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ABSTRACT
In a large scale project involving four Swedish cities equipments for intelligent speed
adaptation in vehicles (ISA) will be evaluated. In some places a warning, via an audible and
visible signal on a display given when the speed limit is exceeded and in other places the
signal will be presented through the gas-pedal. In Borlange 1000 drivers were invited to
participate as test drivers, using the sound/display warning signal. In addition to the invitation
a short questionnaire was included in the envelope with questions concerning the drivers
view of different ISA-equipments and in addition their general opinion about their view on
speed and safety. Both those drivers that wanted to participate and those not interested were
asked to answer the questionnaire. About 60% of the questionnaires were returned and, one
third from those who wanted to participate and two thirds from those who denied the
invitation. In the present paper a volunteers will be compared to non-volunteers and drivers
in general with respect to their opinion about ISA-equipment and about traffic safety.

INTRODUCTION
Speeding is probably the most frequent violation in traffic today. And high speed on the roads
is strongly related to accident frequency and the seriousness of the accidents that occur.
Most drivers admit that they are speeding now and then on all kinds of roads, in built-up
areas, on highways and motorways. In spite of the well known risk of accident when
speeding this violation is considered by most drivers to be less serious than other traffic
violations. Many drivers find it difficult to keep the speed limit in various circumstances and
almost all drivers perceive other drivers to speed to a much greater extent than they think
they are speeding themselves. Equipment that can support the driver in her or his task of
speed compliance should be a useful tool for many drivers.

In Sweden, the “Zero-vision” concept was introduced some years ago stating that the road
network should be designed in a way that no man or woman should be killed or seriously
injured in traffic. With the zero vision follows demands on public transport services, that they
should be safe and without any serious accidents. Transport companies that offer services to
the general public should be able to prove the quality of their transportation with respect to
rule compliance. Therefore, to increase safety on the roads in line with the intentions
declared in the Swedish ”Zero-vision” the Swedish National Road Administration have
initiated a large scale study of an Intelligent Speed Adaptation system (ISA). The aim of the
project is to evaluate different systems designed to remind drivers when they are driving
faster than the speed limit, primarily in urban areas. Four Swedish cities, Borlange,
Lidkoping, Lund and Umea are taking part in the evaluation and in each place different
equipment are tested. The evaluations are made in each city separately but the evaluation
measures are synchronised through an evaluation committee. The present paper concerns
the evaluation planned in the Borlange sub-project.



13th ICTCT workshop Proceedings
Intelligent Transport Systems

222

ISA-EQUIPMENT IN BORLANGE
For Borlange the purpose of the project is to:

• to present alternatives to physical speed calming measures like road humps

• to test and compare different concepts, technologies and strategies for speed adjustment

• to evaluate effects of different concepts and measures within the area of speed
adjustment

• to measure and evaluate (users of equipment, road users, transport administrators, etc.)
behaviour, attitudes and acceptance concerning different concepts

• to provide a useful basis for decision making concerning prolonged development within
the area of interest and to make strategies for implementation

The ISA-equipment used in Borlange is a device that warns the driver if the speed limit on
the road is exceeded. A small display on the dashboard indicates the legal speed limit on the
road. If the speed is too high a warning signal is heard and a small red light starts to blink.
The equipment used in the other three communities differ from the one tested in Borlange. In
Lund the information about speeding is presented through the gas pedal. In Umea the
equipment in the car is similar to the one used in Borlange but the infrastructure  is different
(information about speed limit will be obtained from transmitters on each signpost instead of
digital maps). In Lidkoping a mix of vehicles, some with the Lund system and some with the
Borlange system, will be used.

In each vehicle, in Borlange, a device is installed that in addition to the display includes a
computer with a digital map, a GPS unit and a GSM unit. Via GPS the equipment get
information about the position and movements of the vehicle. From the digital map, in the
computer, information about the current speed limit on the road is obtained. When the
vehicle is within the research area information about position, speed, acceleration, speed
violations, is recorded every tenth second or in certain places or certain circumstances (for
example, when the driver is speeding) every second. The recorded information is regularly
sent to a central computer via a GSM, wireless, telephone line. In this way a huge amount of
“vehicle behaviour” data will be accumulated and a special data handling program is being
developed to systemise this data base. In all, according to the present plans, about 400
vehicles (200 private and 200 professional) are being equipped with the ISA system.

