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4. ECONOMIC IMPACTS 
 
Summary assessment 
It is challenging to assess whether kangaroo culling on rural lands is achieving the objective of maintaining the 
economic viability of properties. There are no data available on spatial and temporal changes in kangaroo density 
on rural land. The Review was not provided with any data on changes in livestock density, or pasture condition (if 
these data exist). However, records are kept of the numbers of kangaroos licenced to be shot per property, and 
the numbers that are reported as shot, and these numbers roughly track weather conditions (e.g., increasing after 
wet years shift to dry years). This suggests the rural cull is realistically responding to changes in kangaroo grazing 
pressure. Property-level decisions about how many kangaroos are reasonable to cull are based on the Rural Cull 
Calculator, which is logical, and designed to cover the needs of most properties. 
 
The regulation and management of rural culls requires landholders to conduct operations to a standard that 
exceeds the national Code for non-commercial shooting of kangaroos.  
 
Main recommendations 
Kangaroo density on rural lands is highly variable, with some properties having no kangaroos, and others, 
especially some that border reserved areas, with very high densities. An ACT-wide spatial assessment could 
identify variation in kangaroo density across rural lands, and focal areas for collaborative kangaroo management. 
Focal areas would include 1) locations with grazing sensitive threatened species. In such cases, the ACT 
Government could ensure landholders are technically supported so that total grazing pressure, including kangaroo 
grazing, is managed appropriately at these locations. 2) Rural leases next to reserved land that routinely have very 
high kangaroo densities; this is likely to degrade the ecological health of the reserved land and the economic 
yields and sustainability of the rural lease. The Land Management Agreements are one possible mechanism for 
formalising the collaboration over kangaroo management at focal areas, but there may be more suitable 
alternatives. Management could involve culling, strategic fencing, guardian dogs, etc, and there are likely to be 
opportunities for landholders to seek funding through grant systems (e.g., Regional Landcare Partnerships 
Program), or stewardship payments (e.g. Nature Repair Market). These suggestions are consistent with multiple 
actions in the ‘Rural Landscapes’ chapter of the ACT’s Natural Resource Plan (ACT Government 2022). 
 
The results of the spatial assessment could also be used to design and implement a monitoring program for 
changes in kangaroo density across rural lands in the ACT, ensuring that locations with grazing sensitive 
threatened species, and interfaces of rural and reserved land, are both included. The monitoring could be carried 
out periodically, for example every 4-5 years, possibly varying the frequency to coincide with major weather 
changes from wet to dry conditions and vice versa. The purpose of the program would be to generate information 
on kangaroo densities that can be used to inform livestock and kangaroo grazing management by rural 
landholders, and inform more specific objectives in the collaborative landholder-government planning. Ideally 
monitoring on rural lands would be embedded in an ACT-wide program (see cross-plan recommendations). 
 
4.1 Plan 
 
Kangaroos are a drawcard for nature-based tourism. The main negative economic impact of high densities of 
kangaroos is on rural land, because kangaroos compete for grazing with stock (including horses), and damage 
fences. Collisions with kangaroos on roads also result in economic costs through vehicle damage and injury to 
people, but this issue is reviewed in the Social Impacts section. 
 
In relation to land managed for agricultural outcomes, the objectives in the 2017 Plan are: 

• Rural land:  
o Objective - Free-ranging kangaroo populations on rural lands are managed so that their densities 

do not seriously impact on the economic viability of rural properties. 
• Government horse paddocks:  

o Objective - Free-ranging kangaroo populations on government horse paddocks are managed so 
that their densities do not seriously impact on the viability of the paddock complexes. 
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There are no specific performance criteria or outcomes articulated for these objectives, to allow landholders some 
flexibility in deciding the acceptable level of kangaroo grazing for their situation. In addition, the Land 
Management Agreements, required for every rural lease, could provide for more specific objectives to be set. In 
any case, in the absence of quantitative or qualitative data for total grazing pressure, kangaroo densities and 
pasture condition (see Sections 4.3 and 4.4), performance against the objective cannot be assessed. 
 
The 2010 and 2017 Plans note that kangaroos bring positive economic benefits via nature-based tourism. 
However, on rural land, increasing densities of kangaroos negatively affect the viability of farming businesses by 
damaging fences, and grazing grass that could otherwise be eaten by livestock. Overgrazing by the combination of 
livestock, kangaroos and rabbits can lead to erosion, affecting longer-term economic viability. Kangaroo grazing 
has also affected the operation of government horse paddocks, leading to substantially fewer horses being 
maintained at paddocks where there are high numbers of kangaroos. During the consultation carried out during 
this review, farmers also mentioned that kangaroos contributed to the spread of weeds, including from roadsides 
to farms and then out to protected areas, with environmental and economic consequences. 
 
There are economic costs from kangaroo-vehicle collisions, from damage to vehicles and medical costs to vehicle 
occupants (Cope and Herbert 2023; Dunne and Doran 2021), but the 2017 Plan states that reducing these impacts 
is not an objective of kangaroo management. Nevertheless, there is an objective relating to vehicle collisions, in 
section 6.4 of the 2017 Plan: 

• The incidence of vehicle-kangaroo collisions in the ACT is reduced. 
 
but the Plan states that actions to achieve this objective are the responsibility of road management. This Review 
considers the issue of road collision further in Section 5.2 Road collisions. 
 
Recommendation 
[See recommendation 2.2 about setting SMART objectives; See recommendation 4.4 for survey and monitoring to 
inform those objectives] 

4.1 The revised Plan could identify where any relevant lease-level objectives in relation to kangaroo management 
should be identified. See recommendation 4.2. 

 
 
4.1.1 Does the Plan make an evidence-based case for kangaroo management on rural lands? 
 
The 2010 and 2017 Plans review the evidence for grazing competition between stock and kangaroos, and for 
kangaroo grazing in paddocks that are being spelled, or that have been sown with forage. There is no contention 
over the general effects of overgrazing, and that farmers must manage grazing from kangaroos, livestock, and 
introduced herbivores to match pasture productivity. Therefore, if kangaroo numbers increase (for a given amount 
of forage), livestock numbers need to be reduced. 
 
There is some debate in the scientific literature about the extent and nature of dietary overlap between livestock 
and kangaroos, the relative amount of forage they consume and their contributions to overall grazing pressure, 
and the conditions under which competition is most pronounced (for example, see, Pahl 2020). However, there is 
no contention over the general effects of overgrazing, and that farmers must manage that grazing to match 
pasture productivity. If kangaroos (or rabbits or deer) are present, farmers must estimate how much of their 
forage budget will be consumed by these animals, and adjust livestock numbers accordingly. By culling kangaroos, 
farmers can make more of their forage budget available to livestock. There has been some interesting work to 
estimate the equivalence of grazing by a kangaroo to one sheep, with earlier work suggesting a standard kangaroo 
was equivalent to 0.4 or 0.7 of a standard sheep, but later work revising that number closer to 1 (reviewed in, Pahl 
2020). 
 
The 2017 Plan states that there are 150 rural leases in the ACT, covering 39,500 hectares or 17% of the Territory. 
Rural leases are required to develop Land Management Agreements, which set out the cooperative management 
of the lease for sustainable management that maintains the ecological and cultural values of the land. The 
Agreements are approved by the Conservator. A recent audit of the operation of Land Management Agreements 
for rural leases noted that as of March 2020 there were 180 Land Management Agreements for 27,000 ha of rural 
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land, with leases varying in size from 2 to 500 hectares (ACT Auditor-General 2021). The government response to 
this audit states that there are 183 rural leases (held by 159 families), across 40,000 ha, of which 25,000 ha is 
considered arable. The gross value of agricultural production in the ACT in 2019 was $34 million, mostly from 
livestock grazing (ACT Government 2021b). 
 
4.1.1.1 Kangaroo density on rural lands in the ACT 
 
There are very few data available on the density of kangaroos on ACT rural land (unless they are part of a KMU), 
and most estimates come from over 20 years ago. The average kangaroo density suggested by the estimates is 
0.76 kangaroos/ha, but with low confidence. 
 
There are very few data available on the density of kangaroos on ACT rural land (unless they are part of a KMU), 
and the estimates come from over 20 years ago (Table 2). Current data on kangaroo density from the commercial 
NSW commercial harvest zone that surrounds the ACT is also shown in Table 2. It seems likely that kangaroo 
densities in rural areas are highly variable, depending on the location of the farm. For example, during the 
consultation carried out during this Review, some farmers said they had very few kangaroos on their grazing lease, 
while others stated that very large numbers of kangaroos were a serious problem. The latter situation occurred for 
farms adjacent to bushland without active kangaroo management, presumably because this interface offers the 
ideal combination of cover and pasture (see also, Viggers and Hearn 2005). For rural lands that are part of KMUs, 
then the average kangaroo density estimated by monitoring across the KMUs between 2018-23 is the best 
estimate for those rural lands, but they cover a small area. 
 
