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Abstract

The knowledge on the effectiveness of practices on traffic law enforcement and
its interactions with other behaviocural influences is reviewed. It is shown
that after the beginning of the seventies our knowledge increased markedly,
both on the relation between specific behaviours and safety and between police
enforcement and these behaviours. Also the effects of norms, values, attitudes
and behavioural habit formation as well as the effects of punishment and
rewards and some aspects of their interrelations are discussed. Optimal police
enforcement strategies and optimized combination with other methods €for
behavioural influence are indicated on the basis of the acquired knowledge of
the past twenty yvears. Also some needs for further research on unresolved, but
important guestions with respect to police enforcement and interacting other
ways of influencing the behaviour of road users are described.

Introduction

The OECD-report from 12974 "Research on Traffic Law Enforcement® describes the
state of the art ©f knowledges and practices on traffic law enforcements at the
beginning of the seventies. It states as part of its main conclusion:
"There 1s an air of uncertainty surrounding traffic law enforcement
as a means of effecting the safe and efficient movement of traffic.
This is due to the almost total lack of research into the effects of
many components of the traffic enforcement system and their inter-
actions. <....> Most of the experimental work reviewed in the report
appears to strongly suggest a positive road safety wvalue in increased
police enforcement. However, 1t cannot be stated categorically that
such is the case."(OETD, 1974, p.3).

Although the component of the police enforcement had been researched to some
extend before the seventies, Tthis was indeed the state of the art at that
time. Now twenty years later the knowledge is accumulated to a fast body of
research results ©n the main areas of road safety related enfOrcement on
driving under the influence of alecheol, overspeeding and seat belt wearing.
The cited QOECD-report evaluated the period before the oil-crisis, where most
countries had no speed limit for motorfreeways or even rural roads, nor an
obligation for seat belt wearing and also many countries had no blood alcohol
limit for the enforcement of drunken driving. Compared to the beginning of the
seventies we now know a great deal more about the relationship between
enforcement and driver behaviour and the relationship between driver bshaviour
and traffic accidents. In the cited OECD-report it is said that there was:
"very little information available on the following guestions: What is
the relationship between the level of enforcement and driver behaviour
and the relationship between driver behaviour and traffic accidents'
(OECD, 1974, p.9).
As in the seventies we do also not have very much research that evaluates the
direct effect of police enforcement on road safety, b-" the chained relation
between enforcement - behaviour - safety is much more clear now. Especially
the knowledge on effective enforcement and road behaviour as well as the
knowledge on some behaviours and road safety is increased tremendously.

Lessons learned

The nature of the relation between blood alcohol level and the probability of
accidents was already known from the now classical study of Borkenstein et
al.(1964), but the effectiveness of enforcement practices on drunken driving
was still unclear at that time. What we have learned since then from the
research on traffic law and police enforcement on drunken driving can be









Behaviour and safety

In the beginning of the seventies only theoretically the effects of seat belt
wearing were conjectured to be very high, while nowadays we know that the
reduction effect on road fatalities of the three-point seat belt is about 41%
(Evans, 1991), At that time alsc the empirical relation betwsen speed and road
safety was in discussion in the OECD-report on speed limits outside built-up
areas. That report discussed the matter and was still concerned about the
scientifi1© and methodological problems of the empirical establishment of such
a relationship between speed reduction and road safety (OECD, 1972). The oil-
crisis has brought for quite other reasons than safety severe speed limits on
motor freeways in many countries. From later studies on the effect from these
speed limits on motorfreesways, for example for the USA (Evans, 1987, 1991) and
France (Gerondeau et al, 1991), as we=ll as from other studies on speed limits
on rural roads in Scandinavia (Salusjédrwvi, 1981; Nillson, 19821 and national
limit changes from 60 km/h to 50 km/h in built-up areas in Denmark and France,
where a 3% to 4% actual speed reduction resulted in about 10% to 15% reduction
of fatalities in build-up areas, we now know that fatalities tend to reduce
by a factor which is the fourth power of the factor for the mean speed
reduction. For example 10% mean speed reduction (that is .90 gives about 34%
reduction of fatalities (.90 to the power of four, which is .656).
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Figure 4. The relationship between speed and types of accidents.

This exemplifies that we also know now much more about the relaticnship
between behaviours and rcad safety than in the beginning of the seventies.
This increased knowledge has been in itself a force towards more ressarch for
a better understanding of the relationship between enforcement and behaviour
of road users, since the doubts about the beneficial effects of certain
behavioural changes on road safety has diminished.

