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Abstract

Purpose The present study attempts to explore relationships
between drivers’ attitude towards exceeding speed limits in
different types of road and the drivers’ characteristics and
self-reported speed behaviour.
Method The basis of the study was the answers that approxi-
mately 1.000 drivers from each of 23 European countries gave
to specific questions of a specially designed questionnaire relat-
ing to speed behaviour and other personal characteristics. Log
linear analysis was used and four models were developed: for
motorways, main roads, country roads and built-up area roads.
Results/Conclusions The model application revealed that
the dependent variable (self-reported exceeding the speed
limit) is strongly dependent on the belief that other drivers
exceed speed limits for all four road types. Other variables
found to have an impact on the attitude towards exceeding
speed limits concern driver characteristics (gender, age
group, annual kilometrage), opinions (enjoyment of driving
fast, the expectation of speed enforcement and wishes for
higher limits) and self-reported behaviour (having received
penalty for speeding) and other parameters (engine capacity
of its car, signalling others about police trap).

Keywords Road safety . Speeding . Speed limits . Driver .

Opinions . Attitude

1 Background

Speeding is considered one of the principal determinants of
traffic safety affecting not only the risk of being involved in
a road accident but also the severity of the consequences of
these accidents [19, 22, 27, 28]. The establishment of safe
speed limits has contributed to the reduction of fatal accidents
and accidents with serious trauma, nonetheless speeding re-
mains on the top of the accidents’ causality list [17, 32]. It is
also reported that compliance with speed limits is positively
related to improvement of traffic safety [7, 23]. 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 [4, 20, 21]. The factors that
compose the speeding issue are related to social attitudes and
road behaviours as well as the road and vehicle characteristics
[8, 11, 29]. The establishment of speed management measures
and their enforcement is also related to the problem of speeding.

The appropriate driving speed is set for each type of
road or road section according to the road design [16].
But speed is also affected by the drivers’ social and
psychological situation on driving time and other human
factors [13]. Consequently, the opinion and self-reported
behaviour of drivers on speeding is a serious matter that
must be taken into account in setting and enforcing
speed limits.

Rumar [22] stated that drivers do not believe that speed-
ing is strongly related to road safety because human beings
do not fear the excessive speed as they fear the height, even
though both speed and height can be transformed into
kinetic energy. They also underestimate the impact of speed
on road accidents, as they do not know that doubling their
speed leads to four times more crash energy because the
relationship between speed and energy gives the square of
the second. At the same time, drivers appear to prefer to
reduce their travel time rather than driving more safely,
because they believe that they drive safer than others [12].
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This is encouraged also by the fact that nowadays vehicle
technology and road design developments make drivers
feeling safer than few years ago.

The factors that influence speed choice are strongly
related to drivers’ opinion in speeding and their social
attitudes [10]. Their speed choice is especially affected by
specific social environments like family, friends, passengers
in the vehicle, police enforcement and speed management
measures [6]. To this end, drivers are likely to choose their
speed according to their estimation for other drivers’ speed
[9]. Sometimes, drivers exceed speed limits because they do
not consider their existence important or because they drive
carelessly [30]. Maybe this happens also because of the
improvement of vehicle technology that isolates the driver
from the outside acoustic environment [3].

Between the social reasons of exceeding speed limits is
the configuration of the image of “slow drivers”. This social
group is characterised by lack of self-confidence, low driv-
ing ability and insecurity. Nobody wants to be placed in that
group. Nevertheless, Deery [5] has noted that estimating the
risk in driving is subjective for each driver and it consists of
two parts. The first part concerns the incoming information
from the driving environment and the second part concerns
the part of the information that a driver uses in order to
avoid a risk situation. So, the reasons for which a driver is
willing to take risk may be a combination of wrong risk
estimation, low driving ability and high risk level.

In order to face speeding, the most usual measure that is
being taken is setting appropriate speed limits. Speed limits
have a feedback relationship with factors that influence speed
choice [14, 15]. Setting appropriate speed limits is commonly
related to the type of road and the driving risk estimation [18]
and variable speed limits are often used on motorways’ seg-
ments taking also into account the variable traffic conditions
[1]. Speeding is different than exceeding speed limits respec-
tively to the type of road and other factors. Respecting speed
limits is also highly dependent on the level and the duration of
the enforcement effort put by the Police [33].