The 2010 Plan notes the lack of recent data on kangaroo density on rural lands, and states gaining density data is 
important. The situation has not changed since then, and the value of getting density information has only 
increased. 
 
 
Table 2. Densities of kangaroos on rural land in the ACT, and from the NSW Southeast Tableland kangaroo harvest 
zone, which surrounds the ACT. 
 

Year Density 
(per ha) 

Source 

1986 1.67 Farm (Perry and Braysher 1986) 
1995 0.50 Appendix 5; 2010 Plan 
1996 0.59 Appendix 5; 2010 Plan 
1996 0.48 Appendix 5; 2010 Plan 
1997 0.39 Appendix 5; 2010 Plan 

2015-23 0.37 
Average density of kangaroos SE Tableland harvest zone NSW (NSW DPE 
2023). 

2018-23 1.35 

Average density of kangaroos across all KMUs (some of which include 
small areas of rural lands) (value calculated during this Review). Note the 
area of rural land in the KMUs is small relative to the overall area of rural 
land, and it may not be representative., 

average 0.76   
 
 
Recommendation 
[Consider an ACT-wide spatial assessment to identify variation in kangaroo density across rural lands, and focal 
areas for kangaroo management outside of the reserved areas. See recommendation 4.3.] 
 
 
4.1.2 Does the plan have a conceptual model and evidence-based thresholds on rural lands? 
 
Kangaroo grazing impacts and management are considered within the conceptual framework of Total Grazing 
Pressure from livestock, introduced species (rabbits, deer), as well as kangaroos. However, there is no guidance in 
the 2017 Plan on what that means in practice, perhaps because that is better handled in other planning 
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instruments such as the Land Management Agreements. There are two scenarios where enhanced collaboration 
between rural landholders and the Government over grazing management is important, and more specific 
kangaroo grazing impact thresholds may need consideration: one is at locations on rural lands with grazing 
sensitive native species, and the second is at the interface of reserved land and rural land. Where these interfaces 
are within a KMU, the conservation cull process triggers collaboration with the landholder, but there is no such 
trigger when the reserved land is not within a KMU.  
 
 
The 2017 Plan notes that “the concept of total grazing pressure” has been used as the conceptual framework for 
determining suitable kangaroo densities on ACT rural lands.” However, there is no information on what that means 
in practice. The Rural Cull Calculator sets an upper limit on the number of kangaroos that can be killed, and then 
relies on the judgement of the lessees to manage kangaroos within that bound, and in accordance with the 
regulations set to protect kangaroo welfare (i.e., competency test, culling season). The Calculator encourages 
lessees who need to manage kangaroos to do so annually with modest culls, rather than intermittently with larger 
culls. Presumably most lessees will take a pragmatic cost-benefit approach toward the kangaroo density they aim 
to achieve, by stopping culling when the grazing benefits for livestock are less than the rising costs of continuing to 
kill kangaroos as their density declines.  
 
On rural leases, kangaroo (and livestock) management may be especially important at sites with grazing sensitive 
species (including threatened species), or on farmland/bushland interfaces with very high kangaroo densities, 
where high total grazing pressure could damage pasture and soil. There is no information in either the 2017 Plan 
or the Rural Cull Calculator on how to identify such priority areas and then plan grazing management to protect 
farming viability and conservation values. The Land Management Agreements are one potential prism for 
identifying such priority areas and the relevant kangaroo management targets. For example, the Land 
Management Agreement for a rural lease that has a grazing-sensitive threatened species could identify the spatial 
location for the threatened species, and the specific grazing management (covering livestock, rabbits, and 
kangaroos) that will be used to maintain the grass layer appropriately at this location. This Review cannot assess 
whether this level of planning is occurring. However, a recent audit of Land Management Agreements found them 
lacking in the detail required to articulate such outcomes, and to monitor progress towards achieving outcomes 
(ACT Auditor-General 2021). The ACT Government has committed to improving the level of management detail in 
plans, and improving monitoring and compliance (ACT Government 2021b).  
 
In another example, some rural leases are adjacent to reserves with high kangaroo densities. Where the rural land 
is part of a KMU, there are operational and monitoring mechanisms (kangaroo counts, grass layer monitoring, 
regular communication between government staff and landholders) in place to support a collaborative approach 
to kangaroo management across the KMU. In contrast, the consultation for the Review revealed that some rural 
leases are adjacent to reserves, and this interface has high kangaroo densities, with no kangaroo management 
taking place in the reserve portions; in these situations there are fewer mechanisms to support collaboration over 
kangaroo management, except for when the authorisation to cull is being sought. At that point, there can be 
discussion between government staff and the landholder about the numbers to be culled. In the 2017 Plan, this 
specific scenario is addressed in section 6.1.1 ‘Kangaroo movement between government managed land and rural 
leases’, and it opens the door for collaborative action between the landholder and the ACT Government. More 
involved collaboration between the lessee and the ACT Government could be articulated via the Land 
Management Agreement process, but the Review does not know whether this occurs or not. Extending the very 
detailed planning and monitoring approach used in conservation culls in Canberra Nature Park to other reserved 
lands in the ACT is unrealistic, but planning support for rural landholders to ensure that management is as 
targeted and effective as possible, and maintains the values of the reserved land, is achievable. 
 
Recommendation 
4.2   Consider the options for enhancing government-landholder collaboration over kangaroo management 

planning on rural leases where kangaroo grazing, as a component of total grazing pressure, is a problem for 
threatened species; or where high kangaroo densities are occurring on the interface between rural lands and 
reserves without regular kangaroo management, leading to high grazing pressure on rural land that damages 
short- and longer-term economic viability, and high grazing pressure on conservation land that damages 
ecological health. Options may include ensuring that the specific issue, the management response, the 
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required monitoring, and roles and responsibilities are detailed in revised Land Management Agreements, or 
some other mechanism. 

 
 
4.2 Implement 
 
Kangaroos on rural lands may be culled by landowners with authorisation from the Conservator. Authorisations 
are applied for, and granted, annually.  
 
 
4.2.1 Rural Culling Calculator  
 
The Rural culling Calculator sets a maximum number of kangaroos to be culled based on the area and shape of a 
property. Given the average densities on rural lands (see 4.1.1.1), the allowable cull appears generous, but 
kangaroo density is likely to vary substantially around this average. 
 
The cull on rural lands seeks to reduce the economic costs of kangaroo grazing to farmers, and the managers of 
the government horse paddocks. Rather than setting a target density, the calculator sets a maximum that can be 
culled in a calendar year as: 

 2 per ha x immigration factor.  
 
The immigration factor = 1+ (PA/5) where PA is the perimeter (km) to area (km2) ratio. The immigration factor 
compensates for difficulties applying the calculator to small properties and long narrow properties. What this 
means in practice is that small properties may apply to cull a higher number of kangaroos, and properties that 
have a longer perimeter for the same area can apply to cull more kangaroos (Fig. 5). 
 
Mixed sex culls on rural land are conducted between 1st March to 31st July. The rural cull calculator also allows for 
no more than 30% of the total cull for the calendar year to be a male-only cull, occurring from 1st August to 31st 
October. 
 
The Rural Culling Calculator Determination states that the calculator aims to support the needs of property 
owners while preventing excessive culling; and that the formula is based on the experience of government 
ecologists over many years, and replaces earlier, more complex formulas that considered variation among 
properties in carrying capacity, the nature of neighbouring land, and the extent of previous culls.  
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Fig. 5. The culling limit for hypothetical properties of increasing area, when they are shaped as a square, or a 
rectangle where the longer boundary is twice the length of the shorter boundary. Properties with more perimeter 
for the same area will always be able to request a higher cull, and small properties can request a higher cull. 
 
 
4.2.2 Culling operation 
 
Landholders must pass the Territory competency test every two years (including shooting accuracy and species 
Identification components), and mixed-sex culling must only occur within the March-July culling season, with a 
male-only cull allowed between August to October. Random audits occur to check compliance with the Code, and 
conditions of the authorisation. 
 
Shooters must pass a competency test every two years, with tests shooting accuracy, knowledge of the National 
Code for non-commercial macropod shooting (NRMMC 2008), and macropod identification skills. If a shooter fails 
the test, they must wait two years before they can re-sit the test. Based on the consultation carried out for this 
Review, this long wait to re-sit the test can pose serious difficulties for farmers and professional shooters, if they 
need to defer culling on their lease, or defer their business activities, for two years. It would be better to allow 
shooters to re-sit the test more quickly, after one year. In addition, the tests could include tests of shooting using 
night-vision equipment, because most shooters are operating at night. 
 
Rural landholders must apply annually to cull kangaroos on their lease(s). The application is reviewed by the ACT 
Government, following an internal process. Compliance of landholders and shooters with the licence conditions, 
and the non-commercial Code, are checked in random audits (more detail in section 6.1.1 Kangaroo welfare 
during culling). 
 
