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EXECUTIVE SUMMARY 

Tasks and objectives 

The principal tasks of the project were to: 

• Conduct an analysis of current Australian and international activity, research and 
literature in relation to best practice in speed enforcement strategies and technology; 

• Develop recommendations on the implementation of best practice in speed 
enforcement specifically for the WA setting; and 

• Develop a detailed implementation plan in order to move from the current situation to 
what has been recommended. 

The main objective is for the results and recommendations from the research to be utilised to 
enhance enforcement strategies in WA.  Specifically, to assist the WA Police in developing 
formal business cases for: 

• The deployment of enforcement technology (what, where and how); 

• The purchasing of enforcement technology (number, mix and type); and 

• Funding options and service delivery models for the purchase and support of the 
future enforcement technologies and activities. 

Current Australian and international activity and research 

The substantial body of research about speed camera systems in the Australian states, New 
Zealand and Great Britain was summarised in terms of the operational method used, 
deterrence mechanism, and effects on speeds and road trauma. The diversity of speed camera 
operations in these jurisdictions is shown below. 

 Overt operations Covert operations 
Fixed installations, usually 
signed 
(fixed cameras) 

New South Wales 
Great Britain 

 

Known fixed sites 
- “accident black spots” 
(mobile cameras) 

New South Wales 
Western Australia 
South Australia 

Great Britain 

 

Fixed sites, randomly 
allocated cameras 
(mobile cameras) 

Queensland  

Signed speed camera zones 
(mobile cameras sometimes) 

New Zealand New Zealand hidden 
camera trial (1998-2000) 

Unsigned sites or zones 
(mobile cameras) 

 Victoria 
(also some unsigned fixed 

cameras since 2000) 
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The summary included research from Victoria about the crash reduction effects of moving 
mode (mobile) radar units, which are most suitable for use on rural undivided roads, and 
hand-held laser speed detectors, which are suitable for use in urban areas where there are 
difficulties with other modes of speed enforcement. Point-to-point speed camera systems 
measuring average speeds over a road section were also reviewed, but the evidence of their 
road trauma effects were found to be unclear at this stage. 

No crash-based evaluation of WA’s Multanova speed camera program could be found. 
Surveys of on-road speed behaviour at a representative sample of the WA road system had 
been implemented in the year 2000. These surveys did not indicate substantial improvements 
in speed behaviour since that time, including in rural WA although speed camera hours and 
vehicles monitored increased substantially during 2004, at least in some rural regions. 

Options for speed enforcement in WA 

The options for speed enforcement in the WA road environment were defined, recognising its 
relatively unique characteristics of vast size and light traffic density, except in Perth. The 
options covered: 

• Covertly-operated car-mounted mobile speed cameras on urban arterial roads, based 
on experience in Victoria 

• Overtly-operated mobile speed cameras randomly scheduled in time and space to sites 
covering a high proportion of crash locations within 2 km, based on experience in 
Queensland 

• Covert operation of mobile speed cameras within the publicly announced routes 
(following current WA practice), based on experience in New Zealand from their trial 
of hiding their usually overtly-operated speed cameras within the designated camera 
zones 

• Covert and overt mobile radar units on rural undivided highways and rural local roads, 
based on experience in Victoria with unmarked car and mixed marked/unmarked car 
operations 

• Overtly-operated laser speed detectors on urban local roads, based on experience in 
Melbourne with low- to medium-intensity enforcement over multiple “black spot” 
sites 

• Overt fixed speed cameras on Perth freeways, based on experience in the UK and New 
South Wales 

• Point-to-point speed camera systems on highly-trafficked rural highways, however the 
evidence of their effects from the UK was too limited to allow further consideration. 

Recommended speed enforcement package 

The evidence of the effects on road trauma in other jurisdictions due to the speed camera 
systems and manual speed enforcement methods has been used to undertake an economic 
analysis of each of the speed enforcement options in those parts of the WA road system where 
they were considered suitable. In the case of some key speed enforcement operations, it has 
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been possible to calibrate the road trauma reductions against the operational levels. The 
relationships were each of the diminishing-returns form found by Elvik (2001): 

 
General relationship between traffic enforcement and crashes identified by Elvik (2001) 

Such relationships were calibrated for the speed camera programs in Victoria and Queensland, 
and the mobile radar operations in Victoria, and then used to recommend levels of operation if 
similar speed enforcement methods were used in WA. 

The recommended package of speed enforcement programs, together with the recommended 
level of program input (usually operational hours per month), is shown in the tables below. 
The second table shows the crash savings per month, by severity of crash, which derive from 
the percentage crash reductions if the program is implemented in that part of the WA road 
system. The social cost savings have been calculated from the crash savings using the Federal 
government’s road trauma cost figures (BTE 2000), indexed to 2005 prices. 

The recommended speed enforcement package, when fully implemented, is estimated to 
produce 26% reduction in fatal crashes, 12% reduction in crashes resulting in hospital 
admission, and 9% reduction in medically-treated injury crashes. These effects correspond to 
a reduction of 36 fatal, 210 hospital admission and 357 medically-treated injury crashes per 
annum over the whole of WA.  

The package is estimated to provide a saving of at least $186 million in social costs per 
annum. The total cost to produce these savings is estimated to be $18.6 million per annum. 
Thus the benefit-cost ratio of the package is estimated to be at least 10. The expected fine 
revenue from speeding motorists detected by the recommended speed enforcement operations, 
at least in the short term, is estimated to be $204 million per annum. Thus the estimated cost 
to operate the recommended package would initially be less than 10% of the fine income. In 
the longer term, the operational cost is not expected to exceed 20% of the expected 
diminishing fine income as speeding behaviour improves and detected offenders reduce in 
response to the escalated speed enforcement activity. 
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Program Crash Reduction  

Speed Enforcement Program 

Speed 
Enforce-

ment 
Hours per 

month 

Speeding 
Tickets 
Issued 

per 
month 

Program 
BCR 

Medical 
treatment 
crashes 

Hospital 
admission 
crashes 

Fatal 
crashes 

URBAN ROADS (Perth) 

Covert mobile speed cameras 
on urban highways 

9000 90000 6.1 11.5% 11.5% 65.3% 

Laser speed detectors at black 
spot sites on urban local roads 

1025 3413 29.78 3.76% 4.46% 4.46% 

Overt fixed speed cameras on 
Perth freeways 

Continuous 
at 24 sites 

35613 7.33 7.76% 15.52% 15.52% 

Total for urban roads   8.01 6.0% 6.2% 24.9% 

RURAL ROADS (Rest of WA) 

Overt mobile speed cameras 
randomly scheduled on rural 
highways 

3000 30000 36.8 28.5% 28.5% 28.5% 

Mobile radar units on rural local 
roads 

15000 11250 6.3 24.1% 24.1% 24.1% 

Total for rural roads   11.81 26.2% 26.4% 26.8% 

Total package for WA roads   9.98 9.0% 12.3% 26.0% 
 

Crash savings per month  

Speed Enforcement Program 
Medical 

treatment 
crashes 

Hospital 
admission 
crashes 

Fatal 
crashes 

Social 
Cost 

Saving 
per month 

($’000) 

Program 
Cost per 
month 
($’000) 

Fine 
Revenue 

per 
month 
($’000) 

URBAN ROADS (Perth) 

Covert mobile speed cameras 
on urban highways 10.7 3.0 1.11 3,974.64 634.1 9,000 

Laser speed detectors at black 
spot sites on urban local roads 5.2 2.4 0.11 1,551.51 51.9 341.3 

Overt fixed speed cameras on 
Perth freeways 1.2 0.7 0.04 441.27 59.4 3,561.3 

Total for urban roads 17.0 6.1 1.3 5,967.42 745.4 12,903 

RURAL ROADS (Rest of WA) 

Overt mobile speed cameras 
randomly scheduled on rural 
highways 6.5 6.4 1.13 5,673.94 154.5 3,000 

Mobile radar units on rural 
local roads 6.2 4.9 0.62 3,864.00 653.5 1,125 

Total for rural roads 12.7 11.4 1.7 9,537.93 808.0 4,125 

Total package for WA roads 29.8 17.5 3.0 15,505.4 1553.3 17,027.6 
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Implementation of the speed enforcement package 

The best economic return would be achieved if the programs in the package are chosen in 
order of their individual benefit-cost ratios. However, this implementation strategy needs to 
be tempered in the WA context by the desire of the WA Government to have the maximum 
impact on serious road trauma in the short term. On this basis, the recommended order of 
implementation of the programs included in the speed enforcement package is: 

1. Overt mobile speed cameras randomly scheduled on rural highways 

2. Covert mobile speed cameras on urban highways (mainly Perth arterial roads) 

3. Mobile radar units on rural local roads 

4. Laser speed detectors at black spot sites on urban local roads (mainly Perth local 
streets) 

5. Overt fixed speed cameras on Perth freeways. 

To achieve this package, 43 additional vehicle-mounted speed cameras will be required, 
assuming that the existing 14 operational Multanova cameras can be used in this way. An 
additional 881 mobile radar units will be required, but the existing number of laser speed 
detectors is more than twice the number required for operations in Perth’s local streets. In 
addition, 24 fixed camera installations will be required. 

Operation of this enforcement technology, and processing of the estimated 2.043 million 
speeding tickets per year from the recommended package, will require a substantial increase 
in police personnel as well as about $4 million capital investment in the back-office 
infrastructure to triple its offence processing capacity. All costs except the capital cost of the 
expanded back-office have been included specifically in the economic analyses outlined 
above, but there may be issues associated with manufacturer’s abilities to supply the 
enforcement equipment and, perhaps more critically, with the WA Police Service’s ability to 
recruit and train an adequate number of personnel to expand the speed enforcement program 
at an adequate rate. 

There is a danger, during a period when a jurisdiction is escalating its speed enforcement 
activity to levels much higher than previously, that inadequate attention will be given to risk 
management. Speed enforcement systems, especially camera-based, can create dilemmas for 
population at large which can cause social controversies of various types. However, the 
dilemmas and controversies which have arisen in other jurisdictions have been documented 
comprehensively. It is recommended that careful attention be given to this experience and that 
risk management be an essential ingredient of the implementation program. 

The capital costs and on-going funding of the operations of the speed enforcement package 
are likely to be substantial issues for the WA Government. During the period of rapid 
expansion in speed cameras in the UK since 2000, a Cost Recovery mechanism has been in 
effect whereby the agencies operating the camera systems have been able to recover their 
costs from the central government fund receiving the fine revenue. The use of fine revenue in 
this way has not attracted public controversy. 

                                                 
1 Additional to the 176 mobile radar units existing in 2004, some of which have recently been purchased. 
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It is recommended that the Western Australian Government give consideration to funding the 
operational costs of the speed enforcement package recommended here in a similar way. A 
transparent system whereby it is recognised that the costs of providing an effective system to 
reduce road trauma and social costs are met from the fines paid by speeding motorists should 
have broad public acceptance. From the Government’s point of view, the impact on the fine 
revenue should be no more than 20%. The surplus revenue may also be the basis of 
Government investment in other effective road safety programs addressing problems other 
than speeding. 
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1 INTRODUCTION 

Previous research has established a clear link between changes in travel speed and crash 
involvement risk, especially for crashes resulting in death or serious injury (Kloeden et al., 
1997 and Nilsson, 1984).  Therefore, speed enforcement that is able to reduce speeds 
generally, and excessive speeds in particular, should operate to reduce the incidence and 
severity of casualty crashes.   

Travelling at unsafe speeds remains a common contributor to road trauma both in Australia 
and internationally. Speed has been estimated to be a factor in approximately one-third of 
all fatal crashes and around one-quarter of hospitalisations in Western Australia. In NSW 
between 1999 and 2003, the total cost to the community of speed related crashes was in 
excess of $6.2 billion (ARRB, 2005) with a total of 1,171 people killed and 23,999 
seriously injured as a result of speed related crashes.  Similarly, in the US, speeding is 
estimated to be a contributing factor to approximately one-third of all fatal crashes 
(NHTSA, 2003).  Clearly there remains scope to reduce the incidence of speed related 
crashes and the associated financial and social costs.          

Currently speed enforcement programs operate in a variety of forms internationally with 
associated variation in the nature and extent of the impact upon speeds and crashes.  To 
optimise the effectiveness of speed enforcement operations in a given jurisdiction it is 
useful to review the variety of enforcement programs that operate internationally and 
determine the mode(s) of operation that collectively are likely to generate the greatest 
reductions in casualty crash frequency and severity.  Therefore, it is necessary to examine 
existing practices in key Australian states and overseas jurisdictions to inform the 
development of recommendations that will optimise the safety impact of speed 
enforcement in WA. 

1.1 PROJECT TASKS AND OBJECTIVES 

The principal tasks of the project are to: 

• Conduct an analysis of current Australian and international activity, research and 
literature in relation to best practice in speed enforcement strategies and 
technology; 

• Develop recommendations on the implementation of best practice in speed 
enforcement specifically for the WA setting; and 

• Develop a detailed implementation plan in order to move from the current situation 
to what has been recommended. 

The main objective is for the results and recommendations from the research to be utilised 
to enhance enforcement strategies in WA.  Specifically, to assist the WA Police in 
developing formal business cases for: 

• The deployment of enforcement technology (what, where and how); 

• The purchasing of enforcement technology (number, mix and type); and 

• Funding options and service delivery models for the purchase and support of the 
future enforcement technologies and activities. 
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This research also aims to achieve the following objectives: 

• To identify the most appropriate type, mix and level of speed enforcement practices 
for the WA setting; 

• Identify the optimum number, type, and combination of speed enforcement 
technology for the WA setting eg speed cameras, laser/radar or other such 
equipment; 

• To obtain a sufficient level of information to enable a fully costed business case to 
be developed regarding the purchase and/or implementation and ongoing support of 
future speed enforcement strategies and technology in WA.  (The development of 
the business case is the next stage of the process and is not part of this project);  

• To research current Australian and international best practice in speed enforcement 
technology and ensure that it is being applied to the road network in WA; 

• To identify the most appropriate speed enforcement strategies in WA to contribute 
to the target of a 5% reduction in urban travel speeds as part of the current road 
safety strategy and a 10% reduction beyond this period; and 

• To identify the road safety benefits and level/type of enforcement needed to ensure 
that 85th percentile speeds on all roads are no higher than the posted speed limit (ie 
ensuring that the travelling speed of 85% of the population is at or below the posted 
speed limit).       

1.2 BACKGROUND TO CURRENT SPEED ENFORCEMENT ACTIVITIES 

There are a number of variables that likely influence the outcome of the enforcement 
operations.  In particular, an enforcement program may operate overtly or covertly, use 
fixed or mobile technology and may be directed at treating black-spot locations or 
addressing problem behaviour across the entire road network.  In examining existing 
enforcement operations in later material each of the relevant program characteristics will 
be identified where possible, and the estimated influence on road safety outcomes 
discussed.  Therefore a brief explanation of the principles surrounding these modes of 
operations follows.  In addition, the key mechanisms through which enforcement 
operations are thought to operate are identified.         

• Overt vs covert: enforcement programs are generally classified as either overt or covert 
in nature.  It is the intention of overt operations to be highly visible to road users and in 
doing so increase the perceived risk of detection, thus altering the behaviour of road 
users immediately in time and space.  Conversely, covert operations are not intended to 
be seen by road users and road users should be unaware of the location and timing of 
such enforcement operations.  Effective covert operations will create a perception that 
detection may occur at any location and at any time. 

• In general, speed enforcement technology can be either fixed or mobile.  Fixed devices, 
such as the safety cameras located in the Burnley and Domain tunnels in Victoria, are 
located permanently at one site.  In contrast, technologies such as slant radar speed 
cameras, are portable and tend to operate at one site for only a short period of time.  
This technology, along with others that can be moved from site to site, is referred to as 
mobile technology. 
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• In some circumstances, the location of safety cameras, whether fixed or mobile, may be 

chosen to affect a known problem of high crash risk or the risk of particularly severe 
crashes in a defined area.  Such treatments are referred to as black spot treatments.  
Where the increased risk relates to a particular route or area the treatment can be spread 
across this black route or area.  In general, black spot or black route programs are 
intended to have the greatest effect at the black spot site or along the black route and 
are rarely aimed at treating speed across the road network.     

 
The choice between overt or covert, mobile or fixed and black spot or network wide 
operations may be dependent on a number of factors and this is reflected in the variety of 
enforcement programs operating in different jurisdictions.  Some common factors that 
likely influence the nature and extent of speed enforcement operations are the level of 
resources available (e.g. equipment, staff, back office processing facilities), the road type 
to be enforced, the prevalence of speeding behaviour prior to enforcement and public 
attitudes towards the use of automated or semi-automated enforcement technologies.  
These issues will be discussed in more detail in the formulation of the optimum mix of 
speed enforcement operations presented in a later document.  Nevertheless these factors, 
insofar as they impact upon the mode of enforcement, will also determine the mechanisms 
through which the enforcement achieves its effect.   
 
The two primary mechanisms through which speed enforcement may effect positive 
behaviour change are general deterrence and specific deterrence.  The key reasoning 
behind these processes relies on utility theory as described by Ross (1981).  In general, this 
assumes that road users will decide whether on not to commit a traffic offence based on a 
rational analysis of the benefits and risks associated with committing the offence.  It is 
noted, that it is the perceived risks and benefits of committing the offence that determines 
the utility of the action.  Therefore, where the perceived benefit of committing an offence 
outweighs the perceived risks of detection and punishment, an individual will elect to 
commit the offence.  Similarly, where the perceived risks of committing an offence are 
greater than the perceived benefits, a rational individual will elect not to commit the 
offence.       
 
Although both the general and specific deterrence mechanisms are based on an assumption 
of rational behaviour, there are considerable differences in the operation of the two 
mechanisms.   
 
• General deterrence is a process of influencing a potential traffic law offender, through 

his fear of detection and the consequences, to avoid offending (Cameron & Sanderson, 
1982).  Therefore, operations employing general deterrence mechanisms necessarily 
target all road users irrespective of whether they have previously offended.  It follows 
that general deterrence programs have the potential to influence the behaviour of all 
road users.   

There are thought to be three key elements that influence the effectiveness of a general 
deterrence program; the perceived risk of detection, the severity of punishment and the 
immediacy of punishment.  The higher the perceived risk of detection the less likely a road 
user is to commit an offence.  The actual risk of detection is less relevant given that it is 
most often unknown by the driver.  The severity of punishment is also relevant although it 
is it is not the primary mechanism of general deterrence.  However, past research has 
concluded that where the perceived risk of detection associated with an activity is low, 
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severe punishment of the offence will have little impact (Ross, 1990).  Similarly, two 
studies examining the effect of increases in penalties for speeding found no associated 
changes in driver behaviour (Arberg et al, 1989, and Andersson, 1989).  It has therefore 
been suggested that it is the existence of a penalty rather than the size of the penalty that 
provides the general deterrence (Bjørnskau & Elvik, 1990).  Finally, the swiftness of 
punishment impacts on the effectiveness of enforcement operations relying on the general 
deterrence mechanism.  Unfortunately, there is little conclusive research evidence detailing 
the optimal timing of punishment (Zaal, 1994).   

• Specific deterrence is a process of encouraging an apprehended offender, through his 
actual experience of detection and the consequences, to avoid re-offending (Cameron 
& Sanderson, 1982).  Therefore, the potential impact of a specific deterrence program 
is more limited than that of a program relying on the general deterrence mechanism.  
Enforcement programs relying solely on the mechanism of specific deterrence have the 
potential to influence only those offenders who have previously been detected and 
punished for committing offences.  It follows that the magnitude of the penalty, 
especially that applying if subsequent offences are committed, is of particular 
importance.  The choice of penalty, whether it be a warning letter, a fine, demerit 
points on a licence or some combination of these, is likely to affect the recurrence of 
offending behaviour.   
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2 MOBILE SPEED ENFORCEMENT 

2.1 COVERT OPERATIONS 

2.1.1 Victorian Mobile Speed Camera Program 

Since the inception of the mobile speed camera program in Victoria in 1989, the use of 
mobile speed cameras has become a pivotal component of speed enforcement operations in 
Victoria.  Early evaluations of the effectiveness of the mobile speed camera program 
showed significant reductions in casualty crash frequency and severity (Cameron et al., 
1992).  In particular, from December 1989 to March 1990, there was a statistically 
significant 15% reduction in low alcohol hour2 casualty crashes on arterial roads.  This 
coincided with low levels of both speed camera enforcement and speed related publicity.  
During the period April 1990 to June 1990, when the publicity campaign was launched but 
prior to extensive enforcement operations, low alcohol hour crashes were reduced by 34% 
on Melbourne arterial roads and 21% in country towns.  Reductions in the severity of 
injuries sustained in these crashes were also found in Melbourne during this period. 

Following the high levels of both publicity and enforcement experienced from July 1990, 
low alcohol hour casualty crashes were reduced on arterial roads in Melbourne, country 
towns and on rural highways by 32%, 23% and 14% respectively.  The injury severity of 
these crashes was also found to have decreased, principally in Melbourne.  The effect of 
the speed camera enforcement program on high alcohol hour crashes is less clear. 

Since these early evaluations the mobile speed camera program has continued to grow and 
in recent times some operational changes have been made.  In particular, between 2000 and 
2002, the number of operating hours increased from 4200 to 6000.  Other changes to the 
program involved the introduction of flashless cameras during daytime hours and reducing 
the speeding offence detection threshold in three stages.  These changes were 
complemented by a program of speed-related advertising carried out by the Transport 
Accident commission (TAC).  It is the effect of the increase in mobile speed camera 
operating hours that is of particular relevance here.  A recent study of the changes to the 
mobile speed camera program considered casualty crash and severity effects over the 
period 1998 to 2003 on a monthly basis (Bobevski et al., 2004).  The analysis was 
appropriately structured to consider the effects across Police regions and time and the 
effects of individual changes to the mobile speed camera program.  The results of the 
analysis are presented as elasticities and the appropriate interpretations are provided below.   

In general, the analysis revealed that on average a 1% increase in mobile speed camera 
hours is significantly associated with a 0.09% decrease in casualty crash frequency.  When 
applied to the total increase in mobile speed camera hours from 4200 to 6000 hours over 
the period 2000 to 2002, this equates to an estimated 3.25% reduction in casualty crash 
frequency.  Similar estimates of program effects were estimated for the odds of a fatal 
outcome in these crashes.  In that case the results indicate that every 1% increase in camera 
hours was significantly associated with a 2.03% reduction in the risk of a fatal outcome in 
a casualty crash.  When applied to the total increase in hours this equates to an estimated 
51.44% reduction in the risk of fatal outcome in a casualty crash.      