During the last two decades, a group of scientists and re-
searchers has been working on the study of opinions and self-
reported behaviour of car drivers throughout the European
continent, including SARTRE project (Social Attitudes to
Road Traffic Risk in Europe). The first survey [24] was carried
out from 1991 to 1992 in 15 countries, the second survey [25]
was carried out from 1996 to 1998 in 19 countries, the third
survey [26] was carried out from 2002 to 2005 in 23 countries
and SARTRE 4 survey is just completed on mid 2011 with the
participation of 22 countries. The SARTRE surveys are based
on ad hoc gathering data, which involves a representative
questionnaire study. In each country, 1.000 questionnaires
have been completed and the answers were gathered and coded
in a united database. This database was used for the statistical
analysis of the European drivers’ attitude towards road safety.

The present study attempts to explore relationships be-
tween attitude towards exceeding speed limits in different
types of road and the driver characteristics, his opinions and
his self-reported speed behaviour. The basis of the study was
the answers that drivers gave to specific questions of the
SARTRE 3 questionnaire relating to speed behaviour and
other personal characteristics. The questionnaires consisted
of 55 questions on personal characteristics and attitudes
towards road safety. Sample size per country participating
in the SARTRE 3 survey is shown in Table 1.

Basic characteristics of the sample of the survey are
presented in Table 2. These characteristics concern the gen-
der and the age of the driver, the annual kilometrage of each
driver and the engine capacity of the car he/she usually
drives. Reliability was tested by calculating the error for a
95 % interval, using the following formula:

E ¼ K

ffiffiffiffiffiffiffiffiffi

p � q

n

r

where:
Ε: error
Κ=1.96: constant corresponding to a 95 % interval (U

distribution)
p: percentage of observations with specific characteristics
q=1- p
n: number of observations (n>30)

Table 1 Sample size
per country participating
in the SARTRE 3 survey

Country Sample size

Austria 1002

Belgium 1006

Croatia 1035

Cyprus 754

Czech Republic 1026

Denmark 1076

Estonia 1001

Finland 1000

France 1000

Germany 1005

Greece 1000

Hungary 1020

Ireland 1014

Italy 1002

Netherlands 1009

Poland 1015

Portugal 1025

Slovakia 1115

Slovenia 1056

Spain 1694

Sweden 1027

Switzerland 888

United Kingdom 1237
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In order to choose the methodology and the variables in
the analysis, a literature review on speeding issues took
place. Next, the most appropriate methodology is being
presented, following with the presentation of the results of
the analysis and the conclusions.

This research investigated the hypothesis that the re-
lationships between exceeding speed limits and other
variables present similarities in all European countries
participating in the SARTRE 3 survey.

2 Methodology

2.1 The methodology

The hypothesis, on which the analysis was based, was that it
should be possible to identify relationships between vari-
ables that are the same all over Europe. It was therefore
necessary, as a first step, to select the most significant
parameters for detailed analysis. Parameters included in
the analysis should be well distributed otherwise they
would not yield information for differentiation.

The method of log linear analysis was used to de-
scribe the relationship between the dependent variables
(self-reported exceeding the speed limit on a certain type
of road) and a set of independent variables (logit models)
[31]. Log linear analysis uses a generalised linear model,
which estimates the cell counts of a Table, using differ-
ent 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 also been described
in the analyses of SARTRE 1 and SARTRE 2 data set [24,
25]. Log-linear modelling, in contrast to chi-square or cross-
product ratios, can take more than two variables into con-
sideration and can also include higher order interactions.
This means that the procedure can also account for different
relationships in different subgroups (e.g. for men and
women, different age-groups, different countries). Log-
linear modelling not only estimates parameters showing
the extent to which variables and categories are linked,
but also provides a test which indicates how well the
finished model fits the data underlying the analysis

(Goodness of Fit). This is an important advantage of
the selected method compared to traditional factor anal-
ysis, for example, which does not provide such an
indicator.

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 com-
plex the chosen model is, the better the recalculated distri-
bution of the dependent variable will fit to the original data
set. The Goodness of Fit (GoF) statistics stands for the
quality of the model. Significance 0.1 and higher indicates
well-adapted models. Consequently, the strategy of this
methodology is to obtain a balance between model com-
plexity 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. Therefore this method
requires a few steps of preparation at the beginning.

