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Abstract: Police traffic enforcement for the prevention of road
crashes can be considered in two dimensions: technology and or-
ganisation. In recent years in Australia, there has been consider-
able development in technology, including breath testing apparatus
and the speed camera. In parallel with such developments in tech-
nology, there are opportunities for further development of the sys-
tems of organisation that underlie the delivery of the technology. A
management system is outlined that attempts to enhance the effec-
tiveness of police traffic enforcement resources for crash prevention
by utilising quality management principles at each step of the or-
ganisational process. In the system sites for enforcement are clearly
labelled; police vehicles are deployed to individual sites by a for-
mal, randomised timetable; and data on police attendance and
crash occurrence are collected on a site-by-site basis.
Dose-response relationships between police attendance and crash
reduction are continuously evaluated and management adjustments
to the program fully guided by these results. In six implementations
throughout Australasia since 1984, evaluation suggests the ap-
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proach has generated an average 32% reduction in major casualty
crashes, at an average and marked benefit/cost ratio of approxi-
mately 70:1. Some $200 million in crash social costs is estimated to
have been saved. Opportunities are outlined for the further use of
the organisational system in road safety management and crime
prevention.

INTRODUCTION

Road crashes represent a major social cost to most societies,
and their management has thus been a high priority. Efforts in
management have been at the levels of both prevention (via edu-
cation, enforcement and engineering) and cure (via the hospital
and insurance systems). This paper focuses on road crash pre-
vention by means of police enforcement.

Despite the involvement of police in their management, the
causes of most crashes cannot truly be considered crimes except
in the sense that negligence — driving "without due care and at-
tention" or breaking road rules — is a crime. Nonetheless, the
methods and opportunities for road crash prevention and crime
prevention — in particular, situational crime prevention (Clarke,
1980) — are at heart closely similar. Both involve the notion that
coordinated action to make (breaking the law) more difficult or
risky can achieve general reductions in the volume of
law-breaking (Clarke, 1992).

This paper describes the results of efforts to systematise the
deployment of police traffic enforcement resources. The goal is to
change the motorist's road environment in a permanent way so as
to increase the risks of traffic lawbreaking and reduce its rewards
as perceived by potential offenders. This approach is in harmony
with the concept of problem-oriented policing (Goldstein, 1990).
Goldstein argues that even where policing practice has changed in
recent decades, there has been "a continuing preoccupation with
means over ends; with operating methods...over effectiveness in
dealing with substantive problems" (p. 15). The randomised
scheduled management system for police deployment for road
crash reduction attempts to address this issue fundamentally: the
location and time of occurrence of the problem — crashes — ex-
plicitly calls out the police response — deployment — while the
effectiveness of the response — crash reduction — is the perform-
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ance indicator that informs all management adjustments to the
response.

In general, this article aims to bring together several skeins of
development in relation to the best use of traffic police resources
for traffic crash prevention. First, best practice methods of or-
ganisational management in general are discussed. Second, the
extent to which these principles are used in the randomised
scheduled system of organisation of traffic policing is reviewed,
and an overview is presented of the crash reduction outcomes
that have resulted from the approach. Third, the outcomes of the
approach and of other enforcement programs involving various
mixes of management and technology are compared from a stan-
dardised point of view. Finally, prospects for the future are con-
sidered.

Developments (and Rediscoveries) in Management
Systems

In the western world over the last 10 years, there has been a
marked increase in the critical review and development of man-
agement systems. This process has led to the current promulga-
tion of a wide range of methods and terminologies. Many of the
methods currently proposed as new have been standard practices
in well-managed organisations for a long time (most were taught
in progressive U.S. business schools in the early 1950s [Sayles,
1993]). A distillation of current best-practice management meth-
ods would be likely to include these stages:

(1) Vision (what ones ideal world would look like).
(2) Assessment of operating environment (taking stock of both

the system under management and the managing organi-
sation, including performance benchmarking).

(3) Needs assessment (prioritising needs across the entire
system under review).

(4) Project option review (to meet needs, including search for
world's best practice).

