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INTRODUCTION 

In Sweden, each year, 600 persons are killed and 20 000 injured in traffic accidents. In EU 
countries about 45 000 are killed. According to the Swedish ”Zero-vision” the number of 
accidents is far to high to be accepted. Speeding is more or less directly the cause behind 
these accidents. Finding measures to decrease the speeds on highways and in urban areas is 
therefore an important task for traffic safety workers. The problem is far from new and in 
most countries speed is limited each year on the roads. Speed limits are not effective, 
though, as most drivers are part time speeders. The speed limits are fixed and are not 
sensitive to changes in the circumstances that speed limits once were based on. In 1998 the 
Swedish road administration initiated a large scale ISA-study involving for Swedish cities and 
with the aim to support drivers in their speed adjustment (ISA stands for Intelligent Speed 
Adaptation).  

Many attempts have been made to investigate the relation between driver attitudes and 
driver behaviour. Most of these studies are based on self-reported behaviour. There are a 
few that also have investigated the relation between self-reported and observed behaviour at 
a certain point along the road (se Aberg et al, 1997 and Haglund and Aberg, 2000) In the 
questionnaires it is often asked how often the drivers drive faster than the limit during, for 
example the last year. However, no study has been found in the literature where behaviour 
has been studied over any longer period of time. 

In the present paper a comparison between self-reports and observed behaviour over a 
longer period of time will be discussed. 

Borlange is one of four test-sites where an ISA-equipment (Intelligent Speed Adaptation) has 
been tested between 1999 and 2002. Around 350 vehicles – 150 professional and 200 
private vehicles – participated in the study. All vehicles were equipped with a computer 
containing a digital map over the Borlange area (the test area). The posted speeds in the 
test area ranged from 30 km/h to 110 km/h. The digital map contained information about 
the speed limits on to the roads in Borlange. The positions of the vehicles were determined 
through a GPS-antenna on each car. Every second when a vehicle was moving around in the 
test area information about time, position, speed limit and speed was registered in the 
computer. Each vehicle computer was connected to a server via a mobile phone and the 
information gathered was transmitted to the server every second week. 

The driver interface tested I Borlange consisted of a small display indicating actual speed 
limit and when speeding a lamp started blinking and a beeping sound was heard warning the 
driver that the vehicle speed was 2km/h or more above the speed limit.  
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The private drivers were recruited through a mailed invitation to a random sample of car 
owners. Altogether 3000 car-owners were invited and of them about 450 (15%) were 
interested. For different reasons only about 200-250 finally got the equipment installed. The 
professional drivers were recruited through their companies. However, it was not possible to 
identify individual professional drivers and therefore their results are not reported here. For 
practical reasons the installation of equipment was made gradually in during 1999. Each 
vehicle started the research period with the warning signal deactivated and they drove 
around for about three weeks before the warning device got activated. In that way the 
behaviours of drivers without support of warnings could be observed. 

DATA 

Four different time periods were selected for analysis two with and two without the speed 
warning device activated. The periods were: 

• Before – After installation but before activation of warning device. This period lasted 
about three weeks. The exact time varied between vehicles. 

• After- immediately after activation of the warning a four week period was selected and 
used in the analysis 

• November 2001 – This period in the end of the study was similar for all vehicles. 

• January 2002 – The warning device was deactivated in December 2001 but the vehicles 
speeds were logged during January. 

In the present paper the percentage of total driving time that the vehicles were speeding 
with 2km/h or more over the limit is used as a measure of behaviour. The measure is 
calculated separately for each speed category. 

Three different questionnaires were distributed to the drivers during the study. 

• Before survey – Before installation of warning devices. 

• 1-month survey – after one month with activated device.  

• Final survey - after the test period when the warning device had been deactivated. 

QUALITY OF DATA 

Altogether 232 private vehicles and 361 drivers (some of the vehicles were used by more 
than one driver) took part of the study. The study went on for about two years for many of 
the drivers and during that time some drivers had to, or choose to, leave the study for 
different reasons. Also, there were technical problems with the equipment now and then 
during the study. This meant that the database included several missing values. Of the 232 
vehicles only 87 had data from all test periods on 30 km/h roads, 118 on 50 km/h roads, 117 
on 70 km/h roads 111 on 90 km/h roads and only 53 on 110 km/h roads. 45 vehicles had no 
data at all. Means were imputed to replace missing values (both for logged data and for self 
reports). To ensure that only those drivers that drove the vehicles most of the time only 
drivers that stated that they drove the car more that 50 % of the time were included in the 
analysis. The final sample consisted of 145 drivers that on the average drove the vehicle 90 
% of the time. The sample consists of 93 males and 52 females with an average age of 55,7 
years and a yearly mileage of 15 500 kilometres. 
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RESULTS 

The correlations between the proportions of time spent speeding of the total driving time 
over time periods can be looked upon as measures of consistency in driver behaviour over 
time. In Table 1 the behaviour observed in the Before-period (without warning support) is 
compared to behaviour in the following periods with or without warning. The behaviour is 
fairly consistent except for 30 km/h roads. There is no indication of any effects of equipment 
on  

 

Table 1. Correlations between the proportions of time spent speeding of the total driving 
time for different periods of time for different speed limits (N=145). 

