








Dutch citizens own more than 5.7 million passenger cars, 12 million bicycles, almost
500,000 mopeds and 180,000 motorcycles. The total network is 103,000 kilometres of
road, of which 47,500 km streets and roads inside built-up areas.

Since an all time peak in 1972 - almost 3,300 road deaths - the yearly number of fatalities
reduced till less than 1,300 in 1992, despite the fact that, over the same period, the degree
of mobility almost doubled. The number of traffic accident casualties per 100,000 inhabi-
tants in the Netherlands is 8.5, which makes the Netherlands, together with countries such
as the United Kingdom, Sweden and Norway, relatively safe. However, in recent years the
annual number of road fatalities has ceased to drop sharply, and now seems to hover
around some 1,300 fatalities a year.

Of the total number of fatalities plus hospitalised injuries in 1992, 54% (or 7003) occurred
inside built-up areas.

Among these most serious casualties inside built-up areas, 32% (or 2233) concerned cy-
clists and 15% (or 1046) pedestrians.

A majority of traffic accident casualties inside built-up areas takes place on traffic arteries:
those streets or roads where traffic or flow function dominates.

About 20-40% of the accidents occurs in streets with a residential function. It is an excep-
tion rather than a rule to find ‘black spots’ in residential areas. Accidents are scattered
over the entire area. Therefore, an area-wide approach to solve traffic safety problems in
residential areas is most appropriate.

Mainly children and elderly people, pedestrians and cyclists are casualties of traffic acci-
dents in residential areas. These road user groups belong to the most intensive users of
these areas. Older areas seem to be less safe than newly built ones. No simple explanation
can be found for this, but a combination of various factors play a part. For instance more
mixed functions of streets in older areas, more (through) traffic and parking problems, less
space for children to play, etc.

An early literature study of SWOV (Kraay & Mathijsen, 1980) gave already a survey of
criteria, which have a positive or negative effect on traffic safety:

- Residential areas with closely built houses, old residential areas and areas which are not
very far from the town centre, display a relatively low traffic 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
traffic safety is relatively low. Undifferentiated road systems, a poor segregation of traffic
categories, long straight streets, involving complex traffic situations, much (through) traf-
fic, have an unfavourable effect on traffic safety. Busy streets with relatively heavy traffic
and many parked cars affect traffic safety negatively .

- On the other hand, the segregation of traffic categories, culs-de-sac with sufficient space
at their end to turn a car around, and loop streets have an undoubtedly positive effect on
traffic safety.

3. Functions of the road infrastructure
One of the main problems of the road transport system today is that roads and streets are
expected to fulfil incompatible functions at the same time, where the road user generally

has to guess what to expect from the road traffic situation, and is presumed to guess what

4









traffic on a stretch of road can easily be made in theory: through traffic does not have its
origin nor its destination along that stretch of road.

The physical road characteristics which accentuate a flow function are recognized by the
cross section (for example broad, dual carriageways), conflict-free crossings, by the design
and by the longitudinal profile (for example, due to the lack of tight horizontal and verti-
cal curves). The more dynamic characteristics of the flow function are determined by the
traffic itself: for example, high and homogeneous speeds by motor vehicles only, driving
in one direction without being hindered by intersecting traffic.

Distributor function

The distributor function is determined by the available means for access and for leaving
the road. The quantity of ‘distribution’ increases as the number of discontinuities rises
(intersections, connections and parking possibilities). Additionally, the distributor function
increases when more use of the intersections etc. is envisaged. The distributor function
will perform better if the vehicles on the road move at a lower speed.

Road characteristics indicating the distributor function, can be found at all intersections,
connections and parking facilities along the road. The frequency and density of such con-
nections determine in part the flexibility of distribution. Dynamic characteristics determine
the distributor function as well. Speeds for instance vary markedly over the length of the
road as a result of a relatively large number of vehicles intersecting, turning off, parking
or moving on.

The design of the connections and the permitted volume of through and local traffic - the
use - should be derived from the function, the envisaged task of the road.

Access function

The access function can indirectly be derived from the envisaged function of the area in
the vicinity of that road. An important section of the public road, i.c. the pavement, serves
to harbour people. People can also be found on the road itself, for example to reach the
other side, get off a bus or alight from a parked vehicle.

The static characteristics of the access function are of course determined by the construc-
tions and surroundings alongside the road. This environment is enormously diversified,
due to the many different human activities. Recognizing the nature of these activities,
despite the many variables, should not be a problem for the road user. However, the inten-
sity of the activities is often wrongly assessed. In traffic, it is mainly the pedestrians - who
are seen on the pavement and on the road - who, sometimes too late, make the access or
residential function of the road recognizable.