2.2 Modelling process

A set of theory based variables, which attempts to explain
self-reported behaviour of exceeding speed limits (depen-
dent variable) was firstly developed. The set in question
included variables concerning the socio-demographic
characteristics of the driver as well as his/her driving
experience, his/her beliefs about other driver behaviour,
his/her attitudes to regulations (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 characteris-
tics 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, simple
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.

Variables with a stated significant impact on the
behaviour of drivers exceeding speed limits, included
in the model, are described below, those related to

Table 2 Distribution (%) of the characteristics of the survey sample

Driver’s gender Driver’s age Annual kilometrage Engine capacity

Men Women ≤39 40–54 ≥55 <15000 ≥15000 <1300 ≥1300

Percentage 59 % 41 % 45 % 30 % 25 % 60 % 40 % 32 % 68 %

Error ±0,81 % ±0,96 % ±0,94 % ±1,05 % ±1,08 % ±0,79 % ±0,97 % ±1,06 % ±0,73 %
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sample characteristics presented first and those express-
ing specific questions afterwards:

& 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.

& 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 1,300 cc)
and value 2 refers to those driving cars of high engine
capacity (over 1,300 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 reported not been fined and/or not been ex-
perienced 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 reported 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 var-
iable. According to previous studies [3], 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.

Several log linear regression models were developed in
order to explain exceeding speed limit for all types of roads
using variables from the set of independent variables described
above. However those models have been 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 vari-
ables 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 the speci-
ficity and individual characteristics of drivers’ behaviour in
the various road types (urban, rural, etc.).

3 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 (parameter is a part of the log-linear equation).
All of the variables were recoded and they 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.

3.1 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
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Figure 1 shows the five main effects on exceeding speed
limits on motorways and the five interactions between inde-
pendent variables, which are also relevant to exceeding
speed limits on motorways.

The model achieves a considerable fit with significance
of 0,940, which indicates that this model describes the large
majority of the sample.

Direct relations between independent variables and

exceeding speed limits on motorways: Results indicates
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 frequently.

& The vehicle’s engine capacity is related to exceeding
speed limits on motorways. Drivers whose vehicle’s
engine capacity is more than 1,300 cc exceed speed
limits on motorways more frequently than those whose
vehicle’s engine capacity is less than 1,300 cc.

& Male drivers exceed speed limits on motorways more
often than female drivers.

& Drivers, who believe that other drivers exceed speed
limits, exceed speed limits themselves on motorways
often.

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 sometimes
believe that other drivers exceed speed limits.

& Male drivers, who believe that other drivers exceed
speed limits, drive cars with low engine capacity.

& Drivers of cars with low engine capacity and with an
annual kilometrage of less than 15.000 km, never or
rarely exceed speed limits on motorways.

3.2 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.

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 self-reported behaviour towards exceeding

Annual Kilometrage

<15.000        >=15.000

Gender

Male              Female

Engine capacity

<1300 ccm 1300 ccm<

Others break speed limits

Never/               Often/
Sometimes

Enjoyment driving fast

Very/      Not much/
Fairly      Not at all

Exceeding Speed Limits on 

Motorways

Never/              Sometimes/

-2.32

6.93

2.42 -19.15

2.34

-3.00

1.87

3.523.15

Goodness of Fit:

LR X2=8.28,df=16, s=0.940

Always

Fig. 1 Exceeding speed limits on motorways–variables and their impact on exceeding the limit
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speed limits on main roads but it is not relevant to exceeding
speed limits on motorways. It is worth noting that driver
gender has not a significant direct relation to the dependent
variable (self-reported 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 2 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.

The model attains a considerable fit with significance
of 0,844.

Direct relations between independent variables and

exceeding speed limits on main roads: Results here indi-
cate 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
1,300 cc, exceed speed limits on main roads more often.

& Drivers, who believe 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 an annual kilometrage
of less than 15.000 km.

& Younger female drivers drive less than 15.000 km
annually.