Rural landholders consulted as part of the Review were positive about the processes of obtaining authorisation to 
cull kangaroos, the use of the Rural Cull Calculator, and their interactions with ACT Government staff. Some 
suggested reducing the competency tests to once every five years, but others felt that every two years was 
appropriate. There was also commentary about the off-target licence conditions being too punitive, because 
misidentification could happen from time to time despite people’s best efforts. Similarly, the male-only cull was 
challenging to undertake because the penalties for mistakenly shooting a female were severe. Landholders 
suggested that the tags applied to culled kangaroos should be biodegradable.  
 
Recommendations: 
[Suggested modifications to shooting/licencing protocols, are captured in recommendation 6.1] 
 
 
4.3 Monitor 
 
The ACT Government keeps records of the number of kangaroos that are authorised to be shot, and then the 
numbers that are reported as shot, on each property. The number of properties and kangaroos authorised/shot 
rose between 1997 and 2018-19, but have fallen since then. There are no current data on the density of kangaroos 
on rural land, and no data on pasture condition for most rural land (that this Review is aware of). 
 
 
For rural leases within KMUs, there are data on kangaroo population density over time, and grassy layer structure 
from the reserve portions of these KMUs. This monitoring is carried out by the ACT Government and is reviewed 
in the section on Environmental Impacts. 
 
For rural leases outside the KMUs, there are no data on kangaroo density, or grass condition, over time.  
 
Across all rural leases, records are kept of the number of kangaroos authorised to be shot on each property, and 
the number that are reported as shot by the landholders. The number of properties applying for authorisations, 
and the total number of kangaroos authorised to be culled, increased from 1997 to 2017, but has declined since 
2019, perhaps because the break of the drought (2017-19) lessened the need to kill kangaroos to preserve feed 
for livestock, and because the wet conditions made for poor shooting conditions (Fig. 6a). The number of 
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4.4 Evaluate and Adapt 
 
Given the paucity of data on kangaroo densities on rural land, it is difficult to evaluate the impacts of the rural cull 
on kangaroo populations, and the Review is not aware of any data on pasture condition from the rural leases 
(although it may exist).  
 
The Review is not aware of data on total grazing pressure or pasture condition on rural lands, although it may 
exist. 
 
If we take the average density for kangaroos on rural land shown in Table 2 (0.76/ha) and apply it to the total area 
of rural lands in the ACT (39,500 ha), this suggests a total population of 30,000 kangaroos. The average number 
reported as killed each year between 2017 to 2022 was 9100, or about 30% of the total population. For a back-of-
the-envelope alternative approach to estimating the total kangaroo population on ACT rural lands, this Review 
uses the work of Hone (2007), who suggests that if we assume a high population growth rate of 40%, then about 
30% of the kangaroos would need to be culled each year to maintain a stable population size. If we assume the 
kangaroo population on rural lands is stable and has a growth rate of 40%, and the annual cull (of 9100) is 30% of 
the total population, then the total population is 30,300, which is very similar to the population size based on 
using the density estimates. However, if the population growth rate of kangaroos is lower, then the kangaroo 
density on rural lands must be higher than 0.76/ha, to sustain the reported levels of culling. 
 
Obtaining current density estimates, and understanding how this density varies spatially across the rural lands, 
would help strategic management. For example, this information could help prioritise locations for collaborative 
management between the government and landholders, including: 

• Locations with grazing sensitive threatened species. In such cases, landholders could be supported with 
information on how best to monitor and manage total grazing pressure, including kangaroos, at these 
sites.  

• Rural leases next to reserved land that routinely have very high kangaroo densities; this is likely to degrade 
the ecological health of the reserved land and the economic yields and sustainability of the rural lease.  

 
The Land Management Agreement may be an appropriate mechanism for cooperating over kangaroo 
management at these locations. Management could involve culling, strategic fencing, guardian dogs, etc, and 
there are likely to be opportunities for landholders to seek funding through grant systems (e.g., Regional Landcare 
Partnerships Program). Such stewardship work may also be supported in the near future through the 
Commonwealth’s Nature Repair Market, and similar initiatives. 
 
The results of the spatial assessment could also be used to design and implement a monitoring program for 
changes in kangaroo density across rural lands in the ACT, ensuring that locations with grazing sensitive 
threatened species, and interfaces of rural and reserved land, are both included. The monitoring could be carried 
out periodically, for example every 4-5 years, possibly varying the frequency to coincide with major weather 
changes from wet to dry conditions and vice versa. The purpose of the program would be to generate current 
information on kangaroo densities that can be used to inform livestock and kangaroo grazing management by 
rural landholders, and inform more specific objectives in the collaborative landholder-government planning. 
 
These suggestions are consistent with multiple actions in the ‘Rural Landscapes’ chapter of the ACT’s Natural 
Resource Plan (ACT Government 2022), especially in the themes of Native vegetation and biodiversity; Soil and 
groundcover management; Agricultural policy and practice; Land management and tenure policy; for example: 

• Review LMA to ensure they are fit for purpose to conserve key ecological values and align with initiatives 
for farm diversification and sustainable land use.  

• Implement effective monitoring and enforcement of LMA to ensure the sustainable management of rural 
lands. 

• Investigate opportunities for supporting the protection of important environmental assets on rural lands 
through land stewardship programs. 

• Develop integrated rural lands and agricultural policy that ties together all aspects of sustainable land 
management—natural, cultural and social values. 
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Recommendation 
 
4.3  Consider an ACT-wide spatial assessment to identify variation in kangaroo density across rural lands, and 
identify focal areas for collaborative kangaroo management on rural lands; including: 

• Locations with grazing sensitive threatened species.  
• Rural leases next to reserved land that routinely have very high kangaroo densities. 

The assessment could also be used to design an ongoing monitoring program for changes in kangaroo density on 
rural lands, that would inform kangaroo management broadly, but including in the focal areas noted above. 
 
 
4.5 Communicate 
 
The ACT Government interacts with landholders directly and does not share specific details of the rural culling 
program with the broader public, for privacy reasons. 
 
The ACT Government interact with landholders via the management of competency tests, and the issuance of 
authorisations to cull kangaroos. For rural lands within KMUs, there is also case-by-case communication to 
support the kangaroo management outcomes sought across the KMU. From the consultation carried out as part of 
this Review, this communication seems to operate well (albeit the consultation was based on a small sample of 
landholders). For rural lands outside the KMUs, there is a level of frustration for some landholders that neighbour 
reserved land with unmanaged kangaroos, and deal with very high kangaroo densities. 
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5 SOCIAL IMPACTS 
 
Summary assessment 
The 2017 Plan focuses on kangaroo-vehicle collisions as the main social impact of high density kangaroo 
populations living in the urban and peri-urban bushland fragments. The Plan has an objective to reduce the 
incidence of such collisions. This objective does not appear to be met: the absolute number, and the per capita 
rate of collisions, may be increasing. The urban expansion may be causing more people to use roads that intersect 
areas where kangaroos are living, and mitigation measures are not keeping pace. Collision rates increase during 
dry conditions, when kangaroos range more widely in search of food.  
 
Main recommendations 
The available data show where the collision hotspots are. The ACT Government could consider mitigation 
strategies that could be put in place immediately (e.g., reducing speed limits in hotspots, especially when 
kangaroos are most likely to be active on the road verge), whilst trialling longer-term solutions to reduce collision 
risk whilst enhancing habitat connectivity with vegetated overpasses and underpasses. Research to improve data 
collection on collisions, and to evaluate the most cost-effective options in an adaptive management framework, 
would be useful.  
 
 
5.1 Plan 
 
The 2010 and 2017 Plans describe the diversity of social impacts of kangaroos, but objectives, outcomes and 
actions related to these impacts are more loosely organised than those relating to environmental and economic 
impacts.  
 
The values associated with kangaroos are diverse. Kangaroos are an iconic Australian marsupial, and many 
Canberran residents and visitors experience pleasure and joy from having these native animals in urban bushland. 
Farmers may regard them as a pest, and car drivers may view them as a hazard. People (drivers, passengers and 
other witnesses, wildlife rangers, wildlife carers) involved in vehicle collisions with kangaroos can experience 
emotional trauma from these events. Watching kangaroos starve during drought is traumatic, and the issue of 
kangaroo population management itself is traumatic for some people (Robinson and Grace 2022; Seymour 2023). 
When kangaroo densities increase, the more negative social effects (car collisions, conflict with farming objectives, 
mass starvation) intensify. 
 
The 2010 and 2017 Plans describe the diversity of social impacts of kangaroos, but objectives or outcomes related 
to these impacts are not clearly organised. There is an objective relating to vehicle collisions (section 6.4 of the 
2017 Plan), but the Plan states that culling is not carried out to reduce road collisions and the actions to achieve 
this objective are the responsibility of road management: 

• Vehicle-kangaroo collision objective: The incidence of vehicle-kangaroo collisions in the ACT is reduced. 
 