PURPOSE
The general purpose of the study, as presented above, is rather complex. One aim is to
compare the different systems with respect to their effects on driver behaviour, effects on the
traffic system in general and on the drivers experiences and acceptance of the systems. The
effects that the systems will have on professional drivers is of special interest. For example,
the private drivers are all volunteers, with a positive attitude towards the devices tested while
the professional drivers are not recruited individually and might be less interested to be
warned against speeding. The decisions whether the companies or institutions should take
part in the study or not are made centrally in the company. It can be expected that the
professional drivers might be differently motivated to use the equipment than their bosses
who are more interested in quality aspects of the transports performed.

In the evaluation process of the project psychological aspects concerning driver behaviour,
driver attitudes and ergonomic issues are of primary importance. Slightly different designs
and methods are used in different cities but the main questionnaires used are common for all
places in order to make proper comparisons possible. The main strategy for the
measurements planned in Borlange is described below.
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DRIVER BEHAVIOUR
During the one year test period the drivers that take part of the project will be monitored any
time they drive within the Borlange test area. However, the researchers have no control of
when and where the driving takes place, that is strictly up to the driver. As the research
period is quite long a lot of data will be accumulated for each vehicle and it is therefore
necessary to aggregated data for each vehicle and for certain places in Borlange. Proper
methods for aggregation of data as well as methods to make data available for different
evaluations and demonstrations are being developed. The data will be stored in a special
data base.

Twenty-nine road sections have been pre-selected for aggregation of data. For these places
special measurements of the general traffic speed is being made before, during and after the
test period. The purpose is to learn whether the test drivers are driving in the same way as
drivers in general or not.

In order to compare speed adjustment behaviour with and without the warning device the
drivers will begin the test period driving with the equipment installed but with warning signals
inactive. The behaviour in the pre-period (about one month long) will be recorded in the
same way as in the following test period with an active device.

Thus, there will be different possibilities for comparisons of vehicle speed. With and without
warning signals, over different places, with perceived speed of the drivers, with the general
speed level, etc. The behaviour of individual drivers will then be compared to subjective
variables like their attitudes, norms, acceptance, and so on.

TRAFFIC SAFETY ATTITUDES
To monitor the changes and development of different subjective variables psychological
measurements are administered before and during the test-period, mainly to the test drivers
but also to other groups of interest. Questionnaires have been developed where general
attitudes towards traffic safety are investigated together with questions concerning attitudes,
subjective norms, perceived behavioural control, intentions and self reported behaviour
based on the theory of planned behaviour (TPB). Previous studies have shown that the
theory provides a understanding  the relationships between attitudes, norms and behaviour
towards speeding in traffic. Also, results have been obtained (Aberg, unpublished results)
showing that many drivers have problems to keep the intended speed and especially to avoid
speeding (low perceived behavioural control of speed adjustment). One hypothesis in the
present project therefore that the ISA-equipment will increase the drivers ability to control the
speed of their vehicles.

One purpose of the present study is to investigate drivers’ opinions about safety in traffic.
Therefore, the test drivers will be asked to answer questionnaires (as a part of their contracts
the test drivers have promised to respond about attitudes and evaluations during the whole
test period). As the general opinion about traffic safety issues might change during the time
of the test a second purpose is to compare the attitudes of the test drivers with
corresponding attitudes of drivers in general in the Borlange area. Therefore, questionnaires
have and will be sent to random samples of drivers, not involved in the project, at different
occasions.

ERGONOMIC ASPECTS
During the test period the drivers are asked about the functioning of the warning devices,
about the project organisation. Questions will be asked about the way the drivers perceive
various aspects of the devices installed in the vehicle like quality of sound and visibility of
signals. Also about the reliability (instances of malfunctioning) of the equipment and their
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trust in the information given. There will also be questions about the perceived usefulness of
the equipment.