 30 km/h 50 km/h 70 km/h 90 km/h 110 km/h 

 Before Before Before Before Before 

After 0,34*** 0,74*** 0,64*** 0,67*** 0,62*** 

November 0,23** 0,61*** 0,54*** 0,44*** 0,55*** 

January 0,08 0,65*** 0,52*** 0,36** 0,26** 

 

In Table 2 correlations between the proportions of time spent speeding of the total driving 
time for different speed limits are presented. Data from different time periods have been 
aggregated over time periods. 

 

Table 2. Correlations between the proportions of time spent speeding of the total driving 
time for different speed limits aggregated over time periods (N=145). 

 30 km/h 50 km/h 70 km/h 90 km/h 110 km/h 

30 km/h - 0,33*** 0,20* 0,13 0,09 

50 km/h  - 0,73*** 0,65*** 0,44*** 

70 km/h   - 0,75*** 0,60*** 

90 km/h    - 0,58*** 

110 km/h     - 

 

Except for 30 km/h roads the correlations presented in table 2 indicate that the behaviour is 
consistent over speed limits. Thus, a driver that drives faster than most others on one type 
of road is among the fastest also on roads with other limits. 

As the behaviour on 30 km/h roads is very unstable and as the number of observations is 
low on 110 km/h roads only 50-, 70- and 90 km/h roads have been used in the following 
analysis. The mean proportion of speeding observed on different roads is presented in Figure 
1 for 50-, 70-, and 90 km/h roads.  
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Figure 1. Proportion of total time spent speeding on roads with different speed limits and 
for different observation periods (N=145). 
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In Figure 1. it is shown that most speeding violations occur on 50 km/h roads. With activated 
equipment (After and November) the share of speeding violations decreases but increases 
somewhat in January when the equipment is deactivated. 

In Figure 2 the relationship between observed and self-reported speeding is presented. 
Observed speeding is based on a measure aggregated over time period and speeding on 50-
, 70-, and 90 km/h roads. The self-reports are based on three questionnaires (before, after 
one month and final survey) and are calculated from reports about speeding on 50-, 70-, 
and 90 km/h roads. 

The correlation coefficient between observed and self-reported behaviour, as presented in 
Figure 2, is 0,598. This means that 36% of observed behaviour can be predicted from the 
drivers’ own reports about how often they drive 10 km/h over the limit on 50-, 70-, and 90 
roads. 
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Figure 2. Percentage of observed speeding plotted against self-reports about speeding 
(N=145). 
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Quite a high proportion of variance in speeding (36%) can be explained from the drivers’ 
own reports. This is promising since it means that it might be possible to analyse the 
relationship between speeding and various other variables of interest, like those presented in 
Table 3.  

In Table 3. correlations between observed and reported speeding and demographic variables 
like gender, age and mileage are presented. Also correlations with a  general measure of 
traffic violations (based on DBQ-SWE, Åberg and Rimmö, 1998) and variables from the 
theory of planned behaviour (se Åberg, 2001) are presented. 

The results presented in Table 3. show that speeding (observed and self-reported) correlates 
highly with a general measure of traffic violations as well as with measures of attitudes, 
norms and perceived behaviour control. Also Age and mileage correlates significantly with 
speeding. 
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Table 3. Correlations between measures of speeding and other variables (N=145). 

 Proportion 
speeding 

Self reported 
speeding 

Violations (DBQ-
SWE) 

Self reported speeding 0,60 - - 

Violations(DBQ-SWE) 0,54 0,67 - 

Acceptance of speeding 0,42 0,60 0,48 

Social norm 0,42 0,53 0,53 

Moral norm 0,48 0,58 0,52 

Perc. Beh. Control 0,46 0,61 0,45 

Gender -0,14 -0,05 -0,01 

Age -0,44 -0,34 -0,41 

Mileage 0,28 0,37 0,27 

CONCLUSIONS 

The results presented indicate that drivers are aware of their average speed or their 
speeding behaviour over a long period of time and the correlation between observed and 
self-reported speed is in the same magnitude as those obtained when spot measurements 
are compared to self reports (see Haglund and Åberg, 2000). It should be kept in mind that 
the drivers in the present study are volunteers with a positive attitude towards compliance 
with the speed limits. The range of speeding behaviour can therefore be expected to be 
restricted compared to the general driving population. Another problem with the present 
data is a high number of missing values. However, apparently the aggregation of data over 
several measurements – and a stable behaviour among the drivers – made this deficit less 
problematic. 

The results also indicate that new technology makes it possible to collect data over longer 
periods of time, something that increases the reliability of data and makes further analyses 
promising. This is also shown in the correlations between data from other – subjective – 
measurements. 

REFERENCES 

Aberg, L. (2001). Attitudes. Traffic Psychology Today. Massachusetts, Kluwer Academic 
Publishers. 

Aberg, L., Larsen, L., Glad, A. & Beilinson, L. (1997). Observed vehicle and drivers´ 
perceived speed of others. Applied psychology: An international review. 46 (3), 287-302. 

Aberg, L., Rimmo, P.-A. (1998). Dimensions of aberrant behaviour. Ergonomics, 41, (1), 39-
56. 

Haglund, M., Aberg, L. (2000). Speed choice in relation to speed limit and influences from 
other drivers. Transportation Research Part F. 39-51. 