Enforcement and Behaviour

The most troublesome areas of the relationship between police enforcement and
behaviour is illustrated by the research on speed limit wviolations. In
contrast to such behaviours as seat belt wearing and driving under influence
of alcohol, overspeeding and many other types of offenses are not trip related
violations but meomentary events. This makes the gquestion of the effective
intensity level of enforcement for a particular detection rate als@ more
difficult to answer. For example in The Netherlands the capacity of the police
enforcement for overspeeding on motorfreeways is limited by the Juridical
capacity of administration and court processes to 300.000 fines annually. On
the Dutch meotorfreeway system now about 33 billion kilometres per year are
driven, while flow and spe=d measurements on Dutch motorfresways show that
about 30% of the cars are over the speed limit of 120 km/h and on parts with
a 100 km/h limit this percentage is about 50%. What doess this imply for the
actual detection rate 7. Some rough calculation says that the chance of















ness which is somewhere in the range of the transition from part A to B of
that reversed S-curve, while the Dutch (Wesemann, 1989) and Australian (cited
in: Gerondeau, 1992) results show that increases of enforcement levels at
higher levels still have rather high cost-benefit ratio's in a macro-economic
sense., Clearly increases of an already very high level of enforcement in range
D of the reversed S-curve will show a diminishing return rate (Wilde, 1991).

It is interesting to note that multiplications of intensity levels within the
rather low levels of enforcement in the beginning section A of the reversed
S-curve will not show any marked effect. This may explain why many studies of
somewhat intensified enforcement levels have shown dissatisfying results. A
triple intensity in part B of the reversed S-curve may show a very significant
influence on the reduction of wviolations, where as such a tripling of the
enforcement level in section A for that curve may have unnoticeable effects
on the violations. Such unnoticeable effects are probable for intensified
enforcement on speeds, where a reported level of 1 in 7.600 speed violations
on the spot (Shumate, 1959) or the above estimated Dutch level of 1 in 30.000
minutes of speed violation are simply too low. Even a ten fold intensification
of such levels may be not enough if we compare that with a rate of at least
1 in 100 cases lassuming a maximum of 33 drunken trips per year) from the
Australian alcchol enforcement level,

The exact quantitative relation of the above figure for different types of
behaviours, however, 1s not researched enough in order to predict what the
effects of a certain increase in the enforcement level are. For trip related
violations, like driving and drinking, we may deduce from several studies that
a control level of less than 1 out of 15 license holders per year is in the
left flat upper part A of the reversed S-curve, while a rate higher than 1 out
of 2 annually is in a range which approaches the flat lower part D of the
curve. For momentary non-trip related violations, like overspeeding, we do not
have up to now any indicative data for the estimation of the curve. Further
research directed to this need seems most valuable. It would enable one to
predict more precisely the effectiveness and cost-benefit ratio for specific
intensified levels of police enforcement.

An other already started, but promising area of further research is related
to the effects of reward strategies instead of the punishment effects of
enforcement. Here the organizations of firms, companies, schools and
administrations and probably also insurers can play an important role in
relation to road safety. Also the differential effects of individual or
collective rewards, especially with respect to their social implications and
the internalization of values and norms is mainly unknown. A related area of
research is the pclice organization itself. In how far are police organiz-
ations willing to be open for planned experimentation with new enforcement
strategies ? In what way are traffic enforcement activities for police
officers themselves something that they can evaluate as positive ? Are the
time spend to assist people in emergency situations and to solve criminal
acts, compared to time spend on traffic enforcement, not wery much more
socially rewarding ? The answers to these questions may be of great importance
if one wants to change the activities of authorities and the police with
respect to the priorities given to traffic enforcement.

Last but not least new research guestions arise from modern telematics and
electronic applications. Not only techneclogical problems have to be solved,
but also the social acceptance of modern technology in the control of driving
behaviour seems a major field of needed research in the future.

We conclude that, although there has been an immense progress in knowledge and
practice on police enforcement and its interactions with several other ways
of influencing the driving behaviour towards an improved road safety in the
last twenty years, there still are many fields of promising research which
could fill the gaps in the knowledge of behaviour modification for a more
effective safety on the road, In this respect a further co-operation between
researchers, police organizations, public authorities and private bodies is
most welcome.
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