drive through a yellow light. They say they fairly enjoy fast driving 
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and consider their driving a bit more dangerous and faster. They rarely give way to a 

pedestrian at pedestrian crossings, but do occasionally. They also tend to drive under 

the influence of alcohol quite often and driving whilst over the legal alcohol limit (table 

7.22). 

Table 7.22:  Description of cluster 6 through behavioural items (active 
variables) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

 ‘sometimes’ main 
roads 

60.39 45.18 83.42 3.75 0.000 

Seat belt 
use 

‘rarely’ country  55.63 42.11 75.50 3.86 0.000 

 ‘rarely’ main roads 53.20 34.10 88.74 2.66 0.000 

 ‘sometimes’ country 48.49 41.90 54.06 5.37 0.000 

 ‘rarely’  town 48.17 44.56 48.73 6.34 0.000 

 ‘sometimes’  
motorways  

47.07 28.18 85.15 2.29 0.000 

 ‘sometimes’ town 27.31 27.63 27.03 7.09 0.000 

 ‘never’ town 16.16 18.15 18.16 6.93 0.000 

 ‘sometimes’ on child 15.65 14.10 20.70 4.72 0.000 

 ‘often’ motorways 15.06 11.96 22.07 3.76 0.000 

 ‘usually’ on child  12.32 15.07 15.40 6.78 0.000 

 ‘never’ on child 9.31 7.08 17.23 2.85 0.000 

 ‘never’ country 4.92 6.53 11.20 4.04 0.000 

Mobilephone ‘make 1-4 calls’ 16.08 38.70 12.16 22.04 0,000 

 ‘answer 1-4 calls’ 12.58 45.36 10.06 31.24 0,000 

 ‘answer 5-9 calls’ 11.49 12.07 16.09 5.20 0,000 

 ‘make 5-9 calls’ 3.17 6.32 13.79 3.17 0,000 

Reported 
behaviour 

‘rarely’ give way  13.62 8.35 25.04 2.31 0.000 

 ‘sometimes’ overtake  13.42 27.19 12.58 14.98 0.000 

 ‘often’ overtake  9.87 11.11 14.60 5.28 0.000 

 ‘sometimes’ give way  9.51 15.27 12.50 8.46 0.000 

 ‘sometimes’ follow 
closely  

9.38 32.80 9.82 23.13 0.000 

 ‘often’ signal police 7.53 14.99 11.02 9.43 0.000 

 ‘often’ amber light 6.58 16.07 10.18 10.94 0.000 

 ‘very often’ signal 
police 

6.52 8.47 12.09 4.85 0.000 

 ‘often’ give way 5.70 28.61 8.69 22.81 0.000 

 ‘sometimes’ amber 
light 

5.36 41.63 8.12 35.51 0.000 

 ‘often’ follow closely 5.05 8.62 10.49 5.70 0.000 
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 ‘always’ signal police  4.66 11.90 9.52 8.66 0.000 

 ‘sometimes’ signal 
police 

3.91 23.49 8.24 19.75 0.000 

 ‘very often’ amber 
light 

4.02 5.82 10.02 4.02 0.000 

 ‘rarely’ signal police 3.31 20.95 8.11 17.90 0.000 

 ‘always’ overtake 2.82 3.10 10.45 2.06 0,002 

Compared 
to others 

‘drive little faster’ 11.40 28.75 11.15 17.87 0,000 

 ‘bit more dangerous’ 7.86 8.17 13.92 4.07 0,000 

 ‘about same 
dangerous’ 

6.31 39.40 8.45 32.32 0,000 

Speed ‘sometimes’ town 10.93 27.58 11.06 17.28 0.000 

 ‘enjoy fast drive fairly’ 9.70 37.38 9.62 26.92 0.000 

 ‘sometimes’ country 9.25 36.20 9.54 26.29 0.000 

 ‘enjoy fast drive very’ 8.25 14.35 11.74 8.48 0.000 

 ‘sometimes’ main 
roads 

6.11 37.04 8.46 30.33 0.000 

 ‘often’ country 4.97 12.67 9.62 9.13 0.000 

 ‘often’  town 3.87 7.09 9.84 4.99 0.000 

 ‘often’  motorways 3.64 16.66 8.49 13.60 0.000 

 ‘very often’  
motorways 

3.64 6.36 9.91 4.45 0.000 

 ‘often’ main roads 3.58 14.89 8.54 12.08 0.000 

Drink-driving ‘over BAC < 1 day’ 10.85 11.93 15.32 5.40 0.000 

 ‘over BAC 1-2 days’ 8.37 6.63 16.14 2.85 0.000 

 ‘3-4 days’ 7.53 5.81 15.62 2.58 0.000 

 ‘1-2 days’ 6.60 12.77 10.77 8.22 0.000 

 ‘< 1 day’ 4.03 22.17 8.34 18.43 0.000 

Driving experience, exposure and road incidents 

Drivers included in cluster 6 have frequently had two or more accidents resulting in 

material damages and one accident resulting in injured parties. They drive more than 

30,000 km per year, have between 3-10 years of driving experience and drive vehicles 

of 2000 cc engine size and over ten years old (table 7.23). 
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Table 7.23:  Description of cluster 6 through personal driver items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/Class 
(%) 

Class/Mod 
(%) 

Total 
(%) 

Prob. 

Personal accident 
involvement 

‘! 2 accident’ 
damage 

10.82 12.61 14.93 5.85 0.000 

 ‘1 accident 
injuries’ 

7.31 8.22 13.14 4.34 0.000 

Driving experience ‘6-10y’ 6.05 19.52 9.44 14.33 0.000 

 ‘3-5y’ 4.87 13.11 9.51 9.55 0.000 

Kilometres driven ‘!30000’ 9.90 23.51 11.07 14.72 0.000 

Engine size ‘!2000 cc’ 5.34 20.52 9.00 15.80 0.000 

Car age ‘> 10y’ 2.60 23.60 7.76 21.07 0.000 

Enforcement 

These male drivers had been only fined for not wearing seat belt and for speeding 

during the past three years. A few of them indicated some additional punishments for 

speed related offences. They think that they are more likely to be cheeked for alcohol 

than for speed (table 7.24). 

Table 7.24: Description of cluster 5 through enforcement items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod 
(%) 

Total 
(%) 

Prob. 

Fined-punished 
no seat belt 

‘only fined’ 19.45 20.01 21.38 6.49 0.000 

Fined-punished 
speed 

‘only fined’ 8.28 26.13 9.93 18.24 0.000 

Fined-punished  
speed  

‘fined/ other 
penalty’ 

6.13 4.39 14.86 2.05 0.000 

Likelihood-
checked alcohol 

‘often’ 5.45 8.68 10.84 5.54 0.000 

Likelihood-
checked alcohol 

‘sometimes’ 3.71 21.70 8.23 18.87 0.000 

Likelihood-
checked speed 

‘sometimes’ 2.81 33.16 7.64 30.07 0.002 

Attitudes and opinions about road safety measures 

These drivers do not feel at all uncomfortable if not wearing seat belt when driving 

and do not agree with statements saying “if you drive carefully seat belts aren’t really 

necessary” or “in most accidents seat belts reduce the risk of serious injury for drivers 

and passengers”. On the other hand, they feel that there is the risk of being trapped by 

the belt in case of emergency. These drivers do not have a homogeneous opinion about 

if people should be allowed to decide for themselves how much they could drink and 

drive and if penalties for drink-driving offences should be much severe. In fact, some of 
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them say they neither agree nor disagree with these statements. Others say they agree. 

In general, these individuals think that the speed limit should be higher than at the 

present in all roads. They tend not to agree with speed enforcement by public local 

authorities or private organizations and with surveillance of speed excess by automated 

cameras. These drivers are against improving driver training and neither agree nor 

disagree with more enforcement of traffic laws or road safety campaigns. 

