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Presenter
Presentation Notes
Our interest in this area extended out of our recent randomised control trial – looking at changing views of the community relating to  procedural justice – the Queensland Community Engagement Trial

The findings of the RCT suggested that community perceptions about police could be improved by spending a little more time with community members during routine RBT engagements – but too much additional time had a negative effect.

This lead to discussions with the Queensland Police Service and others about the consequences of increasing RBT engagement time  by trading off the number of RBTs conducted.
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So with the support of the QPS and other police and government organizations 
we decided to revisit the effectiveness of RBTs with respects to alcohol related traffic accidents – to see if – in today’s setting – if there exists an optimal level of RBTs



Overview of Presentation 

• History of RBTs 
• The predominant theory behind ‘effective’ RBTs 
• Highlight initial findings from WA vs QLD comparison 
• Situate these findings in the context of other state data 

• Monthly data  
• Yearly data 

• Discussion of where to? 
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History of RBTs 

• Prior to introduction of RBTs ~  
50% of drivers killed in a MVA had BAC over 0.05% g/mL 

• First introduced in Victoria – 1976 
• Reduction in fatalities at around roll out 10-50% 
• RBTs – main drink-driving law 

enforcement tool 
• 2000-2010 ~ 8m RBTs annually 
• 2010 ~ 15m licenced drivers 
• Australian RBT:LD ratio 

1:2 

1980 

1981 

1988* 
-28% 

1988 
-35% 

1982 
-48% 

1976 
-10% 

1982 

1983 
-24%* 
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States vary on the number of RBTS conducted – relative to population size
States vary on the types of RBTs conducted



RBT rate by state 

• Most states do not have a mandatory rate of RBTs 
• Annual RBTs - ratio - Annual number licenced drivers 

• NSW  – 1:1* ratio has been increasing 
• VIC  – 1:3 
• QLD  – 1:1  
• WA  – 1:3* no ‘true’ rate 
• SA  – 1:2  
• ACT  – 1:3 
• TAS  – 1.4:1 
• NT  – 1:1 

 

150K 

650K 

750K 

3M 

4.5M 

1M 
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Presentation Notes
Different research has proposed different levels of RBTs to be conducted – typically as a function of licenced drivers
Homel – early 1:3 – 1988
Hendstridge and Home – move to 1:1 – 1997
SA – Wundersitz, Hiranandani, Baldock (2009)



Deterrence theory and RBTs 

• Is based on one’s decision-making processes – does the 
benefits of the crime outweigh the costs of getting caught 
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Presentation Notes
Based on Homel’s research from the late 80’s
Homel, R. (1988). Policing and punishing the drinking driver: A study of general and specific deterrence, NY:Springer-Verlag. 



Deterrence theory and RBTs 

• Is based on one’s decision-making processes – does the 
benefits of the crime outweigh the costs of getting caught 

Presenter
Presentation Notes
Taking the risk of drinking more alcohol than the legal limit and then driving to get home



Deterrence theory and RBTs 

• Is based on one’s decision-making processes – does the 
benefits of the crime outweigh the costs of getting caught 

Presenter
Presentation Notes
Against the chance of getting pulled over by the police

Arguably, for most people the ‘costs of the crime’ is not about having an accident as a result of drink-driving but simply being detected by police for doing so



Deterrence theory and RBTs 

• Is based on one’s decision-making processes – does the 
benefits of the crime outweigh the costs of getting caught 
 

• From the communities perspective: 
– Perceived risk of getting caught – must be high 
– Punishment associated with getting caught – perceived as severe 
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Taken from NDLERF monograph



Deterrence theory and RBTs 

• Is based on one’s decision-making processes – does the 
benefits of the crime outweigh the costs of getting caught 
 

• From the communities perspective: 
– Perceived risk of getting caught – must be high 
– Punishment associated with getting caught – perceived as severe 

 
• From the procedural justice perspective: 

– RBTs must be highly visible 
– Unpredictable 
– Difficult to evade 
– Range of consequences 
– Considered a ‘high’ threat by community 

Taken from NDLERF monograph 
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Presentation Notes
Taken from NDLERF monograph

The effectiveness of RBTs doesn’t fall only on the action of police:
Also needs the support of the law - So “no-one gets off”
Media – for awareness, and booster reminders
Education – peer, parent and academic – to change the culture



Estimated Costs of RBTs 

• 12 million RBTs in Australia each year 
• Total annual cost of police doing RBTs in 

