























residential areas. These road user groups belong to the most intensive users of these areas.
Older areas seem to be less save than new ones. No simple explanation can be found for
this, but a combination of various factors play a part (more mixed functions of streets in
older areas, more through traffic and parking problems, less space to play for children etc.

A literature study of Kraay & Wegman (1980) gives a survey of criteria, which have a
positive or negative effect on road safety:

- Residential areas with closely built houses, old residential areas which are not very far
from the town centre, display a relatively low road safety level. Areas with many shops
and schools, with little playing space for children are relatively unsafe;

- In densely populated residential areas, with many young pedestrians in the streets, the
road safety is relatively low.

- Undifferentiated road systems, a poor segregation of traffic categories, many cross-roads,
long and narrow streets, involving complex traffic situations, have an unfavourable effect
on road safety.

- Busy streets with relatively heavy traffic and many parked cars affect road safety
negatively.

Studies from other European countries support these conclusions (Kjemtrup & Herrstedt,
1992).

In Dutch cities and villages, about 4000 residential areas were newly built or reconstructed
and reclassified on the basis of this concept. Results of accident investigations indicate that
the woonerf-concept lead to a reduction of approximately 50% in the number of accidents.
The reduction in the number of injury accidents turned out to be even 70-90%. The
woonerf was successful in improving amenity in residential areas and reducing accidents.
Although some drawbacks could be notified as well: relatively high construction costs
because of the additional engineering measures, the space needed for realisation and under
high parking pressure conditions legal obligations could not be fully met. More simple and
less costly options showed to perform at least as effective as the woonerf.

It was generally acknowledged that with regard to safety in residential areas two features
are essential: reducing speed of traffic and reducing (through) traffic. From accident studies
it turned out that the collision speed should remain below 30 km/h, because then the
probability of serious injury will be minimal. From this finding it was deduced to set in
residential areas the legal limit at 30 km/h. To guide Dutch municipalities to select
effective speed-restricting measures a Handbook for 30 km/h measures was developed
(Ministry of Transport, 1984). Over the years many municipalities have decided to
implement 30 km/h-zones. Based on a recent survey we expect that in 300 out of almost
700 municipalities have realised 30 km/h-zones. From accident studies we concluded a
reduction in injury-accidents of 22%. This relatively low reduction percentage (compared
with maximum results achieved) can be explained by the low magnitude of existing
problem in many redesigned areas and the lack of quality of implemented countermeasures.
A careful design is most important.

Conclusions and recommendations

Road accidents usually occur as a result of a critical combination of circumstances and
seldom have just one cause. There appears to be many opportunities for preventing human
error that brings about road accidents (cf. the so-called phase model of the accident
process). It is advisable to use this model when analysing road accidents and formulating
countermeasures.











