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Although the Report is believed to be correct at the time of publication, ARRB Group Ltd, to the extent lawful, excludes all liability for loss (whether arising under contract, tort, statute or otherwise) arising from the contents of the Report or from its use.  Where such liability cannot be excluded, it is reduced to the full extent lawful.  Without limiting the foregoing, people should apply their own skill and judgement when using the information contained in the Report.
Summary

The ACT’s impressive road safety record is often attributed to its well-designed road network. However, many ACT residents regularly travel in NSW. Previous studies by ARRB Group for the NRMA – ACT Road Safety Trust have found that as many fatal crashes involving ACT vehicles occur in NSW as in the ACT and that high numbers of ACT vehicles are involved in injury crashes in NSW (although fewer than in the ACT; Imberger, Styles & Cairney 2005).

The current study placed the crash rates of ACT drivers into the exposure context of kilometres travelled by:
· comparing the amount of interstate travel by ACT vehicles with the amount of interstate travel by vehicles registered in all other Australian states and territories

· estimating how much travel by ACT vehicles occurs in NSW (compared with in the ACT)

· comparing crash rates of ACT vehicles in NSW versus in the ACT and versus NSW vehicles in NSW. 

Exposure data was obtained from the ABS Survey of Motor Vehicle Use. Crash data was obtained from the RTA and from Roads ACT. Percentages of interstate travel and crash rates per kilometre were calculated. 

The main findings are set out below.

· ACT vehicles have the highest percentage of kilometres travelled interstate out of all Australian states and territories (22% of total vehicle kilometres travelled).

· Interstate travel by ACT vehicles is four times the national average.

· An annual average of 19% of total kilometres travelled by ACT vehicles occurs in NSW – equating to 86% of interstate travel by ACT vehicles.

· ACT vehicles were 2.6 times more likely to be involved in an injury crash in NSW than in the ACT per vehicle kilometre.

· NSW vehicles were 1.3 times more likely to be involved in an injury crash in NSW as ACT vehicles in NSW per vehicle kilometre.

· ACT vehicles were 3.3 times more likely to be involved in a fatal crash in NSW than in the ACT per vehicle kilometre.

· ACT vehicles were 1.5 times more likely to be involved in a fatal crash in NSW than NSW vehicles in NSW per vehicle kilometre.

It is hypothesised that the higher crash rates of ACT vehicles in NSW are partly due to the safer road network in the ACT. The higher fatal crash rate and lower injury crash rate recorded by ACT vehicles in NSW compared with NSW vehicles in NSW may relate to the characteristics of roads that are driven on, with a greater likelihood of ACT vehicles in NSW being driven longer distances on higher speed open highways than the local NSW drivers. 

These results highlight the much greater risk of driving outside of the ACT and provide support for the proposition that the impressive road safety record in the ACT is due to at least partly to its well-designed road network rather than safer driving by ACT residents. On this basis, ongoing education campaigns directed at ACT drivers promoting the need to take special care when travelling in NSW are warranted. 
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1 Introduction

The ACT traditionally records the lowest number of road fatalities in Australia. Among all Australian states and territories, it records one of the lowest rates of road fatalities per head of population, vehicles registered and distance travelled. These impressive safety records are often interpreted as a reflection of the ACT’s high quality road system. 

However, the ACT is a small region whose borders lie entirely within NSW. Many ACT residents make regular use of the NSW road network, and previous studies by ARRB Group for the NRMA – ACT Road Safety Trust have found that as many fatal crashes involving ACT registered vehicles or ACT licensed controllers
 occur in NSW as in the ACT (Imberger, Styles & Cairney 2005). They have also found that high numbers of ACT drivers are involved in injury crashes in NSW (although fewer than in the ACT).

1.1 Project scope

Two previous studies conducted by ARRB Group on behalf of the NRMA – ACT Road Safety Trust have prefaced this study: the 2000 study by Cairney and Gunatillake entitled Crashes involving ACT vehicles outside the ACT; and the 2005 study by Imberger, Styles and Cairney entitled Crashes involving ACT vehicles and ACT controllers in NSW 1999-2003.