The section of the 2017 Plan that describes the four key policy areas contains another relevant objective under 
the Human Welfare policy: 

• Human Welfare Objective - Kangaroo management and community education minimise negative 
encounters between people and kangaroos in the ACT. 

 
And another objective nested in the Kangarooo Welfare Policy: 

• Kangaroo Welfare Objective - Kangaroo management in the ACT is undertaken in a way that accords with 
ACT legislation, codes of practice and current Australian standards for animal welfare. 

 
Thus, the 2017 Plan lacks some clarity over which social impacts from high density kangaroos are in scope in the 
implementation of the 2017 Plan, how these impacts will be reduced (and who is responsible for the actions), and 
how the outcomes will be measured. 
 
In this section on Social Impacts, the Review considers some key impact pathways (Road collisions; Kangaroo 
attacks on people; Carcass utilisation; Trauma to people caused by kangaroo management). For Road collisions, 









Review of the ACT EGK CNSM Plan /p. 79 

features and other factors led to hotspot occurrence. They focussed on 2016-19, to avoid COVID-related artefacts. 
They also assessed the merits of different data sources (e.g., insurance claims, crash statistics) for understanding 
wildlife collisions and for estimating the costs of these collisions, and they carried out a brief review of mitigation 
strategies to reduce collision rates. They kindly supplied their draft, unpublished report for this Review (Cope and 
Herbert 2023). Their report finds that: 
 

• More collisions involve male kangaroos than females (about two-thirds are male). 
• Collision frequency increases in the winter (because food is scarce so kangaroos are drawn to road verges, 

and because the peak traffic overlaps with kangaroo activity more). 
• Collision frequency increases in drier weather. For example, collisions peaked in 2018 in the ACT, and also 

in the six NSW Local Government Areas surrounding the ACT (across multiple data sources). The year 2018 
had a record number of warm days, was the warmest year on record (for mean maximum temperature), 
and with below average rainfall. Other studies have similarly found that kangaroo-vehicle collisions 
increase in dry conditions, including one in Victoria showing that road kills were higher during the 1981-83 
drought than before or after (Coulson 1989); and another in NSW that showed kangaroo road kills during 
drought were substantially higher (Lee et al. 2004). Cope and Herbert (2023) suggest that kangaroos were 
coming to road verges because conditions were very dry during 2017-19. 

 
The locations of these collision sites are spatially uneven (Fig. 7). When collisions exceeded 65 per km of road 
(during 2016-19), the authors called those sites ‘hotspots’. Characteristics of hotspots included: 

• Major roads with speed limits of ≥ 80 km/h. 
• For all hotspots: adjacent to a KMU with high kangaroo densities (on average, over 200% larger than the 

target density for the KMU), low grass height (< 8 cm grass height). Kangaroos were likely coming to road 
verges for food. 

• Road intersections; the worst location was the intersection of Sulwood Dr and Athllon Dr, bounded by 
Farrer Ridge and Mt Taylor reserves. 

• The authors noted that the ends of kangaroo exclusion fencing along roads could also be problem areas. 
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Fig. 7. Density of reports of kangaroo injuries or mortalities requiring attendance by the ACT Parks and 
Conservation Service rangers between 2016 and 2019. Figure courtesy of Holly Cope and Catherine Herbert. 
 
The broad patterns of increasing collision frequency, and the locations of some spatial hotspots, were also 
identified in the 2010 Plan. 
 
 
5.2.2.2 People affected 
 

• Many Canberrans are experiencing the trauma of hitting a kangaroo with their car: about a third of 
Canberran residents stated in the Micromex surveys that they have been in a vehicle (as a driver or 
passenger) that has hit a kangaroo in the ACT at least once. 

• The collisions caused injury to vehicle occupants about 5% of the time (varies between 2 and 11% across 
surveys) or ~740 collisions in 2022. Injuries may have affected one or more people. Note that other 
studies report higher injury rates, of around 30%; human fatalities from kangaroo collisions happen but 
are not common (reviewed in Herbert et al. 2021). 

• The collisions result in an insurance claim ~60% of the time.  
• Estimates for these annual costs of kangaroo collisions range from $2.5 million (Cope and Herbert 2023) to 

$8 million (Dunne 2017, cited in, Wilson and Edwards 2019).  
 
5.2.3 Evaluate, Adapt, and Communicate 
 
From the information summarised in the Planning and Monitoring sections just above, it seems that the objective 
of reducing the incidence of kangaroo-vehicle collisions in the ACT is not being met. Instead, the per capita 
frequency of collisions may be increasing. There may be scope to reduce collision frequency with strategic actions. 
There are precedents for integrating a range of mitigation measures from other urban and peri-urban 
environments (e.g., Brisbane City Council).  
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At this point, the success of long stretches of barrier fencing along roads at reducing collision rates is not clear, but 
should be available when the report form the Black Spots Program (mentioned above) is released.  
 
As well as the data available in police records and ranger call-out data, ACT-based animal welfare groups also keep 
records about the locations of kangaroo-vehicle collisions, and have considered options for allowing kangaroos to 
cross busy roads to travel between reserves. These groups could provide community input to a strategic program 
that aims to reduce the collision rate. 
 
Of relevance to this Review, is the finding that collision hotspots are all next to KMUs with high kangaroo densities 
and low grass biomass. Culling in reserves is not, and should not be, carried out to reduce collision risk. However, 
this information could inform the site selection for trials of mitigation options, such as virtual fencing.  
 
 
Recommendations 
 
5.2 Many people and kangaroos are adversely affected by collisions on Canberra roads, and the objective of 

reducing the incidence of vehicle-kangaroo collisions is apparently not being met. 

Welfare outcomes for people and kangaroos would be enhanced if the frequency of kangaroo-vehicle 
collisions was reduced. Research to improve data collection on collisions, and to determine cost-effective 
mitigation options would be very helpful (e.g., strategic fencing, virtual fencing, vegetated overpasses, 
underpasses). Such options should allow kangaroos to move across habitat patches that are now fragmented 
by roads wherever possible, and be trialled and monitored in an adaptive management framework. In the 
meantime, the available data show where the hotspots for collisions are, and the EPSD Directorate could 
work with the Transport Canberra and City Services Directorate to consider the potential value of mitigation 
strategies that could be put in place immediately (e.g., reducing speed limits at collision hotspots with signs, 
speed bumps and speed cameras, especially at times when kangaroos are more active) whilst longer term 
solutions are developed. Community input to developing a short and long term strategic plan to enhance 
reserve connectivity whilst reducing collision risk for kangaroos, would help with its efficacy and socialisation. 

 
5.3 Kangaroo attacks 
 
Kangaroo attacks are rare, and the ACT Government includes advice to residents about how to avoid these events. 
 
The 2017 Plan notes that are no data on negative kangaroo-people interactions, but the events mostly occur when 
dogs harass kangaroos and the dog owner intervenes in the confrontation. 
 
The management action is to inform the public about the risks of moving too close to large kangaroos, and to 
encourage dog owners to keep their dogs restrained. This information is visible on the ACT Government’s eastern 
grey kangaroo website, including via a downloadable factsheet. 
 
This review is unable to assess whether this response has been effective at reducing the incidence of conflict 
between people and kangaroos. If the occurrence of such events is low, then discerning change is challenging. 
 
 
 
5.4 Trauma to people concerned about kangaroo management 
 
Most Canberrans support kangaroo management for welfare, environmental, and economic reasons. About 10% 
of Canberran residents do not and another 10% are unsure; a subset of these may experience trauma that 
kangaroo management occurs at all.  
 
Most Canberrans support the current kangaroo management. The ACT government commissioned a series of 
surveys by Micromex Consulting to gauge community attitudes to kangaroo management and impacts in the ACT. 
These five surveys carried out between 2008 and 2023 have consistently shown: 
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• Over 75% of the public support culling kangaroos under certain circumstances whereas around 10% do 
not support culling under any circumstances (the balance of respondents, about 10%, are unsure).  

• Most respondents (> 60%) consider that kangaroos are killed humanely.  
• Respondents consider that justifications for culling are to prevent mass starvation of kangaroos during 

drought, to maintain the ecological health of reserves, to look after the economic viability of farms, to 
commercially harvest meat and skins (noting that this does not occur in the ACT), and to reduce collision 
rates with cars (in roughly that order). It is notable that kangaroo welfare is the most supported 
justification for culling. 

 
The broad support for the governments kangaroo management program is likely influenced by the lived 
experience of Canberra residents, who have seen the effects of heavy grazing in the urban reserves, seen the large 
numbers of starving kangaroos during drought, and experienced the trauma of hitting kangaroos that are 
concentrating on road verges to seek food.  
 
