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Abstract
Each year in Australia many thousands of collisions occur between motor vehicles
and animals, resulting in considerable vehicle repair costs, injury to persons, and loss
of animal life. This paper reviews animal-related road crashes in Australia and
presents data from the in-depth Rural and Remote Road Safety Study in North
Queensland for serious casualties (n = 33) resulting from direct impact with an animal
or swerving to avoid an animal on public roads. These crash types accounted for 5.5%
of all eligible on-road serious casualties in the study and, hence, are considered to be
an important issue that requires particular attention within rural and remote areas.
Kangaroos and wallabies were the predominant species involved in these crashes
(44.8%). Consistent with international studies, night-time travel was found to be a
significant risk factor when comparing animal-related crashes to other serious injury
crashes in the study. There were also a significantly higher proportion of
motorcyclists (51.7%) than other vehicle occupants involved in animal-related serious
crashes compared to all other serious injury crashes. Data matching to official
Government records found underreporting of animal-related crashes to be an issue of
concern. These findings are discussed in terms of countermeasures suitable for the
Australian context and the need for consistent crash reporting across jurisdictions.
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1. Introduction
Each year in Australia many thousands of collisions occur between motor vehicles
and animals, resulting in considerable vehicle repair costs, injury to persons, and loss
of animal life. The vast nature of the Australian landscape and broad expanse of rural
roads often exposes road users to encounters with animals, with the majority of
serious collisions occurring in rural areas (Attewell and Glase, 2000). However, in
Australia the specific nature of road crashes involving animals has not been rigorously
studied in the field of road/traffic safety and, consequently, countermeasures designed
to address such crashes have been limited in success and scope. Wild Australian fauna
such as the kangaroo, wombat, wallaby, and emu continue to be among the most
prevalent road-kill victims reported (NRMA, 2003). Accordingly, it is imperative that
countermeasures consider the particular behavioural patterns of these species (Ramp
and Croft, 2002) as well as the human factors involved. This paper reviews the
prevalence of animal–vehicle crashes in Australia and examines issues such as the
consistency of official crash reporting across all Australian States and Territories, and
the efficacy of current countermeasures. Additionally, data from the Rural & Remote
Road Safety Study in North Queensland is presented for hospitalisations (with a
length of stay greater than 24 h) in an endeavour to raise awareness of the human cost

associated with animal–vehicle crashes and to identify the unique characteristics of
such crashes.
1.1. Animal–vehicle collision reporting in Australia
As stated by Attewell and Glase (2000), there is very little data available on the
overall patterns of road crashes involving animals within Australia. One limitation is
that official road crash reporting databases only record those crashes that are reported
to the police. Furthermore, various agencies and jurisdictions across Australia are not
consistent in regard to reporting categories for crashes that: (1) involve swerving to
avoid an animal and (2) where animals are actually the first object hit by a vehicle.
For instance, whilst the States of Queensland and New South Wales currently include
both of the above reporting categories, other jurisdictions such as Victoria and the
Northern Territory only report crashes where an animal is the first object hit. Other
difficulties in interpreting the data are encountered as some agencies present crash
data (number and type of crashes) whilst others present casualty data (number of
severity of injury). These inconsistencies in data reporting make collation difficult and
almost certainly result in an under-representation of the actual extent of problem.
Other sources of data such as hospital records, ambulance records, coroner's reports,
and in-depth crash studies may provide valuable insight into the prevalence of human
casualties as a result of animal–vehicle collisions. However, such information is
rarely disseminated to the public. Further limited information for animal–vehicle
collisions is publicly available from motor vehicle insurers (e.g. see AAMI, 2007,
NRMA, 2003 and NRMA, 2005) and from wildlife welfare research examining roadkill statistics.
1.2. The prevalence of animal–vehicle road crashes in Australia
The importance of protecting Australian fauna from injury due to vehicular traffic
cannot be overstated, however this paper focuses on human casualties from such
collisions. Therefore, whilst it is acknowledged that many animals unfortunately die
as a result of impact with a motor vehicle, a complete review of the animal welfare
literature on this topic is beyond the scope of this paper. The primary focus of this
section will therefore be on animal-related crash data rather than road-kill statistics.
Accordingly, Attewell and Glase (2000) examined Australian national transport
agency data for road crashes involving animals and reported 94 fatal and 1392
hospitalisation crashes from 1990 to 1997. This was inclusive of all States and
Territories. Of the fatal crashes 42% involved a vehicle manoeuvring to avoid hitting
an animal, 80% occurred in rural areas, and 71% involved stock or a large animal
such as a horse. Speed zones were unfortunately not reported in this study; however
the above characteristics suggest that the severity of crashes increased with the size of
the animal and most likely the speed of the vehicle on rural roads.
Unfortunately a search for publicly available information relating to animal–vehicle
crashes from road safety agencies in each State and Territory of Australia provided
only limited data with scant consistency as summarised in Table 1.