(5) Project selection (based on capacity to generate greatest
net present value; achieved by maximising market share
[coverage] times profit margin [benefit/cost ratio]).

(6) Project implementation, with continuous evaluation and
feedback (managed by statistical quality control, especially
involving the concept of the continuous improvement cy-
cle).
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(7) Project evaluation, in terms of benefit/cost ratio (BCR) and
net profit or savings (net present value [NPV]) accounting,
also with continuous evaluation and feedback.

Selecting and Implementing a Traffic Enforcement
Management System

Based on the foregoing strategic management cycle, in 1984
the Department of Transport and the Tasmania Police jointly
agreed on the following mission, though the terminology used in
1984 was often different. The vision for traffic law enforcement
was to maximise the effectiveness, particularly the spread of ef-
fect, of traffic policing in road crash reduction. The assessment of
operating environment and needs was conducted primarily by a
statewide review of the state crash database (clients defined as
those who could be prevented from having a crash as inferred
from the characteristics of those who had had crashes). The proj-
ect option review involved a survey of world's best practice as re-
corded in published literature. Project section was based on
documented relative effectiveness and spread of effect (BCR or
NPV data were not readily available from the literature in 1984).
Project implementation was initially conducted on a trial basis.
Continuation as a program was contingent on positive evaluation
of the trial.

The Method Selected: Randomised Scheduled
Enforcement

The project option review stage of the strategic management
cycle involved a review of published studies into ways of increas-
ing the effectiveness of police enforcement in reducing traffic ac-
cidents. As outlined in reviews by Armour (1984) and by Shinar
and McKnight (1985), most of these studies have focused on
evaluating the effect of programs involving increased human re-
source allocations. Even for program designs for which accident
reductions had been convincingly demonstrated, the drawback of
such an enforcement approach was considered to be the difficulty
of sustaining the increased resources required, especially in an
environment of public expenditure restraint. For this reason, any
increase in resource utilisation tended to be only short-term (a
"blitz"), and any accident reduction achieved was not maintained
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(see Ross [1981] and Bjornskau and Elvik [1992] for comprehen-
sive reviews of this situation).

In contrast, in a 1978 Texas study, Edwards and Brackett hy-
pothesised that randomised scheduling methods could enable low
levels of police presence to achieve accident reductions. The po-
tential benefit was that, if demonstrated, such accident reduc-
tions could be maintained routinely and indefinitely from normal
staff levels, overcoming the drawback of the blitz approach. In ad-
dition, the proportion of the total road network covered could be
markedly increased, a crucial goal if the overall road toll were to
be seriously tackled. A further key benefit would be that the low
intensity of enforcement at the heart of the concept would not be
intrusive or produce images of excessive police surveillance.

Edwards and Brackett (1978) investigated the effects on
open-road vehicle speeds of a program in which single stationary
police vehicles were deployed at random times to randomly cho-
sen sectors of specific rural highway sections. The aim of the
scheduling procedures was to establish and maintain in motorists
a belief that a patrol vehicle could be located somewhere along the
particular road each day, while keeping them uncertain of its ex-
act location. The result of the trials was that the spread of effect
per patrol vehicle was, on average, 22 kilometres. These speed
suppression "halos" were four times greater than those demon-
strated in previous studies. On this basis, the randomised method
of Edwards and Brackett was selected for implementation.

METHODS

The method used for implementation of randomised scheduled
enforcement in Australasia has generally been as follows. Any
program targeting only high-accident locations can by definition
treat only part of the road crash population of an area. For this
reason, rather than focusing simply on the high-accident loca-
tions in a jurisdiction, each police station in the area operates an
individual program, and each program covers as many routes in
the station's territory of operation as possible.