Cluster 8 – Speed lovers, but very concerned about wearing seat belts: 
‘males under 39 years old’ and ‘females under 24 years old’ 

Thirteen per cent of the sample belonged to this Cluster. Members of this group 

affirm, more often than others, that they break speed limits regularly and like driving at 

fast speeds. They also tend to break other traffic law quite often. However, they show a 

strong commitment to seatbelt use. 

Socio-demographic profile 

This driving profile is typical of young people; especially of young males. In spite of 

being mainly associated to males aged between 25 and 39 and less than 24 years old, it 

includes also a group of youngest females (18-24 years old). Cluster 8 is characterized 

also by the fact that those included are mostly single, students, have often completed 

university-level studies, are in the military, in middle or higher management positions, 

lawyers or office staff and earn incomes between levels 5 and 8. They typically live in 

urban areas, in cities with more than 100,000 inhabitants. 

 Country distribution 

These individuals are from Cyprus, Denmark, Portugal and, to a lesser extent, 

Sweden, Greece, Germany, Slovenia, the Netherlands and Spain. 

Driving style 

These young drivers “often” or “very often” drive fast on all kinds of roads. They 

enjoy fast driving and consider that they drive a little faster and a bit more dangerously 

than the other drivers do. They also use quite often the mobile phone while driving. 

They “often” or “very often” drive through a yellow traffic light; “often” follow too 

closely behind the vehicle in front of them and drive through a yellow traffic light. The 

group always signals the presence of police to other drivers. They admit “sometimes” 

become very annoyed with other drivers. Yet, they “always” wear seat belts on all 

driving occasions.  As for alcohol consumption before driving, they say they do it one 

to two days per week and above the lawful limit. These drivers have risky behaviours 

but apparently not as frequently as those in Cluster 6 (table 7.25). 



European drivers and road risk 

204 

Table 7.25:  Description of cluster 8 through behavioural items (active 
variables) 

 Modalities Test 
Value 

Mod/Class 
(%) 

Class/Mod 
(%) 

Total 
(%) 

Prob. 

Speed ‘often’ main roads 50.78 44.72 47.40 12.08 0.000 

 ‘often’ country 
roads 

46.62 36.18 50.77 9.13 0.000 

 ‘always’  
motorways 

39.90 23.45 58.70 5.11 0.000 

 ‘very often’ main 
road 

39.68 20.90 64.67 4.14 0.000 

 ‘very often’ 
motorways 

39.51 25.42 53.68 6.07 0.000 

 ‘enjoy drive fast 
very’ 

35.21 27.82 42.02 8.48 0.000 

 ‘often’  town 31.27 18.83 48.30 4.99 0.000 

 ‘very often’  country 30.20 12.91 62.82 2.63 0.000 

 ‘enjoy fast drive 
fairly’ 

29.64 50.05 23.81 26.92 0.000 

 ‘always’ main roads 25.60 10.23 58.58 2.24 0.000 

 ‘often’  motorways 23.57 28.42 26.76 13.60 0.000 

 ‘sometimes’  town 16.54 28.35 21.01 17.28 0.000 

 ‘sometimes’  
country 

5.17 30.14 14.68 26.29 0.000 

Compared 
to others 

‘drive little faster’ 47.40 51.98 37.24 17.87 0.000 

 ‘bit more 
dangerous’ 

15.76 10.03 31.57 4.07 0.000 

 ‘about 

same dangerous’ 

7.01 37.88 15.01 32.32 0.000 

Mobilephone ‘make 1-4 calls’ 33.05 46.71 27.13 22.04 0.000 

 ‘answer 1-4 calls’ 28.62 54.26 22.24 31.24 0.000 

 ‘answer 5-9 calls’ 15.61 11.73 28.90 5.20 0.000 

 ‘make 5-9 calls’ 11.19 6.87 27.72 3.17 0.000 

Seat belt 
use 

‘always’ motorway 26.81 96.49 15.16 81.50 0.000 

 ‘always’ main roads 23.43 92.96 15.18 78.41 0.000 

 ‘always’ country 16.43 84.84 14.83 73.27 0.000 

 ‘always’ town 7.56 71.32 13.97 65.38 0.000 

Reported ‘often’ amber light 26.12 26.24 30.72 10.94 0.000 

behaviour ‘often’ follow closely 22.98 16.06 36.12 5.70 0.000 

 ‘very often’ 

amber light 

22.92 13.00 41.36 4.02 0.000 

 ‘always’ signal 21.19 19.85 29.36 8.66 0.000 
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police  

 ‘very’ annoyed 
others 

17.27 41.44 18.94 28.02 0.000 

 ‘always’ amber light 14.54 6.56 36.68 2.29 0.000 

 ‘sometimes’ 
overtake 

13.49 23.47 20.07 14.98 0.000 

 ‘sometimes’ 

follow closely 

12.65 32.35 17.91 23.13 0.000 

 ‘often’ signal police 11.04 15.17 20.61 9.43 0.000 

 ‘very often’ 

signal police 

11.00 9.18 24.22 4.85 0.000 

 ‘often’ overtake 10.48 9.54 23.15 5.28 0.000 

 ‘sometimes’ give 
way 

5.80 11.29 17.08 8.46 0.000 

 ‘often’ give way 5.56 26.79 15.04 22.81 0.000 

 ‘rarely’ give way 3.93 3.37 18.68 2.31 0.000 

 ‘rarely’ overtake 3.90 30.78 14.16 27.83 0.000 

Drink-driving ‘1-2 days’ 14.82 15.67 24.41 8.22 0.000 

 ‘over BAC 1-2 days’ 14.15 7.40 33.31 2.85 0.000 

 ‘<1 day’ 12.99 27.25 18.93 18.43 0.000 

 ‘over BAC < 1 day’ 7.87 8.58 20.35 5.40 0.000 

 ‘3-4 days’ 7.02 4.63 23.00 2.58 0.000 

 ‘never’ over BAC 6.39 68.94 13.83 63.85 0.000 

 ‘most days’ 5.94 4.98 20.48 3.11 0.000 

Driving experience, exposure and road incidents 

Those surveyed that comprise Cluster 8 are characterized by having less than 10 

years of driving experience (some have less than 2 years), driving newer vehicles and 

driving 15000 km per year or more. They tend to have had one or more accidents 

resulting in material damage and one accident resulting in injured parties (table 7.26). 
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Table 7.26: Description of cluster 8 through personal driver items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod 
(%) 

Total 
(%) 

Prob. 

Personal 
accident 
involvement 

‘1 accident- 
damage’ 

10.79 23.75 18.19 16.72 0.000 

 ‘!2 
accident 
damage’ 

9.40 9.84 21.53 5.85 0.000 

 ‘1 accident 
injuries’ 

6.48 6.69 19.74 4.34 0.000 

Driving 
experience 

‘6-10 y’ 10.07 20.51 18.33 14.33 0.000 

 ‘3-5 y’ 12.05 15.90 21.32 9.55 0.000 

 ‘"2y’ 3.94 7.92 16.22 6.26 0.000 

Kilometres 
driven 

‘20000-
<30000’ 

11.13 19.69 19.27 13.09 0.000 

 ‘!30000’ 9.82 20.80 18.10 14.72 0.000 

 ‘15000-
<20000’  

3.86 14.44 15.06 12.28 0.000 

Engine size ‘1300-1999 
cc’ 

7.52 54.89 14.47 48.59 0.000 

 ‘!2000 cc’ 4.77 18.77 15.22 15.80 0.000 

Car age ‘" 2y’ 5.76 22.50 15.45 18.65 0.000 

 ‘3-5y’ 3.18 30.64 13.91 28.20 0.000 

Enforcement 

Cluster 8 congregate individuals that had been ‘fined or received additional 

punishments’ for speeding and ‘only fined’ for not wearing seat belt. Yet, they had 

“never” been fined for drink-driving. These drivers expect to be checked regularly for 

speed and alcohol (table 7.27). 
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Table 7.27: Description of cluster 8 through enforcement items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod (%) 

Total (%) Prob. 