Table 1. Animal-related crash data from road safety agencies in all Australian states
and territories: brief summary
State/Territory

Time Period

Crashes/Casualty Type

Number

Reporting
Categories

New South Wales

5 years
2001-2005

Fatal crash
Injury crash
Non-injury

25
2115
4283

Hit animal 1st
impact, swerve to
avoid

Victoria

5 years
2001-2005

Fatal crash
Serious injury crash
Other injury crash

9
215
408

Hit animal

Queensland

5 years
2001-2005

Fatal crash
Hospitalisation crash
Medical attn/minor inj crash
Property damage crash

16
649
981
1551

Hit animal,
Animal
uncontrolled on
road

Northern Territory

5 years
2001-2005

Fatal crash
Serious injury crash

4
32

Hit animal

Western Australia

5 years
2001-2005

Fatal crash
Hospitalisation crash

7
101

Hit animal (single
vehicle)

Australian Capital
Territory

3 years
2001-2003

Fatal crash
Injury crash
Property damage crash

0
13
697

Struck animal
(not ridden)

Tasmania

2 years
2006-2007

Serious casualties

11

Animal on road

South Australia

1 year
2003

Fatal crash
Casualty crash
All crashes

0
41
478

Hit animal

Sources: (NSWRTA, 2002), (NSWRTA, 2003), (NSWRTA, 2004), (NSWRTA, 2005) and (NSWRTA,
2006); VicRoads (2008); QT (2007); (NTDIPE, 2005) and (NTDIPE, 2007); (WAORS, 2004),
(WAORS, 2005), (WAORS, 2006), (WAORS, 2007a) and (WAORS, 2007b); (ACTDTMS, 2002),
(ACTDTMS, 2003) and (ACTDTMS, 2004); (TDIER, 2007a) and (TDIER, 2007b); SADTEI (2006).

A breakdown of the New South Wales data reveals that from 2001 to 2005 there were
11 fatal crashes, 1399 injury crashes, and 2532 non-casualty crashes attributed to
swerving to avoid an animal within that State. Additionally, during the same 5-year
period there were 14 fatal crashes, 716 injury crashes and 1751 non-casualty crashes
where an animal was actually the first object hit (NSWRTA, 2002, NSWRTA, 2003,
NSWRTA, 2004, NSWRTA, 2005 and NSWRTA, 2006). Forty-seven percent of the
‘hit-animal’ crashes involved kangaroos and wallabies whilst 32% involved stock
animals.

In the State of Victoria there was a total of 632 casualty crashes recorded from direct
animal–vehicle collisions during the 5-year period 2001–2005 (VicRoads, 2008).
When examining the pattern of animal-related crashes from other jurisdictions it is
evident that beyond these direct animal collisions there would also be a considerable
number of crashes that involved a vehicle swerving to avoid an animal. Unfortunately
there is no reporting category for such crashes found within the Victorian database. Of
the recorded casualty crashes, 85% were classified as being in ‘non-residential’ areas,
66% occurred at dawn, dusk, or night time, and 39% involved motorcyclists.
In comparison, within the State of Queensland there were 3197 total reported crashes
involving animals for the 5-year period 2001–2005 with a total social cost of
$142,524,000 as estimated by Queensland Transport (2007). Particular attention is
afforded to the Queensland data in this paper as it is the State in which the Rural and
Remote Road Safety Study was undertaken and access to detailed follow-up data for
individual cases was available to the researchers. The crash figures presented below in
Table 2 as a function of crash severity and speed zone include both ‘hit-animal’
crashes and those where an uncontrolled animal on the road was a contributing factor.
Table 2. Animal-related crashes in Queensland, 2001–2005, by prevailing speed limit
and crash severity
Speed
zone
(kmh)

a

Fatal

(%)