Following the method of Edwards and Brackett (1978), all
routes in the program of a participating police station are divided
into sections of approximately one to five kilometres in length,
and between 10 and 40 in number. The 6 a.m.-to-midnight period
is generally chosen for enforcement; the midnight-to-6 a.m. period
is not generally covered due to police resource constraints. The
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period is divided into two-hour segments for scheduling purposes.
The whole week is enforced, and computerised schedules for site
visits are generated quarterly. Each specific segment that is
scheduled to be visited and the time of day and the day of week of
the visit is allocated randomly. The enforcement routine involves
a single marked police vehicle taking up position for a two-hour
period at a convenient point, conspicuous to traffic, within the
specified route segment, on the specified day at the specified time.

Evaluation
Participating police complete a log entry for each site visit, in-

cluding sections on offences detected, weather conditions and
general comments. These logs are reviewed to enable the determi-
nation of the percentage of programmed site attendances carried
out. The rate of offence detection per site visit per month is also
determined, to provide an additional indication of activity. Site
attendance is flexible: if officers cannot attend at the time speci-
fied, they may select alternative times within the overall program
time span.

In an authoritative overview, Council et al. (1980) analyse a
number of methods for assessing the effects on crashes of road
safety countermeasures. Acknowledging that the experimental
ideal of randomised trials is rarely achievable, they note that in
practice most evaluations are conducted using the
quasi-experimental design of before-and-after analysis with com-
parison group. They observe, however, that evaluations of this
type that group before-and-after data into two-by-two tables run
the risk of ignoring confounding effects of differential trends and
regression to the mean. These issues can be addressed by not ag-
gregating the data and by explicitly examining the resulting
time-series by regression analysis or formal time-series analysis.

In this paper, the above points are taken into account by using
a simple regression method (Heckard et al., 1976; Frith and
Toomath, 1982) with comparison group (Frith, 1987) to derive es-
timates of the magnitude of crash changes and their statistical
significance. In this method, the prior trend on enforced routes at
enforced times (EE) allowing for the trend on unenforced routes at
the same times (UE) is derived by determining the EE/UE ratio
for each of a number of years prior to the program. Linear regres-
sion analysis of the prior trend is then used to predict the likely
value of the EE/UE ratio that would have occurred in future
years in the absence of the program (the expected value under the



Using Police Enforcement to Prevent Road Crashes — 181

null hypothesis). The value of the EE/UE ratio actually experi-
enced during the program (the observed value) is determined
next. This is then compared with the value expected in the ab-
sence of the program to determine estimates of both effect size
and statistical significance.

The expected EE/UE ratio divided by the observed EE/UE ra-
tio is the point estimate of the effect size. The arithmetical differ-
ence between the ratios can be interpreted as a t value with n-2
degrees of freedom where, in this instance, n is the number of
years in the prior period. This t value (one-tailed) is used to pro-
vide an estimate of the statistical significance of the difference
(Heckard et al., 1976). Chi-square tests comparing observed crash
frequencies with those expected from the regression model are
also conducted.

Accident severity is reviewed in six categories: minor property
damage (vehicle could be driven); major property damage
(tow-away accident); first aid (slight injury, did not receive medi-
cal attention); minor injury (received medical attention but not
admitted to hospital); major injury (admitted to hospital); and fa-
tal (died within 30 days of accident). In benefit/cost assessments
standard crash costs are used (Andreassen, 1992). Police operat-
ing costs are derived from police records. For the purposes of this
paper, previous published results have been reanalysed using this
standard form.

RESULTS

Australasian Implementations of Randomised
Scheduled Enforcement

Since the initial Tasmanian implementation of the randomised
scheduled method in 1984 (Leggett, 1988), the method has been
further introduced in trial form in New Zealand (Graham, 1992),
New South Wales (Leggett, 1992) and Queensland, and has con-
tinued or been established as a major program in Tasmania and
Queensland. Tables 1 through 4 and Figures 1 to 4 show changes
in crash levels associated with each implementation of the pro-
gram. Data in each case are from the relevant transport author-
ity.
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Table 1: Offence Deterrence Operations-Tasmania: Fatal
and Hospitalization Crashes per Year at Enforced

Routes and Times (EE) and on Remaining Routes at
Equivalent Times (UE) Before and During Program

Table 2: Random High Visibility Enforcement Trial-New
Zealand: Fatal and Hospitalization Crashes per Year at