Australia = $71 million 
• Cost of police doing ONE RBT = 

$5.92 
• Average length of ONE RBT = 20 

seconds per encounter 
 

Estimates are from Papafotiou-Owens & 
Boorman (2011) and Vos, Carter, & 
Barendregt (2010) 



The estimated cost of MV accidents 

• Estimated cost of ONE fatal crash is $2.67 
million  

• The cost of a hospitalised injury crash is 
about $266,000 

• The cost of a non-hospitalised injury crash 
is about $14,700 

• The average cost of a property damage-
only crash is about $9,950 



Preliminary findings based  
on initial data from two states – QLD and WA 

(2004-2009) 
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Due to availability of data from one state these first findings are restricted to 2004-2009




WA vs QLD 

WA QLD 
RBT : licensed driver ratio 1:3* 1:1 
Population 2.3m 4.5m 
State (population) 4th 3rd 
Capital city (population) 75% 46% 
Geographical size 2.5m km2 1.8m km2 

Proportion urban 71% 60% 
Licensed drivers 69% 71% 
Current drinkers*  84% 83% 
Drink-driving last 12 months 14% 9% 
Odds Ratio of drivers admitting DUI p.a. 1.57 1 

Presenter
Presentation Notes
When we started this research we were able to readily get the data from WA 

Having a look at the geographical makeup of WA and QLD, as well as other state characteristics including number of licenced drivers and drinking cultural we felt that these two sets of data could help look at our research question.





Western Australia - current ratio is at 1:3
Queensland - ratio at 1:1
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Presenter
Presentation Notes
This graph looks at ARTC against RBT after account for population size – on both sides
The number of licenced drivers is used as a denominator to capture ‘population of vehicles on the road’

Moving from left to right as you increase the ratio of RBTs to licenced drivers – there is an associated decrease in the number of ARTC.

That is, do more RBT you have a decrease in the number of ARTC after account for relative to the number of licenced drivers (or population size)





Western Australia - current ratio is at 1:3
Queensland - ratio at 1:1
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I want to mention that that the data is monthly – so we have 60 data points for WA and QLD between 2004-2009.

The data seems to  

The best fit model for this data 
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For example:
moving from a ratio of 1:3 to 1:1 – predicted reduction in ARTC would be almost 2.5 per 100,000 licenced drivers
moving from a ratio of 1:2 to 1:1 – predicted reduction in ARTC would be almost 1.5 per 100,000 licenced drivers

As the you get close to a 1:1 ratio you the impact on reducing ARTC gets less
moving from a ratio of 1:1.3 (or 75% of licenced driver population)  to 1:1 – the effect is just over a half per 100,000 or 1 ARTC per 200,000 licenced drivers

After a ratio of 1:1 the line virtual flattens
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As the data is best fit by a quadratic function – the turning point of the function is when there is 134 RBTs conducted for every 100 licenced drivers 
At the point the estimated number of ARTCs is 5.4 per 100,000 licenced drivers

After this point the estimated number of ARTCs increase as the ratio of RBTs to LDs increase









200420052006200720082009 2004 2005 200620072008 2009

Western Australia - current ratio is at 1:3
Queensland - ratio at 1:1
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So recapping on the deterrence theory of RBTs and what the data from WA and QLD suggest

We see that in WA the percentage of RBTs conducted to licenced drivers does not exceed 100% –it is typically lying somewhere between 50% and 75%.
By comparison – in QLD the percentage of RBTs conducted to licenced drivers fluctuates between 75% and 150% - and is more densely scattered around 100-110%

If we take ratios where the annual number of RBTs exceed or are equal to the number of licenced drivers we see an flattening of the number of ARTC.  

In this manner if we think of the number of RBTs conducted being equal to or greater than the number of licenced drivers we can interpret this as high police exposure – or in Homel’s words – greater general deterrence due to higher perceived risk of getting caught

As the ratios of RBTs to LD’s decrease this most likely represents a reduction in exposure – and as associate an associated decrease in the risk of getting caught.  This, it appears to lead to more ARTC


Plotting the yearly aggregate of the data – we see that in both QLD and WA the yearly ratio figures have been reducing in recent years – in WA in particular this has been an annual occurrence for the 6 year period




New data 
Adding in more states 

(2000-2011) 

Presenter
Presentation Notes
For most states we have RBT, LD, and ARTC data that spans 2000-2011 and where this exists this is shown

The first exercise that want to do is show the associated patterns between the number of RBTs conducted and the number of ARTC separately – both of the sets of data you are about to see account for licenced driver population
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Period: monthly

QLD
Best fitted curve

2000 ~ 93 (CI 87-98) 
(111:100) 