≤60

1

70-90

b

c

Hos

(%)

Med/Inj

6.3

120

18.5

240

2

12.5

89

13.7

100-110

13

81.3

440

Total

16

0.5

649

(%)

d

Prop

(%)

Total

%

24.5

324

20.9

685

21.4

154

15.7

209

13.5

454

14.2

67.8

587

59.8

1018

65.6

2058

64.4

20.3

981

30.7

1551

48.5

3197 100.0

Source Queensland Transport Webcrash 2 (2007).
a - Fatal Crash
b - Hospitalisation required
c - Medical treatment administered / Minor Injury
d - Property damage only

Of note in Queensland is the high percentage of crashes in 100 km/hr or greater zones,
which included 81% of fatalities, 67% of hospitalisations, and 64% of total crashes. It
is also worth noting that a substantial proportion of all animal-related crashes above
resulted in a fatality or casualty (51%) and not merely property damage. Just less than
62% of all animal-related crashes did not involve the vehicle actually striking an
animal, but rather from the vehicle swerving to miss an animal and resulting in
another subsequent action (e.g. vehicle overturned or hit another object). However, 11
of the 16 fatal crashes (68.8%) were directly attributable to ‘hit-animal’. Temporal
factors are also commonly reported relating to animal–vehicle collisions as animal
movements and traffic flow in rural areas fluctuate considerably in terms of time of
day. Fig. 1 below presents the temporal distribution of the above serious (fatality and
hospitalisation) Queensland crashes in 6 h periods. A substantial peak in animal-

related crashes is evident each day in Queensland in the 6 p.m.—mid-night period. In
comparison to all recorded serious crashes, animal-related crashes are just over twice
as likely to occur during this 6-h time period (QT, 2007). Lack of driver visibility,
particularly in curved road sections has been highlighted previously as a reason
behind this night time increase as well as the nocturnal nature of many wildlife
species (Klöcker et al., 2006).
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Figure 1. Proportion of all serious crashes and animal-related crashes in Queensland,
2001–2005, by day of week and time of day.
Source Queensland Transport: Webcrash 2 (2007).

Apart from the road crash statistics from Government road safety agencies there has
been very little information published regarding the human cost of animal–vehicle
collisions in Australia. One exception is Western Australian hospitalisation data
reported by Abu-Zidan et al. (2002) for patients who presented to Royal Perth
Hospital as a result of motor vehicle crashes involving kangaroos. They reported 46
patients (one fatally injured) between July 1994 and June 2000, with 67.4% of these
being car occupants and 32.6% motorcyclists. Ninety percent of all crashes were at
night and 74% in ‘countryside’ (rural) areas. Forty-one percent of the reported crashes
involved a direct hit with the animal.
Insurance companies have also drawn attention to the amount of motor vehicle
insurance claims associated with animal strikes in Australia. During 2002 the NRMA
(2003) recorded approximately 11,000 claims nationally for crashes involving
collisions with animals. This figure has however been steadily rising, with a 13%
increase to 12,549 claims in 2003 and a further 41% increase in 2004 to 17,748 claims
(NRMA, 2005). Similarly, AAMI (2007) reported a 25% increase in animal-related