Enforced Routes and Times (EE) and on Remaining
Routes at Equivalent Times (UE) Before and During

Program*
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Table 3: Static Deterrence Operations-New South Wales:
Fatal and Hospitalisation Crashes at Enforced Routes

and Times (EE) and on Remaining Routes at Equivalent
Times (UE) Before and During Program

Table 4: Random Road Watch-Queensland Police
Southern Region: Fatal and Hospitalisation Crashes at
Enforced Routes and Times (EE) and in Rest of Region

(RR) Before and During Program
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Figure 1: Offence Deterrence Operations-Tasmania: Initial
Three Routes Relative Trend in Serious Crashes* by Year

Before and During Program

Figure 2: Random High Visibility Enforcement Trial-New
Zealand: Relative Trend in Serious Crashes* by Year Before

and During Program
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Figure 3: Static Deterrence Operations-New South Wales:
Relative Trend in Serious Crashes* by Year Before and During

Program

Figure 4: Random Road Watch-Queensland Southern Region:
Relative Trend in Serious Crashes* by Year Before and During

Program
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While a detailed discussion of the foregoing tables and figures
is beyond the scope of this paper, Table 5 summarises results
from them and from further unpublished assessments. The table
shows that, of the six implementations of randomised scheduled
enforcement reviewed:

(1) all showed crash reductions (averaging 32%) over that ex-
pected from comparison groups;

(2) all reductions but one were highly statistically significant
(by chi-square test or t-test or both);

(3) all crash reductions were achieved with high benefit/cost
ratios (average 70:1); and

(4) the aggregate community savings generated by the pro-
grams were over $200 million.

Table 5 shows that both proportional crash reduction and
benefit/cost ratio have varied between program implementations.
Variation in both these outcomes may relate in part to the level of
the expected density of crashes on the routes managed by an in-
dividual police station. Table 5 shows that where crash density is
highest (the New South Wales enforced routes), the benefit/cost
ratio is also highest.

Over all, the foregoing analysis suggests that both highly pre-
dictable and highly cost-effective outcomes are achieved from the
use of the randomised scheduled method of enforcement organi-
sation.

Comparison with Breathalyser/ RBT and Speed Camera
Programs

In what follows, the foregoing implementations of the random-
ised scheduled organisational method are compared with exam-
ples of the major current Australian programs based on enforce-
ment technology: the breathalyser/random breath testing pro-
gram (New South Wales example), and the Victorian speed camera
program. (The widespread use of the breathalyser in the 1970s
and random breath testing in the 1980s are considered to be two
phases of a single overall program of management of alco-
hol-related crashes.)
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In Table 6, data from the breathalyser/RBT program (Cash-
more, 1985) and the Victorian speed camera program (Bourne
and Cooke, 1993; Sullivan et al., 1993; Cameron et al., 1992) are
used to estimate crash reduction outcomes as a function of ex-
pected crashes and various combinations of inputs. A comparison
of Tables 5 and 6 shows that all three enforcement types have
generated substantial performance in terms of both crash reduc-
tion and benefit/cost ratio. By both these measures, implementa-
tions of randomised scheduled enforcement have performed best.

Table 7 compares further indicator variables for a mid-range
randomised scheduled enforcement program (the Tasmanian im-
plementation) with the Victorian speed camera program (similar
data were not available for RBT). The table shows the way in
which randomised scheduled enforcement is coverage-based,
while speed cameras are ticket-based.

The policy of wide coverage means randomised scheduled en-
forcement has 19 times as many sites per expected crash at
which police vehicles may be expected by motorists. Conversely,
speed cameras compensate for this by obtaining 21 times more
tickets/crash than randomised scheduled enforcement, and re-
quiring fewer man-hours. Concerning outcomes, Table 7 suggests
that randomised scheduled enforcement has a greater effect in
reducing crashes, and at a greater BCR. The focus in randomised
scheduled enforcement upon maximising and controlling the
spread of enforcement via a large number of sites appears to be
the means by which the method delivers these outcomes. In broad
terms, it appears that a randomised program with 20 times the
enforcement sites of a speed camera program can deliver the
same outcomes per input cost, without speed cameras.