                                                 
2 Low-alcohol hours are times of the week when alcohol related crashes are less likely to occur, whereas 
high-alcohol hours of the week are those periods when alcohol related crashes are more likely to occur.    
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Area of operation 

Given these estimates of program effectiveness it is useful to consider the area in which the 
mobile speed camera program operated to achieve these effects.  Previous evaluations of 
the mobile speed camera program in Victoria have demonstrated that the impact of camera 
operations extends beyond camera operating sites (reference).  Therefore, in defining the 
length of road which may be influenced by mobile camera operations it is necessary to 
consider all road types on which these cameras may operate effectively.  Previous research 
has indicated that mobile, speed cameras are most effective in urban areas (Cameron et al., 
2003).  Therefore, streets and roads with speed limits up to 80 km/h in Melbourne and rural 
Victoria may be considered the most suitable targets as well as rural highways with speed 
zones of 60 and 70 km/h located in towns.  The ability to identify the length and traffic 
volumes of such roads would provide reliable information about potential areas that would 
likely benefit from mobile speed camera operations.     

Recent, accurate information describing the Victorian road network is not readily 
available.  However, by using more dated information relating to road lengths and traffic 
volumes and appropriately scaling the data to reflect traffic and infrastructure growth, it is 
possible to estimate the area and kilometres travelled potentially affected by mobile speed 
camera operations.  In 1996, the National Road Transport Commission published a Mass 
Limits Review (NRTC, 1996) that included information regarding the Victorian road 
network.  Roads are divided by location (urban/rural) and type (national highways, arterials 
(high volume) and arterials (low volume)).  This data, after appropriate scaling, will be 
used to establish estimates of mobile speed camera program per unit area per hour of 
enforcement as part of the development of the speed enforcement strategy.   

In addition to the general (network wide) effects of the mobile speed camera program there 
is some evidence that the program also has a localised effect at mobile speed camera sites 
(Rogerson et al., 1994 and Newstead et al., 1995).  In particular for the period from July 
1990 to December 1991 during the two weeks following the receipt of Traffic 
Infringement Notices (TINs) by offending motorists, a statistically significant 10% 
reduction in high alcohol hour casualty crashes was experienced on arterial roads within 
one kilometre of the camera site.  However, there was no reliable evidence of casualty 
crash reductions within one kilometre of the camera site during the week immediately 
following a speed camera enforcement session.  In addition, no localised reductions in low 
alcohol hour casualty crashes or the severity of crashes were found during this period.  
Analysis of the mobile speed camera program during the period from July 1990 to 
December 1993 evaluated the localised effects of speed camera enforcement in rural towns 
and metropolitan Melbourne separately (Newstead et al., 1995).   In metropolitan 
Melbourne but not in rural towns, the speed camera program was estimated to results in 
statistically significant casualty crashes reductions following enforcement operations or the 
receipt of TINs.  The influence of TINs was evident during the three weeks following their 
receipt and was greatest on all roads during high alcohol hours.  An 8.92% reduction in 
casualty crashes was experienced in high alcohol hours, on all roads, during the week 
following the receipt of TINs.  These potential, additional localised effects would need to 
be accounted for in any estimation of the effectiveness of mobile speed camera per unit 
area per hour of enforcement.   
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2.1.2 The Netherlands 

As part of a new regional enforcement program in the Netherlands first introduced in 
January 1998, speed enforcement using inconspicuous mobile speed cameras on rural 
roads in the Dutch province of Friesland was conducted.  The enforced road sections 
contained signage warning drivers of the potential for speed enforcement activity.  
However, the enforcement operations may be classified as semi-covert as the enforcement 
itself was conducted from inconspicuous cars on the roadside.  A comprehensive review of 
the speed and crash effects of the enforcement has been published (Goldenbeld and van 
Schagen, 2005).  The program involved the enforcement of approximately 116km of 
80km/h and 100km/h single carriageway rural roads with a history of high numbers of 
casualty crashes.  On average each road length was enforced for between one and two 
hours each week.  The enforcement program was supported by extensive publicity and 
information campaigns.   

The evaluation of the enforcement program considered crash and speed effects over the 
five-year period following commencement of the program (1998-2002).  Enforcement 
levels varied over this period ranging from 5,486 hours in 1998 to 14,439 hours in 2001.  
Further, from 2000 onwards, a number of modes of enforcement were adopted.  These 
included the mobile speed camera described above, hand-held laser devices, radar devices 
located on hidden tripods outside police cars and other surveillance mechanisms.  
However, the majority of enforcement continued to be undertaken by inconspicuous 
mobile speed cameras.   No information on enforcement hours was available for 2003.   

The impact of the enforcement program on all casualty crashes and serious casualties was 
estimated separately by the authors.  A 21% reduction in both all casualty crashes and 
serious casualties was estimated over the five year period.  A number of cautionary notes 
are issued by the authors for those interpreting the results.  In particular, the effect may be 
over-estimated due to regression to the mean effects and the influence of road engineering 
measures was not considered.  Nevertheless the results of the study are consistent with 
those of other studies examining similar enforcement efforts on rural roads.  Therefore, 
these results must be considered the best estimates of crash reductions due to the new 
speed enforcement program.   

2.2 OVERT OPERATIONS 

2.2.1 Queensland Speed Camera Program 

The use of speed cameras in Queensland can generally be described as overt in nature as 
cameras operate from marked vehicles and signs advising motorists of the presence of 
camera operations are posted within 10 meters of them.  The speed camera program first 
commenced in May, 1997 at which time cameras were deployed to 500 sites located only 
on state controlled roads where a speed limit review had been completed.  Speed camera 
zones were chosen on the basis of crash history and were approved by Traffic Advisory 
Committees.  The operation of cameras at particular sites was determined using a 
randomised scheduling procedure with some scope for variation.  By December 2003, the 
number of speed camera sites in use had grown to over 2,900.  An alternative measure of 
the intensity of the speed camera program is the number of speed camera operating hours 
achieved per month.  In line with the increase in speed camera sites, there has been a 
substantial increase in the number of mobile speed camera hours per month, particularly 
during 2003..  Over this period mobile speed camera hours have shown a general 
increasing trend, however growth in hours has not been smooth with peaks and troughs in 
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operating hours evident over the period which display no distinct pattern.  On average over 
the period 1998 to 2002, mobile speed cameras operated 2,017 hours per month, but this 
increased to 5,993 hours per month during 2003.   

The effectiveness of the camera program has been evaluated in terms of crash reductions 
by crash severity (Newstead and Cameron, 2003 and Newstead, 2004).  Estimates of crash 
reductions by crash severity were calculated for each year after program implementation 
using a quasi-experimental treatment and control design and divided into three separate 
annuli, 0km to <2 km, 2km to <4km and 4km to <6km from approved camera sites.  The 
results show that the crash reductions experienced are greatest nearest the camera sites 
particularly at higher severity levels (fatal or medically treated crashes).  Further, crash 
reductions attributable to the speed camera program appear to have increased over time.  
This is expected as the number of speed camera sites defined in the treatment operational 
speed camera sites has also steadily increased over that period.     

Specific results from the study estimate reductions in the order of 35% for combined fatal, 
hospital and other medically treated crashes within 2km of the speed camera site.  Whilst 
this is an average effect the impact of the speed camera program was estimated to increase 
over the five years of the evaluation.  The estimated impact of the speed camera program 
on other injury and non-injury crashes within 2km of the speed camera sites in the later 
years of the program was around 20% or less.  These results were considered unlikely to be 
affected by other road safety initiatives in operation during the evaluation period in 
particular the Random Road Watch program described below.  It was expected that the 
Random Road Watch program would have the same influence on crashes within both the 
treatment and control areas used in the speed camera evaluation.      

Other interesting results from the study refer to the relationship between crash effects and 
the intensity, coverage and scheduling of the enforcement identified through analysis of the 
crash effects by police region.  In particular, increased coverage of the crash population, 
increased density of enforced areas per crash and strict adherence with the randomization 
process were all associated with increased crash reductions.     

2.2.2 Queensland Random Road Watch Program  

Prior to the introduction of the speed camera program in Queensland, the Random Road 
Watch program (RRW) of traffic policing was in operation.  The program was first 
introduced in the rural areas of the Southern Police Region December 1991.  Since that 
time the program has been extended to operate throughout the State.  The program aims to 
allocate enforcement resources in a random way so as to maximise road safety benefits.  
The approach is implemented by using the existing Police structure of regions and districts 
to select a number of road segments (approximately 40) that will be the subject of 
enforcement.  These road segments are chosen to ensure that roads covering over 50 
percent of all road crashes are included in the program.  The central aims of this approach 
are to decrease the ability of road users to predict the location and timing of enforcement 
activities and to enable the police to cover larger parts of road network than would be the 
case with conventional policing.     

The RRW program has been evaluated in terms of the effect of its implementation on crash 
frequency over the period of December 1991 to July 1996 (Newstead and Cameron, 1999).  
The analysis indicated that for all non-metropolitan areas of Queensland the RRW program 
resulted in statistically significant crash reductions at all severity levels.  The crash 
reductions increased as the severity level of the crash increased.  Examining crash 
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reductions for rural and urban areas separately produced some interesting results.  In rural 
areas, there was a statistically significant 34.3% reduction in fatal crashes but reductions in 
other crash categories were not statistically significant.    On the other hand, urban areas 
experienced crash reductions for all categories except fatal crashes.  However, the failure 
to identify statistically significant reductions in fatal crashes may be due to insufficient 
data. 

In addition to the variations between metropolitan and rural areas, the outputs and crash 
effects of the program differed across Police regions. The relationship between the outputs 
of the program, such as the number of hours of enforcement, and the crash effects of the 
program in each region was investigated with the aim of determining the mechanisms that 
drive the program.  Significant variations in the offences detected per crash treated and 
enforcement hours per crash treated were identified across regions.  Treated crashes are 
defined as crashes in the year prior to the introduction of RRW on routes and in time bands 
enforced by RRW.  It was found that the crash coverage of the program (i.e. the percentage 
of previous crashes in the region covered by the program) was positively related to both 
the total number of crashes saved and the percentage of crashes saved in the region.  The 
analysis also indicated that total crashes saved and the percentage crash savings are 
positively related to offences detected and hours enforced, however, these associations 
were not statistically significant.      

The effects of the program over time have also been analysed.  The results show that the 
effect of the RRW program on all crash types except those involving fatalities has 
increased over time.  The effect of the program on fatalities appears to be fairly consistent 
across the three years immediately following the implementation of the scheme.       

Due to data insufficiency it proved difficult to produce conclusive results on the effect of 
the RRW program in the Metropolitan South Police region that forms part of metropolitan 
Brisbane.  However, in general terms the overall effects in this region appear to be 
consistent with those experienced in the rest of Queensland.  That is, reductions in overall 
crashes were experienced along with reductions within each year of the programs operation 
and within each of the crash severity crashes.   

In conjunction with the results of the Queensland speed camera program described in 
section 2.2.1, these results suggest that optimum program effect can be achieved through 
the randomisation of enforcement scheduling and coverage of a large proportion of the 
crash population.  Finally, it is noted that similar programs have been conducted in other 
jurisdictions and although the outcomes of these are not conclusive they indicate that 
reductions in crash frequency can be achieved by implementing randomly scheduled police 
enforcement.   

2.2.3 New Zealand 

The introduction of mobile speed cameras in New Zealand commenced in late 1993.  The 
operation of the cameras was restricted to roads classified as ‘speed camera areas’ based on 
a record of speed related crashes.  Entrances to these roads were clearly sign posted to 
ensure that motorists were aware of the potential presence of the speed cameras.  Further, 
the majority of speed cameras were mounted on police cars and operators were prohibited 
from hiding the cameras.  In urban areas, limited use was made of fixed position speed 
cameras mounted on poles, however, these were subject to the same signage requirements 
as the mobile camera operations.  In total, 13 fixed and 31 mobile cameras have been 
operating in New Zealand since 1993.  Prior to July 2000, the enforcement threshold was 
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set at the 85th percentile speed for each site as determined by speed surveys of that site.  
Financial penalties (but no demerit points) were imposed where vehicles were detected 
travelling at or above the enforcement threshold.  However, since 1 July 2000 a flat 10 
km/h enforcement threshold has been in operation.     

An evaluation of the effect of the speed camera program described above, found that fatal 
and serious crashes on roads with speed limits of 70 km/h or less were reduced by an 
estimated 13% during low alcohol times of day (Mara et al., 1996).  In speed camera areas, 
the reduction in fatal and serious low alcohol hour crashes was 23.3%.  Less substantial 
reductions in all injury crashes were experienced in speed camera areas on roads with 
speed limits of 100 km/h.  No effect on crashes was identified on these roads when non-
speed camera areas were included in the analysis.   

Christchurch 

A further evaluation of the speed camera program described above was conducted for the 
city of Christchurch only (Gunarta, S and Kerr, G).  As the study was undertaken many 
years after the introduction of the speed camera program, the study considers the difference 
in speeds at speed camera sites and speeds measured at sites without a speed camera in 
operation.  It was not possible to examine the crash impacts of the program directly.  The 
comparison of speeds was conducted on minor 50km/h arterial or collector roads with 2-
way traffic and 2 traffic lanes.   

On average across the speed camera sites, mean speeds were 1.7km/h lower than at non-
speed camera sites.  The speed differences measured were greater in conditions involving 
wet roads (3.2km/h) or poor visibility (2.37km/h).  In conditions of both wet roads and 
poor visibility the estimated mean speed reduction was 3.82km/h.  Whilst the authors were 
not able to directly estimate the crash reductions attributable to the speed camera program 
in Christchurch they approximate the anticipated reductions using the relationship between 
injury accidents and speeds established by Andersson and Nilsson (1997).  Using these 
relationships they estimate that in normal conditions the speed camera operations reduce 
casualty crashes by approximately 6% and fatal crashes by approximately 12% in the area 
surrounding the camera sites.  These estimates appear similar to those obtained in the study 
by Mara et al described above for roads with speed limits of 70km/h.  In conditions of poor 
visibility and wet roads, casualty crashes were estimated to be reduced by approximately 
15% and fatal crashes by 28%.        

2.3 MOBILE RADAR SPEED DETECTORS (MOVING MODE RADAR) 

Between 1995 and 1996 a total of 73 mobile radar units (moving mode radar) became 
operational in Victoria.    The mobile radar devices were used primarily in rural areas on 
two-way, undivided, 100 km/h speed limit roads and involved police intercepting vehicles 
travelling above the speed limit and issuing an on the spot fine.  During this enforcement 
program all rural Police Districts in Victoria and some Police Districts covering outer 
metropolitan areas were issued with the mobile radar units.  The devices were used on both 
marked and unmarked patrol vehicles.  In particular, during the 1995/96 period, 81% of the 
operational hours were completed by marked patrol cars.  This decreased slightly to 72% 
during the 1996/97 period.  In November 1996 the TAC launched a television 
advertisement specific to the enforcement program.  This advertisement was shown in both 
rural and metropolitan areas of Victoria.  During the same period other advertisements 
relating to speeding generally were also shown in both rural and metropolitan areas.    
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For the period from July 1995 to June 1996, 48 mobile radar units were in operation for a 
total of approximately 902 hours per week.  That is, a total of 47,136 hours of operation 
were achieved over the 12-month period.  This number increased to 904 hours per week 
during the July 1996 to June 1997 period when the number of devices in operation 
increased to 73.   

The enforcement program and associated publicity was evaluated in terms of its effect on 
casualty crashes on undivided roads in 100 km/h speed zones in Victoria (Diamantopoulou 
et al 1998).  The preliminary analysis found no change in the number of casualty crashes in 
outer metropolitan regions where the mobile radar devices were used.  Therefore, the 
following results relate to casualty crashes in rural Victoria only.   

The analysis determined that the enforcement program had a positive effect on casualty 
crashes in rural Victoria for a period of approximately four days following the 
enforcement.  The effect of the program diminished after this period.  In addition, the 
effect of the program varied with the level of public awareness of the two advertising 
campaigns.   

The most noticeable effect on casualty crashes occurred when there were high levels of 
awareness of the specific mobile radar publicity.  This corresponded to the period of 
November 1996 to June 1997.  During this period a 28% net reduction in casualty crashes 
was observed one to four days after the enforcement was present.  However, this reduction 
was only marginally statistically significant.  The net reduction found for casualty crashes 
occurring on the same day as the enforcement was not statistically significant.  Further, 
when there was low public awareness of the specific mobile radar advertising no evidence 
of casualty crash reductions was found.   

Similarly, during the period July 1996 to June 1997 there were weeks of high-level 
awareness of general speed-related publicity (including mobile radar publicity) and the 
strongest effect on casualty crashes was found during the four days after the enforcement 
was present.  However, the effect was not as strong as that experienced when the publicity 
was specific to mobile radar activity.  In fact, the 11% reduction in casualty crashes that 
occurred during this period was found not to be statistically significant.     

The results for the combined period from July 1995 to June 1997 also indicate that the 
strongest effect occurred when awareness of the general speed-related enforcement was 
high.  However, the 8% reduction in casualty crashes detected was found not to be 
statistically significant.  A comparison with high awareness levels of specific mobile radar 
publicity over the full two-year period cannot be made given that this type of publicity was 
only introduced in November 1996.   

Finally, the results detailed above should be considered as somewhat conservative given a 
number of technical decisions that were made relating to the evaluation (Diamantopoulou 
et al., 1998). 

2.4 HAND-HELD LASER SPEED DETECTION DEVICES 

The use of laser speed detection devices was introduced in Victoria in 1996 to overcome 
the difficulties associated with enforcement in busy traffic areas such as arterial roads.  The 
laser devices were operated overtly and aimed to increase the risk of detection rather than 
the number of speeding vehicles detected.  The research conducted on the effectiveness of 
laser speed detection devices relates to three main areas: the overall effect of enforcement 
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on crashes, the effect of different enforcement levels on crashes and the effect of 
enforcement activities on crashes on different road types.  Each of these will now be 
discussed in turn.   

The laser speed enforcement program has been found to have a positive overall impact on 
the number of casualty crashes occurring (Fitzharris et al. 1999).  A statistically significant 
8.28% reduction in all casualty crashes was found during 1997 in the areas where laser 
speed detection devices were used.  In addition, the similar crash reductions found for the 
two categories of casualty crash suggest that the enforcement program affected the number 
of crashes rather than the severity of crashes.   

In terms of the intensity level of enforcement, the laser speed enforcement program was 
apparently effective in reducing casualty crashes only for low and medium levels of 
enforcement.  It is noted that, low enforcement is defined as up to three hours of 
enforcement activity at a given site during the year whereas medium intensity enforcement 
was defined as more than three but no more than fifteen hours of enforcement at a given 
site per year.   

The final set of results relate to the type of road on which the enforcement activity was 
carried out.  The three road types were defined as freeways, arterial roads and other roads.  
The laser enforcement program led to a statistically significant 8.23% reduction in all 
casualty crashes on arterial roads only.  The crash reductions on other types of roads were 
similar in magnitude but not statistically significant.  However, the analysis for freeways 
and other roads was based on relatively few observations and may therefore have statistical 
power problems. 

Finally, it is noted that the results presented in terms of the intensity level of enforcement 
and road type may have some interaction with each other.  In 1997 enforcement intensity 
was highest on freeways and lower on arterial and other roads.   Therefore, the analysis of 
the effect of laser speed enforcement as it relates to road type will be affected by the 
differing intensity levels of enforcement for each road type.  Similarly, the analysis in 
respect of the intensity of enforcement will be affected by the road type on which the 
enforcement took place.  Separating these effects has not been possible to date.  However, 
given that the aim of using the laser devices was to provide more effective enforcement in 
busy traffic areas it was considered more appropriate to focus on the results as 
distinguished by road type, in particular the results for arterial roads.       

 

2.5 COMPARISON OF OVERT AND COVERT MOBILE OPERATIONS 

The second key issue in relation to the operation of mobile speed cameras is the contrast 
between overt and covert operations. There has been little research directly comparing the 
impact of the mode of operation on the effectiveness of a mobile enforcement program.  
However, some evidence does exist and is discussed below.   

2.5.1 New Zealand 

As detailed above the operation of mobile speed cameras in New Zealand is conducted in a 
highly visible manner.  However, from mid-1997 to mid-2000 a trial of the covert use of 
speed cameras was conducted in one of the four police regions in New Zealand on roads 
with speed limits of 100 km/h.  This involved adding to existing signage an indication to 
motorists that hidden cameras may operate in the speed camera areas.  In addition to the 
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extra signage, there were high levels of newspaper and radio publicity relating to the trial 
prior to its commencement.  It is also noted that in the first year of operation there was a 
26% increase in the operational hours of speed cameras in the trial region.  In the second 
year of operation, the number of operational hours decreased by 13% from the first year 
level.  There were no changes in the operation of speed cameras during the trial period in 
other areas of New Zealand.  In particular, on all roads in non-trial speed camera areas, 
speed camera operations remained overt.  Further, on roads with speed limits of 70 km/h or 
less in the trial region, speed cameras were operated overtly.    
 
An evaluation of the hidden camera trial in terms of vehicle speeds and reportable crashes 
demonstrated that during the first two years of the trial, improved road safety outcomes 
were experienced (Keall et al., 2002).  First, average speed in the trial regions decreased by 
an estimated 1.3 km/h over the first two years of the trial.  The speed below which 85 
percent of vehicles travelled in the trial region fell by an estimated 4.3 km/h.  In addition, 
reportable crashes in the trial region fell by 11% in comparison to reportable crashes in the 
control regions.  Further, it was found that the number of casualties in the trial region fell 
by 19% in comparison to casualties in the control regions.  The number of casualties per 
crash fell by 9% on open roads in the trial region compared to open roads in the control 
regions.  It is noted that these results relate to reductions across the treated region and not 
only at camera sites.  This indicates that the covert mobile operations were able to 
generalise the effect of the New Zealand program beyond the speed camera sites.     
 
