











2. THE NEED FOR AUTOMATIC ENFORCEMENT

Automatic enforcement is mainly applied to detect speed limit and red-light transgressi-
ons, the last type s closely related to speed.

There is a kind of contradiction in the problem of speed on the road: in Western society
speed in a general sense is regarded as a positive quality, also active, powerful, dynamic
and fast. Time is money! Slow, passive, static, and weakness are considered to be nega-
tive aspects in our culture, the ’softies’.

In accordance herewith car sales promotion has been stressing the performance — power,
acceleration and top speed — of cars very actively in the 1980’s (Miki, 1989). It has been
shown that the top speed of passenger cars increased between 1955 and 1985 more than
50% and the acceleration considerably more (Auto Motor und Sport, 1985) and the
development in the performance of cars is still continuing. Furthermore improvements

of isolation materials, tires, braking systems, and road surfaces makes fast, comfortable
driving in silence possible.

In contradiction to this general attitude regarding speed in our society, drivers on the
road are expected to drive slowly and carefully!

It is not surprising that it took an energy crisis to make policy makers and the motoring
public speed conscious, although motivated by fuel economy and not road safety. Since
1973 speed limits were introduced in many industrialized countries and as a result of this
evaluation on speed and safety were conducted. Until ten years ago or so the general
opinion regarding the effect of measures that lower the speed of motor vehicles was ’a
couple of kilometres per hour less, so what?’, implying that such measures will hardly
have any effect on road safety. Not so nowadays. Empirical studies in the U.S. and in
Sweden and Finland have shown that the introduction respectively the lowering of speed
limit(s) on rural and urban roads resulted in a reduction of the mean speed and a consid-
erable reduction of the accident rate and more so of the injury rate. A relation between
reduction of the standard deviation of the speed distribution and reduction in accident
rate was also found.

Recent speed measurements on two-lane rural roads in the Netherlands show that a great
percentage of cars are trespassing the speed limit of 80 km/h. A calculation of the poten-
tial safety improvement of lowering the 85 percentile speed to the speed limit shows that
a benefit between 25-50% in accident rate (from damage only to lethal accidents) can be
expected, assuming that the formula of Nilsson (1984) can be applied for the Dutch
situation (Oei, 1991).

Traffic volumes have also been increasing almost continuously all over the industrialized
world and the absolute number of vehicles speeding has been increasing too. This has
accordingly increased turbulence in the traffic stream like accelerations and decelerations
which are basic factors in accident causation. Also excessive speed creates overtakings
and many violations are connected in one way or another to overtakings especially on
two lane rural roads (Mikinen & al., 1987).









These accidents can (partly) be ascribed as being a result of failure in the execution of
the following specific manoeuvre/speed tasks (Table 2).

Driving task Accident type Location

Following the track  Single vehicle Bends & straight road sections
Crossing Side impact Intersections & exits
Car-following Rear-end Straight roads, at intersections
Overtaking Head-on Straight roads & bends

Table 2. Correspondence between driving task, accident type and accident location.

Summarizing: A great dispersion of speeds on the road generates dangerous overtaking
manoeuvres, so it is not only the vehicles driving too fast but also those driving too slow
that behave dangerously, resulting in among other things head-on accidents. Further
speed as part of car-following behaviour is connected with rear-end accidents. Intersec-
tion accidents between crossing vehicles can be ascribed to failure in selection of the
right speed of one or both of the approaching vehicles. Speeding is also connected to
off-the-road accidents a result of problems in following the track of the road. Too fast
driving gives less manoeuvring space/time to correct steering failures.

So a self-evident approach to counter these specific accidents is by speed management at
each of the specific driving tasks. This approach is suitable in case specific accidents
being limited on specific locations only. On the other hand when several types of acci-
dents occur on a road stretch, this approach will lead to speed management systems that
interact with each other. A much simpler approach then is to manage speed on the whole
stretch of road, i.e. lower the high speeds (and raise the low speeds). The idea is that
through lowering high speeds in general, the speed in executing the above mentioned
specific tasks will also be lowered and through influencing speed selection the accident
rate and the impact speed will be reduced resulting in a reduction of the injury rate and
injury severity.

Traditional measures to reduce speed of motoring traffic are infrastructural reconstruction
of the road, information campaigns in which the dangers of speeding is explained and
police enforcement. The costs of road reconstruction works often are prohibitively high,
further the possibilities of these kind of measures (narrowing the road width and incorpo-
rating curves) are restricted because of the function these roads fulfil. The effect on
speed is limited as main two-lane rural roads are designed for buses and lorries as well
and small passenger cars can easily travel with high speed.