3.3 Country roads

Similarly to the analysis for exceeding speed limits on motor-
ways andmain 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 in-
cludes variables associated with the drivers’ self-reported

Annual Kilometrage

<15.000        >=15.000

Gender

Male              Female

Agegroup

<39y    40-54y   55y<

Others break speed limits

Never/                 Often/

Sometimes        Always

Engine capacity

<1300 ccm    1300 ccm<

Exceeding Speed Limits on 

Main Roads

Never/              Sometimes/

-2.26 -3.74

-2.25

3.72

2.66

-2.77

-2.42

8.41

-1.85

1.60

-9.29

-4.11

4.23

Goodness of Fit:

LR X2=19.69,df=27, s=0.844

Fig. 2 Exceeding speed limits on main roads–variables and their impact on exceeding the limit
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speed 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, is included in the
model giving high goodness of fit statistics. Therefore
there is no significant direct relationship between expec-
tation of speed enforcement and exceeding speed limits
on country roads.

Figure 3 shows the four main effects of exceeding speed
limits on country roads and the six interactions between
independent variables.

The model attains a considerable fit with significance of
0,932, which represents a high fidelity model.

Direct relations between independent variables and

exceeding speed limits on country roads: Results here
show that:

& Drivers, who have been fined for exceeding speed limits
on country roads, are more likely to exceed speed limits
again on this 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 of vehicles with an engine capacity of more than
1,300 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 believe that other drivers often
or always exceed speed limits.

& 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.

& Regarding the self-reported penalty for exceeding speed
limits, drivers who have been fined before, usually sig-
nal other drivers for police traps.

& Although drivers of vehicles with high engine capacity
expect speed enforcement, they continue to exceed
speed limits on country roads.

& Drivers of cars with high engine capacity, who believe
that other drivers exceed speed limits, are more likely to
exceed speed limits on country roads.

Engine capacity

<1300ccm  1300ccm<

Agegroup

<39y    40-54y   55y<

Others break speed limits

Never/                 Often/

Sometimes        Always

Penalty for speeding

No                    Yes

Exceeding Speed Limits on 

Country Roads

Never/              Sometimes/

Rarely                   Always

-1.68

2.89

0.83

2.23

-2.33

-7.88

-4.83

Signal Others Police trap

Never             Rarely/

                     Always

-1.65

-2.51

7.33

Goodness of Fit:

LR X2=51.49,df=68, s=0.932

Excpectation of speed 

enforcement

No          Yes

2.49

9.37

Fig. 3 Exceeding speed limits on country roads–variables and their impact on exceeding the limit
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3.4 Built-up area roads

Finally, regarding exceeding speed limits in built up areas,
the same procedure was followed and the final model in-
cludes 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’ self-reported
speed 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
in models concerning 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 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 significance of 0,841, which means a very high quality
of model.

Direct relations between independent variables and

exceeding speed limits in built up areas: The direct rela-
tionship between independent variables and exceeding
speed limits in built up areas ranked by importance are given
as follows.

& Peoplewhowished 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, younger drivers
exceed speed limits more often than the other age
groups, in built up areas too.

Agegroup

<39y    40-54y   55y<

Others break speed limits

Never/                 Often/

Sometimes        Always

Penalty for speeding

No                    Yes

Exceeding Speed Limits in Bulit 

Up Areas

Never/              Sometimes/

Rarely                   Always

1.62
2.28

-3.50

-0.63

Wished higher limits

Lower/            Higher/

Same             No limits

1.87

6.81

Signal Others Police trap

Never             Rarely/

                     Always

4.11

Goodness of Fit:

LR X2=54.41,df=68, s=0.884

Expectation of speed 

enforcement

No                    Yes

-1.57

-0.95

-2.69

-1.18 1.84

-0.02

Fig. 4 Exceeding speed limits in built up areas–variables and their impact on exceeding the limit
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& Regarding the drivers’ experience in penalties for ex-
ceeding 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, who exceed the speed limits in built up areas and
also warn other drivers for police controls, are more pro-
nounced to speed if they also believe that other drivers
exceed speed limits, too. However, this belief is not di-
rectly 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.

3.5 Validity of the exceeding speed limits model
for different types of road with respect to the different
countries

It is important to note that, in spite of this general model,
there is still a range of differences concerning exceeding
speed limits in different types of road among the countries,
which have participated in the survey. Applying the method
of log-linear modelling to samples of countries individually
tended, in some cases, to yield different results for each type
of road. This means that, in some countries, specific circum-
stances tended to change the model in the sense that it would
be improved according to the special conditions in that
given country. These conditions (traffic density and compo-
sition, pedestrian traffic density, level of enforcement, etc.)
are specifically related to certain distribution patterns of the
variables, which have been included in the models.