4. Current practice in town planning and its effects

In the Netherlands, the principle of functionally dividing the urban area into traffic and
residential areas has induced several ‘real world’ experiments, leading to numerous appli-
cations in practice.

With regard to residential areas, especially the ‘woonerf’ and the ‘30 km/h zone’ has been
adopted as measures to ensure traffic safety. Here, integration of incompatible traffic
modes is the objective. These types of measures have been thoroughly evaluated in the
meantime.

Segregation of such incompatible modes is also applied in residential areas. It mainly
concerns the creation of a ‘traffic free city/town centre’ or a ‘pedestrian shopping zone’



(often in combination with a ‘traffic circulation plan’). In few cases the ‘new town’ type
of solution is in use, for either a newly built town or urban district.

With respect to traffic areas, the attention was initially focused on the management of the
motorised traffic inside the built-up area. It mostly gave rise to ‘traffic circulation plans’,
at least regarding the major arterial roads of the municipality. Much attention was paid to
separate bicycle paths alongside these roads, ‘conflict-free’ crossings and also to special
bicycle routes, for bicycling is an important transport mode in the Netherlands and bicy-
clists belong to the most vulnerable road users.

In a more recent period, measures with regard to (the infrastructure of) residential, work-
ing and shopping areas were often incorporated in such plans. In that way, they evolved
into ‘area-wide plans’ or ‘city/town plans’. In this approach, safety and other objectives
of local policies were finally integrated (OECD, 1990).

A contemporary development concerning a specific measure is the much wider use of

a ‘new style’ roundabout, which turned out to have a favourable effect on traffic safety.

In the following, backgrounds and experiences on the subjects just mentioned will be
discussed.

4.1. Experiences with the ‘woonerf

On a ‘woonerf’ the ‘living’ aspect, and as a consequence the interests of the vulnerable
residents, is the governing principle. This concept received legal status in the Netherlands
in 1976.

Motorised through traffic is discouraged. Only destination traffic is admitted, but this then
has a second rate role with respect to the other road users. The permitted speed is
described as walking pace (or approximately 5-8 km/h). No sidewalks for pedestrians are
necessary and allowed. At junctions all traffic from the right has priority.

In other words, on a ‘woonerf’ the motorised traffic lost his predominant role and has

to play now ‘second fiddle’ to the safety and well-being of cyclists, pedestrians, playing
children, and so on.

In Dutch cities and villages, about 4,000 residential areas were newly built or recon-
structed and reclassified on the basis of this concept.

The ‘woonerf’ led indeed to a substantial reduction in the number of injury accidents. It
has been shown in the case of the so called ‘demonstration projects’ in Rijswijk and Eind-
hoven.

In 1977, two urban districts were selected in these municipalities, each covering an area
of about 100 hectares. The measures used in reconstructing both districts were divided
into three options. They vary from relatively cheap and simple to expensive and complex:
- Option 1: to reduce the volumes of motorised traffic (cars, motorcycles and mopeds) by
directing traffic away from areas where it does not ‘belong’ (mainly through the introduc-
tion of one-way systems);

- Option 2: to reduce traffic and to restrict driving speeds of motorised traffic by redirect-
ing of through traffic, together with speed controls for motorised traffic travelling to these
areas (mainly by installing ramps);

- Option 3: to reduce traffic, to restrict driving speeds and create a pleasant ‘habitat’ by
redirecting of through traffic, speed controls for motorised traffic and measures which
make the environment more attractive (by redesigning it as a residential zone).
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To guide Dutch municipalities to select effective speed restricting measures a ‘Handbook
for 30 km/h measures’ was developed. Nowadays these measures can be found in a publi-
cation called the ASVV-Recommendations for urban traffic engineering.

In an evaluation of the effects of ‘30 km/h zones’, changes in traffic flows, opinions of
residents, conflicts, and accidents were extensively studied in 15 cases (Vis & Dijkstra,
1992).

Recently, the effect on the number of injury accidents was studied in 151 of such ‘30
km/h zones’ (Vis & Kaal, 1994). In order to enable correction of effects which were not
associated with the realised measure, all injury accidents inside the built-up area were
collected for the same municipalities over similar periods (control areas).

Following correction based on the trend shown in the control areas, it was determined that
the number of injury accidents had dropped by 22% (x 13%).

It has been shown as well, that these areas tend to carry a lower volume of motorised
(through) traffic, while the number of cars taking shortcuts through these zones has also
diminished to a significant degree.