crash claims from 2005 to 2006. This was accompanied by a 50% rise in the cost of
vehicle repairs for these incidents from $10.2 million in 2005 to $15.3 million in
2006, with an average claim amount of $2260.
1.3. The international perspective
In the United States considerable interest has been generated into preventing animalrelated crashes due to over a billion dollars of vehicle damage annually (Hedlund et
al., 2004). Of note is the high proportion of hospitalisation crashes (44.8%) found to
involve drivers swerving to avoid an animal, resulting in the vehicle leaving the road,
hitting a tree, pole, guardrail, and/or rolling over (Conn et al., 2004). Langley et al.
(2006) examined risk factors involved with fatal animal–vehicle collisions in the
United States from 1995 to 2004 and found that 89.5% occurred on rural roads, 64.8%
in darkness, 85.4% on straight sections of road, 91.1% occurred in dry weather
conditions, and 28% of the victims were motorcyclists. A large proportion of injuries
from animal–vehicle collisions in the United States involve deer (Sullivan et al., 2004
and Williams and Wells, 2005). Similarly, in Europe and Canada moose and deer
have been shown to be a considerable problem on the road (Haikonen and Summala,
2001 and Pynn and Pynn, 2004). In Saudi Arabia collisions with camels are more
prominent (Al-Sebai and Al-Zahrani, 1997 and Ansari and Ashraf, 1998). However,
whilst many countermeasures to prevent animals from entering the roadway or to
change driver behaviour have been trialled, the majority have been found to generally
have very limited effect, particularly for deer in the United States (Hedlund et al.,
2004). Such countermeasures include driver education, warning signs, roadside
reflectors, deer repellents, lower speed limits, and deer whistles. However, some
studies have found positive results. For example, Sullivan et al. (2004) found that
temporary warning signs that were well lit at night during deer migration periods
reduced the number of deer road-kills at experimental sites compared to control sites.
The study did not however report human casualties during the trial.
In-vehicle longwave infrared imaging and thermal imaging are new intelligent
transport system (ITS) devices for night-time driving that may assist to reduce deer–
vehicle collisions in the near future by alerting the driver to the presence of animals
on the road (Hirota et al., 2004 and Rigney and Mitchell, 2000). Additionally,
Hedlund et al. (2004) reported that reducing wildlife populations in specific areas
shows some promise in reducing the amount of animal–vehicle collisions. Fences
combined with animal underpasses or overpasses have been found to have some
success in preventing animal–vehicle collisions but are amongst the most expensive
of the countermeasures to implement (Conn et al., 2004).
1.4. Countermeasures for Australia
Within Australia fencing and underpasses have been recently incorporated into many
road systems (for reviews see, Magnus, 2006, Queensland Department of Main
Roads, 2000 and Goosem et al., 2004). However, no rigorous evaluation has been
published to date in relation to the effectiveness of these underpasses for reducing
road trauma in the Australian context. Of particular interest for road safety is the
potential efficacy of underpasses regarding large mammals such as kangaroos as
collisions with these animals are more likely to result in serious injury to vehicle
occupants. The available information suggests that fencing is required as an integral

part of the design of such treatments (Magnus, 2006 and Queensland Department of
Main Roads, 2000). Unfortunately the extensive network of rural roads throughout
Australia dictates that the cost of widespread implementation would be prohibitive.
Broad-scale research into road-kill “hotspots” and the behaviour of the particular
species involved is therefore required to identify where resources are best deployed in
regard to countermeasures such as animal underpasses and overpasses (personal
communication, Ramp, 2004).
Other countermeasures that have been trialled in Australia are the Shu Roo device,
roadside reflectors, ‘slow zones’, canopy crossings, and more recently predator scents.
The Shu Roo product was posited to repel kangaroos using an ultrasonic tone,
however an evaluation by Bender (2001) found that Shu Roo resulted in no difference
to kangaroo vigilance response, flight response, or the number of animals actually hit
when compared to control vehicles not fitted with the device. The effectiveness of
Swareflex wildlife reflectors for kangaroos was reviewed by Lintermans (1997) who
stated that most studies were methodologically flawed and that generally the results
had been “disappointing”. Subsequently, further controlled research into the
behavioural responses of red kangaroos and red-necked wallabies to roadside
reflectors has been undertaken to determine their merit (Ramp and Croft, 2002 and
Ramp and Croft, 2006). Results indicate a minimal increase (10%) in flight response
for both species for Swareflex reflectors, with no change exhibited for Strieter-Lite
reflectors. It must be mentioned though that the human response to these roadside
reflectors has not been evaluated and that, speculatively, they may serve as a warning
device that influences driver behaviour.
Another countermeasure trialled in Australia has been reduced speed limits. An
evaluation of the use of reduced speed limits in koala habitat in south-east Queensland
found no reduction in the number of koalas hit by vehicles during a 5-year trial period
compared to a control period, nor was there any significant difference in actual
vehicle speeds measured by police between trial sites and control sites (Dique et al.,
2003). Other combinations of countermeasures have been implemented and assessed
on an ad hoc basis. For example, Jones (2000) examined the impact on population
numbers of eastern quolls and Tasmanian devils following a road upgrade in the Lake
St Clair National Park in Tasmania. Increased traffic volume and speed on the road
upgrade were posited as the main reasons for a dramatic decrease in the population of
each species. Subsequently several countermeasures were trialled concurrently. This
included driver education, slow points where the road was deliberately narrowed and
signposted, roadside reflectors, escape ramps, and roadside pipes for shelter. It was
found that the eastern quoll population increased 50% in the 2 years following the
introduction of the countermeasures, with Tasmanian devil numbers unknown.
However due to the design of the study it cannot be categorically stated that decline of
animal numbers could be attributed solely to the new road, nor that their subsequent
reinstatement could be attributed to any or all of the countermeasures. This highlights
the need for specific rigorous studies to be conducted into the nature of animal–
vehicle collisions.
Predator scent has been trialled for several species on the rationale that many animals
that are hit by motor vehicles have been attracted to the roadside to feed at grassy
clearings. By spraying roadside verges with predator scent, it has been envisaged that
animals will avoid feeding at these areas. Ramp and Croft (2002) trialled a synthetic