2011 ~ 87 (CI 79-94) 
(104:100) 

2004* ~ 5.5 (CI 5.0-6.0) 2008* ~ 5.7 (CI 5.2-6.3) 

Slightly decreasing 
(after 2004) 

Moderately stable 
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NB 93*12 = 1116 or 1116/1000  ~ ratio 1.11:1
NB 93*12 = 1116 or 1116/1000  ~ ratio 1.11:1
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Period: monthly

WA
Best fitted curve

2000 ~ 78 (CI 69-88) 
(100:107) 

2011 ~ 47 (CI 41-53) 
(100:177) 

2001 ~ 6.5 (CI 5.9-7.2) 
2010 ~ 5.3 (CI 5.0-5.7) 

2008* ~ 7.6 (CI 7.0-8.2) 

Decreasing 

Increasing (until 2009) 
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Period: monthly

SA
Best fitted curve

2000 ~ 26 (CI 20-31) 
(100:320) 

2011 ~ 23 (CI 20-26) 
(100:362) 

2000 ~ 4.4 (CI 3.8-4.9) 2011 ~ 2.0 (CI 1.7-2.3) 

Stable until 2006 
(then decreasing) 

Stable until 2007 
(then decreasing) 
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Period: monthly

TAS
Best fitted curve 2011 ~ 128 (CI 116-140) 

(153:100) 
2004* ~ 110 (CI 105-115) 

(130:100) 

2005* ~8.1 (CI 7.0-9.2) 

2011 ~8.6 (CI 7.2-10.0) 

Increasing until 2008 
(then decreasing) 

Increasing until 2009 
(then decreasing) 
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Period: monthly

NT
Best fitted curve

2006 ~ 37 (CI 31-42) 
(100:225) 

2011 ~ 139 (CI 121-156) 
(165:100) 

2002 ~14.3 (CI 11.1-17.5) 2011 ~16.5 (CI 13.8-19.1) 

Increasing until 2011 
(then stable) 

Increasing until 2008 
(then decreasing) 
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Period: monthly

ACT
Best fitted curve

2004* ~ 15 (CI 8-22) 
(100:555) 2011 ~ 26 (CI 22-30) 

(100:325) 

2000 ~2.1 (CI 1.4-2.8) 2011 ~1.3 (CI 1.0-1.6) 

Decreasing from 2006 

Decreasing from 2003 



Summary of 6 States - Monthly 

State Period RBTs:LD Period ARTC:LD Comment 
QLD 2000-11 Stable (↓) 2004*-09* Stable 
WA 2000-11 Large ↓ 2001-10 Large ↑ ARTC ↓ ‘09-’11  
SA 2000-11 Stable (↓) 2000-11 ↓ ARTC ↓ ‘07-’11  
TAS 2004*-11 Unstable ↑↓ 2005*-11 Unstable↑↓ Pattern of ARTC 

follows RBT  
NT 2006-11 Large ↑ 2002-11 Unstable↑↓ Since ↑ in RBTs 

substantial ↓ in 
ARTC 

ACT 2004*-11 Stable ↓ 2000-11 Stable (↓) RBTs ↓ after 2006; 
Crashes ↓ after 2003 

NSW No monthly crash data 
VIC No monthly RBT data 



Putting all the data together 
(2000-2011) 
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The picture is not so clear

With what appears to be an increasing relationship by ARTC by RBTs
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When we contextualise this by including some colour to group states

We still see the downward slop between WA and QLD in the middle

but the data relating to ACT (mauve) and SA (orange) down the bottom – suggest that you can have low numbers of ARTC when the ratio of RBTs to LD is less than 1:2

By comparison – the data of Tasmania (Black) suggest that having an RBT ratio of 2:1 – that is for every 100 licenced drivers you do 200 RBTs – the ARTC rates in this region are really high.

And the pattern in Darwin seems to be the most unclear – with ARTC rates being relatively stable regardless of the ratio of RBTs to licenced drivers
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In this instance the fitted model (also best represented by a quadratic)

Suggests that as the RBT ratio increases the number of ARTC increase until approximately 223:100.  At which point the estimated number of ARTCs is 12



One size (does not) fit all 



WA vs QLD 

QLD WA SA TAS NT ACT 
RBT : licensed driver 
ratio 

1:1 1:3* 1:2 1.4:1 1:1 1:3 

Population 4.5m 2.3m 1.6m .5m .2m .4m 
Rank (population) 3rd 4th 5th 6th 8th 7th 
% in capital city 
(population) 

46 75 75 42 50 99 

Geographical size 
(km2) 

1.8m 2.5m 1.0m 0.07m 1.3m .23m 

Rank (size) 2nd 1st 4th 7th 3rd 8th 
% licensed drivers 71 69 71 73 49 80* 
% Current drinkers*  83 83 81 86 86 86 
% Drink-driving last 
12 months 

9 14 13 12 15 15 

Odds Ratio of drivers 
admitting DUI p.a. 