A further benefit of randomised scheduled enforcement is that
implementation does not require the finding of lump sum capital
for major new technology before commencement, making the
method easier to initiate in new jurisdictions. Being markedly less
focused on tickets, randomised scheduled enforcement avoids a
punitive approach to behaviour management. Further, such en-
forcement avoids the moral hazard of governments being seen to
be motivated by revenue raising rather than crash reduction. This
said, a speed camera program delivers more revenue from fines
per unit input cost, and as crashes are reduced, the extreme
moral hazard (of revenue from fines without crash reduction) is
avoided.
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Table 7: Random Scheduled Enforcement and Speed
Cameras Compared

DISCUSSION

Complementarity of Methods

Given that the methods of randomised scheduled enforcement,
RBT and the speed camera are not alternatives but are comple-
mentary, there would appear to be benefits to be gained from
managing RBT and speed cameras by the randomised scheduled
method. This view is in line with one of the most recent interna-
tional reviews of the effectiveness of law enforcement at perma-
nently reducing traffic crashes. The review, which unfortunately
did not cite the existing Australian literature, concluded that
"allocating enforcement resources according to a chance mecha-
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nism" was the most theoretically effective approach (Bjornskau
and Elvik, 1992). The foregoing empirical results provide strong
support for this view in practice. The authors also speculated that
the approach would be "difficult to implement." In contrast, this is
a view with which Australian experience differs.

Successful Implementation of Randomised Scheduled
Enforcement

What then are some possible factors required for successful
implementation? In Table 8, the criteria used by the authoritative
U.S. Baldrige Quality Award (e.g. Easton, 1993) for management
system assessment are used to indicate the requirements that
experience has shown assist in successful implementation of the
randomised scheduled enforcement system.

Of the dimensions covered in the table, the key factors are
those of leadership, the product champion, the requirement for
appropriate statistical methods for management and evaluation,
and the frequent use of feedback loops in the improvement cycle.

The results of the use of these elements of the management
system to improve input performance by Queensland police indi-
cate that the percentage of scheduled visits actually carried out
rose from 70% in 1992, the first year of the program, to 85% in
1994.

Potential Impact of Randomised Scheduled
Enforcement

In the following section, using Australia as an example, an ap-
proximate assessment is made of the possible costs and benefits
of countrywide use of randomised scheduled enforcement to man-
age programs of general traffic enforcement, RBT, and speed cam-
era operation.

The current Queensland randomised scheduled enforcement
program uses 30,000 officer-hours per year, provided by a pool of
approximately 3,500 police. (This pool represents approximately
4.9 million officer-hours.) Randomised scheduled enforcement
then, currently uses 0.51% of total officer time in participating
Queensland regions. This input provides coverage of 23% of the
road toll of the five participating Queensland Police Service re-
gions (out of eight regions in all). To extend this coverage to 90%
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Table 8: Factors in Successful Program Establishment
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(i.e., by 3.9 fold) would need, say, five times the resources (as-
suming a factor for diminishing returns). This would represent
2.5% of officer time.

Nationwide, 2.5% of officer time represents 2.5% of 35,000 offi-
cers (Australian Government, 1992). At an annual salary of, for
example $50,000, this equals an aggregate cost of approximately
$44 million per year. Programs managed by each jurisdiction to
provide coverage on this scale would involve a total of some
400,000 randomised scheduled enforcement sites nationwide, on
450,000 kilometres of the 500,000 kilometres of the bitumen and
gravel elements of the Australian road system (Australian Gov-
ernment, 1992). Assuming the current average randomised
scheduled enforcement casualty crash reduction as a possible
outcome, a 37% reduction of the $3 billion per year cost of total
Australian major casualty crashes could be expected. This would
represent a saving of as much as $1.1 billion per year. The ex-
pected benefit/cost ratio would be 25:1.