Nevertheless, the surveys equally show that around 10% of Canberrans do not support the kangaroo 
management, with another 10% unsure. For some people, the very issue of kangaroo management may be deeply 
traumatic (Robinson and Grace 2022; Seymour 2023).  
 
The act of killing a native animal may be confronting to people for several reasons. For example, people may 
object to killing any sentient animal (an animal rights perspective); they may value charismatic species like 
kangaroos more highly that the smaller, more obscure plants and animals that live in the grass layer; they may 
object to killing a native animal as a means to fix a deeper human-caused problem (such as the loss, 
fragmentation and degradation of grassy ecosystems); they may worry about the pain or suffering experienced by 
culled kangaroos (a welfare perspective). These variations on animal rights-centric and welfare-centric views raise 
moral and ethical dilemmas that validly challenge a conservation-centric perspective (which is the prevailing 
compass of the 2017 Plan). Situations of conflict among conservation, welfare, and animal rights perspectives are 
increasing in frequency, as human alteration of natural systems increasingly results in situations, such as the ACT’s 
kangaroo management, where managers face decisions about whether to kill native animals for conservation 
objectives. In addition, there is substantial discourse about how humans can integrate the interests of non-human 
animals into governance, including conservation governance (Schapper et al. 2022). Section 7 describes a 
framework for guiding decisions about animal control for conservation outcomes, although even this framework is 
conservation-centric, and assumes that the conservation of species is highly valued by all. 
 
 
5.5 Carcass utilisation 
 
Most carcasses from culls on conservation and rural land in the ACT are disposed of in burial pits or left in situ (for 
nutrients to recycle). A very small number of carcasses have been used in conservation programs (to feed native 
carnivores at wildlife holding facilities, or to make poison baits for foxes and dogs). Skins have also been given to 
local Indigenous people. Farmers can use culled kangaroos for their own domestic purposes, but the fraction so-
used is very small. This ‘wastage’ is a concern to some, including Traditional Custodians, farmers, and some 
conservation groups, and inconsistent with ACT’s Waste Management Strategy and Climate Change Strategy. A 
recent commissioned report considered the options for alternative uses of culled carcasses. The report suggests 
upscaling the current use of kangaroo meat in conservation programs, using commercial processing facilities in 
NSW to prepare meat and skins for consumption by people in the ACT Indigenous community, sending small 
carcasses to be used by certain wildlife facilities, and sending offcuts and offal to frass processers to produce 
fertiliser that could be used by community groups involved in ecological restoration activities. Carcasses from 
conservation culls would be gifted to these uses, but rural landholders may choose to recoup some costs from 
these pathways. 
 
Carcass utilisation is discussed here, under social impacts, but noting there are economic implications: On rural 
lands landholders may recoup some money from selling carcasses that could help to offset the cost of culling. On 
conservation land, the costs of carcass disposal (over $6 each not accounting for costs of collection and transport, 
AWS 2020) may be partly covered, or the costs of culling could increase if the processing of the carcasses exceeds 
those savings. 
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About 15,000 kangaroos are killed each year in the ACT by conservation culling (~2000), rural culling (~9100) and 
road kills (2600-5800) (see Section 5.7 for details). The carcasses are either left in situ or buried in pits.  
 
Carcasses left to rot in situ create micro-niches that favour some plants (including exotic species) and animals, and 
contribute to nutrient cycling and soil health (Barton et al. 2019; Barton et al. 2016). They may also attract 
scavengers. Large rotting carcasses may not have been a very common feature when people and dingoes were 
hunting them, and dingoes were also eating carrion. Regardless, leaving thousands of culled kangaroos, shot over 
the culling season, on the ground surface is not possible, especially on public land, which is why many carcasses 
are disposed of in pit burials. 
 
A report prepared in late 2020 (AWS 2020) discussed the issues associated with pit burial, and alternative options 
for carcass utilisation. The report states that ‘wasting culled animals does not meet community expectations when 
there are other methods available’. The objection to waste may be especially felt by Traditional Custodians. Pit 
burial takes up landfill space, causes higher methane emissions. The report states that reducing the organic 
material going to landfill, and instead finding other uses for this material, is aligned with the ACT’s Waste 
Management Strategy and the ACT Climate Change Strategy. 
 
Current carcass fate: 

• On rural land, rural landholders can use carcasses of kangaroos they shoot, for example as meat (for 
human and animal consumption). Given the number shot, most carcasses are not used. Many are left in 
situ, but some landholders are concerned about attracting canids, Carcasses cannot be left where they are 
visible to the public. Some landholders bury their carcasses or pay their shooters to remove the carcasses 
from their land.  

• On public land, most carcasses from culled kangaroos are buried. The skins from a small number have 
been given to Traditional Custodians; some have been provided to local wildlife facilities to feed native 
carnivores; a small number are processed into meat baits for ACT conservation programs for fox and dog 
control. 

• Road-killed kangaroos are either left in situ, or moved (by rangers) to waste facilities for burial. 
 
The AWS report agreed with the conclusion of an earlier study in 2011 that setting up a commercial kangaroo 
meat industry in the ACT was not economical, because the numbers culled were too low, and the culling was 
seasonal. (However, the report notes that ACT Traditional Custodians have expressed interest in a local processing 
facility). In contrast, the AWS report concludes that exporting kangaroo carcasses to existing NSW processing 
facilities is feasible. The AWS report also recommends expanding some existing carcass use options. The overall 
proposal is: 
 

• Rural landholders could be given the option of selling carcasses to interstate processors (for human or pet 
food) under a Wildlife Trade Operation (approved under the Commonwealth EPBC Act). The payment for 
this meat could help offset the costs of culling, and might elevate the value of kangaroos to the farming 
sector, and enhance the management of total grazing pressure (see also, Wilson and Edwards 2019). 

• Carcasses from the conservation cull could be collected for dressing (or dressed at the point of cull), then: 
o Offal and offcuts would be supplied to local frass producers, who use insects to produce high nutrient 

soil conditioner. [The product could be distributed to community groups for use in plant restoration 
programs]. 

o Smaller carcasses would be given to local wildlife facilities for native carnivore food, and exported to 
NSW wildlife facilities for the same purpose. 

o Some smaller carcasses could be used locally to produce meat baits for conservation programs. 
o Larger carcasses would be exported to NSW facilities that process kangaroo meat for human 

consumption. Meat and skins would be delivered back to the ACT Indigenous community for food and 
traditional use (several pathways are described).  

 
There would be no payment for carcasses from kangaroos killed in the conservation cull, to avoid any potential 
confusion about the objectives of that culling. The most recent public survey on attitudes and opinions about 
kangaroos in the ACT (Micromex 2023) suggests that although most (>55%) support kangaroo culling for 
commercial meat and skins, they do not support this purpose for culling in reserved lands (20%). 
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Although the report did not discuss welfare, there would be one welfare benefits from adopting part or all of this 
proposal, because livestock would not be killed to feed animals kept in captivity, or to feed people, and so on. 
Kangaroos sent to a NSW processor would need to be shot according the commercial Code rather than the non-
commercial Code. The commercial Code has higher standards, but the ACT requirements for shooting already 
meet these standards. 
 
The AWS report outlines ten further steps required to explore these options for carcass use. They include a deeper 
exploration of the regulatory steps involved. The proposal also needs to be costed fully (this is not in the ten next 
steps).  
 
Recommendations  

5.4 Continue exploring alternatives for carcass utilisation instead of the current practice of pit burial and leaving 
in situ, by undertaking the next steps outlined in the Australian Wildlife Services report, and fully costing their 
proposed model. A risk analysis should also be conducted. Involve the community in this discussion, by 1) 
including targeted questions about kangaroo carcass utilisation in the next public survey on kangaroo 
management; and 2) ensuring Traditional Custodians can participate fully in the discussion and decisions. 

 
 
5.6 One Welfare as an ‘impact area’ in the kangaroo management planning framework 
 
Attention to kangaroo welfare is prominent in the 2017 Plan, and references to welfare crops up frequently, in 
different contexts, throughout the document. Welfare outcomes for other animals, and for people, are raised (less 
often) in the context of specific issues, and sometimes labelled differently. For example, the impacts of kangaroo-
vehicle collisions are nested under social and economic impacts. An alternative approach, that recognises recent 
amendments to the ACT Animal Welfare Act, the development of the ACT Wellbeing Framework, and the One 
Welfare concept, would be to replace ‘Social Impacts in the Plan with ‘One Welfare Impacts’, providing a single 
coherent framework for considering all welfare outcomes from decisions to act (or not to act), to kangaroos, other 
animals, to people and to the environment. 
 
 
Kangaroo welfare is referred to in the Purpose of the 2017 Plan “The purpose of the controlled native species 
management plan is to set out the approach to be adopted in maintaining wild populations of Eastern Grey 
Kangaroos in the ACT while managing their environmental, economic and social impacts and ensuring their 
welfare”.  
 