Despite the above results it is difficult to draw conclusions from this study on the relative 
effectiveness of overt and covert automated speed enforcement programs.  During the trial 
period, enforcement levels in the trial region were higher than in the non-trial regions.  
Further, the number of penalties issued in relation to incidents in the trial areas increased 
four fold (Keall et al., 2002).  Therefore, based on previously established relationships 
between speed enforcement and crashes (Cameron et al., 1995), it is not unexpected that 
improvements in road trauma would occur as the level of enforcement increases.  
Nevertheless, the authors point to three factors which they believe together support the 
conclusion that the introduction of covert speed cameras influenced the casualty crash 
reductions.  First, the fall in the frequency of casualty crashes coincided with the 
introduction of the covert program.  Second, mean and high percentile speeds fell 
significantly during the trial.  Finally, the reduction in the number of casualties per crash 
also confirms that speeds fell during the trial period.   
 

2.5.2 Victoria 

To clarify the comparative effect of covert and overt mobile speed enforcement operations, 
it is useful to examine some related Victorian research although it is noted that it does not 
relate directly to mobile speed cameras.   

The effect of mobile (moving mode) radar speed detection devices on road trauma in rural 
Victoria has been examined in terms of the type of enforcement operation.  That is, the 
effect of covert (unmarked car), overt (marked car) and mixed (marked and unmarked cars) 
mobile radar operations has been examined to identify any differences between the 
outcomes of different types of enforcement activity (Diamantopoulou and Cameron, 2001).  

The analysis was conducted using crash data from July 1995 to June 1997 which was 
divided into two periods.  These periods were July 1995 to June 1996 and July 1996 to 
June 1997 and corresponded with the use of 48 and 73 mobile radar devices respectively.  
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Analysis was also conducted on the two periods combined when up to 73 mobile radar 
device were in operation.   

A net 20.7% reduction in casualty crashes occurring one to four days after a covert 
enforcement presence was identified during the period from July 1995 to June 1996.  The 
presence of overt enforcement also had a positive effect on crashes occurring one to four 
days after enforcement however, the effect was less pronounced.  During the period from 
July 1996 to June 1997, the largest reductions in casualty crashes occurred following 
mobile radar enforcement operations involving both marked and unmarked police cars.  
This effect was greatest on the day on which the enforcement activity took place (40.2% 
reduction). 

The results of the combined period in which up to 73 mobile radar devices were in 
operation found that the most significant reductions in casualty crashes occurring one to 
four days after enforcement resulted from covert mobile radar enforcement.  However, a 
mix of overt and covert enforcement was also found to be effective in reducing casualty 
crashes during this period.   

It is noted that the crash reductions presented above are not statistically significant.  
Nevertheless the results are indicative of the likely relationships between overt, covert and 
mixed mobile radar enforcement and casualty crashes in rural Victoria.   
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3 FIXED SPEED CAMERAS 

Fixed speed cameras operate extensively in a number of jurisdictions.  In Australia, 
evaluations of the fixed digital speed camera program in NSW and fixed speed cameras on 
tollways operated by CityLink in Victoria have been conducted.  Internationally, there 
have been several evaluations of the use of fixed speed cameras in the U.K.  Each of these 
programs will now be considered in turn.   

3.1 UNITED KINGDOM 

Speed cameras were first introduced in the UK in 1992.  Currently, speed camera 
operations in the UK are predominately fixed rather than mobile, however, the exact 
number of speed cameras currently in use is unclear.  Regardless of the type of speed 
camera in use, speed cameras must be operated overtly with strict regulation surrounding 
the visibility of camera sites.  Further, since April 2000, speed cameras and red-light 
cameras, collectively known as safety cameras, have been operated under cost recovery 
partnerships enabling local authorities to recover enforcement costs through fine revenue.  
The introduction of cost recovery partnerships enabled widespread, coordinated data 
collection and has led to the regular evaluation of the safety camera program.  The most 
recent evaluation examines the first fours years of operation of the cost recovery 
partnerships including the impact of the safety camera program on both speeds and 
casualties at camera sites (Gains et al., 2005).  The evaluation considers data from 38 
participating partnerships that had been operational for at least one year at the time of the 
evaluation.    

Examining the program in terms of casualty effects, there was an estimated 42% reduction 
in the number of people killed or seriously injured at the camera sites over and above that 
which might ordinarily be expected.  Further, casualty crashes (where at least one 
participant was at least slightly injured), were estimated to have fallen by 22%.  The 
authors state that the above reductions are slightly over-stated due to regression to the 
mean effects that resulted from the analysis method.  Estimates of the extent of this effect 
indicate that, whilst it does account for some of the estimated casualty reduction, safety 
cameras still result in substantial improvements in casualty frequencies.  Interestingly, the 
casualty and crash reduction experienced were greatest at fixed camera sites with 
somewhat lower reductions experienced at the mobile camera sites.  This result is 
consistent with those found in earlier evaluations of the UK safety camera program (Gains 
et al., 2003).  The earlier study also showed much greater reductions in the proportion of 
vehicles exceeding the speed limit at fixed camera sites compared to mobile camera sites 
which may help to explain the greater crash reductions experienced at these sites.                    

The program was estimated to have a similarly positive impact on speeds at the camera 
sites.  Across the 38 partnerships a total of 20,000 speed surveys had been collected over 
the four year implementation period.  Analysis of this data estimated an average speed 
reduction of 6% (2.2 mph) at new sites with the reduction being greater at site with speed 
limits of 30 or 40 mph (7%) compared to sites with higher speed limits (3%).  Excessive 
speed (15 mph more than the speed limit) fell by an average of 51% at new speed camera 
sites with the effect being greatest at fixed camera sites (91%) and lowest at mobile camera 
sites (36%). 

It is noted that the estimates of effect discussed above are attributable to a combined speed 
camera and red-light camera program.   
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Finally, in addition to the impact of the fixed speed camera program on casualty crashes at 
the camera sites, earlier studies of the program indicated that the effects of the overt 
cameras may generalise across the whole of the trial areas, with the average number of 
fatal and serious injuries in each trial area being 4% below the long-term trend in serious 
road trauma in the rest of Great Britain (Gains et al., 2003).  While the camera sites were 
located in speed-related “accident hot spots”, the density of their locations and/or their 
threat to speeding motorists appeared to be sufficient to produce a general effect which 
extends beyond the camera sites.  This result has not been identified in the later evaluations 
of the UK safety camera program. 

3.2 VICTORIA 

Fixed speed cameras were first introduced in Victoria on CityLink and the Monash 
freeway in 2000.  Since that time further fixed speed cameras have been positioned on 
other major freeways and highways in Victoria, however the operation of these cameras 
and their potential impact on crashes has not been evaluated in detail.  Further, the 
effectiveness of the fixed speed cameras positioned on CityLink has been evaluated only in 
terms of the impact on vehicle speeds in the Domain tunnel (Diamantopoulou and Corben, 
2001).  The overall effect of the fixed-position speed cameras was to reduce the proportion 
of those drivers exceeding the speed limit and to reduce the average speed of vehicles in 
the tunnel.  Average vehicle speeds fell from 75.05 km/h to 72.50 km/h.  The proportion of 
drivers exceeding the 80 km/h speed limit fell by 66%.  In addition, the proportion of 
drivers exceeding speeds of 90 and 110 km/h were also significantly reduced by 79% and 
76% respectively.  Previous research has highlighted the relationship between speed and 
casualty crash risk reductions .    

3.3 NORWAY 

Automatic speed enforcement was first introduced in Norway in 1988 and is operated in an 
overt manner.  Photo radar units are mounted in roadside boxes and notification of their 
presence is by way of roadside signs on the enforced section of road.  The speed cameras 
do not operate at all times, however, it is not possible for a driver to determine whether a 
camera unit is in operation when approaching or passing it.  Since 1993 the selection of 
camera locations has been subject to three criteria relating to the crash rate, injury crash 
frequency per kilometre of road per year (crash density) and the mean speed at the 
enforcement site.  Not all operational speed camera sites meet these three criteria.  An 
evaluation of the effectiveness of this form of automated speed enforcement has been 
completed by Elvik (1997).   

The evaluation considered 64 sections of road totalling 336.3 km in length.  Due to the lack 
of available speed data the results are presented primarily in terms of crash reductions 
attributed to the automated speed enforcement and speed reductions are not considered in 
detail.  Further the author was unable to determine those enforcement sites that met the 
criteria for selection on the basis of the mean speed at the site.  The principal result of the 
analysis was that across all 64 road sections there was a statistically significant 20 percent 
reduction in the number of injury crashes.  More detailed analysis was also conducted on 
the basis of compliance of the road section with the criteria for selection as a speed camera 
location.  The results suggest that greater injury crash reductions are experienced at those 
speed camera sites meeting the criteria for selection as a speed camera site (26%) than at 
crash sites not meeting the criteria for selection (5%).  That is, the greatest crash reductions 
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were achieved at those sites experiencing higher crash frequencies and densities prior to 
the commencement of enforcement.   

Unfortunately, as noted by Elvik no data was available concerning the frequency or 
duration of enforcement using these cameras.  However, it is clear that the cameras did not 
operate at all times.  Therefore, it is not possible to directly estimate the effectiveness of 
this type of overt speed camera enforcement per unit area per hour of operation.   

3.4 NEW SOUTH WALES 

Fixed digital speed cameras were first introduced in NSW in 1997 in the Sydney Harbour 
Tunnel.  By 2005, the fixed digital speed camera program had grown to include at least 
111 cameras (ARRB, 2005), all operating overtly with three signs advising of camera 
operations placed on approaches to speed camera locations.  Sites for fixed digital speed 
cameras are selected on the basis of crash rates, crash severity and travel speeds at the 
camera location and the digital technology used enables the cameras to operate up to 24 
hours a days (RTA, 2006).     

An evaluation of the crash effects of the fixed digital speed camera program was conducted 
using a representative sample of 28 fixed digital speed camera sites (ARRB, 2005).  The 
authors used a quasi-experimental before and after, treatment and control design.  The 
analysis estimated that across the 28 camera sites examined there was a 22.8% statistically 
significant reduction in casualty crash frequency along the camera road length (usually 1-3 
kilometres surrounding the camera site).  When estimating the crash effect across both the 
camera road length and adjacent road lengths there was a non-statistically significant 
casualty crash reduction of 7.8%.  All casualty crash reductions were estimated for the two 
years following the installation of the fixed digital speed cameras.  Statistically significant 
estimates of fatal crash reductions were also calculated (89.9% on camera road lengths) 
however the associated confidence limits were wide (22.1-98.7%).  Nevertheless, the result 
was statistically significant and indicates that the fixed digital speed cameras did reduce 
the incidence of fatal crashes occurring on the speed camera road lengths with the best 
estimate of the reduction being 89.9%.  Marginally statistically significant fatal crash 
reductions were also estimated for the combined camera and adjacent road lengths.                

3.5 POINT-TO-POINT SPEED CAMERAS 

Point-to-point speed cameras operate to measure a drivers’ average speed across a length 
of road and/or the spot speed at individual camera sites along the road length.  A number of 
cameras are mounted at staged intervals along a particular route and are linked to measure 
the time taken to travel between at least two given points.  The distance between two 
camera sites may vary from as low as 300 meters to up to tens of kilometres and an 
enforcement threshold may be implemented in a similar manner to mobile or fixed speed 
camera operations. 

To date, few evaluations of point-to-point speed camera enforcement have been published.  
Indeed, it is believed that within Australia, point-to-point speed camera enforcement is 
operating on a trial basis only.  However, in the U.K., point-to-point camera technology, 
using digital imaging, was installed on Nottingham’s main link road from the M1 
Motorway in July 2000, as part of a trial program of additional speed cameras in eight 
Police areas.  Two cameras were mounted along the enforced 40 mph road length 
approximately 0.5 kilometres apart.    
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The evaluation of the trial found that fatal and serious injuries fell by 31% at camera sites 
in the Nottingham area, and that the results from the point-to-point camera site were not 
significantly different from the general effect (Gains et al., 2003).  In a comparison with 
traditional wet-film spot-speed fixed cameras, Keenan (2002) found that reported casualty 
crashes at the Nottingham digital camera site fell from 33 during the year before 
installation to 21 during the year after, a reduction of 36%.  In addition, both mean and 85th 
percentile speeds were below the 40 mph speed limit along the 0.5km road length enforced 
by the two cameras.  In contrast, crashes at the spot-speed camera sites studied appeared to 
increase, but not statistically significantly so. 

Commenting on the relative merits of the new technology, Keenan (2002) noted that the 
spot-speed fixed cameras have a site-specific effect whereas the point-to-point camera 
system has a link-long influence on drivers and their speeds despite enforcement being 
visible only at the start and end of the enforced road length.  Further, Keenan (2002) noted 
from his study that “around the [spot-speed camera] sites a significant proportion of the 
drivers observed manipulated their behaviour in close vicinity to the installations, suddenly 
applying their brakes 50 metres before the camera and then promptly accelerating away 
from it.  Most alarming was the fact that the accident statistics at some of the [spot-speed 
camera] sites had worsened since the camera installation”. While the crash data were 
probably too few for Keenan to claim that the situation had worsened, it is possible that 
any speed and crash reduction benefits at the overt fixed spot-speed camera sites were 
eroded by some drivers behaving in the way Keenan suggests.  However, given the policy 
in the U.K. of making fixed camera sites conspicuous and the placing of advance camera 
warning signs a requirement of the scheme, there should be less likelihood of drivers being 
taken by surprise.  This effect may be even less likely to be a significant consequence of 
the point-to-point camera systems. 
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4 SUMMARY OF SPEED ENFORCEMENT IMPACTS  

4.1 OVERVIEW OF EFFECTIVE ENFORCEMENT OPERATIONS 

All modes of speed enforcement discussed above have led to at least some positive impact 
on either casualty crash frequency, crash severity or driver behaviour (as measured by 
speed).  In most cases this effect has been significant.  However, whilst many of the 
enforcement programs share similar traits, there are also some significant differences in the 
programs.  These differences centre around the technology used, whether the operations 
are overt or covert, the intensity of operation and the target crash population.  It is 
suggested that it is some of these differences that influence the effectiveness of the 
enforcement programs in the road environments in which they operate.  In this context the 
research suggests the following conclusions: 
 

• The covert operation of mobile speed cameras is effective in reducing casualty 
crash frequency on arterial roads metropolitan areas and country towns and, to a 
lesser extent, on highways in rural areas.  These devices are also effective in 
reducing crash severity in metropolitan areas.    

• The overt operation of mobile speed cameras is also effective in reducing casualty 
crash frequency.  The impact of the speed camera is greatest closest to the camera 
site and diminishes with distance from the speed camera site.    

• The overt and semi-overt operation of fixed speed cameras has been shown to be 
effective in reducing casualty crashes in black-spot areas.   

• Mobile radar devices are effective in reducing casualty crashes in rural areas on 
undivided roads in 100 km/h speed zones.  Analysis of the effects of mobile radar 
devices in outer metropolitan areas was inconclusive.   

• Hand-held laser speed detection devices are effective in reducing casualty crash 
frequency, but not severity, on arterial roads in metropolitan Melbourne.   

• The Random Road Watch program is effective in reducing crashes of all severity 
levels in non-metropolitan areas.  The effect of the program in metropolitan areas 
is unclear.   

• Initial evaluation of point-to-point speed cameras measuring average speeds along 
a road length indicate the potential of this technology to effectively treat speeding 
issues along a road length.   

 
The duration of the impact of speed enforcement is another important factor to consider in 
planning enforcement operations.  The analysis of mobile speed cameras and mobile radar 
devices in Victoria has produced important results in this area as there are some key 
differences in the operation of these devices.  First, the use of speed cameras in Victoria is 
largely covert and infringement notices issued as a result of speed camera operations are 
usually received one to two weeks after the offence occurs.  In addition, speed cameras are 
able to detect large volumes of speeding motorists per enforcement hour.  In contrast, an 
offender detected speeding by a mobile radar device is issued with an on-the-spot fine in a 
deliberately overt manner.  Also, the volume of speeding motorists detected by mobile 
radar devices per enforcement hour is lower than that for speed cameras.  Differences in 
the duration of the enforcement effects are also evident.  Speed camera enforcement 
operations have been shown to impact upon casualty crash frequency during the two weeks 
after the infringement notices are received.  The exact duration of the effect is unclear.  On 
the other hand, mobile radar enforcement was found to have the greatest effect during the 
four days immediately following the enforcement operations.   
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Finally, fixed speed cameras generally operate on a continuous basis and where this is not 
the case, drivers are unable to determine whether a fixed camera is in operation.  Therefore 
it is not reasonable to discuss the duration of the enforcement effects of fixed speed camera 
operations as the enforcement is never perceived to be removed. 
 
Although it is unclear which of the differences between the mobile speed camera and 
mobile radar enforcement programs result in the different duration of the enforcement 
effects, it likely that the duration of the effect of overt speed enforcement programs 
resulting in visible issuance of on-the-spot fines issued at the time of the offence is likely 
to be more immediate but shorter than the effect generated by a delayed issuance of 
infringement notices resulting from covert operations which detect many offences per 
enforcement hour.   
 

4.2 EFFECTS OF OVERT SPEED ENFORCEMENT 

As with any form of enforcement program, the effectiveness of overt speed enforcement 
may be due to the effect of specific deterrence, general deterrence or some combination of 
the two.  There appears to have been some conflict as to whether overt enforcement has a 
significant general deterrence effect.  Given the extensive use of overt speed enforcement 
in many jurisdictions some discussion of this issue is necessary.  

 
First it is noted that the initial introduction of the speed camera program in Victoria 
involving the overt use of mobile cameras had no overall impact on casualty crash 
frequency.  In addition, some research indicated that no relationship between the amount of 
enforcement seen by drivers and a driver’s perceived risk of detection could be found.  
These results indicate that overt speed enforcement operations may not have a general 
deterrence effect.   

 
On the other hand, more recent research relating to laser speed detection devices found that 
the use of these devices resulted in a significant decrease in casualty crashes.  This 
supports the proposition that overt enforcement activity can have a significant impact on 
casualty crashes and has a general deterrence effect that may be localised in space.  
Further, early evaluations relating to the overt use of fixed safety camera in the UK 
suggested that the influence of these cameras extended beyond the speed camera sites.  It is 
noted that this effect has not been noted in more recent evaluations of the UK safety 
camera program.   
 
In addition to the localised, general deterrence effect of overt speed enforcement, it has 
been suggested that some forms of speed enforcement have a specific deterrence effect.  
This effect is primarily used in the Victorian speed camera program where the receipt of 
TINs and has been shown to impact on subsequent speeding behaviour, and consequently 
on the number of casualty crashes occurring.  Early research relating to the period from 
1990 to 1993 showed that the receipt of TINs for speeding offences resulted in reductions 
in casualty crashes.  However, similar analysis using data from 1994 to 1996 found 
evidence of reductions in crash severity but not crash frequency as a result of the receipt of 
TINs.    
 
The change in the effect of the receipt of TINs suggests that the specific deterrence effect 
of speed camera enforcement may have declined over time.  This decline may be in part 
due to changes in the public’s attitudes towards receiving TINs.   The public may have 
become accustomed over time to receiving TINs and consequently may no longer adjust 
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their driving behaviour.  Alternatively, the magnitude of the penalties may not have been 
sufficient to deter speeding behaviour.  Further research into this area is required to 
determine whether speed enforcement programs continue to have adequate specific 
deterrence effects. 
 

4.3 SUMMARY OF SPEED CAMERA OPERATIONAL MODES AND THEIR 
EFFECTS 

The variety of modes of operation of speed cameras available in practice is a key issue for 
developing an effective speed enforcement strategy for WA. Table 1 shows the diversity of 
modes of operation of speed camera systems in the Australian states, New Zealand and 
Great Britain, most of which have been described in previous sections along with evidence 
of their effectiveness. 
 

Table 1: Diversity of speed camera operations in Australasia and Great Britain 

 Overt operations Covert operations 
Fixed installations, usually 
signed 
(fixed cameras) 

New South Wales 
Great Britain 

 

Known fixed sites 
- “accident black spots” 
(mobile cameras) 

New South Wales 
Western Australia 

South Australia 
Great Britain 

 

Fixed sites, randomly 
allocated cameras 
(mobile cameras) 

Queensland  

Signed speed camera zones 
(mobile cameras sometimes) 

New Zealand New Zealand hidden 
camera trial (1998-2000) 

Unsigned sites or zones 
(mobile cameras) 

 Victoria 
(also some unsigned fixed 

cameras since 2000) 
 
 
Table 2 summarises the effects on crashes at different levels, and the effects on crash 
injury severity, which have been found in scientific evaluations of the speed camera 
systems in the above table. Speeding can affect both crash risk and the injury outcome, so 
many studies have measured two crash criteria reflecting this dual role of speed. A 
distinction is drawn between whether the research has found the crash effect to be localised 
around the speed camera site (local effect), whether the effect is generalised over the 
jurisdiction (general effect), or whether both effects have been evaluated. 
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Table 2: Measured effects of speed cameras on crashes and crash injury severity 
(percentage reductions in road trauma shown as negative values) 

 OVERT OPERATIONS COVERT OPERATIONS 
Type 

of 
site: 

 
Effects 
On crashes: 

Fixed 
installations, 
known fixed sites, 
signed sites/zones 

Fixed sites, 
randomly 
allocated 
operations 

Signed sites 
or zones 

Unsigned 
sites or 
zones 

Unsigned 
sites, 
“flashless” 
cameras, 
lower 
enforcement 
tolerance 

Jurisdictions 
operating 
automatic 

cameras in 
this way 

Great Britain 
New Zealand 
New S. Wales 
W. Australia 
S. Australia 

Queensland 
 
 

(3000 hours per 
month) 

New 
Zealand 
(hidden 
camera 

trial) 

Victoria to 
2000/2001 

 
(4000 hours 
per month) 

Victoria 
2001/2002 
onwards 

(50% incr. 
in hours) 

Serious 
casualty 
crashes 

Local effect [GB]: 
- 65% 

(fixed cameras) 
-28% 

(mobile cameras) 

Doubling camera 
hours (2003) - 
Added general 

effect: 
- 9% 

   

Serious 
casualty 
crashes 

Local effect [NZ]: 
- 23% 

(mobile cameras). 
General effect: 

- 13% 

    

Casualty 
crashes 

 Local effect: 
- 35%. 

General effect: 
- 26% 

Added 
general 
effect: 
- 11% 

General 
effect: 
-21% 

 
(- 32% in 

Melbourne) 

Added 
general 
effect: 

- 3.25% 
(due to incr. 

hours) 
Casualties 
per  
casualty 
crash 

  Added 
general 
effect: 
- 9% 

  

Serious 
casualties 
per crash 

   General 
effect: 
- 21% 

(Melbourne) 

 

Fatalities 
per crash 

    Added 
general 
effect: 
- 51% 

(due to incr. 
hours) 

Material 
damage 
crashes 

 Local effect: 
- 20%. 