Fined-punished 
speed  

‘only fined’ 19.74 31.81 22.33 18.24 0.000 

Fined-punished 

drink-driving 

‘no’ 11.07 35.39 16.80 26.98 0.000 

Fined-punished 
speed  

‘fined/ other 
penalty’ 

9.22 4.53 28.32 2.05 0.000 

Likelihood-
checked speed  

‘very often’ 5.84 5.68 19.64 3.70 0.000 

Likelihood-
checked speed 

‘often’ 5.02 15.74 15.70 12.84 0.000 

Fined-punished 
seat belt 

‘only fined’ 4.01 8.21 16.21 6.49 0.000 

Likelihood-
checked alcohol 

‘often’ 3.15 6.80 15.70 5.54 0.001 

 

Attitudes and opinions about road safety measures 

‘Speed lovers’ would welcome higher speed limits in all roads, supporting that there 

should not be a speed limit on motorways. As expected, they disagree with penalties for 

speeding and drink-driving offences and that car manufacturers should not be allowed 

to stress the speed of cars in their advertisement. They also disagree with surveillance 

for red light or speed excess with automated cameras and with speed enforcement by 

public local authorities or private organizations.  

As for alcohol, these drivers tend to feel that drivers should be allowed to drink as 

much alcohol as they want and as much as is allowed under present law.  

They are also not much concerned about road accidents and tend to be against the 

Government devoting more effort on enforcing traffic laws. In a word, these drivers 

assume is risky position in both attitudes and behaviours. 

Cluster 9 – Intensive mobile phone users and faster: ‘males under 55 years 
old’ 

Cluster 9 comprises only three per cent of the total population. People in the group, 

more often than in the others, make an intensive use of mobile phone while driving. 

Socio-demographic profile 

They are mostly males under 55 years old, married, further educated, active workers 

(employed as businessmen, in middle or higher management positions and lawyers) 

living in small towns. 

Country distribution 

The countries most typically represented in the group are Estonia, Croatia, Portugal 

and Cyprus. 

Driving style 
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These drivers use regularly the mobile phone while driving, answering and making 

“10 or more phone calls”. They also like driving fast (24% compared to 8% of the 

whole) and as a result, they “always” or “very often” drive faster on all kinds of roads. 

They are also conscious that they drive a “little faster” than other drivers. In general, 

they disrespect traffic laws: “always” drive through yellow lights, “always” signal to 

other drivers, “often” follow too closely behind the vehicle in front and “sometimes” 

overtake when can just make it. However, they are likely to be less frequent drink-

drivers than drivers belonging to cluster 8 (drunk over the legal limit less than one 

day/week). They use seat belt “very often” on main roads and motorways. Yet, they 

show some reluctance to use it on town (table 7.28). 
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Table 7.28: Description of cluster 9 through behavioural items (active 
variables) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Mobile-
phone 

‘answer ! 10 
calls’ 

63.66 93.52 67.40 3.49 0.000 

 ‘make !10 
calls’ 

59.56 76.79 86.47 2.23 0.000 

 ‘make 5-9 
calls’ 

15.81 18.96 15.03 3.17 0.000 

Speed ‘enjoy drive 
fast much’ 

12.02 24.38 7.24 8.48 0.000 

 ‘always’  
motorways 

10.18 16.21 7.98 5.11 0.000 

  ‘very often’ 
main roads 

8.77 12.66 7.69 4.14 0.000 

 ‘often’ main 
roads 

8.43 24.25 5.05 12.08 0.000 

 ‘always’ main 
roads 

8.16 8.54 9.61 2.24 0.000 

 ‘often’ country 8.12 19.72 5.44 9.13 0.000 

 ‘very often’ 
country  

8.00 9.09 8.68 2.63 0.000 

 ‘enjoy drive 
fast fairly’ 

6.97 39.73 3.71 26.92 0.000 

 ‘very often’ 
motorways 

6.67 13.30 5.52 6.07 0.000 

 ‘often’ 
motorways 

6.44 23.19 4.29 13.60 0.000 

 ‘often’ town 3.14 7.92 3.99 4.99 0.000 

Reported 
behaviour 

‘always’ signal 
police 

11.93 24.62 7.15 8.66 0.000 

 ‘always’ amber 
light 

6.75 7.40 8.13 2.29 0.000 

 ‘always’ 
overtake 

6.50 6.62 8.10 2.06 0.000 

 ‘very often’ 
signal 

6.26 11.12 5.76 4.85 0.000 

 ‘often’ amber 
light 

6.20 19.36 4.45 10.74 0.000 

 ‘often’ overtake 5.84 11.25 5.36 5.28 0.000 

 ‘very annoyed 
others’ 

5.12 37.47 3.36 28.02 0.000 

 ‘often’ follow 
closely 

4.74 10.55 4.66 5.70 0.000 

 ‘often’ signal 
police 

3.67 14.05 3.75 9.43 0.000 
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 ‘sometimes’ 

follow 

closely 

3.47 29.27 3.18 23.13 0.000 

 ‘very often’ 
amber light 

2.70 6.32 3.95 4.02 0.000 

Compared 
to others 

‘bit more 
dangerous’ 

5.20 8.88 5.49 4.07 0.000 

Drink-
driving 

‘over Bac < 1 
day’ 

5.10 10.56 4.92 5.40 0.000 

 ‘most days’ 4.08 6.32 5.11 3.11 0.000 

 ‘< 1 day’ 4.02 24.91 3.40 18.43 0.000 

 ‘1-2 days’ 2.72 11.47 3.51 8.22 0.000 

Seat belt 
use 

‘very often’ 
main roads 

4.83 11.58 4.60 6.34 0.000 

 ‘very often’ 
motorways 

3.84 8.02 4.54 4.45 0.000 

 ‘rarely’ country 3.46 6.83 4.44 3.86 0.000 

 ‘rarely’ town 3.41 9.90 3.93 6.34 0.000 

 ‘often’ country 3.36 8.53 4.12 5.20 0.000 

 ‘sometimes’ 
town 

3.17 10.63 3.78 7.09 0.000 

 ‘very often’ 
country 

2.93 10.07 3.66 6.92 0.000 

 ‘never’ town 2.91 10.13 3.68 6.93 0.000 

Driving experience, exposure and road incidents 

They drive 30,000km or more per year in cars with 2000 cc engines or greater, 

generally two years old or less. They are likely to have been involved in one or more 

accidents resulting in material damages and have between 6-10 years of driving 

experience (table 7.29). 
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Table 7.29: Description of cluster 9 through personal driver items 
(supplementary variables) 

 Modalities Test Value Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Personal 
accident 
involvement 

‘! 2 
accident 
damage’ 

7.87 14.50 6.23 5.85 0.000 

 ‘1 accident 
damage’ 

3.19 21.75 3.27 16.72 0.000 

Driving-
experience 

‘6 -10y’ 4.51 20.97 3.68 14.33 0.000 

Kilometres 
driven 

‘!30000’ 24.50 56.71 9.62 14.72 0.000 

 ‘20000-
<30000’ 

3.07 17.41 3.35 13.09 0.000 

Engine size ‘ !2000cc’ 14.19 39.28 6.26 15.80 0.000 

Car age ‘" 2y’ 11.77 38.76 5.23 18.65 0.000 

Enforcement 

These drivers had received punishments for speeding and were only fined for not 

wearing seat belt in the last 3 years. But they had ‘never’ been fined for drink-driving. 

Probably assuming their risky style, they expect to be checked ‘very often’ for speed 

and ‘sometimes’ for alcohol (table 7.30). 