canine urine product Plant Plus to determine aversion responses for parma wallabies
and red-necked pademelons. It was found that whilst parma wallabies exhibited an
aversion response, red-necked pademelons were actually attracted to the scent.
Unfortunately, the limited research in the area of predator scents for Australian
wildlife means that this is not a viable practical option at this stage as a preventative
measure for animal–vehicle collisions. Research into the possible habituation of
animals to synthetic scents is required before this measure can be validated.
Another issue that may affect the severity of animal–vehicle crashes is bullbars (also
known as roo-bars). These are crash bars fitted to the front of the vehicle specifically
for animal impacts. Whilst it has been argued that bullbars are an essential safety
feature that protect occupants in the event of a collision with an animal in rural areas,
there has been much emotive debate about their use in urban areas (New South Wales
Legislative Assembly, 2001). The ambivalence shown by governments in regard to
bullbars is justified. On one hand they can be seen as an important road safety
countermeasure against potential injury in animal–vehicle collisions and, alternately,
they can be seen as a potential harm agent for pedestrians and cyclists. Attewell and
Glase (2000) examined the benefits and disadvantages of bullbars and found that only
19% of vehicles involved in fatal animal–vehicle collisions were fitted with bullbars.
Furthermore, the specific protective benefits of the bullbars in these crashes could not
be quantified as many vehicles that hit an animal subsequently hit another object (e.g.
tree) or overturned. Accordingly, further study into the severity of animal–vehicle
crashes for vehicles with and without bullbars is required to establish whether the
protective benefits in rural areas is comparable to the harm directly caused by bullbars
to other road users.
1.5. Other influences on mitigation
Further factors may also influence collision rates and the evaluation of
countermeasures. Trends in road-related mortality rates for native animals such as the
eastern grey kangaroo have been shown to be influenced by the occurrence of drought
and other seasonal factors (Ramp and Croft, 2002). Kangaroos are drawn to roadside
verge clearings to feed particularly during drought where the abundance of other
vegetation is scarce. Other risk factors such as time of day (dawn and dusk) must also
be considered (Haikonen and Summala, 2001). Additionally, as evident in QT (2007)
data in Section 1.2 most crashes involving animals occur in higher speed zones
(particularly 100 km or above). This could be as a result of decreased reaction times
when travelling at higher speeds, a lack of driver alertness, or simply that the
population density of animals is highest in these zones. For example, Ramp and Croft
(2002) reported 127 kangaroos hit by motor vehicles in a 6-month period on a remote
21 km stretch of rural highway in western New South Wales. This equated to one
kangaroo killed for each 30 km of road per day. However, it must be noted that heavy
vehicles may account for a large percentage of actual road-kills, with no resultant
damage to the vehicle or persons.