General effect: 
≈  - 10% 

   

 
Regrettably, no crash-based evaluation of the WA speed camera program, which has 
operated since the mid 1980’s, has been found in the published literature. Cameron (1999) 
specified a number of evaluation criteria defining speed-related crashes and recommended 
that these be used to evaluate the effects of the speed camera program across the road 
system and specifically at camera sites. A recommendation for an annual survey of 
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speeding behaviour at general locations on WA’s roads was implemented by the Main 
Roads Department in 2000 (baseline survey) and has been replicated in 2003, 2004 and 
2005 (Radalj 2006). This recommendation was made because speeding behaviour 
measured at speed camera sites, by the cameras themselves, was considered to be a biased 
and unreliable indicator of speeds generally (though the data measured by the cameras may 
provide Police evidence that enforcement should continue at the particular location) . 
 
The MRD speed surveys provide the best evidence of the effects of the WA speed camera 
program since the year 2000. During the period 2000 to 2004, the number of camera hours 
in metropolitan Perth was essentially constant (perhaps slightly decreasing), making their 
effects difficult to detect, whereas the annual camera hours in rural WA fluctuated 
substantially and increased by 67% between 2003 and 2004 (Palamara and Bosch 2005a). 
Related to the increased hours, the number of vehicles assessed for speed by the cameras 
increased by 130% between the two years, suggesting that the overt cameras were sited at 
more highly-trafficked locations and hence could have been expected to be noticed more 
and have a greater effect. In practice, the speed survey results for rural WA showed that the 
proportion of drivers exceeding speed limits by at least 10 km/h rose from 5.1% to 6.2% 
between 2003 and 2004. However, the survey results were not specifically focused on the 
areas where most of the increase in camera hours occurred (Bunbury and Peel). 
 
While this indicative result does not represent definitive evidence of a weak effect of the 
WA speed camera program in rural areas, it does suggest that with the limited camera-
based resources to enforce speeding in those areas (three Multanova units) it is difficult for 
the WA Police to make a substantial impact, at least under current operational conditions. 
This contrasts with the very positive results for programs in other jurisdictions (Table 2) 
and suggests that the WA speed camera program is not operating in a mode and/or 
intensity which represents best practice, at least for rural speed enforcement. As outlined 
above, it is not possible to comment on the effectiveness of the program in metropolitan 
Perth. Further discussion of the operational characteristics of the WA speed camera 
program is given in the following chapter. 
 

4.4 QUALITY OF SPEED ENFORCEMENT RESEARCH  

It is the aim of this study to examine existing practices in key Australian states and 
overseas jurisdictions to inform the development of recommendations that will optimise 
the safety impact of speed enforcement in WA.  This requires detailed knowledge of the 
mode of operation and robust evaluations of the effectiveness of speed enforcement 
programs.  This review identifies many studies relating to the effectiveness of speed 
enforcement operations conducted using a variety of technology, operational modes and 
intensity.  Many estimate the casualty crash effects of the programs and some are able to 
estimate the specific effects on serious and/or fatal crashes.  A discussion of the key 
implications of existing research as it relates to different enforcement modes is provided 
above.   

However, to generate a comprehensive and robust speed enforcement strategy, there 
remains some important missing information in many of the studies examined above.  In 
particular, it has been difficult to gain sufficient information to enable the consistent 
estimation of enforcement effects per unit area per time unit of operation.  Where sufficient 
information is available to enable this calculation, the information has had to be gathered 
from a variety of sources that are not necessarily compatible in time.  The lack of this 
information in relation to all modes of speed enforcement will necessitate a number of 
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compromises in the second stage of this project and the development of advice on the 
optimum mix of speed enforcement technologies.  Nevertheless, it is believed that 
sufficient information will be available to provide adequate guidance on these matters.   

The lack of information available in relation to some aspects of speed enforcement 
programs and the associated impacts on the quality of existing evaluation research has 
been considered as part of a recent systematic review of studies related to the effectiveness 
of speed cameras (Pilkington and Kinra, 2005).  This review considered in some depth the 
quality of research in this area.  The authors identified 21 relevant studies related to speed 
camera enforcement of which 14 provided sufficient information to be included in the final 
review of quality.  These studies were conducted between 1992 and 2003 and considered 
the impact of speed camera enforcement on collisions, deaths and injuries.  The author’s 
assessed the quality of the studies on the basis of the following characteristics: 

• The representativeness of the study areas to the general population 

• Control areas being representative of intervention areas 

• Objective and valid outcome measure provided with estimates of uncertainty 

• The main conclusions based on study hypothesis; and 

• Important confounders measured and controlled for.  

Based on these criteria, the authors classified no studies as being of good quality 
methodologically, seven as average, two as average-poor and five as poor.  The authors 
recognise that the lack of evaluation research of the highest quality is influenced by the 
practical difficulties of implementing speed enforcement programs in a way that enables 
robust evaluation.  For example, the implementation of randomised controlled trials in the 
speed enforcement domain may be problematic due to resource availability, political and 
ethical concerns.  The authors suggest that the next best approach would be to introduce 
speed enforcement in a phased manner thereby enabling the collection of before and after 
casualty crash data and the estimation of the effects of increasing the intensity of 
enforcement.  Studies of this nature have been conducted and are included in this review. 

A recommendation for the implementation of new speed enforcement regimes in a manner 
which their effects on speeds and road trauma can be evaluated is a logical consequence of 
the above concerns about the quality of available speed enforcement research. As can be 
seen, the available research on the effects of this important behaviour change area leaves 
much to be desired as the basis of future strategic advice and, where possible, 
implementation should give consideration to allowing definitive scientific evaluation to be 
carried out.   
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5 OPTIONS FOR SPEED ENFORCEMENT IN WA 

A speed enforcement strategy for WA needs to recognise the vast size of the State and also 
its relatively light traffic density compared with other Australian states. The area of WA is 
more than ten times that of Victoria and even 46% greater than Queensland. While the 
length of each state’s road systems are of the same order of magnitude, the traffic density 
in Victoria is nearly 30 times higher and even in Queensland it is nearly 2.5 times the WA 
density. However the proportion of total travel in urban areas in WA (63%, mainly in 
Perth) falls between the proportions in Victoria (71%) and Queensland (37%). 

For these reasons a range of speed enforcement options have been considered for WA 
which reflect their relative suitability for the different road environments, the evidence of 
their effectiveness, and the existing enforcement technology already held and operated by 
the WA Police Service. Ultimately each of these options will be subjected to cost-benefit 
analysis to determine the optimal level at which each speed enforcement method should be 
operated in WA and also the relative priority for each method in the overall program. The 
analysis will also consider the operating costs of the existing capacity to process speed 
offences recorded photographically or by on-the-spot fine notices as part of the economic 
assessment of each speed enforcement method. 

5.1 EXISTING SPEED ENFORCEMENT METHODS IN WA 

The Multanova 6f speed camera system is the principal method for the detection of speed 
offenders in WA, detecting over 616,600 offenders in 2004 compared with about 303,000 
offenders detected by non-photographic methods (mobile radar units, which can also be 
operated in stationary mode, and hand-held laser speed detectors). A small number of 
hand-held radar units also exist, but apparently laser units are now favoured for hand-held 
operation. The WA Police Service provided details of the number of units, costs, operating 
staff and support vehicle requirements, vehicles assessed (in the case of the cameras) and 
offences detected per annum, offence processing staff numbers and costs, and offence 
processing equipment costs (see Appendix A). This resource cost information will be used 
in the cost-benefit analysis of each of the speed enforcement options for WA (see later 
chapter). 

The Multanova speed camera operations have a number of characteristics which make 
them overt in nature and focused on “black spot” sites, as follows: 

• Tripod-mounted system operated at the roadside with no attempt to hide the 
system, a method which is understood to be overt, at least during daylight 

• Signage advising drivers that they have passed a camera in operation 

• Public announcement of the date and route of camera operations (specifying only 
the suburb and road name, many of which are arterial roads traversing the suburb 
over many kilometres) through television and press news segments 

• Sites selected on the basis of the following criteria: 
- locations subject to crashes, based on reported crash records 
- locations of “speed-related complaint” from the public 
- locations frequented by vulnerable pedestrians 
- locations where speeds need to be reduced by at least 5 km/h 
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- locations where other speed detection methods cannot be used safely. 

The non-photographic methods of speed enforcement are used in similar ways to that used 
in other jurisdictions, as described in sections 2.3 and 2.4 of this report. Mobile (moving 
mode) radar units are most often used in rural areas of WA whereas the hand-held laser 
speed detectors can be used in both urban and rural traffic environments. Both of these 
non-photographic methods require interception of the offending driver, issuing of an 
appropriate penalty notice usually on-the-spot, and subsequent processing of the notice. 
There are also opportunities for the Police to detect other traffic or criminal offences 
during these interceptions, which may require other procedures to be undertaken. 

5.2 OTHER SPEED ENFORCEMENT OPTIONS 

The following options for speed enforcement operations are proposed for consideration in 
WA and will be further analysed in the next stage of this project. These options are 
proposed because of clear evidence of their effectiveness when operated in appropriate 
road environments, but final recommendations must await further analysis to determine 
their relative cost-effectiveness when operated at optimal and feasible levels. At this stage, 
many of the proposed enforcement options overlap in terms of the road environment 
covered, but it is envisaged that this will not be the case in the recommended speed 
enforcement package for WA. 

5.2.1 Covert mobile speed cameras 

There is clear evidence from Victoria that covertly-operated car-mounted mobile speed 
cameras have a general effect on casualty crashes and, separately, the risk of fatal outcome 
of those crashes. The evidence is strong for operations in urban areas but weaker for 
operations on rural highways. This is probably because the operations are most suitable for 
operation on roads where parked cars are not unusual and the presence of the camera-car 
does not betray its purpose. For this reason it is proposed that covert mobile speed cameras 
be considered particularly for urban arterial roads, which lie principally in Perth. 

The proposed operations would have the following characteristics: 

• Car-mounted system in unmarked car using a variety of popular makes/models 

• “Flashless” operations when ambient light permits (or digital technology allows) 

• No advance warning or departure signs 

• No public announcements of camera locations or camera presence 

• Sites identified by “black spot” criteria, similar to current site selection in WA. It is 
understood that there are about 6000 current sites in WA, with about 1500 in 
regular use. A broad coverage of the focus road system is important, but a focus on 
black spot sites is less critical in the case of covert speed camera operations. 

During 2005, 13.98% of traffic on urban highways in Perth with 60 km/h speed limits 
exceeded the limit by at least 10 km/h (Radalj, 2006, personal communication). This is 
substantially higher than the proportion exceeding speed limits by 10 km/h in Perth 
generally (7.89%). The proportion on urban highways with 70 km/h limits was also 
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relatively high (10.66%), further supporting the need for speed enforcement to be focused 
on urban arterial roads in Perth. 

5.2.2 Overt mobile speed cameras with randomised scheduling 

The overt operation of mobile speed cameras in Queensland, where the operations are 
randomly scheduled across time and space, has also been clearly shown to reduce casualty 
crashes and, to a much lesser extent, material-damage-only crashes. The effect on crashes 
appears to be principally a local effect within 2 km of each speed camera site, for a 
substantial time after each camera operation. This is apparently because the random 
scheduling increases drivers’ perceived risk of detection with long duration. A general 
effect across the focus road environment is apparently achieved by choosing sites so that 
the collective areas within 2 km of each site cover a high proportion of crash locations (e.g. 
83% coverage by Queensland speed camera sites in 2002). Apart from this, the sites are 
not necessarily speed-related “black spots” as, for example, currently defined in WA 
(where criteria in addition to high crash frequencies are used to select speed camera sites, 
but it is unclear what weight is given to these additional criteria). 

It is proposed that overtly-operated mobile speed cameras be considered for operation in 
this way in WA, but separately analysed for Perth and rural WA to determine their 
suitability in each of these environments. Because of the need for operational sites to cover 
a high proportion of crashes within 2 km, it is proposed that the focus roads be Perth 
arterial roads (highways) and rural highways (but not local roads) outside Perth. Because 
these are relatively highly-trafficked roads in each environment, sites on them could be 
expected to be found covering a high proportion of crashes on or near the road within 2 
km. However, a new set of speed camera sites may need to be defined for WA, based 
solely or principally on crash frequencies within 2 km of the selected sites. 

The proposed operations would have the following characteristics: 

• Conspicuous camera system, either mounted in a designated van or car, or tripod 
operations used more overtly than in WA at present 

• Signage within 10 metres of an operating site advising of camera presence 

• No public announcements of camera locations or camera presence 

• Numerous sites chosen such that at least 80% of casualty crash locations during the 
previous three years are covered by areas within 2 km of camera sites 

• Random allocation of camera shifts to sites and time blocks (four hours each, 
excluding late night/early morning), with very limited opportunities for actual 
operations to depart from the random assignment. 

The relatively high proportion of traffic exceeding speed limits by at least 10 km/h on 
Perth arterial roads during 2005 has been described above in the context of the proposal for 
covert mobile speed camera operations on these roads (section 5.2.1). In rural WA, the 
proportion exceeding speed limits by 10 km/h on highways during 2005 was 6.45%, which 
is typical of such speeding behaviour on rural roads generally (not surprisingly, since 
highways carry out 70% of rural traffic, the remainder travelling on rural local roads). 
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5.2.3 Covert mobile speed cameras on publicly announced routes 

Experience from New Zealand suggests that there are additional benefits from operating 
covertly previously overtly-operated cameras in road sections where speed cameras are 
known to operate (designated speed camera zones in New Zealand’s case). The principally 
localised effect appeared to spread beyond the camera zones to have a general effect across 
the whole police region in which the hidden cameras operated. 

In WA the public announcement of the substantially-long routes on which speed cameras 
will operate sometime during the next day effectively defines a “speed camera zone” (and 
has the advantage that these zones are not fixed in time and space). It is proposed that the 
covert operation of mobile speed cameras within these publicly announced routes be 
considered and analysed further in the next stage of the project. It is expected that a general 
effect on crashes would extend the likely localised effect of the WA speed camera program 
and add to any existing general effect. 

The proposed operations would have the following characteristics: 

• Car-mounted system in unmarked car using a variety of popular makes/models 

• “Flashless” operations when ambient light permits (or digital technology allows) 

• No advance warning or departure signs 

• Public announcement of the date and route of camera operations (specifying only 
the suburb and arterial road name traversing the suburb) through television and 
press news segments 

• Sites selected on the basis of speed-related “black spot” criteria. 

This proposed speed camera option has the advantage of departing from current speed 
camera operations only by making fully covert the current “semi-covert” camera 
operations. The social acceptability of continuing to announce the date and route of camera 
operations, and continuing to focus on speed-related black spots (which many believe is 
intuitively appropriate), may offset any negative reaction to the camera operations 
becoming covert. The disadvantage is that the proposed option is unlikely to have a general 
effect as large as a covert mobile speed camera program with no public announcements of 
camera locations (option 1 above) based on the New Zealand experience. 

It is envisaged that operations would focus on the same road environment as the current 
WA speed camera system, which is understood to be principally urban arterials in Perth 
and rural highways. The extent of traffic travelling at excessive speeds on these roads 
during 2005 has been previously described in sections 5.2.1 and 5.2.2 above. 

5.2.4 Mobile radar units on rural highways and local roads 

Moving mode (mobile) radar-based speed detection units are currently in operation in WA, 
principally in rural areas. Mobile radar units mounted in patrol cars have been shown to 
reduce casualty crashes on undivided rural roads in Victoria. Their use is generally 
constrained to lightly-trafficked undivided roads because of the need to intercept an 
offending driver, commonly involving a U-turn by the patrol car. The clearest effects on 
crashes arise from operations when the patrol car is operating covertly (unmarked car) and 
from a mixture of marked and unmarked cars on highways in the same region. The effect 
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appears to generalise across all undivided highways in the area and to take effect 1-4 days 
after the enforcement operation (perhaps also on the day of operation). 

It is proposed that mobile radar units be analysed for consideration of increased operations 
on undivided highways and local roads in rural WA. The ability of these operations to 
influence speeds and crashes across long sections of rural road potentially make these 
operations more suitable for local roads in WA than randomly-scheduled overt mobile 
speed cameras (option 2 above) because of the latter’s need to be based on sites covering a 
high proportion of crashes within 2 km. The limited measured duration of the operations’ 
effects to a maximum of four days will require the mobile radar units to be scheduled 
carefully so that they can maintain an ongoing influence across all undivided roads in the 
region. 

The research on mobile radar operations in Victoria has shown a strong synergy with mass 
media publicity (principally television-based) with speed-related themes, particularly 
publicity with messages about the enforcement operation. It is beyond the scope of this 
project to consider the cost-effectiveness of the combination of various levels of mobile 
radar operations and the publicity support, but it should be noted that the effectiveness of 
the enforcement can be enhanced by carefully scheduled publicity if required. 

The extent of traffic travelling at excessive speeds on rural highways during 2005 has been 
previously described in section 5.2.2. On rural local roads, the proportion of traffic 
exceeding speed limits by at least 10 km/h was 8.17%, which was substantially higher than 
the proportion on rural roads generally (6.70%). This supports the need for a method of 
speed enforcement in rural WA which is most suitable for the vast extent of the lightly-
trafficked local road system on which speed cameras may not be able to operate cost-
effectively. 

5.2.5 Laser speed detectors on urban local roads 

The research on overtly-operated hand-held laser speed detectors showed they were 
successful in reducing casualty crashes on arterial roads (and perhaps local streets) in 
Melbourne when conducted at low- to medium-intensity levels (sessions typically less than 
one hour, for up to 15 hours per site per year).  The results suggest that this overt mode of 
speed enforcement has a general deterrent effect that is limited to the location at which 
enforcement activity is observed. To expand the general effect, an extensive geographical 
coverage is required.  Low- to medium-intensity, overt laser speed enforcement (defined as 
up to 15 enforcement hours per site per year) at multiple sites will have a greater effect on 
crashes than high intensity enforcement at fewer locations. 

While the strongest findings of the research related to arterial road operations, it is 
proposed to consider and analyse the cost-effectiveness of using laser speed detectors on 
urban local roads, principally in Perth. Three other, camera-based, speed enforcement 
options have already been proposed for consideration on urban arterial roads. These 
camera-based options are generally unsuitable for use in lightly-trafficked urban streets for 
various reasons described above. Because of the extent of the local street system in urban 
areas, the operations will need to be scheduled across very many sites, probably with low 
intensity per site, to provide a general effect on crashes in this road environment. 

The proportion of traffic exceeding the speed limit by at least 10 km/h on Perth’s local 
access roads during 2005 was 18.32% on 50 km/h speed limit roads and 8.60% on the 60 
km/h limit roads (Radalj, 2006, personal communication). The relatively high extent of 
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excessive speeding in this road environment compared with other urban areas provides 
support for a method of speed enforcement focused on these roads. 

5.2.6 Fixed speed cameras on Perth freeways 

Fixed speed cameras have not been shown clearly to have anything other than a local effect 
on crashes, nevertheless the measured effects are very substantial, especially the effects on 
fatal and serious injury crashes. For this reason they are most suitable for use on highly-
trafficked high-speed roads such as urban freeways, where other forms of speed 
enforcement such as mobile camera units at the roadside present a danger to the operators 
and the traffic itself. 

It is proposed that fixed speed cameras be considered for use on freeways in Perth, and the 
density of their placement be analysed in the next stage of this project. Experience from the 
U.K., where the use of overtly-operated fixed speed cameras is extensive and their effects 
on crashes have been analysed, is expected to be most relevant. The limited experience 
with fixed cameras on freeways in Victoria, and on rural highways in New South Wales, is 
also expected to contribute. 

Unfortunately there is no recent information on the extent of excessive speeding on Perth’s 
freeways as this road environment has not been included in the Main Roads Department’s 
surveys of general speed behaviour on WA roads (Radalj 2006). 

5.2.7 Point-to-point speed camera systems on highly-trafficked rural highways 

While overt fixed speed cameras measuring “spot” speeds appear to be very effective in 
reducing speeds and road trauma at specific sites, in general they do not influence drivers 
other than at those sites (unless the density of cameras is high and above a critical 
threshold). If the intention is to reduce speeds along a substantial “black” route using overt 
fixed cameras, there may be a case for installing point-to-point camera systems to enforce 
speeds along the whole route. 

Point-to-point camera technology uses a number of cameras mounted at staged intervals 
along a particular route.  The cameras are able to measure the average speed between two 
points or the spot speed at an individual camera site.  In order to measure the average speed 
between two points the cameras must be linked to one another and the time clocks on both 
machines must be synchronised.  The average speed is then determined by dividing the 
distance travelled by the time taken to travel between the two points.  The distance 
between two camera sites may vary from as low as 300 meters to up to tens of kilometres.  
An enforcement threshold may also be implemented to allow for acceptable variations in 
driver speed along the route.  Potentially, a lower enforcement threshold could be 
considered for the average speed measured by this technology than the spot speeds 
measured by mobile and fixed speed cameras. 

The limited number of published evaluations of such systems in the U.K. suggest that they 
are effective in reducing speeds and casualty crashes along the whole route on which they 
are installed. It is unclear what routes would be suitable for this form of speed enforcement 
in WA. The route would need to be relatively highly-trafficked, have a sufficient crash rate 
to make these relatively expensive systems cost-effective, and have limited access/egress 
opportunities along its length to make it operationally viable (though the presence of local 
traffic making small trips along the route is not an issue). The national highway across the 
Nullabor Plain has been suggested as a suitable route and the cost-effectiveness of the use 
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of a point-to-point camera system will be investigated in the next stage of the project, if 
possible. 

5.3 SIZE OF ROAD TRAUMA PROBLEM IN EACH ROAD ENVIRONMENT 

A necessary first step in the economic analysis of each of the speed enforcement options 
outlined in section 5.2 above is to determine the size of the road trauma problem in each of 
the road environments proposed as the principal focus for each of the options (Table 3). 
There is evidence that each option reduces casualty crashes to a measured extent, and some 
enforcement methods have been found to reduce fatal crashes to a larger extent. The 
economic analysis will consider the reductions in crashes weighted by their social costs. 
Hence the proportion of fatal crashes, in particular, in each environment needs to be noted. 

