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The effects of speed limits on traffic accidents in Sweden

by Géran Nilsson
National Swedish Road and Traffic Research Institute (VTI)
S-581 01 LINKOPING Sweden

ABSTRACT

Speed limits differentiated according to the standard of the roads have existed in Sweden
since 1968. In the course of these trials, the entire road network has been regulated by
speed limits indicated by road signs, with roads of good standard being permitted higher
speed limits than roads of poor standard. The speed limits tested on motorways are 130
and 110 km/h. On two-lane roads the speed limits tested were 110, 90 and 70 km/h. The
speed limits represent maximum limits.

In the beginning, the objective with speed limits was traffic safety but in 1979 the
Government decided, only for reasons of saving energy, that the maximum speed limit
should be 90 km/h during the summer period.

Concerning the total number of accidents each reduction in the speed limit has been
found to be associated with a reduction in the number of accidents as well as a decrease
in resultant injuries.

The change of the speed limit from 90 to 110 km/h on two-lane road of very high
standard has led to an increase in the accident rate - with about 40 %. Reduction in the
speed limit from 90 to 70 km/h has led to a decrease in the accident rate corresponding
to 22 % and the reduction in the speed limit on motorways from 130 to 110 km/h has led
to a decrease in the accident rate with 30 %. Speed measurements carried out in
connexion with the various trials showed that a reduction in the speed limit with 20 km/h
led to an average speed reduction of 6 to 8 km/h.



The effects of speed limits on traffic accidents in Sweden

by Géran Nilsson
National Swedish Road and Traffic Research Institute (VTI)
S-581 01 LINKOPING Sweden

Background

During the Christmas holiday 1960 and the New Year holiday 1960/61 speed limits were
introduced for the first time in Sweden outside built-up areas.

The background for that measure was an increase in fatal accidents in November 1960.
Until the change from left to right hand traffic in 1967 this kind of temporary speed
limits were expanded to other holiday periods and to summer periods. In wintertime
holidays the speed limit was always 80 km/h and during other holiday periods 90 km/h (in
a few cases 100 km/h). General speed limits were also used during a period after the
change to right hand traffic (60, 70 and 80 km/h). From 1968 trials with speed limits
differentiated according to the standard of the road have been run in Sweden.

In these trials the entire road net work has been regulated by speed limit indicated by
road signs, with roads of high standard being permitted higher speed limits than roads of
poor standard.

The speed limits tested were on motorways 130 and 110 and on two-lane roads 110, 90
and 70 km/h.

For the summer 1979 the government decided that the maximum speed limit should be 90
instead of 110 km/h in order to save energy.

After this, the speed limit has remained unchanged during 1980 and 1981. The
distribution of vehicle mileage on different speed limits is illustrated in the table below.

Table 1. Distribution of total vehicle mileage in Sweden on different speed limits
1980-1981.
Speed limit Vehicle é'nileage %
km x 10
110 5.5 11.0
90 15.7 31.4
70 8.2 16.4
50(inc! 30) 20.6 41.2
Total 50.0 100




Traffic safety results

All changes of speed limits decided by the government have been investigated. As most
of this decisions were short-termed it has not been possible to make planned experiments
with speed limits. However, the main results indicate are that the traffic safety
situation has been improved when the speeds has decreased as a result of an introduction
of a speed limit or a change in speed limit. The opposite experience is also valid - if
speeds increase the traffic safety situation deteriorates.

In the following figure the results on accident rates (number of police reported accidents
per million vehicle kilometers) in trials with differentiated speed limits 1968 - 1972 on
experimental roads and control roads are illustrated.
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Figure 1.  Accident rates on experimental and control roads before and after changes
of speed limits 1968-1972 in Sweden.



After the introduction of the speed limits of 90 and 110 km/h instead of unrestricted
speed the accident rate decreased with 16 % on 90-roads but increased with 4 % on
110-roads.

A change in the speed limit from 90 to 110 km/h on two-lane roads of very high standard
and with a low traffic volume resulted in an increase in accident rate with over 40 % and
on two-lane roads in northern Sweden of good standard and with a low traffic volume the
accident rate increased with 6 %.

A change in the speed limit from 90 to 70 km/h resulted in a reduction in the accident
rate with 22 % and a change in the speed limit from 130 to 110 km/h on motorways
resulted in a reduction in the accident rate with 30 %.