Enforcement to be effective requires a high level and regular input of police manpower.
Campaigns have a temporary and often limited effect. The level of police enforcement is
at such a low level that even doubling the input of manpower may have no noticeable
effect on speeds in the long run.
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lot, 25-30 km/h for passenger cars but even after this, of those driving on the left lane
60% and of those on the middle lane 30% were speeding. Also 10% of the trucks were
still speeding. In May 1973 above each lane an automatic device for measuring and
detecting speeders was installed. The effects of automatic speed enforcement were mea-
sured in 1974, one year after they were taken in use. In addition to the effects of speed
limits the speeds were decreased on the left lane about 20 km/h and on the middle lane 5
km/h. Among trucks the share of speeders decreased down to 7%. The number of traffic
fatalities decreased from an annual 7-8 to only one fatality. The duration of the experi-
ment was very long, 10 years. It is possible that not all of the savings in fatalities can
be ascribed to the automatic enforcement system. Still it is obvious that automatic speed
enforcement had a major impact on safety through increasing considerably the objective
and subjective risk of apprehension on speeding. In addition to this the experiment
received a lot publicity and also conventional enforcement was resorted to, especially
during holidays.

6.2.2. Norway

Another automatic speed enforcement experiment is being conducted in Norway (Ostvik,
1989). First data about speeds are already available. In Telemark, Norway speed meas-
urement equipment was installed on 80 km/h road. Drivers were informed about automat-
ic speed measurement through signs erected in the area. After the experiment had started
speeds were reduced really dramatically. Mean speed decreased from about 100 km/h to
75 km/h. The share of speeding drivers decreased from 80-90% to 15~25%. Also the
standard deviation of speeds decreased as might be expected. Later, it turned out, speeds
started gradually to increase when drivers learned that cameras are rather seldom in oper-
ation.

6.2.3. US.A

Some limited tests on automatic speed and red light violation enforcement has been con-
ducted in several states of U.S.A since 1976 (Fitzpatrick, 1992). Often drivers’ reactions
have been found hostile, especially towards automated speed enforcement.

It has been shown in several cases that automatic enforcement reduced the number of
violations considerably and resulted in a relatively small decrease in the mean speed of
vehicles.

Driver interviews showed a need for educating them on the advantages of speed adapta-
tion reached through automated enforcement.

So called ORBIS-system stored speed data through detectors installed under a street sur-
face. Before The ORBIS was installed some 800 vehicles a day were speeding at least 16
km/h. Within a week after the system was installed the share of speeders was cut down
to a half. Then the ORBIS was not even active yet. After the system was activated the
share of speeding cars gradually decreased to 15-20 speeders a day on which level the
share remained (Shinar & McKnight, 1985).
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7. SOME PRACTICAL APPLICATION CONSIDERATIONS

It seems to be important when realizing automatic enforcement experiments that drivers
are made aware of the increased risk of apprehension which has been created by auto-
matic enforcement. Otherwise it will take a unnecessarily long time for the system to
have its effect, as the general deterrent effect will be absent then. Especially automatic
enforcement needs the support of information campaigns to be really effective. Moreover
the effect of the enforcement system will be enhanced by application of a mix of mea-
sures, i.e. next to information campaign to be given periodically, fixed and speed depen-
dent warning signs and then automatic speed camera’s.

Another important point when applying automatic (’red light’) enforcement (for eval-
uation purposes) at intersections is that a sufficiently large number of intersections be
selected to allow statistical evaluation of the effects. Five intersections or so is far too
low a number for accident evaluation purposes.

As a good example of a design for measuring the effects of automatic enforcement at
intersections serves the study of South & al. (1988).

When applying automatic enforcement on speeds on two lane rural roads the main thing
is that the area for surveillance is long enough. This is important especially for elimi-
nating many speeding violations which are followed by errors connected to overtaking.

The technical and tactical solution of automatic enforcement is a matter of concern for
reasons as follows:

e Photographs should be used to identify a vehicle only, not a driver.

e A ticket should be sent to the possessor of a vehicle; it is a lengthy process finding the
driver. In most cases the possessor and the driver are the same person or belonging to
the same family. Commercial, leased and rental cars cause problems. Moreover, police is
reluctant to search for a driver (in Finland) in case it gives unnecessary lot of work con-
sidering the seriousness of the violation. In the Netherlands the law was changed recent-
ly: the vehicle owner is responsible for traffic violations unless provides the police with
identity and address of the driver who was in possession of the vehicle during the time
the violation was committed.

e Heavy snow fall can reflect the flash light such that the number plate of the speeding
car may remain undetected. On the other hand the effect of an automatic enforcement
system is based on general deterrence, not 100% special deterrence or an objective risk
of a magnitude of 1.

A red filter in front of the flash light is recommended to prevent blinding and startling
drivers. One way mirroring reinforced glass in the front of the camera will prevent driv-
ers from seeing the presence or absence of the camera.

e The system is vulnerable to vandalism. Vandal-proof construction is needed.

@ Drivers learn to anticipate the enforcement sites and adjust their speed accordingly.
Removable camera posts is a partial solution. Also areas of not very many commuters
are recommendable, because it makes anticipation of surveillance poles more difficult.

o A problem in automatic enforcement is also the treatment of registered offenses, be-
cause the number of apprehended drivers will increase (at least in the beginning) and
consequently the work load of prosecutors will increase (e.g. Wassenaar). A campaign


