Table 3: Road environments proposed as the focus of each of the speed enforcement 
options for WA to be analysed in the next stage 

 

Type of speed enforcement and road 
type proposed applicable to 

Length of 
road (km) 

Estimated 
traffic 

(million 
veh-km) 

1991 

No. of 
casualty 
crashes 

2002-2004 
(note * ) 

Percentage 
of casualty 

crashes 
with fatal 
outcome 

URBAN ROADS (mainly in Perth)     

Covert mobile speed cameras on urban 
highways 

1815 7910 4341 1.41% 

Overt mobile speed cameras randomly 
scheduled on urban highways 

1815 7910 4341 1.41% 

Laser speed detectors on urban local 
roads 

8200 2090 8859 1.25% 

Fixed cameras on Perth freeways 62 230 697 1.43% 

RURAL ROADS     

Overt mobile speed cameras randomly 
scheduled on rural highways 

20,194 4170 1776 8.05% 

Mobile radar units on undivided rural 
highways and local roads 

123,800 
(estimate) 

5200 3211 7.04% 

Point-to-point speed camera systems on 
highly-trafficked rural highways 

NK NK NK NK 

* Includes only 2002-2004 crashes with known speed zone at the crash location (i.e. 73.0% of all 
reported casualty crashes and 87.6% of fatal crashes) 

The length of each road environment in WA, and the amount of traffic on them, will 
determine the density of the level of enforcement applied to each type of road in 
comparison with the application rates in other jurisdictions from which the evidence of 
effect will be derived. Table 3 provides the length and estimated traffic volume (in 1991) 
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on each of the focus types of road in WA. This data has been derived from information in 
the Mass Limits Review (NRTC 1996) providing data for each Australian State. The traffic 
volume estimates for 1991 probably under-estimate current volumes, but in practice only 
the relative volumes across states will be used in the next stage of the project and the 
analysis will not be sensitive to any disproportionate increases in volume between states. 
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6 ROAD TRAUMA REDUCTIONS RELATED TO OPERATIONAL 
LEVELS 

After reviewing a large number of studies of the effects of varied levels of traffic 
enforcement on casualty crashes, Elvik (2001) concluded that the relationship is of the 
form shown in Figure 1. Even for the most effective forms of enforcement, the relationship 
with crash reductions is not linear. Diminishing returns apply as the level of enforcement 
increases. However, within the range of increases observed in the studies (up to 10-12 
fold), it appears that at least some crash reductions occur for each increase in enforcement 
effort. Effects beyond that level are uncertain. While most of the studies from which this 
relationship was derived relate to stationary (intercept) speed enforcement, Elvik quotes 
evidence supporting its applicability to speed cameras as well.  
 

 
Figure 1:  General relationship between traffic enforcement and crashes identified by Elvik 

(2001) 

Elvik (2001) proposed a number of potential functional forms for the relationship shown in 
Figure 1. Perhaps the most suitable are:  
 
the logarithmic function:   Y = A + B . log(X) 
 
the power (or geometric) function:  Y = A . XB  
 
or the exponential function:   Y = A. exp(B . X) 
 
where Y is the number of casualty crashes, X is the level of enforcement, and A and B are 
parameters related to the shape and level of the relationship. Figure 1 indicates that B is 
negative, ie. that a given increase in enforcement from its current level leads to a lower 
level of crashes. The magnitude of B depends on the strength of the relationship between 
the specific type of enforcement and crashes. 
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6.1 VICTORIAN COVERT MOBILE SPEED CAMERA PROGRAM 

The level of speed enforcement can be measured in a variety of ways, including the 
number of operational hours, the number of offences detected, and the number of traffic 
infringement notices (tickets) issued to detected offenders. In camera-based systems, not 
all detected offences result in tickets being issued, hence the specific deterrence following 
detection is eroded. Cameron, Newstead and Gantzer (1995) have found that the most 
appropriate measure of the level of the Victorian speed camera program is the number of 
speeding tickets issued from camera detections. In Victoria, with its vigorous follow-up 
processes and escalating sanctions, a very high proportion of the speeding fines are paid. 
The best indicator, in terms of deterrent value, of the level of covert mobile speed camera 
operations would appear to be the number of speeding tickets issued. 
 
A number of Victorian studies have calibrated the relationship between the level of 
speeding tickets issued and road trauma reductions. The most definitive study has 
confirmed the key role of the number of speeding TINs detected having an influence on 
crashes in subsequent periods (Cameron et al., 2003a, b). During 1999, the Victoria Police 
varied the levels of speed camera activity substantially in four Melbourne police districts 
according to a systematic plan. Camera hours were increased or reduced by 50% or 100% 
in respective districts for a month at a time, during two separate months when speed-
related publicity was present and during two months when it was absent. Monthly casualty 
crashes in the ten Melbourne police districts during 1996-2000 were analysed to test the 
effects of the enforcement, publicity and their interaction. Monthly levels of speeding 
offences detected by cameras varied substantially over time in all districts, but the most 
extreme variations occurred in the four districts as planned. Changes in crash frequency 
were found to be inversely associated with changes in the levels of speeding TINs issued 
following detection in the same district during the previous month (Figure 2).  
 

Change in crashes in Police District versus TINs detected in District during previous 
month (average 250 hours of speed camera operations per District per month)
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Figure 2: Relationship between casualty crashes and level of speeding Traffic 

Infringement Notices (TINs) issued following detection by Victorian covert mobile speed 
cameras 
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The risk of fatal outcome of the casualty crashes was also found to be inversely associated 
with changes in the levels of speeding TINs issued following detection in the same district 
during the previous month. It was reduced by more than 40% when the level of speeding 
TINs from offences detected during the previous month was at relatively high levels (65% 
greater than average). 
 
Figure 3 shows the same relationship as Figure 2, expressed as a relative risk and relative 
to the average level of speeding TINs issued following detection during the previous 
month. Also shown is the 95% confidence limits on the risk estimates, which indicate the 
degree of uncertainty in them due to the chance variation in crash frequencies. It was found 
that the power function was the best of Elvik’s proposed functional forms to represent this 
relationship. When this functional form was fitted to the relationship, the key parameter B 
was estimated to be -0.1115. The same function fitted to the 95% confidence limits 
indicated that B could range between -0.0863 and -0.1372. These values were considered 
to represent the range of uncertainty in B. 
 

y = 1.012x-0.1115

R2 = 0.9037

y = 1.0774x-0.1372

R2 = 0.8792

y = 0.9535x-0.0863

R2 = 0.9129

0.9

0.95

1

1.05

1.1

1.15

1.2

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Relative level of speeding TINs detected in Police District during previous month

R
el

at
iv

e 
ris

k 
of

 c
as

ua
lty

 c
ra

sh

 

Figure 3: Relative relationship between casualty crash risk and level of speeding TINs 
(with 95% confidence limits on the risk, and power functions fitted to each relationship) 

 

Figure 4 shows the relationship between the risk of fatal outcome of the casualty crashes 
and the level of speeding TINs issued, again expressed in relative terms and with 95% 
confidence limits. The power function also best represented this relationship, resulting in 
an estimate of B of -0.8516 in this case. The estimates of B when the same function was 
fitted to the 95% confidence limits were -0.7312 and -0.9838, indicating the range of 
uncertainty in B. 
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Figure 4: Relative relationship between the risk of fatal outcome in casualty crashes and 
the level of speeding TINs (with 95% confidence limits on the risk, and power functions 

fitted to each relationship) 

The relationships shown in Figures 2-4 relate to the Victorian mobile speed camera 
program as it operated during 1996-2000, i.e. around 4000 operational hours per month 
and before the change to operate more covertly (using “flashless” cameras and less obvious 
cars) and the lower enforcement tolerance introduced in 2001/02. 

From 2001/02 the relationship between operational hours, offences detected and TINs 
issued became more complex due to the changed detection threshold and subsequent 
research was based on monthly hours as the measure of the operational level of the 
program, together with qualitative factors representing the degree of covertness and the 
enforcement tolerance. During the period 1998-2003, Bobevski et al (2004) fitted power 
functions to monthly camera hours (which rose to around 6000 hours over the period) and 
other relevant factors. The analysis estimated B to be -0.092 in the case of casualty crash 
risk and -2.03 in the case of the risk of fatal outcome of the casualty crashes. These results 
suggest that in the more recent phase of the Victorian speed camera program, its marginal 
effect on casualty crash risk has weakened somewhat whereas the effect on the risk of fatal 
outcome has strengthened and more than doubled. To what extent this stronger effect of 
increased operational levels on the most severe crashes is due to the more covert operations 
and/or reduced enforcement tolerance is unclear. 

6.2 QUEENSLAND OVERT MOBILE SPEED CAMERA PROGRAM 

Studies have been conducted on the crash reduction effects of the Queensland program as 
it has grown from 852 hours per month in 1997 to about 6,000 hours per month during 
2003 (Newstead and Cameron, 2002; Newstead 2004). The crash reductions have 
generally been limited to an area within two kilometres of the camera sites. The strongest 
effects have been on casualty crashes, with no differential effect on crashes of different 
severity (fatal, hospital admission, or medical treatment crashes). There were smaller 
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reductions in material damage only crashes within two kilometres of camera sites. The 
estimated crash reduction during 2003 was limited to the first nine months of the year 
(Newstead 2004). 

As the program grew, the two kilometre areas around camera sites covered a greater 
proportion of the total casualty crashes in Queensland, rising from about 50% to 83% over 
the evaluation period. Thus the localised crash reductions around camera sites can be 
interpreted as a general effect on crashes, assuming that the program had no effect beyond 
the two kilometre areas (this is likely to be a conservative assumption and the general 
effect could be larger). The relationship between the increased monthly hours and the 
general casualty crash reductions over 1997 to 2003 can be seen in Figure 5. 

General reduction in casualty crashes associated with increased monthly hours of 
operation of the Queensland mobile speed camera program

y = -15.9Ln(x) + 99.771
R2 = 0.8849
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Figure 5: Relationship between casualty crashes in Queensland and monthly hours of the 
overt mobile speed camera program with randomised scheduling 

The last point in Figure 5 was obtained from a separate study of the effect of increased 
activity in the Queensland Road Safety Initiatives Package during 2003, a component of 
which was a 50% increase in speed camera hours. Modelling of the relationships between 
monthly crashes and many program operational factors showed that monthly speed camera 
hours during 1998 to 2003 were statistically significantly related to serious casualty 
crashes (those resulting in death or hospital admission) (Newstead, Bobevski, Hosking, 
Delaney and Cameron, 2004). On the basis that previous research had shown no 
differential effect of the program by crash severity, the fitted relationship was used to 
estimate the casualty crash reduction from the monthly average camera hours during 2003. 
Figure 5 shows that the 2003 estimate of the general casualty crash reduction is consistent 
with the overall relationship between increasing monthly hours and the effect of the 
Queensland speed camera program, which on this occasion was found to be best 
represented by the logarithmic functional form. 

The Queensland speed camera program achieved this effect on crashes by committing the 
hours to about 23,818 kilometres of urban and rural highways which carried an estimated 
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20,450 million vehicle-kilometres of travel during 1991. While the WA roads of the same 
type are not much shorter (22,009 kilometres), they carried substantially less traffic 
(12,080 million vehicle-kilometres) and hence a lower crash rate could be expected on 
those roads. For this reason, fewer hours of overt mobile speed camera operations need to 
be committed to the urban and rural highways in WA to achieve the same crash reductions 
achieved by the Queensland program shown in Figure 5. 

The ratio of the estimated levels of traffic on highways in WA and Queensland during 
1991 was used to adjust the fitted relationship shown in Figure 5 to estimate the 
corresponding relationship for WA: 

Casualty crash change (%) =  -15.9 loge (monthly camera hours in WA) + 91.40 

It should be emphasised that this relationships represents a fit to the estimated crash 
reductions over a limited range of estimated monthly hours and should be extrapolated 
with caution outside the range; especially low monthly hours may produce a misleading 
result. 

The proportion of total speed camera hours in Queensland carried out in Brisbane was 27-
29% during 1999-2003. This corresponds approximately with 33% of total travel on 
Queensland highways being in urban areas. In WA the proportion of total travel on 
highways being in urban areas (mainly Perth) was 65.5%, which is reflected in 11 of the 14 
existing Multanova speed cameras and 86% of the speeding offences detected being 
associated with those areas. There was no evidence from the Queensland research that their 
speed camera program was more or less effective in metropolitan areas compared with 
rural areas (Newstead and Cameron 2002). The proposed economic analysis of overt 
mobile speed cameras with randomised scheduling planned to consider their operations in 
Perth and rural WA separately because different economic values could be found in these 
two environments given the crash patterns on highways in each area.  

6.3 HIDDEN MOBILE SPEED CAMERAS IN NEW ZEALAND 

In section 5.2.3, it was suggested that experience from New Zealand indicates that there 
are additional crash reduction benefits to be gained from hiding (operating covertly) 
previously overtly-operated speed cameras in road sections where speed cameras are 
known to operate. The effect appears to generalise beyond the camera zones to produce a 
general effect across a broader area, perhaps because drivers perceived the threat from 
hidden surveillance to be broader than camera zones (Keall, Povey and Frith 2001). 

The research from New Zealand relates to a two year period when mobile speed cameras 
were hidden in camera zones on 100 km/h speed limit rural roads in one major Police 
Region. As well as the covertness of the camera surveillance, there was a 26% increase in 
camera hours on the 100 km/h roads during the first year, but this fell by 13% during the 
second year. The speeding detection rate increased five-fold, but because of constraints in 
the back-office to process the increased offence number, the ticketing rate (speeding 
infringement notices issued per photograph taken) fell by about one-third. The net result 
was a four-fold increase in the number of speeding tickets issued in the Police Region.  

While the increased number of speeding tickets was considered to be an integral part of the 
move to hidden camera operations and together they represent the hidden camera program 
(Keall, Povey and Frith 2002), it is not clear to what extent the crash reduction benefits 
were also due to the additional hours of operation. For this project, the additional hours 
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were considered to be a relatively minor contributor, though their increase is 
acknowledged in the economic analysis in section 7.3. 

As outlined in section 2.5.1, there was an 11% reduction in casualty crashes on 100 km/h 
roads throughout the Police Region during the hidden camera program. The number of 
persons killed or injured in these same crashes was reduced by 19%, suggesting a 
reduction in injury severity as well as crash risk, but no direct evidence was presented of a 
reduction in the risk of fatal or serious injury outcome. There was also less reliable 
evidence that the reduction in casualty crashes was greater (22%) within the speed camera 
zones on 100 km/h roads. However, the major benefit of the hidden camera program was 
the general effect across all 100 km/h roads, of which the camera zones were a relatively 
small part. 

The hidden camera program in New Zealand was a relatively short trial and since that time 
all mobile cameras have returned to overt operations (notwithstanding recommendations to 
the contrary to the New Zealand government). Hence there is no evidence of any further 
benefits which might have been achieved had the camera hours escalated over time as, for 
example, has been seen from research on the Victorian and Queensland speed camera 
programs. However, the research is definitive regarding the crash reduction benefits from a 
change from overt to covert operations within known speed camera zones (recognising the 
small increase in hours and the four-fold increase in speeding tickets in the New Zealand 
case). It is one of the few studies where the effect of an operational change is measured. 

6.4 MOVING MODE (MOBILE) RADAR UNITS IN VICTORIA 

Studies of the crash reduction effects of mobile radar in Victoria considered two periods in 
depth: 1995/96 when 48 units operated and 1996/97 when 73 units operated 
(Diamantopoulou et al, 1998 and 2002). Almost the same number of operational hours on 
undivided rural roads were achieved during each period, namely 47,140 hours p.a.  
However, the proportion of hours achieved by covert units (unmarked patrol cars) was 
greater in the second period, 27.8% compared with 19.5%, and a greater number of 
speeding offences were detected, 39,183 compared with 32,051. 

The clearest crash reduction effects from the different forms of mobile radar operations 
during these periods came from roads were the patrol cars operated covertly or there was a 
mixture of covert and overt operations on highways in the same region on the same days. 
During 1995/96, there was 16.9% reduction in casualty crashes 1-4 days after either covert 
or mixed overt/covert operations (perhaps also on the day of operation). During 1996/97, 
the crash reduction of the same type was 20.3%. The greater effect from the same total 
hours of operation was thought to be due to the increased covertness and/or the greater 
number of total speeding apprehensions (including offences detected by overt operations). 
This is not to say that overt operations from marked mobile radar cars were not effective, 
only that the evidence was less clear in this case. 

Assuming also zero crash reduction if there were no mobile radar hours and no speeding 
offenders apprehended, an exponential relationship between the crash reduction and the 
total number of speeding offences detected by moving mode radar per annum was found to 
best represent this association in Victoria. The reduction in casualty crashes was assumed 
to apply from the next day and up to four days after the mobile radar operations of any 
type. To achieve this effect across all mobile radar operations in WA, there appears to be a 
need for a high proportion of operations (say, at least 80%) to be conducted covertly, 
though there is a case for a reasonable proportion of overt (and mixed) operations to 
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increase the visibility of the overall program. This requirement for a high proportion of the 
mobile radar cars to be unmarked may create a difficulty for general policing operations in 
rural WA, which traditionally have made use of the same traffic patrol cars. 

The fitted relationship was: 

Casualty crash reduction (%) = 100 (1  - exp [(8.89 – annual offences detected)/172822]) 

and is shown in Figure 6 for annual offences detected up to 250,000 (about six times the 
level achieved by the operations in Victoria). 

Effect of covert and mixed overt/covert moving mode radar (MMR) operations 1-4 days after 
enforcement presence
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Figure 6: Relationship between casualty crash reduction and mobile radar operations in 
Victoria, extrapolated beyond 1995/96 and 1996/97 levels (first two data points) 

The crash reduction effects achieved in Victoria were produced generally from two shifts 
of mobile radar operations per day on undivided roads in the same area, with about seven 
hours operated per shift. For the crash reductions effects shown in Figure 6 to apply to all 
casualty crashes throughout the year in an area, the operations would need to be carefully 
scheduled so that the four day effect is continuous. This is achieved, ideally if each mobile 
radar unit is operated for two shifts every fourth day, that is for 91.5 days per year, 
assuming that the rural areas are too far apart to make it feasible for an individual unit to be 
operated in more than one area. Operated for 14 hours on each of those days, an optimised 
mobile radar unit would achieve 1,281 hours per year, after which additional optimised 
units would be necessary to achieve additional hours while maintaining the crash reduction 
effects shown in Figure 6. 

In practice, it was not expected that police could maintain the optimal scheduling of mobile 
radar units to achieve the full potential crash reduction that Figure 6 suggests. There is also 
the question of whether the effects measured for overt and mixed overt/covert operations 
can be confidently assumed to apply to all operations, notwithstanding the 
recommendation that high proportion of operations should be conducted covertly in WA. 
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Because of concern about both of these practical issues, the economic analysis in section 
7.3 assumed only half the crash reduction effects shown in Figure 6 for each level of 
annual speed offences detected by mobile radar operations. 

6.5 HAND-HELD LASER SPEED DETECTORS IN MELBOURNE 

The study of laser speed detectors in Melbourne during 1997 provides some indication of 
the effects on crashes related to the intensity of the enforcement operations (Fitzharris et al 
1999). The research considered the effects of the overtly-operated hand-held laser speed 
detectors on urban freeways, arterial roads and local streets, but only the effects in the local 
street environment will be examined here (see section 5.2.5).  

During 1997, laser speed detectors were used with low intensity (less than 3 hours per site 
per year) at 70% of local street sites and with medium intensity (3 to 15 hours per site per 
year) at 25% of the sites. Sessions were typically of one hour duration at each site per 
occasion, during which on average 3.33 speeding offenders were detected. The sites had 
been chosen on the basis of high crash frequencies over their two kilometre length during 
1993-1995 and averaged 4.8 casualty crashes per year. 

The overall results suggested that the overt operations at low-to-medium intensity had a 
localised effect of substantial duration (apparently up to a year) which could be expanded 
to a general effect if there were multiple sites covering (within two kilometres) a high 
proportion of crashes. With limited enforcement resources available, the finding that low-
to-medium intensity of enforcement per annum is adequate is an important factor in 
maximising the number of sites while retaining the effect on casualty crashes. 

The detailed results from the study (Harrison et al 1999) showed that, when some 
questionable data from three Police Districts was ignored, there was 3.76% reduction in 
casualty crashes and 4.46% reduction in serious casualty crashes (those resulting in death 
or hospital admission) at the local street sites during 1997. The analysis took into account a 
range of alternative explanatory factors, so there is confidence that these road trauma 
reductions were due to the low-to-medium intensity of laser operations at the sites. 

The crash reduction effects of laser speed detector operations at sites on arterial roads were 
apparently larger (7.6% to 9.6%), perhaps in part due to higher proportions of medium and 
high (greater than 15 hours per site per year) intensity operations at those sites. However, 
three alternative, camera-based methods of speed enforcement on urban arterial roads, with 
clear evidence of general effects extending beyond enforcement sites, are being considered 
for this road environment in this project. 

6.6 FIXED SPEED CAMERAS 

As outlined in Chapter 3, the most comprehensive experience with fixed speed cameras 
comes from the UK, where the program has also been carefully evaluated at each stage 
during its expansion. The initial evaluation study (Hooke et al 1996) noted that the social 
benefit from cameras in their first year was five times the investment, leading to the 
recommendation that at least part of the fine revenue from camera-detected offences 
should be used to recover the costs of the camera program and thus allow its expansion to 
provide wider social benefits. This led to the Cost Recovery Program, initially in eight 
pilot areas, then expanding to at least 38 areas based on partnerships of the responsible 
agencies. The evaluations of each stage are summarised in the following table. 
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Table: Fixed speed cameras. Measured effects on road trauma and speeds at camera sites and benefit-cost ratios of programs evaluated. 