The objectives of the present study are to contextualise the results of the previous two studies in terms of the exposure measure of vehicle kilometres travelled by:

· comparing the amount of interstate travel by ACT vehicles with the amount of interstate travel by vehicles registered in all other Australian states and territories

· estimating how much travel by ACT vehicles occurs in NSW (compared with in the ACT)

· comparing crash rates of ACT vehicles in NSW versus in the ACT and versus NSW vehicles in NSW. 
All crash rates in this report will be based on vehicle kilometres.

2 Method

2.1 Data sources

2.1.1 Exposure data

Estimates of vehicle kilometres travelled were requested from the Survey of Motor Vehicle Use by the Australian Bureau of Statistics (ABS). The estimates included:

1. vehicle kilometres travelled by ACT registered vehicles in all states and territories (unpublished)

2. vehicle kilometres travelled interstate and intrastate by state or territory of registration (for all of Australia; ABS 2002, 2003a, 2003b, 2003c, 2004).

The first set of Motor Vehicle Use data was requested directly from the ABS and appears in Appendix A. The second set of Motor Vehicle Use data is available to the general public from data cubes which can be downloaded from the ABS website. 

The Survey of Motor Vehicle Use takes a sample of around 16400 participants each year, stratified to gain adequate representation of the state or territory of registration and of the vehicle registration categories (passenger and motor vehicles, freight vehicles, buses and non-freight carrying vehicles; ABS 2004). 

Participants in the Survey of Motor Vehicle Vehicle Use are sent two questionnaires. The first asks questions regarding vehicle characteristics and the vehicle’s odometer reading. It also provides examples of the questions participants will be asked in the second questionnaire at the end of the quarter. This method is used to encourage record keeping and minimise reliance on recall. Follow-up contact is made where questionnaires are incomplete. When the participant is uncontactable, the missing answers are imputed from average data from similar vehicles for which data was obtained (ABS 2004). 

The sample is stratified by state of registration (not state of travel), and participants are asked in the second questionnaire if they have travelled interstate. If so, they are asked in which state or territory they have travelled, and what distances they travelled in those states or territories. Due to the sample not being stratified for representation of interstate travel, interstate travel is incidental and the numbers of participants who have travelled interstate can be quite small, especially when the data is further broken down by the state or territory where the travel occurred. This can result in high standard errors for estimates of kilometres travelled by state where interstate travel occurred and state of vehicle registration. This effect can be observed in Appendix A (which presents estimates of vehicle kilometres travelled by ACT registered vehicles in each Australian state and territory). Due to unacceptably high standard errors for travel by ACT vehicles in states other than NSW it was impractical to calculate interstate crash rates of ACT vehicles in states other than NSW.

2.1.2 Crash data

The NSW Roads and Traffic Authority provided data regarding fatal and injury crashes involving NSW registered vehicles in NSW for 1999 to 2003. 

Crash data from the previous project was utilised, originally obtained from the ACT Government in 2005. This provided fatal and injury crashes for ACT registered vehicles and ACT licensed drivers in the ACT and in NSW between 1999 and 2003. 

Variables included in the analysis are presented in Table 1.

Table 1:  Crash data variables included in analysis

	Variable
	Values included (NSW data)
	Values included (ACT)

	Year of crash
	1999 to 2003
	1999 to 2003

	Vehicle registration
	At least one vehicle registered in NSW or at least one vehicle registered in the ACT
	At least one vehicle registered in the ACT

	Driver licence
	
	At least one driver licensed in the ACT

	Crash severity
	Fatal and injury crashes (at least one person was killed or injured in the crash)
	Fatal and injury crashes (at least one person was killed or injured in the crash)


3 Results

Section 3.1 compares the kilometres travelled interstate by ACT vehicles with vehicles from other Australian states and territories. Section 3.2 compares the crash rates of ACT vehicles in the ACT and in NSW, as well as the crash rates of ACT vehicles and NSW vehicles in NSW.

3.1 Intrastate and interstate travel patterns

Estimates of vehicle kilometres travelled intrastate
 and interstate broken down by state or territory of registration are provided in Table 2. 