Table 7.30: Description of cluster 9 through enforcement items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class (%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Fined-punished 
speed  

‘only fined’ 13.05 40.61 5.60 18.24 0.000 

Fined-punished 

drink-driving 

‘no’ 12.01 49.62 4.63 26.98 0.000 

Fined-punished 

not wear seat belt 

‘only fined’ 9.50 17.69 6.86 6.49 0.000 

Likelihood-checked 
speed 

‘often’ 6.74 22.72 4.45 12.84 0.000 

Fined-punished 
speed 

‘fined-other 
penalty’ 

5.51 5.95 7.31 2.05 0.003 

Likelihood-checked 
alcohol  

‘sometimes’ 5.30 26.98 3.72 18.27 0.003 

Likelihood-checked 
speed  

‘very often’ 4.76 7.83 5.32 3.70 0.003 

 

Attitudes and opinions about road safety measures 

Cluster 9 drivers think that the speed limit should be higher in all roads and that 

there should not be a limit on motorways. They disagree with penalties for speeding and 
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drink-driving offences and that car manufacturers should not be allowed to stress the 

speed of cars in their advertisement. They also disagree with surveillance for speed 

excess with automated cameras, with speed enforcement by public local authorities or 

private organizations and with punishing the car’s owner when the offending driver is 

unknown. 

They tend to feel more comfortable without seat belts while driving and they do not 

agree much that there is a risk of being trapped by the belt in case of emergency. They 

are in favour of the Government devoting more effort in improving the standard of 

roads. 

Very high risk drivers: ‘males under 39 years old’ 

These drivers, representing only 3% of the whole, are similar in many ways to high 

risk drivers, only their attitudes and behaviours are more extreme. They reveal a total 

disrespect of law and are aware of their deviant/risk behaviour. Males aged 25-39 and, 

in lower percentage males aged 18-24, compose this extreme group (table 7.31).  

Table 7.31: Description of cluster 4 through age-gender (supplementary 
variable) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod (%) 

Total (%) Prob. 

Cluster 4 Male 4.97 69.08 3.22 60.03 0.000 

 Male aged 
25-39 

3.82 24.35 3.68 18.51 0.000 

 Male aged 
"24 

2.58 9.49 3.85 6.90 0.000 

 

Cluster 4 – Extremely risky and disregarding all rules: ‘males under 39 years 
old’ 

Socio-demographic profile 

These male drivers under 39 years old are mostly active workers (run small 

enterprises and shops or are manual workers), have a primary school education and live 

in cities between 10,000 and 100,000 inhabitants. 

Country distribution 

Drivers from Italy (18% compared to 12% of the whole), Belgium (10% compared 

to 7%), Greece (8% compared to 5%), Hungary (7% compared to 5%) and Croatia (7% 

compared to 4%) are over-represented in this group. 

Driving style 

This Cluster is one of the most risky ones, as they “never” wear seat belts in any 

circumstance, even when carrying children, they claim to enjoy “very much” fast 

driving and they “often” or “always” drive faster than the lawful speed limit. They also 

tend to answer and make “more than 10 calls” while driving. They “always” or “often” 

signal the other drivers about police and drive through a yellow traffic light. They 

overtake “very often” when can just make it. Yet, they claim to be conscious that their 

driving is a bit more dangerous and faster. They have driven under the influence of 
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alcohol most days per week and driving 1 to 2 days whilst over the legal alcohol limit 

(table 7.32). 
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Table 7.32:  Description of cluster 4 through behavioural items (active 
variables) 

 Modalities Test 
Value 

Mod/Class 
(%) 

Class/Mod 
(%) 

Total 
(%) 

Prob. 

 ‘never’ main roads 73.88 94.62 96.32 2.75 0.000 

Seat belt 
use 

‘never’ country road 66.34 94.68 65.48 4.04 0.000 

 ‘never’ town  58.15 94.06 37.96 6.93 0.000 

 ‘never’  motorway 56.17 72.36 69.95 2.89 0.000 

 ‘never’ on child 7.98 9.10 8.93 2.85 0.000 

Speed ‘enjoy drive fast 
very much’ 

10.21 20.95 6.91 8.48 0.000 

 ‘often’ main roads 7.04 21.56 4.99 12.08 0.000 

 ‘always’ motorways 5.46 10.31 5.63 5.11 0.000 

 ‘often’ town 4.91 9.60 5.37 4.99 0.000 

 ‘always’ main roads 4.81 5.50 6.88 2.24 0.000 

 ‘often’ motorways 4.72 20.08 4.13 13.60 0.000 

 ‘very often’ country  4.39 5.67 6.02 2.63 0.000 

 ‘often’ country 4.11 13.89 4.26 9.13 0.000 

 ‘very often’ 
motorways 

3.54 9.49 4.38 6.07 0.000 

 ‘very often’ main 
roads 

2.81 6.50 4.39 4.14 0.000 

Reported ‘always’ signal 
police 

8.71 19.30 6.23 8.66 0.000 

behaviour ‘very annoyed 
others’ 

8.45 43.06 4.30 28.02 0.000 

 ‘always’ amber light 6.23 6.61 8.06 2.29 0.000 

 ‘often’ follow 
closely 

6.21 11.88 5.83 5.70 0.000 

 ‘often’ overtake  5.25 10.31 5.46 5.28 0.000 

 ‘very often’ 

amber light 

4.63 7.95 5.52 4.02 0.000 

 ‘often’ amber light 4.13 16.21 4.14 10.94 0.000 

 ‘often’ signal police 3.46 13.51 4.01 9.43 0.000 

 ‘always’ overtake  3.32 4.13 5.61 2.06 0.000 

Mobilephone ‘answer !  10 calls’ 6.77 9.12 7.31 3.49 0.000 

 ‘make !  10 calls’ 6.16 6.53 8.17 2.23 0.000 

 ‘make 5-9 calls’ 4.68 6.68 5.89 3.17 0.000 

 ‘make 1-4 calls’ 3.69 28.07 3.56 22.04 0.000 

 ‘answer 5-9 calls’ 2.99 7.97 4.29 5.20 0.000 

 ‘answer 1-4 calls’ 2.55 35.74 3.20 31.24 0.000 

Drink-driving ‘most days’  6.16 7.87 7.07 3.11 0.000 
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 ‘over BAC 1-2 
days’ 

2.64 4.70 4.62 2.85 0.000 

Compared to 
others 

‘drive little faster’ 5.40 26.10 4.07 17.87 0.000 

 ‘bit more 
dangerous’ 

4.56 7.99 5.49 4.07 0.000 

Driving experience, exposure and road incidents 

Table 7.33 shows that drivers taking part in the group are high mileage drivers (over 

30,000km) with 11-15 years of driving experience, drive cars with a 2000 cc or over 

and who have had two or more accidents with material damages and one accident 

resulting in injured parties. 

Table 7.33: Description of cluster 4 through personal driver items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Personal 
accident 
involvement 

‘! 2 
accident 
damage’ 

7.05 13.00 6.21 5.85 0.000 

 ‘1 accident 
injuries’ 

2.70 6.66 4.29 4.34 0.000 

Driving 
experience 

‘11- 25 y’ 3.28 42.58 3.26 36.50 0.000 

Kilometres 
driven 

‘!30000’ 7.54 25.64 4.87 14.72 0.000 

Engine size ‘!2000cc’ 6.31 25.11 4.44 15.80 0.000 

Enforcement 

They have been fined for not wearing seat belts and speeding in the past three years. 

Still, they do not expect to be checked for speed and alcohol (table 7.34). 
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Table 7.34: Description of cluster 4 through enforcement items 
(supplementary variables) 

 Modalities Test 
Value 

Mod/ 
Class 
(%) 

Class/ 
Mod (%) 

Total 
(%) 

Prob. 