The control roads which were included in the different experiments show that when the
speed limit of 90 km/h remained unchanged, no significant change in the number of
accidents between the periods studied could be found. As the method of analysis is based
on before and after-studies, other traffic safety measures can also influence the results.
This means that the changes cannot be attributed only to the changes in speed limits.
This can partly be seen in the results obtained for the control roads, the study of which
was made in order to illustrate the influence of other factors between the periods
studied. The changes in accident rate on the control roads were not in any case of the
same size as those obtained on roads for which the speed limit was changed between the
two periods.

The speed limit reductions on two-lane roads reduced the number of personal injury
accidents more than the total number of accidents. Whenever possible changes in the
number of persons killed or injured was also studied. These changes in per cent were
always larger than the corresponding figures for the number of personal injury accidents
which illustrates the injury-reducing effect of speed restrictions.

Regarding the accident types studied nothing was found which showed that any particular
accident type changed more than the others. The effect on the different accident types
of the speed limits agree on the whole with the effects obtained for the total number of
accidents.

The effect of speed restrictions seems to be of the same size during both day and night.
There is, however, some evidence - when control roads were available - that a change in
speed limits, especially from 90 to 70 km/h, had a larger effect on the number of
accidents during the winter half year than during the rest of the year.

As regards weekdays (Monday-Friday) and weekends (Saturday-Sunday) the results show
that the effect of the studied speed limit changes studied was largest for weekends.

As regards road width, the experiments did not supply sufficient information on which
conclusions could be drawn regarding the effect on accidents due to the fact that the
different speed limits are related to the road width.

The speed measurements carried out in connexion with the different experiments show
that a lowering of the speed limit by 20 km/h resulted in an average reduction of real
speeds by 6 to 8 km/h. This means that the lower the speed limit the more drivers
exceed this speed limit.



The next figure is an attempt to compare the traffic safety situation in the summer 1979
with the summer 1978 as a result of the reduction of the maximum speed limit from 110
to 90 km/h.
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Figure 2.  Change in percent of police reported personal injury accidents between the
two periods 1978-06-21--10-15 and 1979-06-21--10-15 for roads where the
speed limit was changed from 110 to 90 km/h (110-90) roads with the speed
limit 90 km/h during both periods (90-90) and roads with the speed limit 70
km/h during both periods (70-70). The presented intervals are 95 percent
confidence intervals for the change in percent.



The comparison between police reported accidents with personal injury on the national
roads during the periods 1978-06-21--10-15 and 1979-06-21--10-15, shows that the
total number of personal injury accidents decreased with 12 %. The number of fatal
accidents decreased with 20 % and the number of severe personal injury accidents
(including fatal accidents) with 12 %.

On roads where the speed limit was changed from 110 to 90 km/h the total number of
personal injury accidents decreased with 25 %. The reduction is significant.

On roads which both periods had the speed limit of 90 km/h the number of police
reported personal injury accidents decreased with 13 % (significant) and on roads which
both periods had the speed limit of 70 km/h the decrease was 6 %.

Concerning fatal accidents the decrease on 110-roads was 52 % (significant) on 90-roads
13 % and on 70-roads 12 %.

The decrease of fatal accidents and severe personal injury accident was on 110-roads
34 % (significant), on 90-roads 16 % (significant) and on 70-roads 5 %.

Regarding accident types the single accidents decreased with 20 % on 110-roads and
10 % on 90-roads. The reduction of multivehicle accidents on 110-roads and 90-roads
was 25 % and on 70-roads 6 %.

The number of accidents involving unprotected road users and the accident group "varia"
have the highest reductions on 110-roads, while the changes on 90- and 70-roads are
small.

Since the amount of traffic has been the same during the two periods, the changes in
number of accidents presented correspond to the changes in accident rates on the
national road net work between the two periods.

Speed measurement made by the National Swedish Road and Traffic Research Institute
before and after the 21th of June, which has been reported in Meddelande 190, VTI, 1980,
shows that the mean speed for private cars during the first part of the speed limit period
(to August) was 12 km/h lower on motorways than before the change of the speed limit
(from 107 to 95 km/h). On two lane 110-road the mean speed decreased with 7 km/h
(from 98 to 91 km/h). These differences are significant.

Vehicle speeds and accident rates

In 1975 and 1976 the National Road and Traffic Research Institute carried out random
measurements of vehicle speeds and traffic flows for different vehicle categories on the
National road network in four counties of Sweden.

Table 2 shows the median speeds as registered over a twenty-four-hour period and the
proportion of vehicles exceeding the speed limit in force, for different road widths.











































