Welfare is also referenced in the Plan’s Principles (section 4.2): “Kangaroo welfare is a primary consideration in all 
kangaroo management and all kangaroos are to be treated humanely.” And “Human welfare and the conservation 
of other grassy ecosystem species are key considerations in all kangaroo management.” 
 
Policies regarding welfare then occur at different structural levels of the Plan. For example, Greenfield 
Development Sites and Other Land have area-specific policies that kangaroos are to be managed to achieve the 
best welfare outcomes. On Greenfield Development Sites, kangaroos may face unacceptable risks of vehicle 
collisions, dog attacks, and starvation because of the development (sections 5.4.3 and 5.4.4 in the 2017 Plan). But 
the 2017 Plan also makes animal welfare one of four key policy areas that cut across the entire Plan. This higher 
level kangaroo welfare policy has an explicit objective: that kangaroo management should adhere to legislation, 
codes of practice, and Australian standards (section 4.3.1 of the 2017 Plan).  
 
In this review, detailed comments on the substance of the kangaroo welfare policy as expressed in the 2017 Plan 
are given at 6.1 Kangaroo Welfare. Here, the review makes the case for replacing Social Impacts in the 2017 Plan 
with One Welfare Impacts as an explicit impact area that guides kangaroo management with the aim of 
optimising net welfare outcomes across all sentient animals, including humans. By doing this the new Plan would: 
 

• Signal clearly that One Welfare is a central issue in kangaroo management.  
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• Recognise feedback from some stakeholders during the consultation carried out as part of this Review, 
who wished to see welfare addressed more coherently. 

• Provide a clearer framework for a raft of welfare-related issues that crop up in the 2017 Plan, but are 
currently dealt with in a piecemeal and sometimes incomplete fashion.  

• Extend welfare considerations to encompass the welfare of all animals, people, and the environment, and 
allow contrasting perspectives about which welfare to prioritise to be considered within the same 
framework. 

• Be more consistent with an Indigenous, holistic approach to Country. 
• Respond to the intent of the 2019 updates to the ACT Animal Welfare Act 1992 (see below). 
• Be aligned with the ACT Wellbeing Framework (see below). 
• Be aligned with the international One Welfare movement (see below). 

 
All the practices and adaptations to enhance welfare outcomes that have been incorporated into the existing 
kangaroo management program would be covered by this approach (e.g., a culling season to avoid shooting 
females with large pouch young or small young-at-foot; stringent requirements for licensed shooters; prioritising 
culling to occur only in reserves where this will have conservation benefit; small reductions in kangaroo 
population size each year, rather than less frequent but very large culls, resulting in fewer kangaroos being killed 
overall; etc. See section 6.1 Kangaroo welfare for more detail). 
 
Additional issues that would be covered more coherently under this proposed approach include: 
 

• Reducing the suffering of individuals from other species, when heavy kangaroo grazing in grassy 
ecosystems causes the loss of their resources and increases exposure to risk (e.g., from weather or from 
predators). Reducing kangaroo population sizes to avoid adverse welfare outcomes for other species may 
result in a net welfare gain (see section 3.1.1.2). 

• Reducing the extent of suffering of individual kangaroos in high density populations that experience 
starvation and higher disease burdens when the food resources diminish from overgrazing or drought (see 
section 6.1.3.3)  

• Reducing the adverse human and kangaroo welfare outcomes associated with kangaroo-vehicle collisions 
that are more frequent when kangaroo densities are high (see section 6.1.3.4) 

• Fairly considering the negative welfare impacts to members of the public that are traumatised by 
kangaroo management (see section 5.5). 

 
The Animal Welfare Act 1992 was updated in 2019. This update included a “new set of objects to ensure that 
animals are recognised as sentient beings (meaning they can subjectively feel and perceive the world around 
them), have intrinsic value and deserve to be shown compassion and have an acceptable quality of life, and to 
reflect the community’s expectations around animal welfare and the proper treatment of all animals”1.  
 
The new Objects [4A(1)] are: 

a. animals are sentient beings that are able to subjectively feel and perceive the world around them; and 
b. animals have intrinsic value and deserve to be treated with compassion and have a quality of life that 

reflects their intrinsic value; and 
c. people have a duty to care for the physical and mental welfare of animals. 

 
In amending the Act to recognise ‘sentience’ the ‘Explanatory Statement’ stated: 

• ….animal welfare encompasses all aspects of animal health and wellbeing, and all people have a 
responsibility to take reasonable measures to protect the welfare of animals in all human-animal 
interactions. 

• Animal welfare in a modern context describes how an animal is coping both mentally and physically and 
recognises that animals are sentient beings that have the capacity to feel and perceive things. Achieving 
good animal welfare relies on recognising the five freedoms of animals … and encompass at a high level 
the freedom from hunger and thirst, freedom from discomfort, freedom from pain, injury or disease, 

 
1 Explanatory Statement for the Animal Welfare Legislation Amendment Bill 2019 
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freedom to express natural behaviour, and freedom from fear and distress. It also relies on recognising 
that animals deserve having a life worth living, in terms of both physical and mental wellbeing. 

 
This update to the Welfare Act should be reflected in appropriate revisions to the Kangaroo Management Plan, 
and an effective way to achieve that would be to recognise welfare as a high-level impact area, on a par with 
environmental and economic impact areas.  
 
The ACT Wellbeing Framework categorises areas (domains) that have been identified as consistently contributing 
to the overall quality of life for Canberrans (ACT Government 2020). ‘Wellbeing Impact Assessments’ are 
embedded into ACT Government Budget and Cabinet processes. The management Plan for the Canberra Nature 
Park states that the Park contributes to all 12 domains, or areas affecting our quality of life, as described in the 
ACT Wellbeing Framework. Kangaroo management in the ACT is integral to the management of Canberra Nature 
Park, and therefore all 12 domains are arguably relevant; the most pertinent domains for the three main impact 
areas relevant to kangaroo management are summarised in Table 4. Including One Welfare as an impact area in 
the revised kangaroo management plan would align with the ACT Wellbeing Framework. 
 
Finally, thinking about optimising One Welfare would be consistent with the international ‘One Welfare’ 
movement: “‘One Welfare projects are intended to address the interconnections between animal welfare, human 
wellbeing and the environment.” One Welfare encourages a broad, multidisciplinary approach that can connect 
science, ethics, economics, conservation, and other values (Kennedy et al. 2022; Pinillos et al. 2016). 
 
 
Table 4. The relationship between the most pertinent domains and indicators in the ACT Wellbeing Framework, 
and how they map onto the impact areas central to kangaroo management. 
 

Domain in the Wellbeing Framework, and 
aspiration for the domain (in italics, 
paraphrased from the Framework) 

Indicators Kangaroo Management Impact Area 

Environment and Climate 
Canberra’s natural environment sustains all 
life and is climate-resilient; this supports long-
term economic sustainability  

• Healthy and resilient natural 
environment 

• Connection to Nature 
• Climate resilient environment 

and community 

Environment 
Economy 
Welfare (all animals including humans) 
 

Economy 
Strong farming and tourism business (both 
rely on environmental sustainability) 

• Economic performance 
• Business conditions  
(of farming sector, nature-based 
tourism sector) 

Environment 
Economy 
Welfare (all animals including humans) 

Health 
Canberrans have good physical and mental 
health …  including through access to health-
promoting environments [such as natural 
environments] 

• Overall health 
• Mental health 
• Healthy lifestyle 

Welfare (Human) 

Social connection 
Canberrans are connected and supported 
within our community 

• Sense of social connection  
• Levels of volunteering 

Welfare (Human, possibly other 
animals) 
Environment  
(Through the activities of volunteer 
groups such as Park Care) 

Safety  
Canberrans are and feel safe and secure 

• Road safety Welfare (for people and kangaroos on 
roads) 
Environment (kangaroo population 
size) 

Identity and belonging 
Connection to Canberra, Valuing Indigenous 
history and culture 

• Sense of belonging and 
inclusion 

• Connection to Canberra 
• Valuing Indigenous culture 

Environment 
Welfare (People) 

Governance and institutions 
Canberrans participate and are heard; 
Government is transparent 

• Trust in government 
• Feeling that voice and 

perspective matter 

Environment 
Economy (from effective government) 
Welfare (People) 
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Recommendation 

5.5  Replace ‘Social Impacts’; in the Plan with ‘One Welfare Impacts’, making One Welfare a high-level impact 
area, on a par with Environmental and Economic Impacts. This would mean that the welfare consequences of 
management actions (or inaction) for kangaroos, people, other animals, and the environment, can be explicitly 
and consistently considered within the same framework. This change would recognise recent amendments to 
the ACT Animal Welfare Act, the development of the ACT Wellbeing Framework, and the One Welfare 
concept. 
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6 Have the policies contributed towards achieving the management objectives? 
 