2. Further evidence: the rural and remote road safety study
The broad aim of the study was to identify the human, vehicular, and environmental
factors that contribute to serious road casualties in rural and remote North Queensland
and to develop tailored interventions to address these issues. The data presented in
this section specifically examines animal-related crash characteristics found in the
study. This serves to supplement the existing known evidence for animal-related
crashes in Australia.
2.1. Method
The study was conducted from March 2004 to June 2007 in Northern Queensland,
Australia (see Sheehan et al., 2008). It encompassed an area of over 660,000 km2
north and west from Bowen, excluding the mainly urban centres of Thuringowa,
Townsville and Cairns (as defined by Australian Bureau of Statistics ‘Part A’
Statistical Local Areas). To be eligible for the study, crashes needed to result in at
least one person 16 years or older being killed or admitted to hospital for 24 h or
greater as a direct result of the crash. Data was gathered from five hospitals within the
study area, generally within a week of the crash.
A total of 532 serious road crashes, resulting in 600 human casualties, were recorded
during the study period. From this larger group, 383 patients (298 male, 83 female, 2
unknown gender) agreed to be interviewed. Each interview utilised a standardised
survey taking approximately 45 min to complete. This included crash circumstances
and information such as attitudes to road safety and enforcement, alcohol and drug
consumption, and demographic details. Additionally, patients were encouraged to
describe the crash in their own words as a narrative of the event. Where interview data
was not available, hospital admission records were used to compile an overall profile
of each crash.
2.2. Results
Of the total 532 serious road crashes, 29 (3 fatal, 26 hospitalisation) were identified
where animals were involved, accounting for 33 human casualties (3 fatalities and 30
hospitalisations). An attempt was made to match each of these cases to official
Queensland Transport crash data. Of the 29 crashes, 20 were matched; however two
of these did not mention the contribution of animals. Thus, 11 of the 29 reportable
animal-related crashes were either not found to be recorded in the Government
database or did not record the involvement of animals.
Animal-related crashes accounted for 5.5% of all on-road serious casualties in the
study and, hence, are considered to be an important issue that requires attention within
rural areas. Table 3 presents some brief details regarding the circumstances of the onroad animal-related crashes identified in the study for both direct animal hits and
crashes that involved the controller swerving to avoid an animal.

Table 3. Crash characteristics for animal-related road crashes compared to all other
crash types from the Rural and Remote Road Safety Study
Animal Related
Variable

All Other
p value.1

n (29)

%

n (503)

%

17
12

58.6
41.4

175
321

35.3
64.7

0.01*

11
18

37.9
62.1

196
307

39.0
61.0

0.91

8
21

72.4
27.6

359
144

71.4
28.6

0.90

15
14

51.7
48.3

138
311

30.7
69.3

0.02*

14
2
2

77.8
11.1
11.1

233
68
87

60.1
17.5
22.4

0.32

3
7
9
10

10.3
24.1
31.0
34.5

107
125
132
139

21.3
24.9
26.2
27.6

0.52

18
11

62.1
37.9

-

-

-

13
16

44.8
55.2

-

-

-

Time of Day
Night (1800-0559)
Day (0600 - 1758)
Day of Week
Weekend
Weekday
Road Status
Highway
Other road
Vehicle Type
Motorcycle
Car or derivative
Speed Zone (Km/h)2
≥ 100
80
60
Season
Summer
Autumn
Winter
Spring
Crash Type
Hit animal
Swerve / avoidance
Animal Type
Kangaroo/wallaby
Other
a

Based on χ2 statistics.
As recorded by available police crash reports.
*
Statistical significance at p < .05.
b

Night-time travel is a notable risk factor that showed a significant difference between
animal-related crashes and all other on-road crashes, 2 (1, N = 532) = 6.43, p < .05.
The high proportion of motorcyclists involved is of concern, highlighting their
inherent vulnerability to injury from such crashes. There was a significantly higher
proportion of motorcyclists involved in animal-related crashes than all other on-road
crashes in the study, 2 (1, N = 532) = 5.51, p = < .05. The proportion of swerve and
avoidance crashes suggests that official crash reporting regarding animal crashes
should not overlook this category. The high proportion of kangaroos/wallabies
involved in these crashes also points to the need for interventions specific to the
Australian driving context.