 Road trauma reduction at camera sites Speed reduction at camera sites Report and fixed 
speed camera 
program 
evaluated 

Size of program 
evaluated 

Casualty 
crashes 

Serious 
casualties 

Fatalities or 
fatal crashes 

Mean speed 
reduction 

Reduction in 
proportion 
speeding 

Reduction in 
prop.  speeding 

excessively 

Benefit-cost 
ratio of 

program (incl. 
mobile cameras) 

Hooke at al (1996).
Mostly fixed speed 
cameras 

475 sites serviced 
by up to 102 
cameras in 10 
Police Regions in 
UK 

28% Not stated Not stated 4.2 mph Not stated Not stated 3.4 

PA Consulting 
(2001).  
Cost Recovery 
Program first year 

250 sites in 8 
pilot partnership 
areas in UK 

35% 

(6% over 
whole area) 

47% 

(18% over 
whole area) 

Not stated 5.6 mph 71% Not stated Not stated 

Gains et al (2003). 
Cost Recovery 
Program first two 
years 

599 sites in 8 
pilot partnership 
areas in UK 

5% 65% 

(4% over 
whole area) 

Not stated 4.5 mph 67% 96% 2.75 (2 years) 

Gains et al (2004). 
Cost Recovery 
Program first three 
years 

2300 sites in 24 
partnership areas 
in UK 

42% 51% 45% 5.3 mph  
(new sites) 

71% 
(new sites) 

80% 
(new sites) 

4.1 (3rd year) 

Gains et al (2005). 
Cost Recovery 
Program first four 
years 

4000 sites in 38 
partnership areas 
in UK 

24% 50% 29% 5.3 mph  
(new sites) 

70% 
(new sites) 

91% 
(new sites) 

2.7 (4th year) 

ARRB (2005). 
Fixed Speed 
Camera Program 

First 28 sites in 
New South 
Wales 

23% Not analysed 90% 6.3 km/h 
(12 months)

5.8 km/h 
(24 months) 

70% 
(12 months) 

72% 
(24 months) 

86% 
(12 months) 

87% 
(24 months) 

3.5 to 3.6 
(depending on 
program life 

assumed) 
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Following its introduction in 1992, the UK speed camera program has expanded to an 
estimated 6,000 sites (ICF 2003), most of which are overt fixed camera installations. Most 
of that expansion has been due to the Cost Recovery Program. Results at each stage of the 
expansion indicate that the fixed cameras have achieved 5% to 42% reductions in casualty 
crashes and 47% to 65% reductions in serious casualties (fatalities and serious injuries) at 
camera sites. Initial results suggesting that the cameras produced a general effect on 
crashes over the broader area in which the cameras were situated have not been reported in 
the later evaluations and may have been an aberrant finding from the initial studies. 

However there is little doubt that the UK fixed cameras reduce mean speeds and especially 
excessive speeds at camera sites, and consequently reduce road trauma in the vicinity. 
Similar experience has been seen with the initial 28 overt fixed speed cameras in New 
South Wales, and where fatal crashes at camera sites were reduced by 90% (ARRB 2005). 

There is little evidence of a synergy between multiple overt fixed speed cameras, whereby 
a general effect on speeds and road trauma across the whole road system is produced to 
add to the strong localised effect outlined above. Although the UK speed camera program 
had expanded to 4,000 sites by the time of the most recent evaluation study (Gains et al 
2005), the benefit-cost ratio for the program (including the mobile speed camera effects) of 
2.7 during its 4th year was typical or marginally lower than what had been achieved in 
earlier years (BCRs of 2.75 to 3.4). The benefit-cost ratio of the first 28 overt fixed speed 
cameras in New South Wales was also no more than 3.6. 

These findings suggest that the overall effects of overt fixed speed cameras is essentially 
the sum of their individual localised effects, and that the program benefit-cost ratio is 
essentially the same as individual fixed camera installations. The threshold of fixed camera 
density to produce an additional general effect appears not to have been reached in the UK, 
notwithstanding that it was considered to represent best practice in European Union 
countries so far as the level of investment in camera-based speed enforcement is concerned 
(ICF 2003). 

6.7 POINT-TO-POINT SPEED CAMERAS 

Point-to-point speed camera systems measuring average speeds between two or more fixed 
cameras have the potential to produce a general effect well beyond the localised effect at 
overt fixed camera sites. They have been installed at a few sites as part of the UK Cost 
Recovery Program described in section 6.6, but apart from information which can be 
gleaned from the detailed information in that program’s evaluation reports, there is little 
scientific evidence of their effects on road trauma. Gains et al (2003) indicated that the two 
0.5 km apart point-to-point cameras in Nottingham produced 31% reduction in serious 
casualties (not statistically significant) which was not significantly different from the road 
trauma reduction from speed cameras of all types. Keenan (2002) found 36% reduction in 
casualty crashes at the Nottingham site. 

The manufacturer of the UK point-to-point speed camera systems, Speed Check Services, 
have claimed that systems in Nottinghamshire (now 48 pairs of cameras), 
Northamptonshire (four pairs of cameras on a 4 km section) and South Yorkshire (eight 
pairs of cameras on an 11 km section of highway) have substantially reduced speeding and 
road trauma on the road sections they cover. In July 2005, the Scottish government 
launched a pilot scheme of 15 linked cameras on a 46 km section of highway in the 
Strathclyde area. In the first six months, road trauma on the route appears to have been 
substantially reduced but no formal evaluation has yet been carried out. 
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To date, the Speed Check Services point-to-point speed camera system is the only such 
system to receive Home Office Type Approval in the UK. In 2003, their website indicated 
that a pair of point-to-point cameras costs £70,000 ($170,000) and requires at least another 
£100,000 ($244,000) for the computer network to support it. There may be economies of 
scale with larger numbers of linked cameras because the Scottish government has reported 
that the 15 camera system in Strathclyde cost £775,000 ($1.891 million) in 2005. 

In the absence of clear scientific evidence of point-to-point speed camera systems having a 
general effect on road trauma over a substantial length of highway, it was decided that it 
was not possible to conduct a valid economic analysis of the potential introduction of such 
a system on suitable routes in WA (see section 5.2.7 for a discussion of suitable routes). 
There were also difficulties in obtaining information on the cost of installing, maintaining 
and operating such a system in the Australian environment. However, this decision could 
be revisited when definitive scientific evidence emerges from the UK (especially from the 
system over a long route in the Strathclyde area) and operational cost information from the 
pilot program in Victoria becomes available. 
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7 ECONOMIC ANALYSIS OF SPEED ENFORCEMENT OPTIONS 

The economic analysis of each speed enforcement option outlined in section 5.2 was 
carried out making use of the calibrated relationships established in chapter 6 linking road 
trauma reductions with the level of operation of each type of enforcement. The 
relationships established in other jurisdictions generally needed to be recalibrated for the 
WA environment to reflect the relative traffic level and/or total length of the type of road 
considered to be the focus of the enforcement, compared with the other jurisdiction. 

The economic benefits from the road trauma reductions estimated to be produced by each 
level of enforcement (or increase in level) were initially calculated using the unit costs at 
each crash severity level published by BTE (2000), updated from 1996 values to 2005 
using the Consumer Price Index, as follows: 

• Fatal crashes       $2,047,615 

• Severe injury crashes resulting in hospitalisation  $505,390 

• Injury crashes resulting in other medical treatment  $17,065 

Where the calibrated relationship was in terms of a reduction in casualty crashes generally 
(all levels of severity), the average crash cost was calculated by weighting each of the 
above unit costs in proportion to the crash severity distribution on the focus roads during 
2002-2004. In some analyses, the calibrated relationships indicated a greater effect on fatal 
crashes and/or severe injury crashes, so separate unit costs were used. 

The operating costs per hour for each type of enforcement were estimated from 
information provided by the WA Police Service and are shown in Appendix A. The fixed 
costs of enforcement equipment were amortised over their useful life, at 7% p.a. interest 
rate, to provide a monthly cost. This cost was added to monthly vehicle leasing costs and 
operational manpower costs to provide the operating costs per hour under current 
structures. The cost per hour to operate a (Multanova) speed camera was estimated to be 
$67.47 in Perth and $49.48 in the rest of WA, whereas moving mode (mobile) radar units 
were estimated to cost $43.01 per hour to operate. 

The offence processing costs, for each type of offence record (photographic evidence or 
on-the-spot notice), per offence detected were estimated in a similar way. The cost per 
1000 speeding infringement notices issued was estimated to be $135.11 for offences 
detected photographically and $408.25 for offences recorded on on-the-spot notices. The 
fixed costs of the back office and equipment to process these offences was estimated to be 
$1,913,000 currently (excluding some unknown costs) which was amortised as $22,083 per 
month at 7% p.a. interest rate over an assumed ten year life. This amortised fixed cost was 
split in proportion to the number of offences of each type processed during 2004 to provide 
the monthly fixed cost for Multanova detected offence processing ($14,661) separate from 
on-the-spot offence processing ($7,422). 

7.1 COVERT MOBILE SPEED CAMERAS ON URBAN HIGHWAYS 

In section 5.2.1, it was proposed that the focus of covert mobile speed cameras for the 
economic analysis would be on urban arterial roads (highways), which lie principally in 
Perth. Table 3 indicates that 120.58 casualty crashes per month occurred on those roads in 
Perth during 2002-2004, of which 1.41% had fatal outcome. The average cost of a casualty 
crash on those roads was $152,015 in year 2005 prices. 
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To start the economic analysis, it was envisaged that the 14 existing Multanova speed 
cameras (11 in Perth, three in rest of WA) would be dedicated to the Perth arterial roads 
and would operate covertly as outlined in section 5.2.1. Since the effectiveness of the 
current Multanova operations is unknown, it is not known to what extent the change in 
operational method per se would result in a road trauma reduction without any increase in 
enforcement hours. However, the effect of increased hours of covert operations can be 
estimated from the relationships established in section 6.1 and, as will be seen, substantial 
increases in enforcement hours would be justified. 

The 14 existing Multanova speed cameras achieved close to 36,000 hours of operation or 
3,000 hours per month during 2004. Based on 623.43 vehicles per hour processed by 
Multanovas in Perth during 2004, the 14 Multanovas could be expected to measure the 
speeds of 1,870,290 vehicles per month. Based on experience in Victoria over many years 
prior to 2001/02, it would be expected that the offence detection rate would fall rapidly to 
about 2% associated with the covert operations (and the absence of public announcements 
about camera locations). Coupled with an estimated non-prosecutability rate of 20% (based 
on the current rate of 21%), it could be expected that 30,000 speeding infringement notices 
issued would result from the 3,000 hours of covert speed camera operations per month on 
Perth arterial roads. The 1:10 ratio of camera hours to speeding TINs issued was typical of 
the Victorian speed camera program during 1995-1998 (Gelb et al, 1999). 

The economic benefits and costs of each extra 100 hours of covert speed camera operations 
per month were estimated based on the road trauma relationships (casualty crash risk and 
risk of fatal outcome) calibrated in section 6.1 and using the costs per hour of the 
additional enforcement. The costs of processing each additional 1,000 speeding 
infringement notices generated by the increased camera hours were also calculated, but this 
additional cost was much smaller than the cost of the additional hours. For this reason, it 
was not necessary to assume that the offence detection rate would fall as the level of 
enforcement increased (as would be expected if the transgression rate falls). This would 
have involved questionable assumptions about the extent of reductions in transgression and 
detection rates, which ultimately would have had little effect on the economic analysis. 

Table 4 shows increases in covert mobile speed camera hours in Perth from a base level of 
3,000 hours per month would be associated with decreasing marginal benefit-cost ratios 
(BCR), but the marginal BCR would always be greater than one up to 10,000 hours per 
month. The program BCR (for the additional enforcement above the base level) would 
increase initially then fall. As a basis of comparison with other enforcement options, if the 
hours per month were to triple to 9,000 hours, it is estimated that the program BCR would 
be 6.1. In addition, a program of that size is estimated to produce an 11.5% reduction in 
casualty crashes and, more importantly, over 65% reduction in fatal crashes on Perth’s 
arterial roads. 

A program of covert mobile speed cameras operating for 9,000 hours per month in Perth, 
and generating 90,000 speeding infringement notices, is estimated to cost $634,100 per 
month to operate. Against this cost should be compared the $9 million per month in 
expected fine revenue. 
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Table 4: Economic analysis of an increase in covert mobile speed camera operations 
on Perth’s arterial roads (from a base level of 3,000 camera hours/month). 

Speed 
camera 
hours 
per 

month 

Speeding 
tickets 
issued 

per 
month 

Marginal 
BCR for 

next 
increase 
in hours 

Program 
BCR 

(above 
base 
level) 

Casualty 
crash 

reduction

Fatal 
crash 

reduction

Fine 
revenue 

per 
month 
($’000) 

Program 
cost per 
month 
($’000) 

Nett 
cash 
flow 
per 

month 
($’000)

3000 30000 22.7 0.0 0.0% 0.0% 3000 221.1 2778.9 

4000 40000 14.3 4.4 3.2% 24.2% 4000 289.9 3710.1 

5000 50000 10.0 5.9 5.5% 38.9% 5000 358.8 4641.2 

6000 60000 7.6 6.3 7.4% 48.7% 6000 427.6 5572.4 

7000 70000 6.0 6.4 9.0% 55.8% 7000 496.4 6503.6 

8000 80000 4.9 6.3 10.4% 61.1% 8000 565.2 7434.8 

9000 90000 4.1 6.1 11.5% 65.3% 9000 634.1 8365.9 

10000 100000 3.5 5.9 12.6% 68.6% 10000 702.9 9297.1 

 

7.2 OVERT MOBILE SPEED CAMERAS WITH RANDOMISED SCHEDULING 

In section 5.2.2, it was proposed that the focus for overt mobile speed cameras with 
randomised scheduling would be on relatively highly-trafficked roads, and Perth arterial 
roads (highways) and rural highways outside Perth would be considered separately. Table 
3 indicates that 120.58 casualty crashes per month occurred on arterial roads in urban areas 
and 49.33 per month occurred on rural highways during 2002-2004. The average cost of a 
casualty crash on urban arterial roads was $152,015 in year 2005 prices. The average cost 
on rural highways was $403,552, the higher unit cost being due to a greater proportion of 
fatal crashes among the casualty crashes on rural roads compared with urban roads. 

To provide a direct comparison with the speed enforcement option whereby all 14 existing 
Multanova speed cameras are operated covertly in Perth (section 7.1), the economic 
analysis initially envisaged the same 14 cameras operating overtly with randomised 
scheduling on Perth’s arterial roads. Again, because the effectiveness of the current 
Multanova operations is unknown, it is not known to what extent the change in operational 
method would change crash frequencies on those roads. However, the effects of increases 
in operational hours can be estimated from the relationship established in section 6.2. 

The existing Multanova cameras achieved 3,000 hours per month during 2004 and this was 
taken as the base level for the analysis. In Queensland, this many hours of speed camera 
operations detected 37,500 offences resulting in 30,000 speeding infringement notices 
being issued. Again, for comparison with the speed enforcement option using covert 
cameras, the base level number of infringement notices issued from the 3,000 hours in 
Perth was taken to be 30,000 per month. This level of offence notices is likely to result 
rapidly from the increased threat to speeding drivers from the randomised scheduling and 
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absence of public announcements compared with current Multanova operations, resulting 
in the offence detection rate falling to about 2% compared with 2.9% recorded in 2004. 

Table 5 shows increases in overt mobile speed camera hours with randomised scheduling 
in Perth from a base level of 3,000 hours per month would be associated with decreasing 
marginal BCRs, and the marginal BCR would always be greater than five up to 10,000 
hours per month. The program BCR (for the additional enforcement above the base level) 
would not start to fall until the enforcement exceeds 9,000 hours per month. The program 
BCR at that level, representing a tripling of the base hours per month, would be 7.9. In 
addition, a program of that size is estimated to produce 27.3% reduction in casualty crashes 
on Perth’s arterial roads. 

Table 5: Economic analysis of an increase in overt mobile speed cameras with 
randomised scheduling on Perth’s arterial roads (from a base level of 
3,000 camera hours/month using all 14 existing camera units). 

Speed 
camera 
hours 
per 

month 

Speeding 
tickets 
issued 

per 
month 

Marginal 
BCR for 

next 
increase 
in hours 

Program 
BCR 

(above 
base 
level) 

Casualty 
crash 

reduction

Fine 
revenue 

per 
month 
($’000) 

Program 
cost per 
month 
($’000) 

Nett cash 
flow per 
month 
($’000) 

3000 30000 21.7 0.0 0.0% 3000 221.1 2778.9 

4000 40000 16.3 4.5 7.1% 4000 289.9 3710.1 

5000 50000 13.1 6.5 12.7% 5000 358.8 4641.2 

6000 60000 10.9 7.4 17.2% 6000 427.6 5572.4 

7000 70000 9.4 7.8 21.0% 7000 496.4 6503.6 

8000 80000 8.2 7.9 24.3% 8000 565.2 7434.8 

9000 90000 7.3 7.9 27.3% 9000 634.1 8365.9 

10000 100000 6.6 7.8 29.9% 10000 702.9 9297.1 

 

Operating a program of overt mobile speed cameras for 9,000 hours per month in Perth, 
and generating 90,000 speeding infringement notices, is estimated to cost the same 
$634,100 per month to operate as the operations using covert cameras previously 
described. There would be adequate funds from the fine revenue to hypothecate to the 
program. 

While there would appear to be greater economic benefits from operating mobile speed 
cameras overtly (with randomised scheduling) on Perth’s arterial roads compared with 
covert operations, this relative benefit could be reversed if fatal crashes are valued more 
highly than the “human capital” unit costs published in BTE (2000). In other jurisdictions, 
the social cost of crashes is valued by methods based on society’s “willingness to pay” to 
prevent serious crashes. BTCE (1997) derived “willingness to pay” values of fatal crashes 
during 1992, and the unit value of a fatal crash updated to 2005 would be $5,351,506. This 
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is 2.6 times the cost of a fatal crash used in the economic analyses in this report. The 
implications of using a higher value for fatal crashes will be discussed later. 

7.2.1 Urban arterial roads in Perth 

In section 5.2.2, it had been proposed that overt mobile speed cameras with randomised 
scheduling would be analysed separately for urban arterial roads and rural highways. In 
this section the 11 existing Multanova cameras operating in Perth and achieving about 
2,400 camera hours per month were taken as the base level. This leaves the existing three 
Multanovas operating in rural WA as the base level for the following section. 

Table 6 confirms the previous finding that an increase in overt mobile speed camera hours 
with randomised scheduling in Perth from the base level of 2,400 hours (and assuming 
24,000 speeding infringement notices per month would result from the change in 
operational format alone) would be associated with decreasing marginal BCRs, and they 
would always be greater than five. A program of 7,000 camera hours per month, 
representing an approximate tripling of camera hours, would provide the highest program 
BCR and is estimated to produce 25.2% reduction in casualty crashes on Perth’s arterial 
roads. 

Table 6: Economic analysis of an increase in overt mobile speed cameras with 
randomised scheduling on Perth’s arterial roads (from a base level of 
2,400 camera hours/month using 11 existing camera units). 

Speed 
camera 
hours 
per 

month 

Speeding 
tickets 
issued 

per 
month 

Marginal 
BCR for 

next 
increase 
in hours 

Program 
BCR 

(above 
base 
level) 

Casualty 
crash 

reduction

Fine 
revenue 

per 
month 
($’000) 

Program 
cost per 
month 
($’000) 

Nett cash 
flow per 
month 
($’000) 

2400 24000 25.6 0.0 0.0% 2400 177.8 2222.2 

3000 30000 20.5 4.4 5.2% 3000 219.1 2780.9 

4000 40000 15.5 7.6 12.0% 4000 287.9 3712.1 

5000 50000 12.4 8.9 17.3% 5000 356.7 4643.3 

6000 60000 10.3 9.3 21.5% 6000 425.5 5574.5 

7000 70000 8.9 9.3 25.2% 7000 494.4 6505.6 

8000 80000 7.8 9.2 28.3% 8000 563.2 7436.8 

9000 90000 6.9 9.0 31.1% 9000 632.0 8368.0 

10000 100000 6.2 8.8 33.5% 10000 700.8 9299.2 

 

7.2.2 Rural highways outside Perth 

For the purpose of comparison of overt mobile speed cameras randomly scheduled on rural 
roads with other rural enforcement options, an analysis was carried using a base level of 
600 hours per month achieved by the existing Multanova cameras in rural WA. For this 
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analysis the focus was on rural highways, not local roads, because of the need for the 
randomly scheduled overt operations to cover a high proportion of crashes in a 2 kilometre 
radius, suggesting that only operations on the relatively highly-trafficked highways could 
achieve this necessary constraint. 

Table 7 shows increases in overt mobile speed camera hours with randomised scheduling 
on rural highways from a base level of 600 hours per month would be associated with 
decreasing marginal BCRs, and the marginal BCR would always be greater than ten up to 
6,000 hours per month. The program BCR would start to fall when the enforcement 
exceeds 1,800 hours per month. The program BCR at that level, representing a tripling of 
the base hours per month, would be greater than 40. In addition, a program of that size is 
estimated to produce 19.5% reduction in casualty crashes on rural highways. 

While the economic benefits of this modest increase in speed camera hours on rural 
highways are substantial, principally due to the higher unit costs of casualty crashes on 
rural roads compared with urban areas, the crash reduction effects are smaller than that 
achieved by a tripling of camera hours on urban arterial roads. A five-fold increase in overt 
camera hours on rural highways, with randomised scheduling, is estimated to produce 
28.5% reduction in casualty crashes and still be associated with very high economic 
benefits. These benefits can also be compared with other rural speed enforcement options. 

Table 7: Economic analysis of an increase in overt mobile speed cameras with 
randomised scheduling on rural highways outside Perth (from a base level 
of 600 camera hours/month using 3 existing camera units). 

Speed 
camera 
hours 
per 

month 

Speeding 
tickets 
issued 

per 
month 

Marginal 
BCR for 

next 
increase 
in hours 

Program 
BCR 

(above 
base 
level) 

Casualty 
crash 

reduction

Fine 
revenue 

per 
month 
($’000) 

Program 
cost per 
month 
($’000) 

Nett cash 
flow per 
month 
($’000) 

600 6000 107.0 0.00 0.0% 600 32.5 567.5 

1200 12000 55.6 38.8 12.3% 1200 63.0 1137.0 

1800 18000 37.5 41.4 19.5% 1800 93.5 1706.5 

3000 30000 22.8 36.8 28.5% 3000 154.5 2845.5 

4000 40000 17.1 32.6 33.6% 4000 205.4 3794.6 

5000 50000 13.7 29.2 37.6% 5000 256.2 4743.8 

6000 60000 11.5 26.5 40.8% 6000 307.0 5693.0 

 

7.3 COVERT MOBILE SPEED CAMERAS ON PUBLICLY ANNOUNCED 
ROUTES 

In section 5.2.3, it was proposed that the evidence from the New Zealand hidden speed 
camera program (previously overtly-operated cameras operated covertly within known 
speed camera zones) could suggest the crash reduction benefits if WA’s speed cameras 
were operated covertly within the publicly announced routes given high profile in the 
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media the day before. The New Zealand experience suggests that the localised effect on 
crashes along these routes on the day of operation may extend in space and time to provide 
a general effect on crashes throughout the area in which drivers perceive a threat of 
detection. The general effect is likely to be very broad provided drivers perceive a threat. 