Table 2:  Estimated million kilometres travelled intrastate and interstate for vehicles registered in all Australian states and territories (1999 to 2003)

	
	Location of travel
	State or territory of registration

	Year
	
	NSW
	VIC
	QLD
	SA
	WA
	TAS
	NT
	ACT

	1999
	Intrastate
	53,490
	42,608
	31,509
	12,233
	17,185
	3,664
	1,525
	2,269

	
	Interstate
	2,082*
	2,823*
	1,385*
	848*
	517#
	110**
	111*
	691*

	2000
	Intrastate
	49,608
	50,193
	34,542
	12,112
	19,049
	4,268
	1,506
	2,441

	
	Interstate
	1,480**
	4,307*
	2,205*
	1,041*
	826#
	108**
	122**
	787*

	2001
	Intrastate
	56,782 
	48,513
	36,830
	14,227
	18,437
	3,889
	1,422
	2,496

	
	Interstate
	1,771*
	2,305*
	1,708*
	858*
	173**
	91**
	101*
	552*

	2002
	Intrastate
	58,566 
	48,500
	33,988
	13,943
	18,930
	4,333
	1,618
	2,366

	
	Interstate
	2,226*
	2,958*
	2,702*
	911*
	230**
	100#
	95*
	741*

	2003
	Intrastate
	59,400 
	51,257
	37,640
	14,173
	20,362
	4,457
	1,432
	2,537

	
	Interstate
	2,725*
	3,850*
	1,442*
	790*
	447**
	182**
	141*
	661


*
Relative standard error ≥ 10%, results should be interpreted with caution.
** 
Relative standard error ≥ 25%, results should be interpreted with extreme caution.
# 
Relative standard error ≥ 50%, results are unreliable.

Figure 1 shows the proportion of total vehicle kilometres which were travelled interstate by state or territory of registration between 1999 and 2003. It is clear that ACT registered vehicles travel more kilometres interstate than vehicles registered in any other Australian state or territory. At more than four times the national average (which is 5% of vehicle kilometres), greater than 20% of ACT vehicle kilometres were travelled outside of the ACT per year.
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Figure 1:  Percent of kilometres travelled interstate by state or territory 
of vehicle registration (1999 to 2003)
Estimates of total kilometres travelled by ACT registered vehicles in all Australian states and territories are shown in Table 3. An annual average of 19% of ACT vehicle kilometres are travelled in NSW, as illustrated in Figure 2. This accounts for approximately 86% of vehicle kilometres travelled interstate by ACT registered vehicles (see Figure 3).

Table 3:  Estimated million kilometres travelled by ACT registered vehicles 
in each state of travel (1999 to 2003)

	
	Year

	State of travel
	1999
	2000
	2001
	2002
	2003

	ACT
	2269
	2441
	2496
	2366
	2537

	NSW
	598*
	648
	491
	641*
	581

	VIC
	29**
	56**
	39**
	55**
	40**

	QLD
	47**
	59**
	6#
	38#
	17**

	SA
	1#
	18#
	11#
	7#
	10#

	WA
	14#
	1#
	***
	<1#
	***

	TAS
	<1#
	***
	6#
	***
	13#

	NT
	2#
	5#
	<1#
	<1#
	***

	Total
	2961
	3228
	3048
	3108
	3199


*
Relative standard error ≥ 10%, results should be interpreted with caution.
** 
Relative standard error ≥ 25%, results should be interpreted with caution.
# 
Relative standard error ≥ 50%, results are unreliable.
***
Data unavailable
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Figure 2:  Annual average percentage of ACT registered vehicle kilometres travelled
 in each Australian state or territory (1999 to 2003)
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Figure 3:  Annual average percentage of ACT vehicle kilometres 
travelled interstate by state or territory of travel (1999 to 2003)

3.2 Crash rates

Annual average crash rates were calculated for casualty crashes per hundred million vehicle kilometres (see Table 4). Appendix B and Appendix C provide the crash numbers and distances travelled from which these rates were calculated. As discussed earlier, reliable exposure data was only available for ACT and NSW. 

ACT vehicles had a higher rate of injury and fatal crashes in NSW compared to in the ACT. They also had a higher rate of fatal crashes than NSW vehicles in NSW, but a lower rate of injury crashes than NSW vehicles in NSW. Table 4 indicates that there were:

· 0.5 fatal crashes and 17.7 injury crashes involving at least one ACT vehicle per hundred million vehicle kilometres travelled by an ACT vehicle in the ACT

· 1.8 fatal crashes and 46.5 injury crashes involving at least one ACT vehicle per hundred million vehicle kilometres travelled by an ACT vehicle in NSW

· 1.2 fatal crashes and 60.8 injury crashes involving at least one NSW vehicle per hundred million vehicle kilometres travelled in a NSW vehicle in NSW.