The Review was asked to consider the policies contained in the EGK CNSMP and where possible evaluate the 
degree to which the policies have achieved the management objectives stated in the plan in the last five years 
(2017-2022).  
 
This task has been partially accomplished in the sections above; where this is the case, the section(s) above will be 
referred to. 
 
The 2017 Plan groups a collection of policies, some with their own objectives, into four categories (Kangaroo 
Welfare, Interactions between human and kangaroos; Managing kangaroo densities; Managing captive 
populations). The Review deals with each category in turn. 
 
 
6.1 Kangaroo welfare  
 
The 2017 Plan’s policy on kangaroo welfare (section 4.3.1) has an explicit objective: 

• Kangaroo management in the ACT is undertaken in a way that accords with ACT legislation, codes of 
practice and current Australian standards for animal welfare. 

 
To support this objective there are a collection of policies relevant to the operation of the management program 
(e.g., shooter testing, culling season, urban wildlife program, legislation and Codes of Practice); a policy for wildlife 
care of kangaroos; and a policy for translocation.  
 
 
6.1.1 Kangaroo Welfare during culling  
 
Culling is carried out to comply with a National Code of Practice for humane shooting of kangaroos and wallabies 
for non-commercial purposes. However, the ACT has additional regulation and practice designed to enhance 
welfare outcomes considerably. In particular, shooters must regularly pass a competency test (of shooting 
accuracy, familiarity with the Code, and macropod identification); audits of operations are undertaken on both the 
conservation and rural culls; a culling season reduces the risk that large pouch young and small young at foot will 
be orphaned, the conservation cull occurs only in reserves where conservation benefits are expected; and the 
overall number of kangaroos to be culled is reduced by culling regularly with small culls. 
 
Humane killing of pouch young remains a sensitive issue for some people. This Review found that the protocols for 
humanely killing pouch young of different stages that is outlined in the Commercial Code (rather than the Non-
commercial Code) was clear, useful, and supported by the available evidence. There may be potential for research 
to develop alternative methods. 
 
The ACT Government’s requirements and practice surrounding kangaroo management are dispersed across 
regulation and various internal guidelines and processes; there may be value in gathering some of these into a 
single Standard Operating Procedures document, for transparency and to drive positive change more broadly. 
 
 
The Plan makes it clear that killing kangaroos without being authorized to do so under the Plan, without a license 
or by an exception under the Nature Conservation Act, is illegal.  
 
The Plan establishes that kangaroo management must be carried out in accordance with legislation in the Animal 
Welfare Act 1992, and ministerially approved codes of practice.  
 
The Plan defines animal welfare as “the health, safety and welfare of animals in general, or one or more animals 
in particular”. [The Review notes that the Animal Welfare Act 1992 has been updated since the 2017 Plan was 
released and this should be reflected in the revised Kangaroo Management Plan.] 
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For kangaroo culling, the relevant code of practice is the ‘National Code of Practice for the Humane Shooting of 
Kangaroos and Wallabies for Non-commercial Purposes’ (NRMMC 2008), which was adopted as an approved Code 
of Practice (not mandatory) in the ACT from March 2014. This Code deals with killing kangaroos (adults and 
young) for non-commercial purposes such as conservation management or compassionate euthanasia. This 
National Code was reviewed by a working group that includes representatives from states/territories, animal 
welfare organisations, and the kangaroo industry, and there was a public comment process.  
 
There is also a National Code of Practice for humane shooting of kangaroos and wallabies for commercial 
purposes (AgriFutures 2020). This Code is more recent, was informed by a broad pre-consultation process (Sharp 
and McLeod 2020), and has several useful advances compared with the older, non-commercial Code. For example, 
it includes more detailed standard operating procedures for shooting kangaroos and humanely killing joeys. 
Although commercial shooting does not occur in the ACT, much of the requirements for non-commercial culling in 
the ACT comply with these more current standards. 
 
The ACT requires shooters to exceed the specifications in the non-commercial Code (although the Code 
encourages states/territories to “promote measures to ensure competency”), in several ways: 
 

• Having stringent tests for non-commercial shooters, requiring them to pass a shooting accuracy test, a test 
on the Code, and a macropod identification test every two years. These are considerable improvements 
over the situation in other states (Wilson and Edwards 2019). If a shooter fails the test, they must wait 
two years before they can re-sit the test. Based on the consultation carried out for this Review, this 
lengthy wait to re-sit the test can be problematic for professional shooters as they are unable to work for 
two years. 
 

• Auditing compliance and performance. Auditing processes are in place to assess compliance with the code 
during rural and conservation culling.  
 
o Rural: Pre-COVID, random audits were carried out on about 10% of people holding a licence to shoot 

kangaroos. During the audit, shooters were assessed for compliance with the non-commercial Code; 
for the percentage of kill-shots to the kangaroos’ heads; for correct checking of pouches and humane 
killing of pouch young; and for tagging of killed animals. The landholders (if not the shooter) were 
checked to ensure compliance with conditions. If audits revealed a breach, the case was passed to 
the Licensing and Compliance team for further action. These processes are described in internal 
documents. Post-COVID, the ACT Government team are currently assessing whether and how to vary 
the audit process to make it as efficient and effective as possible. 
 

o Conservation: Independent veterinary welfare assessments  of the ACT Government conservation 
culling have been conducted in 2013, 2015, 2017, and 2023. These assessments considered 
compliance with the Code, welfare outcomes for shooting of adults and independent juveniles, and 
welfare outcomes of humane killing of pouch young (as per the Code). The independent audits are 
important for maintaining public confidence in the program. An ACT Government vet also assessed 
the culling program in earlier years. 

 
In the most recent assessment (Atkinson and Hampton 2023), of 144 shot kangaroos, 97% died 
instantly from a single head shot, 3 animals required two shots (with 28-49 seconds between shots) 
and two kangaroos escaped after being shot. An additional two animals were missed altogether. 
There were 56 pouch young associated with the adult females; of these two-thirds were unfurred. Of 
the 18 furred young, one escaped before it could be euthanised. Apart from the escapee, the pouch 
young were killed promptly using a concussive blow to the head. These statistics are similar to the 
results of the earlier assessments (all are available on the Government website).  
 
The proportion of kangaroos that insensible immediately upon the first shot is similar to another 
study of welfare outcomes for four large macropod species which reported a wounding rate of 0.4% 
for 279 kangaroos killed during a commercial harvest (McLeod and Sharp 2014); and higher than in 
some other wildlife shooting and abattoir slaughter of livestock (Hampton and Forsyth 2016; Smith 
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and Ryeng 2022). A review of all killing methods for large macropods concluded that an accurate 
shot to the head is least likely to cause suffering to individual kangaroos (Descovich et al. 2015).   
 
An earlier assessment of the ACT Government conservation culling (Hampton and Forsyth 2016) 
measured the duration of stress in sentient young (i.e. the time between being extracted from the 
pouch and killed), reporting this as 4 seconds. The 2015 assessment also considered the stress 
imposed on kangaroos standing near to the shot individuals: of 124 kangaroos that were positioned 
near to shot individuals, only 73% moved away from the shot animal, and only for a short period 
(median time of 5 seconds).  
 
The welfare outcomes from conservation culling in the ACT study are likely due to the high 
competence of the shooters, avoiding the use of spotlights (using thermal scopes and night vision 
instead), using suppressors on the guns, and the habituated nature of the kangaroos which allows for 
close shooting distances; these features may not be present in all large macropod shooting programs.  
 
In addition to the external audits, it could be worthwhile to reinvigorate the involvement of the 
government vets in the conservation culling program. The vet(s) should have experience of culling 
operations and be willing to be part of the team and aim to assist the operation. During planning, 
they can keep the shooting team abreast of any developments in kangaroo welfare and veterinary 
science. In the field, a staff vet could help check for pouch young, collect data on demographics of the 
culled animals, and sample the condition of animals; these data may help inform predictions for 
population growth over the coming year (Wilson and Coulson 2021). Vets have knowledge that could 
be valuable at unexpected times during the operation, and they are expert and trusted conduits of 
information on animal welfare and health for the public. 

 
The ACT has additional regulation and practice to improve kangaroo welfare as a resulting of non-commercial 
shooting: 
 

• The ACT imposes culling seasons. Mixed sex culls can occur only between 1st March and 31st July each year 
when 8-12 month old young-at-foot are unlikely to be present. Young of this age are old enough to be 
outside the pouch and evade a follow-up shot if their mother is killed. The assumption is that the 
orphaned animal is still too young to survive without their mother (Sharp and McLeod 2016). The culling 
season is effective at reducing the risk of orphaning young of this age because kangaroo breeding in the 
ACT is strongly seasonal, with pouch emergence timed to coincide with the flush of green grass of spring 
(Fletcher 2007; Lucas et al. 2021). Studies of the age profile of young encountered during culls carried out 
over multiple years and sites in the ACT show that 8-12 month old juveniles are least likely to be seen 
between April and June, and most likely to be seen between September and December (Fletcher 2007; 
Lucas et al. 2021). In addition to the mixed-sex cull, on rural land (i.e., not on conservation lands), farmers 
may also kill males from 1st August to 31st October, but there are constraints placed on the number of 
males that can be killed (<30% of the number shot in the mixed season). 
 