The New Zealand experience was limited to a two-year trial on 100 km/h rural roads in one 
major Police Region. Hence the results are only definitive for the change from overt to 
covert operations on rural roads. However the mechanism through which the change in 
operations appears to have its effect, namely a broader and increased perceived risk of 
detection, suggests that the covert operations of WA speed cameras on publicly announced 
routes should have the same effect in urban areas as on rural roads. 

7.3.1 Rural highways outside Perth 

An economic analysis was carried out on the additional benefits to be expected if WA’s 
Multanova speed cameras operated on publicly announced routes outside Perth were to be 
operated covertly, as outlined in section 5.2.3. It was assumed that the existing three rural-
operated cameras are principally focused on rural highways, where they achieve about 600 
hours of operation per month. Offences detected by these cameras appear to result in about 
5,525 speeding tickets per month being issued. For the purpose of comparison with the 
base level assumed for the randomly-scheduled overt cameras on rural highways in section 
7.2.2, it was assumed that 6,000 speeding tickets per month are issued from the existing 
rural camera operations. 

As outlined in section 7.2, there were 49.33 casualty crashes per month on rural highways 
during 2002-2004, with a relatively high average cost of $403,552 in year 2005 prices. 
Thus there is potential for substantial savings in the economic costs of crashes on rural 
highways if the change to covert operations within the publicly announced routes makes 
WA’s Multanova cameras more effective and increases their coverage in the same way as 
was achieved in New Zealand. 

Table 8 shows the estimated economic benefits from the change to covert operations 
within the publicly announced routes. It is assumed that there would be an 11% reduction 
in casualty crashes on rural highways due to this change. Since the New Zealand hidden 
camera trial involved approximately 25% increase in camera hours and resulted in a four-
fold increase in speeding tickets, these increased resource investments and costs have been 
included as part of the changed operations in WA (they are also considered to be relevant 
factors in achieving the crash reductions). Table 8 has been presented in a similar format to 
Tables 4-7 to allow direct comparison. However, the marginal BCR relates to the full 
increase in hours and tickets shown, not the next 100 hours as in the earlier tables. As 
discussed in section 4.3, the crash reduction effect of the existing Multanova operations on 
rural roads is not known and for this reason is indicated as “NK” in Table 8.  
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 Table 8: Economic analysis of a change from overt to covert mobile speed camera 
operations within publicly announced routes on rural highways outside 
Perth (from a base level of 600 camera hours/month). 

Speed 
camera 

hours per 
month 

Speeding 
tickets 
issued 

per 
month 

Marginal 
BCR for 
increase 
in hours 

and 
tickets 

Program 
BCR 

(above 
base 
level) 

Casualty 
crash 

reduction

Fine 
revenue 

per 
month 
($’000) 

Program 
cost per 
month 
($’000) 

Nett cash 
flow per 
month 
($’000) 

600 (base) 6000 NA 0.0 NK 600 32.5 567.5 

750 24000 222.2 51.6 11.0% 2400 42.4 2357.6 

 

Table 8 indicates that the change to covert operations on rural highways would be highly 
cost-beneficial, notwithstanding the additional offence processing costs involved. However 
there is a question whether the existing three Multanova cameras operating for 600 hours 
per month across all WA rural highways (estimated 20,194 kilometres in length) could 
create a general effect on drivers which would result in 11% reduction in casualty crashes 
on this road system in the long term. Unlike the other forms of rural speed enforcement 
considered in this project (e.g. randomly-scheduled overt mobile speed cameras and 
moving mode radar units on undivided roads), the relationship between increased hours of 
covert mobile of speed cameras within designated camera zones and crash reductions is 
unknown. In particular, it is not known what minimum density of camera zones enforced in 
this way is necessary for the operations to achieve a general effect across the roads on 
which they lie. 

7.3.2 Urban arterial roads in Perth 

Assuming that the New Zealand experience with covert operations of speed cameras within 
designated speed zones is just as relevant on urban arterial roads as rural highways, an 
economic analysis was carried out for this change in camera operations in Perth. Based on 
the hypothesised mechanism by which the change in operations has its effect, there is more 
confidence that the general effect on crashes will result from the existing 11 Multanova 
cameras in Perth if operated in this way because their density is much greater than the 
rural-operated cameras (6 cameras per 1000 km compared with 0.15 per 1000 km). 

It was assumed that the 11 existing Multanova cameras are principally focused on arterial 
roads in Perth, achieving about 2,400 hours of operation per month. Currently these 2,400 
hours result in about 34,000 speeding tickets being issued per month. During 2002-2004, 
there were 120.58 casualty crashes per month on these roads, with average cost of 
$152,015 in 2005 prices. Table 9 shows the estimated economic benefits of a change to 
covert operations within the publicly announced routes, coupled with 25% increase in 
camera hours and four-fold increase in speeding tickets issued. 
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Table 9: Economic analysis of a change from overt to covert mobile speed camera 
operations within publicly announced routes on Perth’s arterial roads 
(from a base level of 2400 camera hours/month). 

Speed 
camera 

hours per 
month 

Speeding 
tickets 
issued 

per 
month 

Marginal 
BCR for 
increase 
in hours 

and 
tickets 

Program 
BCR 

(above 
base 
level) 

Casualty 
crash 

reduction

Fine 
revenue 

per 
month 
($’000) 

Program 
cost per 
month 
($’000) 

Nett cash 
flow per 
month 
($’000) 

2400 (base) 34000 NA 0.0 NK 3400 179.1 3220.9 

3000 136000 37.2 8.6 11.0% 13600 233.4 13366.6 

 

As with the change to covert operations on rural highways, Table 9 indicates that the 
change within the publicly announced routes in Perth would be highly cost-beneficial. 
Moreover, there is greater confidence that the effect will generalise across all arterial roads 
in Perth because many drivers will have an increased perceived risk of being detected 
speeding anywhere at any time, unless they are particularly attentive to the public 
announcements and in this case a localised effect along the whole of the announced route 
is the minimum effect that could be expected. 

7.4 MOBILE RADAR UNITS ON RURAL HIGHWAYS AND LOCAL ROADS 

In section 5.2.4, it was proposed that the focus for moving mode (mobile) radar speed 
enforcement would be on undivided highways and local roads in rural WA (the latter road 
type being considered to be all undivided). Table 3 indicates that 89.2 casualty crashes per 
month occurred on these roads in WA during 2002-2004, over 7% of which had fatal 
outcome. The average cost of these casualty crashes was $380,343 in year 2005 prices. 

The total length of rural undivided highways and local roads in WA was estimated to be 
123,820 kilometres compared with 134,040 kilometres in Victoria from where the 
evidence of the effectiveness of mobile radar operations had been obtained. While the 
estimated traffic on these roads in Victoria was greater than in WA during 1991 (9,259 
versus 5,202 million vehicle-kilometres), the enforcement effort required to achieve the 
same effect in WA as achieved in Victoria was considered to be principally related to the 
length of road needed to be covered. Because the road lengths are similar, the relationship 
established in section 6.3 linking crash reductions with the number of speeding offences 
detected by mobile radar was considered to be applicable in WA as well as Victoria. 
However, the lower traffic volumes on the WA rural roads suggested that only about 0.75 
offences per mobile radar hour could be detected compared with 0.83 per hour in Victoria. 

The WA Police Service were not able to provide an indication of the total operational 
hours achieved by the existing 176 mobile radar units during 2004 (it is understood that the 
number of these units has recently been increased). However an estimated 179,000 on-the-
spot speeding infringement notices were issued in 2004. If about 50% of these were the 
result of mobile radar detections, this suggests that about 7,500 notices per month come 
from this source. This in turn suggests that mobile radar units are currently operated for 
about 10,000 hours per month, principally in rural WA. 
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Assuming 10,000 hours per month to be the base level of current mobile radar operations 
on rural undivided highways and local roads, Table 10 shows the economic analysis of 
increases from that level. The marginal BCR would always be greater than ten for 
increases in hours up to 33,333 per month, but the program BCR would start to fall above 
30,000 hours per month. A program of this size, representing a tripling of the estimated 
current hours, was estimated to produce 24.1% reduction in casualty crashes on the 
undivided rural roads. 

Table 10: Economic analysis of an increase in mobile radar units on rural undivided 
highways and local roads in WA (from a base level of 10,000 operational 
hours per month). 

MMR 
hours 
per 

month 

Speeding 
offences 
detected 

per 
month 

Marginal 
BCR for 

next 
increase 
in hours 

Program 
BCR 

(above 
base 
level) 

Casualty 
crash 

reduction

Fine 
revenue 

per 
month 
($’000) 

Program 
cost per 
month 
($’000) 

Nett cash 
flow per 
month 
($’000) 

10000 7500 46.2 0.0 0.0% 750 440.6 309.4 

13333 10000 38.8 3.4 5.9% 1000 585.0 415.0 

16667 12500 32.7 5.1 10.9% 1250 729.4 520.6 

20000 15000 27.4 5.9 15.1% 1500 873.7 626.3 

23333 17500 23.1 6.2 18.7% 1750 1018.1 731.9 

26667 20000 19.4 6.3 21.6% 2000 1162.5 837.5 

30000 22500 16.3 6.3 24.1% 2250 1306.9 943.1 

33333 25000 13.7 6.1 26.2% 2500 1451.3 1048.7 

 

The cost of operating mobile radar units for 30,000 hours per month, and generating the 
22,500 speeding infringement notices expected to result, is estimated to be $1,306,900 per 
month. However, the expected fine revenue from these operations is estimated to be $2.25 
million per month, thus exceeding the operating costs. 

7.5 LASER SPEED DETECTORS ON URBAN LOCAL ROADS 

In section 5.2.5, it was proposed that the focus of hand-held laser speed detectors for the 
economic analysis would be on urban local roads, which lie principally in Perth. Table 3 
indicates that 2,953 casualty crashes per annum occurred on those roads during 2002-2004. 
The average cost of a casualty crash on the urban local roads was $178,603 in year 2005 
prices. 

The total length of the urban local road system in WA was estimated to be 8,200 
kilometres with an average traffic volume of 698 vehicles per day on those roads. To 
achieve a general effect on a substantial proportion of crashes on those roads, the laser 
operations need to take place at multiple sites of approximately two kilometres in length 
(see section 6.5), but fortunately the intensity of operations per site per year does not need 
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to be high. Hence the sites need to be chosen as those having a high frequency of casualty 
crashes (“accident black spot” sites) relative to sites in general. 

It has been found that accident black spots generally follow the Pareto principle, i.e. a high 
proportion of crashes (say, 80%) generally occur on a low proportion of the road system 
(say, 20%). On the basis that this principle has been followed empirically on urban local 
roads in WA, it was assumed that 80% of the casualty crashes (i.e. 2,362 per annum) 
occurred on 20% of the urban local roads (i.e. 1,640 kilometres of road). Thus these 
crashes could be covered by 820 sites of two kilometres in length. On this basis, the 
average crash rate at each site was 2.88 casualty crashes per annum. This is consistent with 
the crash rate of 4.8 casualty crashes per annum at the sites where laser speed detectors 
operated in Melbourne (see section 6.5), bearing in mind that the average daily traffic on 
urban local roads in Perth is about 60% of that in Melbourne (1,152 vehicles per day). 

In Melbourne during 1997, the average maximum intensity of low-to-medium laser 
enforcement was 6.12 hours per site per annum (in sessions averaging one hour per 
occasion). In order that the crash reduction effects of laser speed detectors have similar 
effects at sites on Perth local roads, it is necessary that enforcement of at least a similar 
intensity be carried out. Over the 820 sites, this would require up to 5,020 hours of laser 
enforcement per annum. On the basis of 3.33 speeding offenders detected per hour, this 
will result in 16,720 speeding infringement notices which need to be processed per annum. 

On the basis of the Melbourne experience with laser enforcement at that level on local 
roads, it is expected that the 2,362 casualty crashes per annum at the accident black spot 
sites would be reduced by 3.76%. The same experience suggests that the serious casualty 
crashes (688 of the total casualty crashes) would be reduced by 4.46% (see section 6.5). A 
stronger influence of effective speeding-related countermeasures on the more serious 
injury crashes is a not unexpected finding (see, for example, sections 6.1 and 6.6). Serious 
casualty crashes on Perth’s local roads have higher average cost ($571,742) than casualty 
crashes in general, so the stronger effect of laser enforcement on this crash type has 
important economic benefits. 

Table 11 shows the economic benefits of low-to-medium laser speed enforcement operated 
as outlined above. If this intensity of laser enforcement achieves the expected crash 
reduction effects, the program BCR is estimated to be greater than 60. The fine revenue 
would more than off-set the cost of $306,800 per annum to operate the program. 

Table 11: Economic analysis of hand-held laser speed detectors operated at accident 
black spot sites on urban local roads in Perth (covering 80% of crashes) 

Intensity 
of 

enforce-
ment 

Laser 
hours 
per 
year 

Laser 
speeding 
offences 
detected 
per year 

Program 
BCR 

Casualty 
crash 

reduction

Serious 
casualty 

crash 
reduction

Fine 
revenue 

per 
year 

($’000) 

Program 
cost per 

year 
($’000) 

Nett 
cash 
flow 
per 
year 

($’000)

Low to 
medium 5020 16720 60.42 3.76% 4.46% 1672 306.8 1365.2 

Medium 12300 40960 29.78 3.76% 4.46% 4096 622.5 3473.5 
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The economic benefits of the laser enforcement program in local streets are so substantial 
that consideration could be given to operating the program at a higher, medium level of 
intensity (up to 15 hours per site per year) in order to ensure that the crash reduction effects 
would be achieved to the same extent in Perth as they were in Melbourne. If each of the 
820 black spot sites on local roads were to receive 15 hours of laser enforcement per 
annum, this would require 12,300 hours of enforcement input and result in 40,960 speeding 
infringement notices to be processed per annum. Table 11 shows that the economic 
benefits of such a program of speed enforcement would still be very substantial, with a 
program BCR of nearly 30. 

The research evidence does not allow an economic analysis of a larger program of laser 
enforcement of Perth’s local roads. The Melbourne research did not suggest any additional 
benefits of enforcing each black spot site at higher than a medium level of intensity. There 
may be a case for laser enforcement on those parts of the local road system which do not 
have relatively high crash frequencies, but even if effective there would be much fewer 
crashes to provide the basis of an economic return. 

7.6 FIXED SPEED CAMERAS ON PERTH FREEWAYS 

In section 5.2.6, it was proposed that overt fixed speed cameras be considered for use on 
freeways in Perth and that an economic analysis be conducted. Table 3 indicates that 232.3 
casualty crashes per annum occurred during 2002-2004 on these roads. Of these, 54.3 
crashes per annum were serious casualty crashes resulting in death or serious injury. Fixed 
speed cameras are known to reduce serious casualty crashes to a greater extent than non-
serious casualty crashes and this effect was taken into account in the economic analysis. 
On Perth freeways, the average cost of a serious casualty crash was $600,005 in 2005 
prices, whereas the average cost of a non-serious casualty crash was only $17,065. 

Based on European research, ICF (2003) estimated that overt speed cameras inhibit 
speeding for 4 to 6 km downstream from the camera site. The total length of Perth 
freeways (in fact, those roads classified as National Highways in urban WA by NRTC 
1996) was estimated to be 62 km. Thus it was estimated that 24 fixed speed cameras could 
control speeding on this road system; twelve cameras in each direction about 5 km apart on 
average. The cost of each fixed camera installation in NSW was estimated to be $100,000 
by ARRB (2005) and that each would have a useful life of 6 years. Thus the capital cost of 
each camera is $20,980 per year amortised at 7%, p.a. and the total annual capital cost of 
24 fixed cameras would be $503,510. 

In NSW it was found that the proportion of vehicles exceeding 100 km/h speed limits by at 
least 10 km/h (a typical threshold level for speeding offences detected by speed cameras) 
fell substantially following installation of the fixed speed cameras and reached about 1.2% 
some 24 months later. This parallels experience with the UK fixed camera program where 
the proportion of vehicles exceeding limits by 15 mph fell to 0.8% and 0.3% in the third 
and fourth years, respectively, of the Cost Recovery Program (Gains et al 2004, 2005). If 
an offence detection rate of 1.2% was achieved at the 24 fixed speed camera sites on Perth 
freeways, it was estimated that 534,200 speeding offences would be detected per annum. 
Assuming a prosecutability rate of 80%, it was further estimated that 427,355 speeding 
infringement notices per annum would be issued for these offences. It was assumed that 
these photographically detected offence notices would cost the same per unit as those from 
offences detected by the existing mobile speed cameras. 
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For the economic analysis, it was initially assumed that the measured effects on casualty 
crashes and serious casualty crashes documented in section 6.6 would apply across the 
whole freeway road system on which the 24 fixed speed cameras would be installed. From 
section 6.6, the average reduction in casualty crashes at fixed camera sites across all 
studies was 26.2%, whereas the average reduction in serious casualty crashes was 53.3%, 
about twice the magnitude. In the UK studies, the crash reductions had been measured over 
one kilometre road lengths centred on the fixed camera site. It may be ambitious to expect 
that the fixed speed cameras on Perth freeways will reduce speeds and road trauma to such 
an extent up to five kilometres from each overt fixed camera site. 

The evaluation of fixed speed cameras in NSW also considered road sections adjacent to 
and upstream and downstream from the camera site section (each about 1-2 kilometres), so 
that effect on crashes on the total section of about five kilometres could be assessed. Over 
the combined lengths there was only 7.76% reduction in casualty crashes, apparently due 
to weaker crash reductions downstream beyond the camera sections and no evidence of an 
effect of the cameras upstream (ARRB 2005). This was the minimum casualty crash 
reduction which could be expected to occur as the result of installing the 24 fixed cameras 
on Perth freeways. Because of the known greater effect of fixed cameras on more serious 
injury crashes, it was assumed in the alternative economic analysis that serious casualty 
crashes would be reduced by twice this amount, i.e. 15.52%. 

Table 12 shows the economic analysis of fixed speed cameras on Perth freeways under 
each of the assumptions outlined above regarding their effects on road trauma: liberal 
(26.2% reduction in casualty crashes and 53.3% reduction in serious casualty crashes) and 
conservative (7.76% reduction in casualty crashes and twice the reduction in serious 
casualty crashes). At either extreme the program appears to be very cost-beneficial. 

Table 12: Economic analysis of 24 overt fixed speed cameras on freeways in Perth 

Assumed crash 
reduction effect 
along full length 
of Perth freeways 

Speeding 
offences 
detected 
per year 

Program 
BCR 

Casualty 
crash 

reduction

Serious 
casualty 

crash 
reduction

Fine 
revenue 

per 
year 

($’000) 

Program 
cost per 

year 
($’000) 

Nett 
cash 
flow 
per 
year 

($’000)

Liberal 427,355 25.13 26.2% 53.3% 42735 712.6 42022.9

Conservative 427,355 7.33 7.76% 15.52% 42735 712.6 42022.9

 

The estimated benefit-cost ratio appears to be at least twice as great as those estimated for 
the fixed speed camera programs in the UK and NSW (see section 6.6). However, it should 
be noted that in the UK analyses the calculations did not take into account the finding that 
the speed cameras reduced serious casualties to a greater extent than they reduced casualty 
crashes in general (Gains et al 2005). In addition, the UK results were for a program of 
overt fixed and overt mobile speed cameras, and the same studies had generally found that 
the mobile speed cameras were less effective than the fixed (Gains et al 2003, 2004, 2005). 
The NSW analysis assessed the benefits in a similar way to that described here, but 
included some additional costs, namely the cost of initial camera installation, recurrent cost 
of camera operation (apart from offence processing), and triennial re-sheeting of the road 
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where the camera sensors were embedded (ARRB 2005). It is not known if these extra 
costs are substantial, but their inclusion would have reduced the NSW benefit-cost ratio. 
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8 RECOMMENDED SPEED ENFORCEMENT PACKAGE 

The recommended speed enforcement package for WA was developed based on the 
evidence of effects on road trauma at each level of operation, the economic value of each 
enforcement program, and the overall contribution to reducing road trauma in WA while 
avoiding overlap of enforcement operations on each part of the road system. The aim was 
to identify a package which, when fully implemented, would produce at least 25% 
reduction in fatal crashes, somewhat smaller reductions in less-serious casualty crashes, 
and have maximum cost-benefits in terms of the return on social cost savings for the 
investment.  

The recommended enforcement programs, together with the level of input (usually 
operational hours per month) and the expected speeding ticket processing requirements (at 
least short-term), is shown in Table 13. This table needs to be read in conjunction with 
Table 14 where the actual crash savings per month are estimated, valued in terms of social 
costs using the unit crash costs (in 2005 prices) in chapter 7, then aggregated across the 
package components to provide the overall impacts for the full WA road system. The 
aggregated benefit-cost ratio for the total social cost savings from the package, relative to 
the total package cost per month, is also calculated in this way. 