3. Crash narratives
A number of the patients reported that there was little or no warning of a crash, with
an animal crossing into the path of a vehicle just prior to the accident. Ten
interviewees specifically reported that the animal was either first perceived when in
the middle of the road as they came towards it, or that the animal jumped or ran
directly in front of the vehicle at close range. Two quotes from patient narratives are
presented below.
“Driving along dirt road a kangaroo jumped onto road in path of car.
Swerved to miss Kangaroo went into skid. Attempted to correct skid. Vehicle
regained grip to a point on corrugations and then overturned.” Car occupant Male, 36 years, 4 injured
“Before this I have excellent vision to the left and from here I have excellent
vision along the straight as I pull out of the bend. This is where the wallaby
got me. It just jumped straight out and hit me. The camber of the wheel meant
I couldn’t steady the bike and it's the type of corner that you can see
everything on the left side of the road and it's also fenced. I’ve never seen any
wallabies just there. It was a full moon and my vision was good.” Motorcycle
rider - Male, 54 years, rider injured

4. Discussion
The data presented above from the Rural and Remote Road Safety Study is one of the
few attempts to document the nature of animal–vehicle collisions in Australia from a
public health/road safety perspective. The incidence of serious injury from these
crashes (5.5% of the sample) demonstrates that far more recognition should be
afforded to this issue by road safety researchers, practitioners and funding bodies in
an attempt to reduce the injuries to persons and the associated social costs within rural
and remote Australia. The matching of cases in the study to official Government crash
data (whilst limited in number) found evidence of underreporting, although some
factors need to be kept in mind. The base rate of underreporting across all crashes is
difficult to estimate, and thus the level of underreporting of animal-related crashes
may be consistent with the entire set of crashes. It is also possible that there may also
be a bias in terms of participants of the study attributing causation for the crash to an
animal rather than acknowledging the contribution of their own behaviour. Further
continued investigation matching such data needs to be undertaken to clarify the issue

of underreporting. Additionally, as highlighted in Section 1.2, there appears to be no
standardised reporting categories for animal-related crashes across various
jurisdictions in Australia.
Huijser et al. (2007) also highlighted data reporting problems for animal–vehicle
collisions across government agencies in the United States and Canada. They
recommended that standardised reporting procedures be developed across agencies
and that this data should be shared to highlight the magnitude of the problem, analyse
trends, and to prioritise road sections for targeted intervention. They also
recommended that data collection should focus on collisions involving species that
are endangered from a conservation perspective and/or those involving large animals
likely to cause human injury. As many serious casualty crashes in rural areas of
Australia involve kangaroos, particular attention should be directed towards detailed
data collection of such crashes and development of specific interventions. Measures to
ensure large stock animals and horses do not enter the roadway also require attention
within the agricultural sector.
Elevated crash counts in higher speed zones suggest that drivers/riders need to be
particularly vigilant in these areas, especially at the high risk times of dawn, dusk, and
darkness. To this end, research into actual travel speeds in rural and remote areas is
required to establish whether adherence to existing speed limits may mitigate the
frequency or severity of animal-related crashes. Research into other human factors
that may contribute to or mitigate the problem is also required. For instance, the
promotion of trip planning to avoid travelling at night in rural and remote areas of
Australia deserves consideration and may have possible secondary benefits for road
safety in terms of reducing fatigue-related incidents that are predominant during the
same time of day.
No broad-scale effective countermeasure has been identified to date that reduces the
occurrence or severity of animal-related crashes, highlighting the need for a
multifaceted approach to the problem with regard to driver behaviour, road design,
animal behaviour, and related environmental influences. Furthermore, the
identification of specific collision ‘hotspots’ would be expected to assist in the
implementation of tailored interventions that consider all relevant influences (Huijser
et al., 2007 and Ramp et al., 2005). Key factors that appear to be consistently
identified in studies are time of day (dusk, dawn, night), higher speed zones, and the
over-representation of motorcyclists due to their vulnerability. Accordingly, future
development of effective ITS devices and animal repellents in combination with
driver education and proficient road design is required to reduce crash counts for
animal–vehicle collisions in rural and remote Australia.
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