For example, Fig. 5 shows on the y-axis that the percent-
age of people who say that they exceed the speed limits on
motorways ranges from about 51 % in Hungary to about
60 % in Denmark and Estonia; the average in the total
sample being about 56 %. 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

Total

Estonia
Denmark

Poland United Kingdom

France

Switzerland

Czech

Ireland

Netherlands
Portugal

Spain

Hungary

Austria

Belgium

Sweden

Slovenia

Germany

Greece

Slovakia
Italy

Cyprus

CroatiaFinland

0.5

0.6

0.7

residuals independent variables

ra
ti

o
 o

f 
d

e
p

e
n

d
e

n
t 

v
a

ri
a

b
le

Fig. 5 Plot of the countries–distance from average distribution from set of independent variables and from distribution of dependent variable–
motorway model
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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.

Similarly to the above, Table 3 shows the average, the
minimum and maximum percentage of drivers exceeding
speed limits on different types of road accordingly to their
country. It also shows the countries with the best and the
worst fitting to the model each time.

The proportions in Table 3 refer to drivers who fulfil the
conditions described in the log-linear model. So, in a prin-
cipal analysis within the whole sample of the participant
countries, the proportions of drivers exceeding speed limits
on different types of road might be different.

4 Discussion

4.1 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 exceed-
ing speed limits. The log-linear models developed have very
high Goodness-of-fit (GoF) results. However, the GoF-
statistics may not always be that 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 vari-
ables are summarised in Table 4 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

Table 3 Distance from average distribution from set of independent variables and from distribution of dependent variable

Type of road Average percentage

of exceeding speed

limits

Country/ies with minimum

percentage exceeding

speed limits

Country/ies with

maximum percentage

exceeding speed limits

Country/ies with best

fit in the model

Country/ies with

bad fit in the model

Motorways 56 % 51 % Hungary 60 % Denmark Croatia Cyprus

Estonia Finland Denmark

Greece Estonia

Portugal Germany

Sweden Hungary

Switzerland

The Netherlands

United Kingdom

Main roads 49 % 43 % Hungary 56 % Estonia France Croatia

Italy Denmark

Portugal Estonia

Slovenia Hungary

Sweden

The Netherlands

United Kingdom

Country roads 48 % 40 % The Netherlands 55 % Denmark Belgium France

Estonia Germany Spain

Finland Italy Sweden

France Poland The Netherlands

Switzerland

Built up areas 56 % 47 % The Netherlands 63 % Denmark Austria Denmark

Croatia Greece

Hungary The Netherlands

Slovenia
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outside urban areas, whereas driver’s age was found to
influence driver’s attitude in all types of roads except in
motorways. Gender, annual kilometrage and enjoyment
driving fast were found to be significant influencing drivers
self-reported speed 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).

4.2 Conclusions

One of the most important findings of the 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 justification
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 [2].

Driver’s age was found to have a significant impact to the
self-reported 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 [5]. 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 atti-
tude 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.

The impact of drivers’ enjoyment of 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 may lead to the conclusion that, in all other types
of road networks, drivers do not exceed speed limits for
their pleasure.

Previous self-reported 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 com-
mon 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 self-reported
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

Table 4 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
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more often. Inappropriate speed limits are common justifi-
cations of all those breaking speed limits; this was fortu-
nately 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.

4.3 Recommendations

The belief that others break speed limits influences signifi-
cantly driver attitude towards exceeding speed limits and
consequently any enforcement intensification could reduce
the belief of others breaking speed limits and will subse-
quently lead drivers to reduce the frequency of exceeding
speed limits. In fact, others exceeding speed limits is often
used as a justification for drivers’ own behaviour and con-
sequently, the less drivers exceed speed limits the more each
driver has no excuse to exceed speed limits and may revise
his 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, em-
phasis (e.g. enforcement) should be given to frequent
drivers (high kilometrage) and to vehicles with higher en-
gine 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
information and enforcement campaigns targeting younger
drivers could therefore be proved beneficial for promoting
roads with fewer drivers exceeding speed limits and conse-
quently less road accidents.

Finally, 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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