It is obvious that the safety effect demonstrates a large variation. Probably this has to do
with the magnitude of the traffic safety problems in the before period and the quality of
the measures taken. Taking into consideration the (average) results, however, the measure
can certainly be considered as very successful. Comparisons of the effect on accidents of
‘woonerfs’ and ‘30 km/h zones’ learned that their effectiveness is about the same. Inten-
sive stimulation to foster implementation of ‘30 km/h zones’ on a broader scale, particu-
larly for existing residential areas, is therefore recommended. At the same time, it is ad-
visable to check if the quality of the different applied countermeasures are functioning as
planned and if this is not the case to find out why, in order to avoid this in the future.

4.3. Experiences with ‘area-wide’ or ‘cityltown’ plans

A road accident can be considered being the product of a process: the transport and traffic
(safety) process, as specified in the so called Phase-Model (OECD, 1984). The model
clarifies that transport and traffic is generated by social activities and its resulting econ -
omical needs. In order to accomplish the forthcoming travel necessities, one has to deter-
mine the purpose of travel, the travel mode, the route and time-table. At the time of the
trip to some destination, the lateral position on the road, the speed, etc. have to be chosen
and, during encounters with other road users, one has to adapt those variables, thus avoid-
ing traffic incidents and accidents.

In short, the model explains the distinct phases which - even prior to traffic participation -
predispose circumstances finally causing accidents on the road. Hence, circumstances
which have to be prevented for the sake of traffic safety.

In order to do so, traffic safety policies have to address other fields of local policies like
town planning, transport and traffic management, enforcement, education and information,
rescue services, etc. In that way, traffic safety might constitute an integrated part of

local policies, whether being embedded in those policies or being a priority issue to these
(OECD 1990).

The approach of integrated traffic safety management for the whole territory of a town or

city has been adopted and developed by several municipalities from the mid 1970s.
Maastricht, a town with a population of about 120,000 inhabitants, provides an example of
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It was established that substitution of an intersection by a roundabout has a particularly
favourable effect on traffic safety: a reduction of 47% in the number of accidents and 71%
in the number of victims (after trend correction).

The various categories of road users did not all profit to the same degree. The largest
reduction in road accident victims was noted amongst occupants of passenger cars and
pedestrians: 95% and 89% respectively. The reduction among cyclists scored 30%.

The improvement in safety proved to be partly attributable to the change in the traffic
situation, which made certain conflicts impossible (such as head-on collisions), while
pedestrian crossings were also simplified. But to a significant extent, the gain in safety
was also due to the drop in speed by motorised traffic.

With regard to the distinguished engineering facilities provided for cycles, no major differ-
ence in accident statistics could be demonstrated. Based on the registered number of
casualties, however, it was determined that a daily traffic intensity of over 8,000 motor
vehicles, a separate cycle path clearly scores more favourably than both other types of
engineering facilities for cycles. At lower car and cycle intensities, it was not possible to
indicate which of the three types was preferable for cyclists. Therefore, it 1s recommended
to base selection on the design of the connecting roads.

5. Towards sustainable urban traffic safety

In 1987 the Dutch Government launched a ‘Long Term Plan for Traffic Safety’. The plan
formulated a concrete task for policy: 25% fewer road accidents in the year 2000 with
respect to the number in 1985 (1385). A plan drafted by the Dutch Government, in which
the desired mobility developments in the future and the investment in the infrastructure are
outlined (SVV-II, 1990), also includes the targets for the year 2010: 50% fewer fatalities
and 40% fewer hospital admissions resulting from traffic accidents.

However, in recent years the annual number of road fatalities has ceased to drop as sharp-
ly as during the period 1972-1992, as mentioned already. Then a reduction of more than
60% was achieved. In the SVV-II plan a controlled growth in mobility of 35% was con-
sidered acceptable. Therefore, meeting these safety objectives implies a greater challenge
to policy.

The SWOV Institute for Road Safety Research, in close cooperation with a number of
other research institutes, was asked by the Dutch Government to develop a scientifically
supported, long term concept of a considerably safer road system.

Inspired by the concept of ‘sustainable development’ as recommended by the UN
Brundtland Commission in ‘Our common future’, a new vision on traffic safety measures
is being developed: the concept of ‘sustainable safety’.

Starting point of the concept is, that we should try to drastically reduce the probability of
accidents in advance, by means of the infrastructural design. And where accidents still
occur, the process which determines the severity of these accidents should be influenced
such that serious injury is virtually excluded.

Another essential element of the concept is the principle that man is the reference stand-
ard. Hence, a sustainable, safe traffic system has an infrastructure that is adapted to the
limitations of human capacity through proper design, vehicles fitted with ways to simplify
the tasks of man and constructed to protect the vulnerable human being as effectively
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