Fined-punished 
not wear seat belt 

‘only fined’ 8.61 15.80 6.81 6.49 0.000 

Fined-punished 
speed  

‘only fined’ 6.23 27.92 4.28 18.24 0.000 

Likelihood-
checked speed  

‘never’ 4.09 16.29 4.10 11.10 0.000 

Likelihood-
checked  alcohol 

‘never’ 2.80 33.16 3.28 28.28 0.003 

Attitudes and opinions about road safety measures 

These very risky and fast drivers are typically against increasing the amount of 

enforcement. They are not at all in favour of surveillance of speed excess and red light 

by automated cameras, or with speed enforcement either by public local authorities or 

by private organizations. They disagree with punishment of the car’s owner when the 

offending driver is unknown, with more severe penalties for speeding offences and with 

the punishment of car manufacturers for stressing speed. They find that compared to the 

present limits, speed limits should be higher in all kinds of roads. 

They have also a reckless attitude towards drink-driving, agreeing that people 

should be allowed to decide how much they could drink and drive for themselves. 

Regarding seat belt use, they reported to feel very comfortable when not wearing 

seat belt and they agree that there is a risk of being trapped by the belt in case of 

emergency. They feel that if they drive carefully seat belts are not necessary and that 

wearing seat belts will not reduce the risk of serious injury for drivers in case of 

accident. 

Finally, they are in favour that the Government should devote more effort in 

improving the standards of roads, but they are against the idea of more road safety 

campaigns or improvement of driver training. 

Summary and conclusions 
The very large size of the SARTRE 3 sample (more than 24 thousands European 

drivers) and the sampling methods used in the participating countries gives a good 

opportunity to confirm results of other studies, specifically about age and gender 

differences in driving behaviour and, in turn, its implications for road safety. The wide 

range of behavioural questions made bring a good description of driving habits (driving 

style), which can be considered a certain type of lifestyle (Laapotti, 2003) to correlate 

with the socio-demographical variables. 

The analysis reported here attempted, in a first step, to identify underlying driving 

behavioural patterns. For that purpose, a multiple correspondence analysis was 

conducted on wide range of behavioural questions. Tow main behavioural dimensions 

were identified: one representing the degree of risk involved, the other representing an 

‘average’ versus a more ‘extreme’ behaviour. Factors obtained through multiple 
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correspondence analysis (explaining 80.43% of the total variance of data) were used as 

input to cluster analysis. 

The second step of the analysis was to identify driving profiles or groups of drivers 

with similar driving behavioural patterns and link those specifically with age and 

gender. In order to get a better understanding of why specific age-gender groups have 

different evaluations, feelings and behaviours about speed, drink-driving and other 

traffic risks, information about their driving experience, exposure, road incidents, 

enforcement experience and opinions about safety measures were taken into account in 

the analysis. 

Clusters analysis identified nine clusters of drivers (build according to the output 

database of the multiple correspondence analysis) in the whole SARTRE 3 sample. 

These were subsequently grouped in five profiles endowed with some sociological 

internal coherence. In fact, each profile carries its own set of demographic 

characteristics, typical behaviours and attitudes and its specificity is measured by the 

way in which it differs from the average of the sample as a whole. 

The five groups identified were described as those with very safe (cluster 3), safe 

(clusters 1 and 2), moderate risk (clusters 5 and 7), high risk (cluster 6, 8 and 9) or very 

high risk (cluster 4) road-safety behaviour profiles. The extremes represent some “pure” 

behavioural profiles: one gathers people with a very strong commitment to road safety, 

both in behaviours and attitudes; the other represent a group of extremely dangerous 

drivers, revealing a total disregard to rules and road safety issues in general. Safe 

drivers also reveal a strong commitment to road safety, but occasionally they admit not 

to be so careful. Moderate risk drivers are committed seat belt users, but not very 

respectful of other traffic rules; and high risk drivers representing a group of very fast 

drivers, a group of intensive mobile phone users and a more undefined group revealing 

a general disregard to rules. In short, more than half of the SARTRE 3 sample is 

composed by ‘very safe’ and ‘safe’ drivers, and more than one-third by ‘moderate risk’, 

‘high risk’ and ‘very high risk’ drivers. 

Considerable age and gender differences were identified in the make up of those 

profiles: the ‘very safe’ is highly correlated to ‘males aged 55 or over’ and ‘females 

aged 40 or over’; ‘safe’ with ‘males aged 40 or over’ and ‘females of all ages’; 

‘moderate risk’ exclusively with ‘males under 55 years old’; ‘high risk’ profile with 

‘males under 55 years old’ and ‘females under 24 years old’; and finally, ‘very high 

risk’ with ‘males under 39 years old’. The classification of those five behavioural 

patterns revealed by the cluster analysis made it apparent that the incidence with which 

many types of behaviour are displayed is highly correlated with gender and age. 

Therefore, there is a clear division in SARTRE 3 sample between males and 

younger drivers – tend to fall in the very high/high-risk profile - and females and older 

drivers- tend to fall in the very safe/safe profile. In fact, all age groups associated with 

females, with the exception of those aged 24 and younger tend to display reduced risk 

behaviour. In contrast, all age groups associated with males, with the exception of those 

aged 55 and older tend to display increased risk behaviour. As expected, females and 

older drivers reveal more road safety commitment, both in behaviours and in attitudes, 

than males and younger drivers. Therefore, our results corroborate the conclusions of 

previous studies in the sense that men and women, as well as young and older drivers, 

perceive and carry out the driving activity in a different manner. 
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The younger the individual surveyed, the riskier the behaviour tends to be. As many 

studies highlighted
 18

, several factors influence the likelihood of young people breach 

traffic rules (peer influence, the association of this kind of behaviour with the transition 

to adulthood, with rebellion, etc.). 

All women of our sample fall in the safest groups, although a group of youngest 

females (18-24) was also found in one of the ‘high risk’ clusters (cluster 8), but in less 

number than youngest males. Cluster analysis identified a group mostly composed by 

women of all ages (cluster 2). In general, these women reveal a strong commitment to 

road safety, both in behaviour and in attitudes. These women displayed the following 

socio-demographic characteristics: married housewives or employed as office workers 

and have achieved secondary level of education. As for personal driver characteristics: 

they have lower exposure, less powerful car (<1299cc) and have not had an accident in 

the past three years. Some women of this group have less than two years of driving 

experience. 

In contrast, males (except oldest and middle-aged, that also fall in one of the safest 

groups) are included in all five clusters (clusters 4, 5, 6, 7 and 9) associated with 

higher/very higher risk behaviour, which implies that men’s driving is much more 

heterogeneous than women’s driving. Males report driving more, take more risks (use 

mobile phone while driving, drink and drive, drive fast), be more often involved in 

accidents, and this style of driving last up to age 54. Male drivers also revealed much 

less commitment to attitudes and opinions towards road safety. 