ACCEPTANCE OF EQUIPMENT
An important aspect of the subjective evaluation concerns the drivers acceptance of the
equipment. In previous studies in Umea and Lund drivers that tested different kinds of
devices differed in their acceptance. There was tendencies that drivers who had tried a
certain device to a greater extent than others accepted this equipment. Among other things
the drivers willingness to keep and pay for the equipment after the test period will be
investigated.

In addition to the measurements described above there will be special questions asked to
leaders in the companies and institutes involved. Also the drivers will be interviewed after the
test period about their individual experiences and their suggestions for improvements.

As the start of the project have been delayed because of technical problems (in
September/October, 2000, the first vehicles will be equipped with the ISA-devices) the
original plan for evaluation must be revised and it is therefore difficult to describe this plan in
detail. However the general outline of the measurements made so far is presented in Figure
1.

RESULTS
The first measurements have been made and others will follow. The preliminary results from
the initial measurements of subjective variables focused on the volunteers and based on
three different questionnaires allowing different comparisons between groups of drivers.

1. Volunteers and non-volunteers

The first comparisons concerns volunteers and non-volunteers (N=200 and N=400
respectively) based on questions about:

• Expectations concerning the ISA-equipment

• Self-reported behaviours

• TS-opinions

The drivers were asked to compare the “Active” gas pedal used in Lund with the “Warning”
system used in Borlange. The result is presented in Figure 2. From the results it is clear that
the Borlange drivers prefer the warning system compared to the gas pedal already before the
testing of the equipment. The volunteers were more positive than the non-volunteers,
although the latter also preferred the warning system to the pedal.

LISREL-analysis of different variables explaining the drivers willingness to volunteer (56% of
variance explained) show that acceptance of the ISA-equipment is the best predictor
followed by a moral urge to comply with the speed limits and plans to by a new car in the
future (see Figure 3).

From the questions about attitude variables asked in the short questionnaire it was possible
to explain 69% of self reported speeding. However, except for the moral issue, the attitude
variables explaining speeding did not explain why drivers chose to volunteer in the ISA-
project.
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2. Results from a second questionnaire answered by volunteers

In a second questionnaire, administered to the volunteers before installation of any
equipment, the subjects were asked to rate the effectiveness of 21 different traffic safety
measures (TS-measures), among them four questions about the gas pedal and the warning
device (see Figure 4). The most efficient TS-measure was the presence of visible police
officers in traffic and more paths for pedestrians and cyclist. Then followed the ISA-warning
devise used in built up areas while the gas pedal was not rated to be especially effective.

3. Comparison between volunteers and general driver population in Borlange

Most of the questions about TS-measures (except for the questions about ISA-devices) were
presented to a sample of  drivers in general in 1999 (N=600) and a comparison shows that
there were no major differences in answers to the different questions given by the volunteers
compared to drivers in general. The two groups of drivers had also very similar opinions
about the speed limits used on Swedish roads. For example, both groups agree that a
general 30 km/h speed limit in built-up areas (in city and housing areas) is too low as well as
a 70 km/h speed limit on highways (see Figure 5). Other speed limits are not considered to
be too low. Only 70 km/h in city areas or 110 km/h on highways were speed limits considered
to be too high.

When asked about how frequently they drove 10km/h faster than the speed limit, about 20%
of both volunteers and general drivers admitted that they did so sometimes to very often,
there were no differences between groups. However both groups believed that more that
80% of other drivers were speeding sometimes-very often. See Figure 6.

CONCLUSIONS
The results obtained so far, before any driver had had any chance to test the equipment,
shows that:

• About 20% of drivers in general are willing to participate in a large scale ISA-project with
equipment being installed in their own private vehicles.

• Those who volunteer have a before hand positive view of the equipment they are about
to test and at least the Borlange drivers prefer the ISA-Borlange device to the ISA-Lund
device with an active gas pedal.

• The reasons for participation does not depend on differences in traffic safety opinions
among volunteers compared to drivers in general.