What increase in effectiveness might be expected from the ran-
domised scheduling of speed camera programs and RBT? Unpub-
lished studies of randomised scheduled enforcement
dose-response curves suggest that a doubling of randomised
scheduled enforcement input leads to an approximate 66% fur-
ther crash reduction. Given that randomised scheduled enforce-
ment, RBT, and speed cameras display broadly similar outcomes
per input, crash reductions for the latter two programs could
therefore be expected to show a similar improvement, with crash
reductions at about 1.66 times their present rate.

CONCLUDING THOUGHTS: SUGGESTIONS FOR THE
FUTURE

It is well understood that the road crash problem is widespread
across most roads in a jurisdiction, not limited to just a few. Per-
haps the key outstanding issue in road safety management then
is that of achieving the most widespread implementation of
measures that reduce road crashes. Because of the lack of market
mechanisms, available road safety best practice all too often is
either not used at all, or covers only a small percentage of the
road network. This is particularly true for road safety engineering
measures. Further, effort is not concentrated on optimising the
performance of programs that are already known to be effective.
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At present, traffic policing has a unique responsibility. This
paper adds to the previous studies that indicate the high
cost-effectiveness of existing traffic policing best practice. In the
absence of mechanisms for the widespread implementation of en-
gineering best safety practice, enforcement alone at present —
due to the existing widespread distribution of police stations —
has the capacity to provide road safety best practice in the re-
quired widespread way. Given the foregoing, this paper has pro-
vided evidence that workable systems exist for guaranteed deliv-
ery, over time, of a visit by a police vehicle to each kilometre of the
road system.

There is then a further key issue for traffic enforcement, that
of maximising the effectiveness of the enforcement vehicle once it
is on site. Given that getting the vehicle to the specific site repre-
sents the key costs and effort, it would appear in general to be
counterproductive to conduct at that point of the road system
only speed checks, RBT, vehicle roadworthiness checks, or seat-
belt-wearing checks — practices embodied in the "offence-of-the-
month* approach of many traffic enforcement units.

Optimising enforcement would involve establishing the possi-
bility in the public's mind of the presence in each police vehicle of
RBT and vehicle-mounted speed camera equipment (the latter
possibly only randomly fitted due to cost issues), as well as port-
able scales (for truck overloads, etc.). In this way, the public
would rightly believe that deterrence of all unsafe practices could
occur from any vehicle, anywhere, at any time. (Dedicated breath
testing or speed camera, mobile radar and other specialist opera-
tions would coexist alongside this static car-based program. These
options, too, could use randomised scheduled management.)
Further, environmental offences such as these concerning emis-
sions, and a wide range of other non-traffic offences such as car-
riage of stolen goods, could be addressed.

All these operations could thus be fully harmonised as a set of
integrated, overlaying systems. Car-based multi-purpose units
would be the most widespread (covering at least 90% of all
routes), with specialised operations further targeted at strategi-
cally determined sites through use of the same deployment sys-
tem. In this way, fully integrated quality control-managed traf-
fic-based law enforcement could be carried out. This approach
could represent a useful further step toward the optimum man-
agement of law enforcement for the prevention of both traffic of-
fences and crimes involving the use of motor vehicles.



Using Police Enforcement to Prevent Road Crashes —195

Acknowledgments: Many people have been instrumental in sup-
porting and/or implementing randomised scheduled enforcement
in Australia. These include all participating police officers, and, in
particular: Tony Peters, past Chief Traffic Engineer, Tasmania;
Trevor Hoodless, past Head, Traffic Control, Tasmania Police; Bill
Horman, past Commissioner of Police, Tasmania; Peter Vulcan,
Director, Monash University Accident Research Centre; Harry
Camkin, General Manager, Road Safety Bureau, New South
Wales; Peter Johannsen, Commander, Operations Support, New
South Wales Police Northern Region; Greg Goebel, past Director,
Road Safety, Queensland Transport; Peter Pearson, past Head,
Traffic Support Group, Queensland Police Service; Roly Dargusch,
Assistant Commissioner, Queensland Police Service; Allan Honor,
Chief Superintendent, Queensland Police Service; Jeff Brunne
and Pat Turner, past Senior Road Safety Strategy Advisors,
Queensland Transport.