Overall, the analysis carried on confirms the large influence that specifically age and 

gender have on driving style and attitudes towards road safety. 
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Appendix 
 SARTRE 3 questionnaire 

 

 

 

SOCIAL ATTITUDES TO ROAD TRAFFIC RISK IN EUROPE 

Phase 3 

 

 

 

 

 

 

Questionnaire 
Revision X-1 

International reference version in English after pilot test revision, 

plus further remark from DG TREN B3 (4/06/02) 

 
 
 
 
 
 
 
 
Firstly, do you have a full car driving licence (or permit)? 
 Yes          
 No Stop interview 
Have you driven a car in the last 12 months? 
 Yes          
 No Stop interview 
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Do not ask respondent questions a) to f). Print only information related to your case. 
 
a) Country 
 Germany 01 
 Denmark 02 
 Austria 03 
 Belgium 04 
 Spain 05 
 Finland 06 
 France 07 
 United Kingdom 08 
 Greece 09 
 Ireland/Eire 10 
 Italy 11 
 Netherlands 12 
 Portugal 13 
 Sweden 14 
 Switzerland 15 
 Czech 16 
 Slovakia 17 
 Hungary 18 
 Poland 19 
 Slovenia 20 
 Estonia 21 
 Cyprus 22 
 Croatia 23 
 
b) Questionnaire number 
 _ _ _ _ 
 
c) Language of this questionnaire 
 English 01 
 French 02 
 German 03 
 Italian 04 
 Spanish 05 
 Portuguese 06 
 Czech 07 
 Slovak 08 
 Dutch 09 
 Swiss German 10 
 Danish 11 
 Swedish 12 
 Hungarian 13 
 Finnish 14 
 Greek 15 
 Polish 16 
 Slovene 17 
 Estonian 18 
 Russian 19 
 Croatian 20 
 
d) Region: 
 _ _!!"   !     !  !     #  
 
e) Size of town: 
 _ _$_ _ _$_ _ _!   %  
 
f) Gender 
 Male 1 
 Female 2 
 
g) Age last birthday? 
 _ _!      
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h) What is your occupation? 

Farmer, Fisherman 01 

Professional lawyer, accountant, etc. 02 

Self employed 

Business-owner of shop, craftsman, proprietor 03 

Manual worker 04 

White collar, office worker 05 

Middle management, trainee 06 

Employed 

Executive, top management, director 07 

Retired 08 

Housewife, not otherwise employed 09 

Student, military service 10 

Not employed 

Unemployed 11 

 
i) In total about how many kilometres/miles have you driven in the last 12 months? 
 _ _$     $  &&!  / Miles (rounded to hundreds) 
 

***************************************************************** 
I - In the following interview, after a general question, all other questions relate to you as a 
car driver 
 
NB for poll agency: Include DK (Don’t Know) response boxes (see SARTRE 2 questionnaire) 
answer, add DK with next value code, or 9 in all digit for continuous answer 
 
(SHOW CARD 1) 
Q01. How concerned are you about each of the following issues? 
  Very Fairly Not much Not at all 
 a) Rate of crime 1 2 3 4 
 b) Pollution 1 2 3 4 
 c) Road accidents 1 2 3 4 
 d) Standard of health care 1 2 3 4 
 e) Traffic congestion 1 2 3 4 
 f) Unemployment 1 2 3 4 
 
(SHOW CARD 2) 
Q02. Would you be in favour of, or against, the Government devoting more effort to the 
following road safety measures? 
  Strongly In favour Neither Against Strongly 
  in favour    against 

a) Improving driver training 1 2 3 4 5 
b) Have more enforcement of traffic laws 1 2 3 4 5 
c) Have more road safety publicity campaigns 1 2 3 4 5 
d) Improve the standards of roads 1 2 3 4 5 
e) Increase number of cycling lanes in town 1 2 3 4 5 

 
(SHOW CARD 3) 
Q03. Do you agree or disagree with the following statements? 
  Strongly Agree Neither Disagree Strongly 
  agree    disagree 

a) Penalties for speeding offences should 
be much more severe 1 2 3 4 5 

b) Penalties for drink-driving offences 
should be much more severe 1 2 3 4 5 

c) Car manufacturers should not be 
allowed to stress the speed of cars 
in their advertisement 1 2 3 4 5 

d) People should be allowed to decide 
for themselves how much they can 
drink and drive 1 2 3 4 5 

 
(SHOW CARD 4) 
Q04. How often do you think each of the following factors are the cause of road accidents? 
  Never RarelySometimesOftenVery Often Always 
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a) Driving when tired 1 2 3 4 5 6 
b) Drinking and driving 1 2 3 4 5 6 
c) Following too closely to vehicle in front 1 2 3 4 5 6 
d) Driving too fast 1 2 3 4 5 6 
e) Taking medicines and driving 1 2 3 4 5 6 
f) Taking drugs and driving 1 2 3 4 5 6 
g) Poorly maintained roads 1 2 3 4 5 6 
h) Using a mobile phone (hand held) and driving 1 2 3 4 5 6 
i) Using a mobile phone (hand free) and driving 1 2 3 4 5 6 
j) Traffic congestion 1 2 3 4 5 6 
k) Bad weather conditions 1 2 3 4 5 6 
l) Poor brakes 1 2 3 4 5 6 
m) Bald tyres 1 2 3 4 5 6 
n) Faulty lights 1 2 3 4 5 6 
o) Defective steering 1 2 3 4 5 6 

 
(SHOW CARD 1) 
Q05. When planning for the future, how much consideration do you think the Government 
should give to the following? 
 Very Fairly Not much Not at all 
a) Pedestrians 1 2 3 4 
b) Cyclists 1 2 3 4 
c) Motorcyclists 1 2 3 4 
d) Cars 1 2 3 4 
e) Lorries 1 2 3 4 
f) Public transport 1 2 3 4 
 
II - Now some questions about your and other drivers' behaviour 
 
(SHOW CARD 8) 
Q06. Compared to other drivers, do you think your driving is...dangerous? 
 Much more 1 
 A bit more 2 
 About the same 3 
 A bit less 4 
 A lot less 5 
 
(SHOW CARD 4) 
Q07. How often do you think other drivers break speed limits? 
 Never 1 
 Rarely 2 
 Sometimes 3 
 Often 4 
 Very Often 5 
 Always 6 
 
(SHOW CARD 9) 
Q08. Compared with other drivers, do you generally drive...than average speed? 
 Much faster 1 
 A little faster 2 
 About average 3 
 A little slower 4 
 Much slower 5 
 
(SHOW CARD 4) 
Q09. In general, how often do you drive faster than the speed limit on the following types of 
road? 
  Never Rarely Sometimes Often Very Often Always 
 a) Motorways 1 2 3 4 5 6 
 b) Main roads between towns 1 2 3 4 5 6 
 c) Country roads 1 2 3 4 5 6 
 d) Built-up areas 1 2 3 4 5 6 
 

(SHOW CARD 5) 
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Q10. Compared to the present limits, what do you think the speed limit should be...? 
  Lower Same Higher No limit 
 a) On motorways 1 2 3 4 
 b) On main roads between towns 1 2 3 4 
 c) On country roads 1 2 3 4 
 d) In built-up areas 1 2 3 4 
 
(SHOW CARD 4) 
Q11. On a typical journey, how likely is it that your speed will be checked for? 
 Never 1 
 Rarely 2 
 Sometimes 3 
 Often 4 
 Very Often 5 
 Always 6 
 
Q12. In the last 3 years, have you been fined, or punished in any other way, for breaking the 
speed limit? 
 No 1 
 Yes, only fined 2 
 Yes, fined and/or other penalty 3 
 
(SHOW CARD 4) 
Q13. How often do you...? 
  Never Rarely Sometimes Often Very Often Always 

a) Follow the vehicle in front too closely 1 2 3 4 5 6 
b) Give way to a pedestrian at 

pedestrian crossings 1 2 3 4 5 6 
c) Drive through a traffic light that is 

on amber 1 2 3 4 5 6 
d) Overtake when you think you can 

just make it 1 2 3 4 5 6 
e) Signal other drivers to warn them of 

a police speed trap ahead 1 2 3 4 5 6 
 
Q14. Does the car that you drive most often have seat belts fitted? 
 Only in the front 1 
 Both front and rear 2 
 No 3 
 
(SHOW CARD 4) 
Q15. When driving this car, how often do you wear the seat belt when making a journey...? 
  Never Rarely Sometimes Often Very Often Always 
 a) On motorway 1 2 3 4 5 6 
 b) On main road between towns 1 2 3 4 5 6 
 c) On country roads 1 2 3 4 5 6 
 d) In built-up areas 1 2 3 4 5 6 
 