1:00 1.57* 1.46* 1.40* 1.66* 1.71* 

Presenter
Presentation Notes
When we started this research we were able to readily get the data from WA 

Having a look at the geographical makeup of WA and QLD, as well as other state characteristics including number of licenced drivers and drinking cultural we felt that these two sets of data could help look at our research question.


*TAS inner regional
* NT outer regional

http://en.wikipedia.org/wiki/States_and_territories_of_Australia

Use my data to calculate number of licenced driver by year – 2011

SA – 1141912/1601800 = .71
TAS – 367489/498200 = .73
NT – 106981/219900 = .489
ACT – 300332/344200 = .87


Drinking – NDSHS 2010

Alcohol and driving
H:\TP\_NEWwork\sarah callinan\favourite drink\NDSHS2010
 tab y17_04 state if state>2, col


svyset _n [pweight=weight8], vce(linearized) singleunit(missing)

recode y17_04 (-2 2=0), gen(dui)
svy: tab dui state if state>2, col perc
svy: logistic dui i.state if state>2, or



Variations by state 

• Geographical factors 
– Urban density 

• Kilometers and spread of sealed road 
• Proportion living in capital cities 

• Operational factors 
– RBT types 

• Stationary/Booze bus 
• Roving/Mobile 

– RBT targets 
• Numbers of RBTs conducted 
• Number of positive detections 

– Operational differences between city, regional, remote 

Presenter
Presentation Notes
While it would be great for a single 

Kilometers of sealed road – the greater the spread of sealed roads – e.g., WA vs SA probably restricts the capacity for high exposure versus cost.

Proportion living in capital cities – may mean that the same amount of perceived exposure (or risk) by a driver is achieved by fewer RBTs

Stationary/Booze bus behaviour in some ways can be seen as moving from general deterrence measures to specific deterrence measure… particularly when the stationary sites are set up in the same locations

Specific deterrence – an type of individual is deterred from drink driving due to previous experiences of being caught and punished
--- police want to catch people – drink-driving – in order to deter them from doing it again

General deterrence – ‘good’ community members are deterred from drink-driving for the fear of themselves being caught – due to previous ‘experience’ of being tested or seeing others





Limitations and what next? 

• Changes in recording of alcohol involvement at traffic 
accidents 

• Administrative police data have ‘0%’ BAC measures 
– These measures may represent – ‘no’ measure taken – not a zero 

• Other limitation??? 
 

• We are currently modelling these data using crashes 
during high-alcohol hours as a proxy for alcohol related 
traffic crashes. 

• We are looking into how the proportion of RBT types 
conducted impact the relationship between ARTC and 
RBTs 

Presenter
Presentation Notes
Data is ARTC – any increase in ARTC can be a factor of increasing taking BAC measures over time – which would lead to higher rates – across time

We are analysing ARTC data looking at rates of with BAC a minimum BAC reading 0.001 or a recording of BAC taken – against BAC 0.05+

Currently doing research exploring the data with HAH as a proxy for ARTC and modelling this against RBT exposure

NDLERF findings – recommendation
The recommendations developed from the drink and drug driving deterrence models, strongly support an increase in police resources that will enable police to test more drivers for alcohol and drugs. Specifically,  (p64)




The following slides – I may not use – but they are about 
estimating the cost of RBTs and the effect of changing the 

RBT ratio – based on QLD and WA data 



What does this all mean? 

If we only use the WA and QLD data! 
• The cost per RBT is $6.00  
• In WA, doubling the ratio of RBTs LD means increasing 

the monthly average number of RBTs from 60,000 to 
120,000: an extra 60,000 RBTs/month 

• This equates to $6*60000*12 = $4.5 million dollars p.a. 
• Doubling the number of RBTs from 1:2 to 1:1 may result in  

ARTC reduction of 1.7 (1.2-2.2) per 100,000 LDs per 
month 

• WA – 1,456,480 – therefore 1.7*14= 23 ARTC per month 
• ~ if 1 in 10 ARTC result in fatality – 2.3 lives per month 
• $2.6 mill (cost per life) * 2.3 lives  saved = is $5.9 million 

saved per month 