Table 4:  Crash rates per 100 million vehicle kilometres travelled (1999 to 2003)

	State/territory of registration by location of travel
	Annual average crash rates per 108vkt

	
	Fatal
	Injury
	All fatal and injury

	ACT vehicles in ACT
	0.54
	17.67
	18.21

	ACT vehicles in NSW
	1.76
	46.46
	48.21

	NSW vehicles in NSW
	1.20
	60.78
	61.97


In comparing injury crash rates, it was determined that
· ACT vehicles are 2.6 times more likely to be involved in an injury crash in NSW, per kilometre driven, than in the ACT 
· NSW vehicles are 1.3 times more likely to be involved in an injury crash in NSW, per kilometre driven, than an ACT vehicle in NSW.  

A chi-square test found that the difference between ACT vehicle injury crashes in the ACT versus ACT vehicle injury crashes in NSW was statistically significant (χ2 (1) = 844.29, p < .005). The difference between ACT vehicle injury crashes in NSW versus NSW vehicle injury crashes in NSW was also found to be statistically significant (χ2 (1) = 99.11, p < .005). The figures used in the calculation of these chi-square statistics can be found in Appendix D.

When fatal crash rates were compared, it was found that:

· ACT vehicles were 3.3 times more likely to be involved in a fatal crash in NSW, per kilometre driven, than in the ACT 
· ACT vehicles were also 1.5 times more likely to be involved in a fatal crash in NSW, per kilometre driven, than a NSW vehicle in NSW. 

A chi-square test found that the difference between ACT vehicle fatal crashes in the ACT versus ACT vehicle fatal crashes in NSW was statistically significant (χ2 (1) = 45.66, p < .005). The difference between ACT vehicle fatal crashes in NSW versus NSW vehicle fatal crashes in NSW was also found to be statistically significant (χ2 (1) = 7.71, p < .010).

4 Discussion

This study placed the results found in previous studies by ARRB for the NRMA-ACT Road Safety Trust into the exposure context of distance travelled. The main findings are set out below.

· ACT vehicles have the highest percentage of kilometres travelled interstate out of all Australian states and territories (22% of total vehicle kilometres travelled).
· Interstate travel by ACT vehicles is four times the national average.

· An annual average of 19% of total kilometres travelled by ACT vehicles occurs in NSW – equating to 86% of interstate travel by ACT vehicles.

· ACT vehicles were 2.6 times more likely to be involved in an injury crashes in NSW than in the ACT.

· NSW vehicles were 1.3 times more likely to be involved in an injury crash in NSW as ACT vehicles in NSW per vehicle kilometre.

· ACT vehicles were 3.3 times more likely to be involved in a fatal crash in NSW than in the ACT per vehicle kilometre.

· ACT vehicles were 1.5 times more likely to be involved in a fatal crash in NSW than NSW vehicles in NSW per vehicle kilometre.

Since ACT drivers are involved in as many crashes in ACT as in NSW (Imberger, Styles & Cairney 2005), the finding that ACT vehicles were involved in 2.6 times as many injury crashes and 3.3 times as many fatal crashes in NSW as in the ACT (per kilometre) is consistent with expectations. 
The finding that ACT vehicles were more likely to be involved in fatal crashes and less likely to be involved in injury crashes in NSW than NSW vehicles in NSW may be explained by the different types of driving and different roads experienced by ACT vehicles. The previous report (Imberger, Styles & Cairney 2005) showed that:

· The highest concentration of crashes occurred in the Sydney metro area.
· A disproportionately high percentage of crashes occurred on the weekend (although not in the Sydney metro area).

· Thirty percent of crashes occurred during holiday periods.
· A disproportionately high percentage of crashes were single vehicle crashes.
· A disproportionately high percentage of crashes occurred on major routes across NSW.
· ACT vehicles were over-represented in fatigue related fatal crashes on NSW highways.