Table 13: Recommended speed enforcement programs (by level of input), benefit-cost 
ratios, and expected crash reductions at the individual program level and 
for the strategic enforcement package overall 

Program Crash Reduction  

Speed Enforcement Program 

Speed 
Enforce-

ment 
Hours per 

month 

Speeding 
Tickets 
Issued 

per 
month 

Program 
BCR 

Medical 
treatment 
crashes 

Hospital 
admission 
crashes 

Fatal 
crashes 

URBAN ROADS (Perth) 

Covert mobile speed cameras 
on urban highways 

9000 90000 6.1 11.5% 11.5% 65.3% 

Laser speed detectors at black 
spot sites on urban local roads 

1025 3413 29.78 3.76% 4.46% 4.46% 

Overt fixed speed cameras on 
Perth freeways 

Continuous 
at 24 sites 

35613 7.33 7.76% 15.52% 15.52% 

Total for urban roads   8.01 6.0% 6.2% 24.9% 

RURAL ROADS (Rest of WA) 

Overt mobile speed cameras 
randomly scheduled on rural 
highways 

3000 30000 36.8 28.5% 28.5% 28.5% 

Mobile radar units on rural local 
roads 

15000 11250 6.3 24.1% 24.1% 24.1% 

Total for rural roads   11.81 26.2% 26.4% 26.8% 

Total package for WA roads   9.98 9.0% 12.3% 26.0% 
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Table 14: Economic benefits and costs of the recommended speed enforcement 
programs and for the strategic enforcement package overall 

Crash savings per month  

Speed Enforcement Program Medical 
treatment 
crashes 

Hospital 
admission 
crashes 

Fatal 
crashes 

Social 
Cost 

Saving 
per 

month 
($’000) 

Program 
Cost per 
month 
($’000) 

Fine 
Revenue 

per 
month 
($’000) 

URBAN ROADS (Perth) 

Covert mobile speed cameras 
on urban highways 10.7 3.0 1.11 3974.64 634.1 9000 

Laser speed detectors at black 
spot sites on urban local roads 5.2 2.4 0.11 1551.51 51.9 341.3 

Overt fixed speed cameras on 
Perth freeways 1.2 0.7 0.04 441.27 59.4 3561.3 

Total for urban roads 17.0 6.1 1.3 5967.42 745.4 12903 

RURAL ROADS (Rest of WA) 

Overt mobile speed cameras 
randomly scheduled on rural 
highways 6.5 6.4 1.13 5673.94 154.5 3000 

Mobile radar units on rural 
local roads 6.2 4.9 0.62 3864.00 653.5 1125 

Total for rural roads 12.7 11.4 1.7 9537.93 808.0 4125 

Total package for WA roads 29.8 17.5 3.0 15505.4 1553.3 17027.6 

 

The use of covert mobile speed cameras on urban highways (arterial roads) in Perth was 
recommended because of clear evidence of the strong effects of these enforcement 
operations on fatal crashes, and evidence that an increase in hours committed to this type 
of speed camera enforcement would further reduce road trauma. A level of 9,000 hours of 
camera operations per month, representing approximately tripling of the level currently 
achieved by the existing Multanova cameras in WA, is estimated to produce 65% reduction 
in fatal crashes on Perth’s arterial roads, as well as about 12% reduction in injury crashes. 
Total social costs of crashes would be reduced by 22%, when crash costs are valued by the 
“human capital” method (BTE 2000). 

An alternative to covert mobile cameras on Perth’s arterial roads was overt mobile cameras 
randomly scheduled on the same roads. The evidence of effect of these enforcement 
operations could not identify a greater effect on fatal crashes, but their effect on casualty 
crashes overall was substantial and was estimated to be 27% reduction if 9,000 hours of 
camera operations per month were committed to Perth’s arterial roads. A benefit-cost ratio 
of 7.9 was estimated for randomly-scheduled overt cameras on these roads, compared with 
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6.1 for covert cameras, when the social cost of crashes was valued by the “human capital” 
method. The effect on the total speed enforcement package of replacing the covert camera 
recommendation with randomly-scheduled overt cameras on urban highways in Perth is 
shown in Table 15. It can be seen that while the total speed enforcement package would 
apparently be more cost-beneficial (benefit-cost ratio of 10.64 compared with 9.98), the 
package would not achieve the target 25% reduction in fatal crashes. For this reason the 
recommended speed enforcement option for Perth’s arterial roads was covert mobile speed 
cameras. The substantially greater effect of these operations on fatal crashes would also 
result in this option being more cost-beneficial than the alternative if the social cost of fatal 
crashes was valued by the “willingness to pay” method (BTCE 1997).  

Table 15: Alternative to recommended speed enforcement programs (by level of 
input), benefit-cost ratios, and expected crash reductions at the individual 
program level and for the strategic enforcement package overall 

Program Crash Reduction  

Speed Enforcement Program 

Speed 
Enforce-

ment 
Hours per 

month 

Speeding 
Tickets 
Issued 

per 
month 

Program 
BCR 

Medical 
treatment 
crashes 

Hospital 
admission 
crashes 

Fatal 
crashes 

URBAN ROADS (Perth) 

Overt mobile speed cameras 
randomly scheduled on urban 
highways 

9000 90000 7.9 27.3% 27.3% 27.3% 

Laser speed detectors at black 
spot sites on urban local roads 

1025 3413 29.78 3.76% 4.46% 4.46% 

Overt fixed speed cameras on 
Perth freeways 

Continuous 
at 24 sites 

35613 7.33 7.76% 15.52% 15.52% 

Total for urban roads   9.39 11.2% 10.4% 12.2% 

RURAL ROADS (Rest of WA) 

Overt mobile speed cameras 
randomly scheduled on rural 
highways 

3000 30000 36.8 28.5% 28.5% 28.5% 

Mobile radar units on rural local 
roads 

15000 11250 6.3 24.1% 24.1% 24.1% 

Total for rural roads   11.81 26.2% 26.4% 26.8% 

Total package for WA roads   10.64 13.4% 15.2% 20.4% 

 

Car-mounted covert mobile speed cameras are more suitable for relatively highly-
trafficked urban arterial roads than lightly-trafficked local streets where the presence of a 
parked car may betray its purpose and erode the general effect. For this reason, overtly-
operated hand-held laser speed detectors have been recommended for speed enforcement at 
accident black spot sites on Perth’s local roads and streets (Tables 13 and 14). They should 
be operated at sites identified with relatively high frequencies of casualty crashes, the aim 
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being to enforce speeds at a large number of such sites (estimated about 820 in Perth) with 
low-to-medium intensity of return to the same site each year, rather than enforce fewer 
sites with higher intensity. Because of the high estimated benefit-cost ratio of this type of 
speed enforcement, it is recommended that each site be enforced for 15 hours per year 
(with sessions typically one hour in length), this being the maximum intensity at which the 
road trauma reductions shown in Table 13 have been demonstrated. The benefit-cost ratio 
of this level of enforcement intensity is estimated to be close to 30, but an intensity beyond 
that level may be counterproductive. 

Overt fixed speed cameras are recommended for speed enforcement on freeways in Perth, 
notwithstanding that they have not been clearly demonstrated to have other than a localised 
effect on casualty crashes. Twenty four camera installations located about 5 km apart, each 
continuously covering the freeway traffic in one direction, are recommended and are 
expected to produce at least 7.8% reduction in medically-treated injury crashes and twice 
that reduction in fatal and hospital admission crashes along the total freeway length 
(substantially higher crash reductions are expected at the fixed camera sites and these 
effects may extend to produce higher reductions overall). At minimum, a benefit-cost ratio 
greater that seven could be expected, but the total crash and social cost saving would be 
relatively small because freeways are a relatively small component of the Perth road 
system (Table 14). 

Randomly-scheduled overt mobile speed cameras are recommended for speed enforcement 
on rural highways in WA. Car-mounted covert speed cameras would be unsuitable for this 
road environment because the presence of the parked car would betray its purpose and 
erode the general effect. However, the general effect of the randomly-scheduled overt 
cameras appears to be principally achieved by the aggregation of localised effects at 
camera sites. Hence, it is important that the camera sites cover a high proportion of crashes 
on the focused roads. For this reason, the randomly-scheduled overt cameras are 
recommended for operation (at appropriate sites) on relatively highly-trafficked rural 
highways, but not on rural local roads (except perhaps at sites with high crash frequencies 
on those roads, if they occur). As discussed above, there is no evidence that randomly-
scheduled overt cameras have greater effect on fatal crashes than casualty crashes in 
general. To contribute to the target 25% reduction in fatal crashes, Table 7 indicates that 
this type of speed enforcement should be operated for about 3,000 hours per month on 
rural highways, which represents about five-fold increase in rural speed camera hours. 

Moving mode (mobile) radar units are recommended for speed enforcement on rural local 
roads, which were assumed to all be undivided roads in WA. A high proportion of the 
operations should be conducted using unmarked cars (say, 80%) or from mixed unmarked 
and marked cars in the same area, to ensure casualty crash reductions for up to four days 
after the enforcement presence. The economic analysis of this enforcement option was 
conducted for its application to undivided rural highways in WA as well as local roads. It 
was estimated that 30,000 hours per month of mobile radar operations across these two 
road environments would produce 24% reduction in casualty crashes and the program 
would have a benefit-cost ratio greater than six. While rural local roads in WA are 
estimated to be substantially longer than undivided rural highways, they sustain close to 
50% of the total social cost of crashes on undivided rural roads. For this reason, it is 
recommended that 15,000 hours of mobile radar operations per month be committed to 
rural local roads, notwithstanding that this enforcement would need to cover a greater 
length of road per mobile radar unit than the same number of hours on rural highways. 
With careful scheduling of the enforcement operations on those roads, it is expected that 
24% reduction in casualty crashes could still be achieved. It should be recalled that the 
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expected effects based on Victorian experience had already been halved for the economic 
analysis to allow for any sub-optimal implementation of the enforcement method in WA 
(section 6.4). 

The covert operation of mobile speed cameras within the publicly announced routes (as 
currently announced each day in WA) outlined in section 5.2.6 is not recommended as a 
contributor to the target 25% reduction in fatal crashes on either rural highways or arterial 
roads in Perth. While the economic analysis showed this enforcement option to be cost-
beneficial in either environment, the experience from New Zealand suggested that this 
change in speed camera operations compared with current practice would result in only 
11% reduction in casualty crashes (and perhaps a further, unspecified reduction in the 
injury severity of these crashes). In addition, there is no evidence that a substantial increase 
in enforcement hours above current levels, in conjunction with the change in method, 
would have increased crash effects above the 11% reduction. This lack of evidence 
contrasts with that available for covert mobile speed cameras and randomly-scheduled 
overt speed cameras based on experience in Victoria and Queensland, respectively. 

Table 13 shows that the recommended speed enforcement package, when fully 
implemented, is estimated to produce 26% reduction in fatal crashes, 12% reduction 
crashes resulting in hospital admission, and 9% reduction in medically-treated injury 
crashes. These effects correspond to a reduction of 36 fatal, 210 hospital admission and 
357 medically-treated injury crashes and a saving of $186 million in social costs per 
annum (from the monthly savings in Table 14). The total cost of the enforcement package 
to produce these savings is estimated to be $18.6 million per annum. The benefit-cost ratio 
of the package is estimated to be at least 10 and would be higher if the road trauma savings 
were valued by the “willingness to pay” method to establish unit crash costs. 
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9 IMPLEMENTATION OF THE PACKAGE 

9.1 PRIORITIES FOR IMPLEMENTATION 

Five speed enforcement programs have been recommended for implementation in WA, 
which together are expected to achieve 26% reduction in fatal crashes, substantial 
reductions in injury crashes, and have social cost savings at least ten times the program 
costs. However the investment in the speed enforcement package is also substantial, being 
about $18.6 million per annum, and having considerable demands on trained police 
officers to service most of the recommended enforcement operations and/or offence 
processing. 

Theoretically, when faced with the choice among a number of programs for 
implementation, the maximum benefit-cost ratio at each stage of implementation is 
achieved if the programs are chosen in order of their individual benefit-cost ratios. 
However, this implementation strategy needs to be tempered in the WA context by the 
desire of the WA government to have the maximum impact on serious road trauma in the 
short term. 

Tables 13 and 14 show that a program of overt mobile speed cameras randomly scheduled 
on rural highways is estimated to have the highest benefit-cost ratio, the largest social cost 
savings, and would prevent 1.13 fatal crashes per month (about 14 per year). Programs of 
covert mobile speed cameras on urban highways (mainly Perth arterial roads) and mobile 
radar units on rural local roads have similar estimated benefit-cost ratios and social cost 
savings, but the former program would prevent 1.11 fatal crashes per month (about 13 per 
year) compared with 0.62 per month (about 7 per year) prevented by the rural program. 
The order of the remaining two programs is clearly defined by their relative benefit-cost 
ratios and estimated social cost savings, though in each case these are relatively small 
compared with the other three programs. 

On this basis, the recommended order of implementation of the programs included in the 
speed enforcement package defined in chapter 8 is: 

1. Overt mobile speed cameras randomly scheduled on rural highways 

2. Covert mobile speed cameras on urban highways (mainly Perth arterial roads) 

3. Mobile radar units on rural local roads 

4. Laser speed detectors at black spot sites on urban local roads (mainly Perth local 
streets) 

5. Overt fixed speed cameras on Perth freeways. 

9.2 ADDITIONAL ENFORCEMENT EQUIPMENT 

Implementation of the recommended speed enforcement package will require significant 
additional resources of various types. The first of these is additional enforcement 
equipment, in particular additional speed cameras mounted in unmarked cars (covert 
operations) or in specially-designated marked vans or perhaps cars (overt operations). It is 
not known whether the existing Multanova speed cameras, normally operated from a tripod 
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at the roadside, could be mounted inside a car or van or whether new speed cameras must 
be obtained. 

The required number of enforcement units of each type has been estimated based on the 
current number and the number of operating hours estimated to have been achieved during 
2004. The operating hours for the Multanova cameras are based on specific information 
provided by the WA Police summarised in Appendix A. The current hours of operation of 
the 176 mobile radar units existing in 2004 were estimated in section 7.4 assuming that 
50% of the 179,000 on-the-spot speeding infringement notices were derived from offences 
detected by this source. The remaining 50% were assumed to derive from laser speed 
detection operations and these were assumed to detect 3.33 speeding offences per hour 
based on experience with this type of enforcement in Melbourne (section 6.5). Only the 
required number of fixed speed cameras for use on Perth freeways was not estimated in 
this way; the recommended number had been estimated from the total freeway length and 
the required density of overt fixed cameras to provide a general effect on crashes (section 
7.6). 

Table 16: Estimated number of speed enforcement units for the recommended speed 
enforcement package, based on current output rates from existing units 

 

Speed Enforcement 
Program 

Current no. 
of 

enforcement 
units in WA 

Operating 
hours 

achieved 
in 2004 

Monthly 
hours 

per unit 

Rec’d 
operating 
hours per 

month 

Required 
no. of 

enforcement 
units 

URBAN ROADS (Perth) 

Covert mobile speed cameras 
on urban highways 

11 Multanova 
cameras 28472 216 9000 42 

Laser speed detectors at 
black spot sites on urban 
local roads 

286 26877 
(estimate) 

8 1025 131 

Overt fixed speed cameras on 
Perth freeways Nil   

Continuous 
operation 24 

RURAL ROADS (Rest of WA) 

Overt mobile speed cameras 
randomly scheduled on rural 
highways 

3 Multanova 
cameras 7332 204 3000 15 

Mobile radar units on rural 
local roads 176 120000 

(estimate) 57 15000 264 

 

Table 16 indicates that 43 additional vehicle-mounted speed cameras will be required, 
assuming that the existing 14 Multanova speed cameras can be used in this way. There are 
no fixed speed cameras installed in WA at present, so 24 fixed camera installations will be 
required. An additional 883 mobile radar units will be required for use on rural local roads, 
but the existing number of laser speed detectors is more than twice the number required for 
                                                 
3 Additional to the 176 mobile radar units existing in 2004, some of which have recently been purchased. 
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operations in Perth’s local streets. The costs of this equipment, the support (or mounting) 
vehicle in each case, and the manpower to operate it have been included in the economic 
analyses in chapter 7. 

9.3 ADDITIONAL OFFENCE PROCESSING CAPACITY 

The recommended speed enforcement package will also require additional speeding 
infringement notices to be issued, at least in the short term until drivers respond to the 
increased threat of detection, reduce their speed limit transgression rate and consequently 
reduce the speed offence detection rate from vehicles assessed by the different forms of 
enforcement. (The reduction in transgression rate, especially from excessive speeding, is 
considered to be the principal mechanism through which the expected road trauma 
reductions will result. Other mechanisms include general improvements in driver 
behaviour as a result of seeing overt enforcement operations, but these are expected to be 
relatively minor contributors.) 

Thus the second additional resource needed to implement the recommended speed 
enforcement package is a back-office with the capacity to process the expected increased 
number of speeding infringement notices. Table 13 indicates that 170,276 speeding tickets 
per month, or 2.043 million per year, will need to be issued in the short term. This is 3.1 
times the number of speeding tickets estimated to have been issued by WA police during 
2004 (Appendix A). The cost of the manpower to process the higher number of tickets has 
been included in the economic analyses in chapter 7. However the capital cost of the back-
office and offence-processing equipment has been held fixed and has not been escalated to 
reflect a requirement for additional equipment to replicate its capacity. Since the capital 
cost of the back-office has been estimated to be about $1.9 million currently, up to an 
additional $4 million capital investment may be required to expand the back-office 
capacity in order to provide the infrastructure for the additional offence processing staff. 

It is important that adequate resource be provided to process all the speeding offences 
detected by the recommended speed enforcement package and that speeding tickets be 
issued to a high proportion of offenders (excepting, of course, those offences which are not 
legally prosecutable for various operational reasons). While all of the enforcement options 
aim to reduce speeding behaviour by inflating drivers’ perceived risk of detection, it is 
important that the credibility of the system be maintained by the actual receipt of a 
speeding ticket close to the time of the offence and with high certainty that this will always 
occur. 

9.4 RISK MANAGEMENT 

In this vain, it is also important during a time when speed enforcement levels are being 
escalated to a much higher level than previously that the Police and Government give 
careful attention to risk management. Delaney, Ward and Cameron (2005) have identified 
four areas of dilemma which can cause social controversy when major new speed 
enforcement programs are implemented in a jurisdiction. The two most relevant are 
legitimacy dilemmas (social concerns about the fairness of the enforcement operations) 
and implementation dilemmas (acceptance of the enforcement is hampered because 
difficulties and problems which arose during implementation have not been adequately 
compensated for in the view of society). 
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The absence of controversies relating to implementation dilemmas or legitimacy dilemmas 
during the substantial increase in the Victorian speed camera program during the early 
1990’s may be related to the attention given by the Victoria Police and the justice 
department to risk management while the new program was being established. Smith 
(2000), who had a key role in the justice department at the time, outlines the key issues 
which were addressed in implementing a program to detect and process a high volume of 
traffic offences (much higher than previously handled in Victoria). The risk management 
strategies included: 

• independent technical testing and quality assurance (less than ten appeals against the 
initial five million speeding tickets issued for offences detected by the mobile speed 
cameras were successful) 

• operational procedures that genuinely identified road safety as the primary objective 

• winning public support for the program even though the level of fines was substantial 

• subjecting the program to independent evaluation research to establish its road safety 
benefits, or modifications to the program if necessary. 

Further details of the risk management principles necessary for successful establishment of 
a substantial speed camera program are given by Smith, Cameron and Bodinnar (2002). 

It is also important to manage public opinion to avoid controversies associated with the 
credibility dilemma (Delaney et al 2005). This dilemma may arise if there are doubts about 
the Government’s real purpose in escalating speed enforcement, e.g. whether the principal 
purpose is to raise revenue for the Government through a substantial increase in speeding 
infringement fine income. The importance of managing public opinion about the credibility 
of escalated speed enforcement is illustrated by the experience in British Columbia, 
Canada (Chen 2005). When their mobile speed camera program was introduced in 1996, 
two-thirds of the population supported the new initiative. The political opposition, 
reflecting emerging grassroots opinion, portrayed the program as a “cash cow” for the 
provincial government rather than a safety issue. The program subsequently became an 
election issue, the opposition party were elected, and the program was terminated in June 
2001, notwithstanding that a scientific evaluation published in 2000 had demonstrated the 
safety benefits of the program (Chen et al 2000). 

9.5 FUNDING OF THE PACKAGE 

As outlined in chapter 8, the recommended speed enforcement package was estimated to 
cost $18.6 million per annum to operate (to this should be added the potential increased 
capital cost of $4 million, amortised on a per annum basis, of providing a back-office 
infrastructure for the manpower to process the expected speeding tickets needed to be 
issued, at least in the short term). 

Table 14 indicates that the fine revenue from the escalated number of speeding tickets, at 
least initially, would be about $17 million per month or $204 million per annum. Thus the 
operational costs of the recommended speed enforcement package would be of the order of 
9-10% of the fine revenue, this percentage probably increasing over time as transgression 
rates and detected speeding offences fall in response to the escalated enforcement. It is not 
expected that the operational costs would exceed 20% of the fine revenue for many years. 
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Associated with the rapid expansion in speed cameras in the UK since 2000 has been a 
Cost Recovery mechanism whereby the road safety partnership agencies in each area 
operating cameras have been able to recover their operational costs from the central 
government fund receiving the fine revenue. Over the first four years of the Cost Recovery 
Program, £217.5 million in fines has been received and £175.2 million in costs have been 
recovered, representing about 80% of the fine revenue (Gains et al 2005). The Cost 
Recovery Program is tightly controlled by Her Majesty’s Treasury and the camera 
partnerships only recover their costs after submitting audited accounts. Apparently, this 
transparent system has not led to any public controversy about the use of (most of) the fine 
revenue in this way. The surplus fine revenue is transferred to the Government’s 
consolidated fund. 

It is recommended that the Western Australian Government give consideration to funding 
the operational costs of the speed enforcement package recommended here in a similar 
way. A transparent system whereby it is recognised that the costs of providing an effective 
system to reduce road trauma and social costs are met from the fines paid by speeding 
motorists should have broad public acceptance. From the Government’s point of view, the 
impact on the fine revenue should be no more than 20%. The surplus revenue may also be 
the basis of Government investment in other effective road safety programs addressing 
problems other than speeding. 
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10 CONCLUSION 

A package of speed enforcement programs has been defined for the WA road environment 
which recognises its relatively unique characteristics of vast size and light traffic density, 
except in Perth. The evidence of the effects on speeds and road trauma in other 
jurisdictions due to speed camera systems and manual speed enforcement methods has 
been reviewed and synthesised to provide strategic understanding of their mechanisms. In 
the case of some key speed enforcement operations, it has been possible to calibrate the 
road trauma reductions against the operational levels. 

From this research base, it has been possible to define a suitable speed enforcement 
method for each part of the WA road system and calculate the road trauma reductions and 
economic benefits if operated at each level. The recommended speed enforcement 
package, when fully implemented, is estimated to produce 26% reduction in fatal crashes, 
12% reduction crashes resulting in hospital admission, and 9% reduction in medically-
treated injury crashes. These effects correspond to a reduction of 36 fatal, 210 hospital 
admission and 357 medically-treated injury crashes per annum.  

The package is estimated to provide a saving of at least $186 million in social costs per 
annum. The total cost to produce these savings is estimated to be $18.6 million per annum. 
Thus the benefit-cost ratio of the package is estimated to be at least 10. The expected fine 
revenue from speeding motorists detected by the recommended speed enforcement 
operations, at least in the short term, is estimated to be $204 million per annum. Thus the 
estimated cost to operate the recommended package would initially be less than 10% of the 
fine income. In the longer term, the operational cost is not expected to exceed 20% of the 
expected diminishing fine income as speeding behaviour improves and detected offenders 
reduce in response to the escalated speed enforcement activity recommended here. 
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