REFERENCES
Andreassen, D.C. (1992). Preliminary Costs for Accident Types. ARR 217.

Melbourne, AUS: Australian Road Research Board.
Armour, M. (1984). "A Review of the Literature on Police Traffic Law En-

forcement." Australian Road Research 14:17-24.
Australian Government (1992). Year Book Australia. Canberra, AUS:

author.

Bjornskau, T. and R. Elvik (1992). "Can Road Traffic Law Enforcement
Permanently Reduce the Number of Accidents?" Accident Analysis &
Prevention 24:507-520.

Bourne, M., and R. Cooke (1993). "Victoria's Speed Camera Program." In:
R.V. Clarke (ed.), Crime Prevention Studies, Vol. 1, Monsey, NY:
CriminalJustice Press, pp. 177-192.

Cameron, M.H., A. Cavallo and A. Gilbert (1992). Crash-Based Evaluation
of the Speed Camera Program in Victoria 1990-1991. MUARC Report
No. 42. Melbourne, AUS: Accident Research Centre, Monash Uni-
versity.

Cashmore, J. (1985). The Impact of Random Breath Testing in New South
Wales. Sydney, AUS: New South Wales Bureau of Crime Statistics
and Research.



196 — LM.W.Leggett

Clarke, R.V.(1980). "Situational Crime Prevention: Theory and Practice."
British Journal of Criminology 20:136-147.

(1992). Situational Crime Prevention: Successful Case Studies. Al-
bany, NY: Harrow and Heston.

Council, F.M., D.W. Reinfurt, B.J. Campbell, F.L. Roediger, C.L. Carroll,
A.K. Dutt and J.R. Dunham (1980). Accident Research Manual.
Washington, DC: U.S. Federal Highway Administration, Department
of Transportation.

Easton, G.S. (1993). "A Baldrige Examiner's View of U.S. Total Quality
Management." California Management Review 35:32-54.

Edwards, M.L. and R.Q. Brackett (1978). "The Management of Speed."
Traffic Safety October: 18-30.

Frith, W.J. (1987). "Modest Sample Before and After Studies of Changes
to the Road Environment." Proceedings of the Institute Engineers
329-343.
and J.B. Toomath (1982). "The New Zealand Open Road Speed
Limit." Accident Analysis & Prevention 14:209-218.

Goldstein, H. (1990). Problem-Oriented Policing. New York, NY:
McGraw-Hill.

Graham, P. (1992). Random, High-Visibility Enforcement in Rural Black-
spots. Unpublished. Wellington: New Zealand Department of Land
Transport.

Heckard, R.T., J.A. Pachuta and F.A. Haight (1976). Safety Aspects of the
National 55 mph Speed Limit. Report No. FHWA-RD-76-191. Wash-
ington, DC: Federal Highway Administration, Department of Trans-
portation.

Leggett, L.M.W. (1988). "The Effect on Accident Occurrence of
Long-Term, Low-Intensity Police Enforcement." Proceedings of the
14th Annual Road Research Board Conference, pp.92-104.
(1992). "Commentary on Report by AGB Australia on Static Deter-
rence Enforcement Program." Unpublished.

Ross, H.L. (1981). Deterring the Drinking Driver. Lexington, MA: Lexington
Books.

Sayles, L.R. (1993). The Working Leader. New York, NY: Free Press.
Shinar, D. and J.A. McKnight (1985). "The Effects of Enforcement and

Public Information on Compliance." In: L. Evans and R.C. Schwing
(eds.), Human Behaviour and Traffic Safety. New York, NY: Plenum.



Using Police Enforcement to Prevent Road Crashes — 197

Sullivan, G., A. Cavallo, G. Rumbold and A.E. Drummond (1993). An
Overview of Speed Camera Operations in Victoria 1990-1991.
MUARC Report No. 41. Melbourne, AUS: Accident Research Centre,
Monash University.