· ACT vehicles were over-represented in speeding related fatal crashes on NSW highways.
These findings are consistent with holiday and long distance driving on major highways, increasing the likelihood that ACT drivers will be travelling further per trip and on faster roads than the average NSW driver. 

Longer journeys have a lower crash rate (per kilometre) than shorter journeys (e.g. Chipman 1991). The reasons cited for this include the tendency for shorter journeys to occur on urban and/or local roads and not major highways. There are more opportunities to crash in the more demanding driving environments of urban roads, which have more entrance points, exit points and intersections per kilometre than a major highway. There are usually higher volumes of traffic on urban roads, and greater numbers of pedestrians, cyclists and other vulnerable and sometimes unpredictable road users. 

However, speeds are generally lower in urban environments, particularly congested ones. Whilst there are more opportunities to crash, the reduced speed at impact may reduce the severity of injuries. On open highways, the driving task is less demanding and the risk of crashing per kilometre is lower. However, the risk of fatigued driving is greater and the consequences of crashing at high speed are more likely to be fatal. 
The results highlight the much greater risk of death and injury experienced when driving outside the ACT. They also support the proposition that the ACT’s safe driving record is at least partly a result of a safe and well-designed road system, and not necessarily safer drivers.
5 Recommendations

These results demonstrate the need for ongoing education and publicity campaigns directed at ACT drivers, promoting the need to take special care when driving in NSW.  As pointed out in the report by Cairney and Gunatillake (2000), this can possibly be effected through local government programs in NSW as well as programs delivered within the ACT.
The previous report (Imberger, Styles & Cairney 2005) indicated that the target groups for whom education and publicity campaigns are most likely to be beneficial are males; bus drivers, truck drivers and motorcyclists; and controllers travelling on major highways through NSW, particularly on holidays and weekends.

The major crash risks for ACT controllers include speed and fatigue on major highways; city driving; and lack of restraint use (for bus and truck controllers). The report by Imberger, Styles and Cairney (2005) highlights the NSW regions where ACT drivers have the most crashes. Yarrowlumbla and Yass had the highest number of fatal crashes and were over-represented in weekend crashes.
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Appendix A

ACT vehicle kilometres travelled by state

Table A1:  Estimates of vehicle kilometres travelled by state or 
territory of travel for ACT registered vehicles (1999 to 2003)

	State of travel
	Year
	Vehicle kilometres travelled
	Relative standard error (%)