Q16 When you carry a child (or children) in your car, how often do you make them wear seat 
belt or use appropriate restraint? 
 Always 1 
 Usually 2 
 Sometimes 3 
 Never 4 
 Never carry child(ren) 5 
 
(SHOW CARD 1) 
Q17. I'll read some statements to you concerning seat belts. Please tell me in each case how 
much you agree. 
  Very FairlyNot muchNot at all 

a) If you drive carefully seat belts aren't really necessary 1 2 3 4 
b) In most accidents seat belts reduce the risk of serious 

injury for drivers and passengers 1 2 3 4 
c) When I'm not wearing my belt I feel less comfortable; 
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as though something was missing 1 2 3 4 
d) There is a risk of being trapped by the belt in case 

of emergency 1 2 3 4 
 
Q18. In the last 3 years, have you been fined, or punished in any other way, for not wearing 
seat belt? 
 No 1 
 Yes, only fined 2 
 Yes, fined and/or other penalty 3 
 
III - Now some questions concerning drinking and driving 
 
(SHOW CARD 10) 
Q19. In general how many days per week do you drink alcoholic beverages? 
 Most days 1 
 5 or 6 2 
 3 or 4 3 
 1 or 2 4 
 <1 5 
 Never 6 
 
Q20. How many days per week do you drive after drinking even a small amount of alcohol? 
 Most days 1 
 5 or 6 2 
 3 or 4 3 
 1 or 2 4 
 <1 5 
 Never 6 
 
Q21. Over the last week, how many days did you drive, when you may have been over the 
legal limit for drinking and driving? 
 Most days 1 
 5 or 6 2 
 3 or 4 3 
 1 or 2 4 
 <1 5 
 Never 6 
 
(SHOW CARD 11) 
Q22. People have different opinions about what the legal limit should be. Which of the 
following statements best matches your opinion. Do you think that drivers should be allowed 
to drink? 
 No alcohol at all 1 
 Less alcohol than at present 2 
 As much alcohol as at present 3 
 More alcohol than at present 4 
 As much as they want 5 
 
Q23. In the past 3 years, how many times were you checked for alcohol? 
 Never 1 
 Only once 2 
 More than once 3 
 
Q24. In the last 3 years, have you been fined, or punished in any other way, for drink-
driving? 
 No 1 
 Yes, only fined 2 
 Yes, fined and/or other penalty 3 
 
(SHOW CARD 4) 
Q25. On a typical journey, how likely is it that you will be checked for alcohol? 
 Never 1 
 Rarely 2 
 Sometimes 3 
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 Often 4 
 Very Often 5 
 Always 6 
 
(SHOW CARD 6) 
Q26. In your opinion, how much alcohol can we drink before driving and still remain under 
the legal limit? (Write in number of units) 
 _ _,_!      
 
IV - In the next part, you are asked questions on a variety of subjects 
 
Q27. In order to reduce air pollution, how much would you accept the following propositions: 

  Very Fairly Not much Not at all 
a) Reduce the usage of your car 1 2 3 4 
b) Share with other drivers the use 

of your respective cars 1 2 3 4 
c) Use most often public transport 1 2 3 4 
d) A car free day each month 1 2 3 4 

 
(SHOW CARD 1) 
Q28. There is a possibility of having similar laws and regulations applied to driving 
throughout Europe. In order to achieve this 'harmonisation', various measures could be 
introduced throughout European countries. How much would you be in favour of each of the 
following ? 

  Very Fairly Not much Not at all 
a) A penalty points system for traffic offences which results 

in loss of licence when exceeded 1 2 3 4 
b) A requirement that manufacturers modify their vehicles 

to restrict their maximum speed 1 2 3 4 
c) A maximum alcohol limit of 0.5 g/l 1 2 3 4 
d) Same speed limits for similar roads 1 2 3 4 
e) Not allowing new drivers to drink any alcohol before driving 1 2 3 4 

 
Q29. How much do you agree with the following statements? 

  Very Fairly Not much Not at all 
a) I sometimes get very annoyed with other drivers 1 2 3 4 
b) I enjoy driving fast 1 2 3 4 
c) I worry when members of my family are out driving 1 2 3 4 
d) I think a car is just a means of transport 1 2 3 4 

 
Q30. Would you find it useful to have a device on your car like...? 

  Very Fairly Not much Not at all 
a) A guidance, or navigation, system to help you 

find your destination 1 2 3 4 
b) A congestion (traffic jam) warning device 1 2 3 4 
c) A system that prevented you exceeding the 

 speed limit 1 2 3 4 
d) An alcohol-meter to check if you had been drinking and 

that prevented you driving if you were over the limit 1 2 3 4 
e) A system that detected 'fatigue' and forced you to 

take a break 1 2 3 4 
 
(SHOW CARD 1) 
Q31. How much would you be in favour of the following? 
  Very Fairly Not much Not at all 
a) Speed limiting devices fitted to cars that prevented 

drivers exceeding the speed limit 1 2 3 4 
b) The use of a 'black box' to identify what caused 

an accident 1 2 3 4 
c) The use of a 'black box' to record a driver’s behaviour that 

could be used as evidence by the police to prove 
speeding/dangerous driving  1 2 3 4 

d) Electronic identification of your vehicle that would 
give access to services 1 2 3 4 
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e) Electronic identification of your vehicle also for 
enforcement by the police 1 2 3 4 

 
Q32. How important would each of the following be in improving road safety? 
  Very Fairly Not much Not at all 
a) Making drivers caught drink-driving more than once 

attend rehabilitation courses 1 2 3 4 
b) Making drivers caught drink-driving more than once 

be tested for alcoholism 1 2 3 4 
c) Making drivers have a compulsory psycho-medical 

check-up every ten years 1 2 3 4 
d) Making drivers have a compulsory psycho-medical 

check-up only when they reach the age of 60 1 2 3 4 
 
Q33. How effective do you think the system of detecting and sanctioning traffic violations is 
with regard to each of the the following: 
  Very Fairly Not much Not at all 
a) Making the size of the punishment fits the seriousness 

of the offence 1 2 3 4 
b) Treating all drivers equally for similar offences 1 2 3 4 
c) Dealing with traffic offences quickly 1 2 3 4 
d) Targeting road safety 1 2 3 4 
e) Detecting and punishing most driving offences 1 2 3 4 
 
Q34. How much would you be in favour of the following? 

  Very Fairly Not much Not at all 
a) Automated cameras for red light surveillance 1 2 3 4 
b) Surveillance of speed excess by automated 

cameras 1 2 3 4 
c) Speed enforcement by public local authorities 1 2 3 4 
d) Speed enforcement by private organisations 1 2 3 4 
e) Punishing the car's owner when the offending 

driver is unknown 1 2 3 4 
 
Q35. In the last 12 months have you had an experience of aggressive behaviour on the road? 
  Yes No 
a) directed towards you by another road user 1 2 
b) by yourself towards another road user 1 2 
 
(SHOW CARD 1) 
Q36. Would you agree that: 
  Very Fairly Not much Not at all 
a) drivers from other European countries who commit driving  

violations in [your country] be prosecuted in their country 1 2 3 4 
b) [your nationality] drivers will be prosecuted in [your country], 

if they commit offences in other Europen countries 1 2 3 4 
 
(SHOW CARD 4) 
Q37. How often do you drive in [your country], or in the rest of Europe, through a long 
tunnel? 