	NSW
	1999
	597,506,898
	11.89

	
	2000
	648,059,862
	9.67

	
	2001
	490,727,041
	9.87

	
	2002
	640,666,452
	11.88

	
	2003
	580,683,139
	8.81

	VIC
	1999
	28,669,923
	36.15

	
	2000
	56,256,612
	35.28

	
	2001
	39,215,297
	30.67

	
	2002
	55,059,810
	25.23

	
	2003
	40,102,630
	38.37

	QLD
	1999
	47,364,164
	47.33

	
	2000
	59,352,581
	47.4

	
	2001
	5,586,452
	73.43

	
	2002
	38,307,407
	52.49

	
	2003
	17,444,516
	35.79

	SA
	1999
	1,206,712
	50.11

	
	2000
	17,645,213
	60.08

	
	2001
	10,600,857
	64.64

	
	2002
	6,943,116
	93.91

	
	2003
	10,086,686
	52.9

	WA
	1999
	14,181,257
	100.5

	
	2000
	1,415,536
	99.96

	
	2001
	0
	0

	
	2002
	399,260
	87.78

	
	2003
	0
	0

	TAS
	1999
	259,901
	77.03

	
	2000
	0
	0

	
	2001
	6,005,178
	86.99

	
	2002
	0
	0

	
	2003
	13,156,206
	98.89

	NT
	1999
	1,872,503
	69.16

	
	2000
	4,543,458
	93.7

	
	2001
	28,829
	94.37

	
	2002
	11,589
	98.14

	
	2003
	0
	0

	ACT
	1999
	2,269,496,353
	5.36

	
	2000
	2,440,824,564
	4.76

	
	2001
	2,495,802,873
	4.03

	
	2002
	2,366,347,583
	3.86

	
	2003
	2,537,436,088
	4.14

	Australia
	1999
	2,960,557,711
	4.76

	
	2000
	3,228,097,826
	4.31

	
	2001
	3,047,966,527
	3.55

	
	2002
	3,107,735,217
	4.11

	
	2003
	3,198,909,266
	3.65


Appendix B

Exposure data
Table B1:  Million vehicle kilometres travelled

	Million vehicle kilometres travelled

	Year
	ACT vehicles in ACT
	ACT vehicles in NSW
	NSW vehicles in NSW

	1999
	2,269
	598
	53,490

	2000
	2,441
	648
	49,608

	2001
	2,496
	491
	56,782

	2002
	2,366
	641
	58,566

	2003
	2,537
	581
	59,400

	Annual average
	2,422
	592
	55,569


Appendix C

Crash statistics
Table C1:  Fatal crashes

	
	Fatal crashes involving

	Year
	ACT vehicles in ACT
	ACT vehicles in NSW
	NSW vehicles in NSW

	1999
	16
	12
	666

	2000
	16
	10
	744

	2001
	15
	3
	646

	2002
	8
	11
	626

	2003
	10
	16
	639

	Annual average
	13
	10.4
	664.2


Table C2:  Injury crashes

	
	Injury crashes involving

	Year
	ACT vehicles in ACT
	ACT vehicles in NSW
	NSW vehicles in NSW

	1999
	549
	274
	30,439

	2000
	511
	284
	34,423

	2001
	467
	290
	36,174

	2002
	317
	268
	34,792

	2003
	296
	258
	33,044

	Annual average
	428
	274.8
	33,774.4


Table C3:  All casualty crashes

	
	Casualty crashes involving

	Year
	ACT vehicles in ACT
	ACT vehicles in NSW
	NSW vehicles in NSW

	1999
	565
	286
	31,105

	2000
	527
	294
	35,167

	2001
	482
	293
	36,820

	2002
	325
	279
	35,418

	2003
	306
	274
	33,683

	Annual average
	441
	285.2
	34,438.6


Appendix D

Chi-square test calculations

Table D1:  Comparison 1 – Fatal crash rates of ACT vehicles in ACT versus in NSW
	
	Total vkt8
	Proportion of vkt8
	Total crashes
	Expected crashes
	Chi-square
	Significance level

	ACT in ACT
	12,110
	0.804
	65
	94.03
	
	

	ACT in NSW
	2,958
	0.196
	52
	22.97
	
	

	Total
	15,068
	1.000
	117
	117.00
	45.66
	p < .005


Table 5:  Comparison 2 – Fatal crash rates of ACT vehicles in NSW versus NSW vehicles in NSW

	
	Total vkt8
	Proportion of vkt8
	Total crashes
	Expected crashes
	Chi-square
	Significance level

	ACT in NSW
	2,958
	0.011
	52
	35.53
	
	

	NSW in NSW
	277,846
	0.989
	3,321
	3,337.47
	
	

	Total
	280,804
	1.000
	3,373
	3,373.00
	7.71
	p < .010


Table 6:  Comparison 3 – Injury crash rates of ACT vehicles in ACT versus ACT vehicles in NSW
	
	Total vkt8
	Proportion of vkt8
	Total crashes
	Expected crashes
	Chi-square
	Significance level

	ACT in ACT
	12,110
	0.804
	2,140
	2,824.17
	
	

	ACT in NSW
	2,958
	0.196
	1,374
	689.83
	
	

	Total
	15,068
	1.000
	3,514
	3,514.00
	844.29
	p < .005


Table 7:  Comparison 4 – Injury crash rates of ACT vehicles in NSW versus NSW vehicles in NSW
	
	Total vkt8
	Proportion of vkt8
	Total crashes
	Expected crashes
	Chi-square
	Significance level

	ACT in NSW
	2,958
	0.011
	1,374
	1793.38
	
	

	NSW in NSW
	277,846
	0.989
	168,872
	168,452.62
	
	

	Total
	280,804
	1.000
	170,246
	170,246.00
	99.11
	 p < .005


� Refers to all drivers and riders of motor vehicles including motorcycles and trucks


� Intrastate travel refers to travel within the state where the vehicle is registered and interstate travel refers to travel outside of the state where the vehicle is registered.
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