Never 1 Skip to Q39 
Rarely 2 
Sometimes 3 
Often 4 
Very Often 5 
Always 6 

 
(SHOW CARD 1) 
Q38. How frightened are you when driving through such a tunnel? 
 Very 1 
 Fairly 2 
 Not much 3 
 Not at all 4 
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Q39. How familiar are you with the safety measures that apply in the event of serious 
incidents (eg accidents or fires) in such tunnels? 
 Very 1 
 Fairly 2 
 Not much 3 
 Not at all 4 
 
(SHOW CARD 12) 
Q40. The recent European Union White Paper on transport wants to reduce the number of 
people killed each year on our roads by half, by the year 2010. In your opinion, the plan 
should be that, over the next 10 years, we should aim to? (Choose one) 
 Reduce road deaths of 10% 1 
 Reduce road deaths of 50% 2 
 Reduce road deaths of 90% 3 
 Aim to have no deaths from road accidents 4 
 We shouldn’t have any plan 5 
 
VI – And now can I ask you a few questions about yourself? 
 
Q41. In the last 3 years, how many accidents have you been involved in, as the driver of a 
vehicle, in which someone, including yourself, was injured and received medical attention? 
 _ _!   %!   %  
 
Q42. In the last 3 years, how many damage only accidents have you been involved in, as the 
driver of a vehicle? 
 _ _! %! %!   %  
 
Q43. Which of the following applies best to you at the moment? 
 Single 1 
 Living as married 2 
 Married 3 
 Separated or divorced 4 
 Widowed 5 
 
Q44. What level of education did you achieve? 
 Primary school 1 
 Secondary school 2 
 Further education 3 
 None 4 
 
Q45. How would you describe the area in which you live? 
 Rural/village 1 
 Small town 2 
 Suburban/city outskirts 3 
 Urban/city/large town 4 
 
Q46. Do you regularly take medication, that you are warn may influence driving ability? 
 Yes 1 
 No 2 
 
Q47. How many times on an average day do you make or answer a telephone call while 
driving? 
 a) You make a call:  _ _!!!times 
 b) You answer a call: _ _!!!times 
 
Q48. What applies most to you? 
I drive for my profession 1 
I need to drive during my work 2  
I drive to and from work 3 Go to Q50 “About the car you usually drive…” 
None of these 4 Go to Q50 
 
Q49. The vehicle you drive for your profession, is it mainly: 
 A car 1 
 A taxi 2 
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 A van 3 
 A bus/coach 4 
 A lorry <3.5t 5 
 A lorry >3.5t 6 
 
Q50. About the car you usually drive, is it a car with engine size of...? 
 Less than 1,000CC 1 
 From 1,000 to 1,299CC 2 
 From 1,300 to 1,999CC 3 
 2,000CC or more 4 
 
Q51. How many years car driving experience have you had? 
 _ _!!!      
 
Q52. Is the vehicle you normally drive owned by...? 
 Yourself 1 
 Another member of your family 2 
 Your employer/or employed by your employer 3 
 A friend 4 
 A hire or leasing company 5 
 
Q53. How old is the vehicle you normally drive? 
 _ _!!!!!      
 
Q54. What is the longest period of time in hours you would spend driving without taking a 
break? 
 _ _!!!!     !"  !     !&' !# 
 
(SHOW CARD 7) 
Q55. We would like to analyse the results of the survey according to the annual income level 
of family units. Here is an income scale. Would you give me the number of the category in 
which your household falls? The wages, allowances, and all types of income from persons 
who are living at your home should be included. 
 __ 
 

***************************************************************** 

Mandatory (anonymous) 

Interviewer Interview 

Number: __  __  __ 

Sex: Male............... 1 Female ..............2 

Age: under 25 ..........................1 

 25 - 39 ..........................2 

 40 - 54 ..........................3 

 55 and over ..........................4 

Begin:  morning (<12AM) ........................1 

 afternoon (12AM-6PM) ...............2 

 evening (>6PM) ..........................3 

Duration: __  __  __ minutes 

Date: __ __ (month); __ __  (day) 

 

***************************************************************** 
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Annexe of Questionnaire 
A- Show cards 

CARD 1 

Very 

Fairly 

Not much 

Not at all 

CARD 2 

Strongly in favour 

In favour 

Neither in favour or against 

Against 

Strongly against 

CARD 3 

Strongly agree 

Agree 

Neither agree or disagree 

Disagree 

Strongly disagree 

 

CARD 4 

Never 

Rarely 

Sometimes 

Often 

Very often 

Always 

CARD 5 

 lower same higher no limit [DK] 

CARD 6 (adapt if needed) 

One unit of alcohol = 1/2 pint beer = 1 demi de bière 

 = 1 glass wine = 1 verre de vin ~=12 cl 

 = 1 single spirit = 1 verre d’apéritif ou digestif 

 i.e. 1 PINT BEER or DOUBLE SPIRIT = 2 UNITS 

CARD 7 

ANNUAL FAMILY INCOME CLASSIFICATION 

 (in each country take min. and max. income 

level, either gross either net, then divide in 8 

equal range classes; if more convenient ask 

monthly income) 

 

CARD 8 

 much more dangerous 

a bit more dangerous 

about the same 

a bit less dangerous 

a lot less dangerous 

CARD 9 

much faster than average 

a little faster than average 

about average speed 

a little slower than average 

much slower than average 

 

CARD 10 

Most days 

5 or 6 days a week 

3 or 4 days a week 

1 or 2 days a week 

Less than 1 day a week 

Never 

CARD 11 

drivers should be allowed to drink : 

…no alcohol at all 

…less alcohol than at present 

…as much alcohol as at present 

…more alcohol than at present 

…as much alcohol as they want 

CARD 12 

We should aim to: 

 reduce of 10% 
 reduce of 50% 
 reduce of 90% 
 have no deaths 

 No plan 

 
B- Local codes 

 
List of regions  
01 SCHLESWIG-HOLSTEIN 
02 HAMBURG 
03 NIEDERSACHSEN 
04 BREMEN 
05 NORDRHEIN-WESTFALEN 
06 HESSEN 
07 RHEINLAND-PFALZ 

45 NORTE 
46 SUL 
47 NORTH 
48 YORKSHIRE HUMBERSIDE 
49 NORTH-WEST 
50 EAST MIDLANDS 
51 WEST MIDLANDS 
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08 BADEN-WUERTTEMBERG 
09 BAYERN 
10 SAARLAND 
11 BERLIN 
12 SACHSEN 
13 SACHSEN-ANHALT 
14 THUERINGEN 
15 BRANDENBURG 
16 MECKLEMBURG-VORPOMERN 
17 NOROESTE 
18 NORDESTE 
19 MADRID 
20 CENTRO E 
21 ESTE 
22 SUR 
23 ILE DE FRANCE 
24 BASSIN PARISIEN 
25 NORD-PAS-DE-CALAIS 
26 EST 
27 OUEST 
28 SUD-OUEST 
29 CENTRE-EST 
30 MEDITERRANNEE 
31 NORD-OVEST 
32 LOMBARDIA 
33 NORD-EST 
34 EMILIA-ROMAGNA 
35 CENTRO I 
36 LAZIO 
37 CAMPANIA 
38 ABRUZZI-MOLISE 
39 SUD 
40 SICILIA 
41 NOORD 
42 OOST 
43 WEST NL 
44 ZUID 
 

52 EAST ANGLIA 
53 LONDON 
54 SOUTH-EAST 
55 SOUTH-WEST 
56 WALES 
57 SCOTLAND 
58 WIEN 
59 OST 
60 SUDEN 
61 WEST A 
62 MITTE 
63 CECHY 
64 MORAVA 
65 SLOVENSKO 
66 VLAANDERS 
67 BRABANT 
68 WALLONIE 
69 GOTALAND 
70 SVEALAND 
71 NORRLAND 
72 DEUTSCH SCHWEIZ 
73 SUISSE ROMANDE 
74 SVIZZERA ITALIANA 
75 IRELAND 
76 HOVEDSTADSOMRADET 
77 SJAELLAND 
78 FYN 
79 JYLLAND 
80 ULSTER 
81 NYUGAT 
82 KELET 
83 BUDAPEST 
84 ESTONIA 
85 CYPRUS 
86 CROATIA 
87 CANARIAS 
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