• In addition to these formal requirements, in the conservation culling program the contracted shooters and 
ACT Government staff use additional measures to improve welfare outcomes for the kangaroos and the 
efficiency of the program. For example, shooting is carried out at night, using night-vision and thermal 
imaging (instead of spotlights), and suppressors on the guns. The procedures covering all aspects of the 
conservation culling operation are outlined across various documents (e.g., tender documents and 
contracts), and it could be useful to gather them together in one set of Standard Operating Procedures to 
communicate how carefully the culling is organised, and to share with professional shooters working on 
rural lands, and managers in other jurisdictions. 
 

• The ACT favours small, regular (annual) culls, rather than less regular, very large culls. The culling 
operations aim to bring the population size in reserves down closer to the target densities, then carry out 
smaller maintenance culls each year instead of less frequent but larger culls. This results in an welfare 
benefit because fewer animals are killed (section 4.3.3 in the 2017 Plan) when populations are not 
released to grow exponentially between culls. 
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• Culling is prioritised across the reserves and is most likely to occur in reserves with greater anticipated 
conservation benefit to other species. Conversely, culling is less likely when conservation benefits are 
considered to be less (ACT Government 2023a). This program design feature also reduces the total 
number of kangaroos that need to be killed. 

 
 
6.1.1.1 Euthanasia of pouch young 
 
During consultation for this review, some stakeholders voiced concerns over the methods outlined in the non-
commercial Code for killing pouch young. The recommended methods are a concussive blow to the head or 
stunning and decapitation for unfurred young; and a concussive blow to the head for furred young (NRMMC 
2008). The specific concern regarding decapitation is that if pouch young develop sentience before fur develops, 
then decapitation may cause suffering because the brain remains active for a short period after the head is 
severed. The specific concern about concussive blows is whether it is successful at killing the pouch young all the 
time. In addition, both decapitation and a concussive blow to the head have a connotation of violence that can be 
upsetting for some people.  
 
The recommended methods for humanely killing pouch young in the more recently updated Code for commercial 
shooting of macropods (Australia 2020) are cervical dislocation or decapitation for pouch young under 5 cm long; 
decapitation for unfurred pouch young larger than 5 cm long; and a concussive blow to the head for partially 
furred or fully furred pouch young. The commercial Code contains more detailed information on the 
developmental stages of joeys, and how that affects whether methods are humane or not; and more detailed 
instructions on how to use each method properly. The Code also states that if the shooter is uncertain about the 
age and therefore sentience of a pouch young, then they should assume the young is sentient, and use a 
concussive blow.  
 
Are unfurred young sentient?  
 
Research has shown that brain activity begins developing from around the time the eyes begin to open and fur 
begins to develop in large kangaroos (Diesch et al. 2010; Diesch et al. 2008; McLeod and Sharp 2014). Thus, 
cervical dislocation and decapitation for very small pouch young should not cause distress, and these methods – 
which can be undertaken without removing the young from the pouch or off the teat – do appear to be the most 
humane way of killing these animals. 
 
Is a concussive blow to the head for partially furred/furred pouch young a humane killing method?  
 
A recent investigation of killing methods for pouch young of all ages concluded that a concussive blow (or ‘blunt 
trauma’) to the head was the most effective method and least likely to cause suffering (McLeod and Sharp 2014). 
An alternative method, using a captive-bolt device, was trialled but found to cause poorer welfare outcomes 
because too many animals were not properly stunned with a single shot when using the device (McLeod and 
Sharp 2014). Another review of all methods of killing large macropods (of all ages) also concluded that blunt 
trauma for young kangaroos was acceptable if properly delivered (Descovich et al. 2015). The Australian and 
American Veterinary Associations both state that blunt trauma, when done correctly by experienced operators, 
results in rapid death and is therefore an acceptable method of euthanasia (ANVMA 2020).  
 
The issue of how to humanely kill pouch young was also raised as a concern in some submissions to the recent 
NSW Parliamentary Inquiry into the ‘Health and wellbeing of kangaroos and other macropods in NSW’ (NSW 
Legislative Council 2021). However, other submissions noted that research-based veterinary advice considered 
this method as the most humane. The Portfolio Committee acknowledged that the killing of joeys (by blunt 
trauma to the head) was “shocking to many people” (Committee Comment 5.47) but made no recommendations 
for review of the method. 
 
It therefore seems that a concussive blow to the head/blunt trauma is the most humane way to kill joeys, because 
it is rapid, effective, and consistent. However, it is very unpalatable to some of the public. The 2020 commercial 
Code notes that using captive bolts may provide an alternative option for humanely killing pouch young in the 
future, but that the effectiveness and consistency of this technique is yet to be demonstrated. The 2020 Code also 
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has more specific instructions about how to deliver the concussive blow to pouch young that are much more 
useful than the material available in the non-commercial Code. Given the public sensitivity to the killing of pouch 
young, the ACT Government could encourage and support research to explore whether captive bolts, or some 
other approach, could potentially replace a concussive blow to the head.  
 
6.1.1.2 Other issues raised during consultation 
 
Euthanasia or humane killing? 
 
Some stakeholders questioned the use of the term ‘euthanasia’ for killing pouch young, and felt that ‘humane 
killing’ was more accurate. Euthanasia refers to killing to end incurable suffering and is carried out in the best 
interest of the killed individual. A pouch young (without care) whose mother has been shot is almost certain to die 
from exposure, starvation, or predation; it may experience emotional distress and fear after the loss of its mother. 
Thus, killing an orphaned joey could be viewed as an act of mercy, consistent with the meaning of euthanasia. 
Alternatively, the killing of the mother and the dependent pouch young should be regarded as the same, single 
event, in which case we should apply the same term of ‘humane killing’ to both mother and pouch young. The 
research, livestock, and animal rescue/care sectors have been narrowing their use of the term euthanasia, 
retaining it for only the subset of humane killing scenarios that genuinely involve the relief of suffering because 
there is no other option. Both the commercial and non-commercial Codes for shooting kangaroos use the term 
euthanasia for killing pouch young, but the ACT could review its use of the term, and decide to use more specific 
language in its own documentation. 
 
Including pouch young in culling targets and reports 
 
During consultation, some stakeholders suggested that pouch young numbers should be included both in the cull 
targets, and the cull reports. The Plan states that pouch young are not counted or shot (section 4.3.1 (h)). In the 
early years of the program, the number of pouch young killed was not reported. However, this situation changed 
from 2014, when management reports began reporting pouch young, in response to public feedback. Including 
pouch young in cull targets does not seem feasible, given managers cannot predict, and shooters cannot know 
whether adult females are carrying pouch young or not, until they check the pouch after shooting the female.  
 
The 2017 Plan states that cull reports will include the number of adults, subadults and young-at-foot that are 
independently mobile. There has been some concern that independently mobile young at foot could be orphaned 
when females are shot [Animal Liberation ACT & Conservator of Flora and Fauna (Administrative Review) [2014] 
ACAT 35, No. 48]. In practice this may be rare, since large young-at-foot should be shot and counted as a culled 
kangaroo. If it does occur, research suggests that the young kangaroo may survive, but experience emotional 
distress (McLeod and Sharp 2014). 
 
 
Recommendations 
6.1 The Code for non-commercial shooting of kangaroos is 16 years old. The ACT Government should work with 

counterparts in the other jurisdictions to update the Code, and bring it closer to the standard of the current 
Code for commercial shooting of kangaroos (dated 2020). The 2020 Code for commercial kangaroo shooting 
has some useful new material (such as more detailed and updated standard operating procedures 
appended to the Code) that could be incorporated into a new non-commercial Code. In addition, the pre-
consultation approach used in the development of the commercial Code – where stakeholder views were 
gathered to inform the revision – could also be considered for the non-commercial Code.  

6.2 In the interim, the ACT Government could consider gathering all the information that guides the current 
conduct of the conservation culling operation into a single, non-statutory ‘standard operating procedures’ 
style of document, that can be used to communicate the very high standards and careful operation of the 
conservation culling program to all shooters working in the ACT, to shooters working in other jurisdictions, 
and to the public. To inform these SOPs, consider seeking review from the ACT’s Animal Welfare Advisory 
Committee, a body with broad community representation from the animal welfare, farming, veterinary, 
research, conservation, companion animal, recreational/sporting and environmental legislation sectors. 
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6.3 Consider increasing the involvement of government vet(s), making them integral member(s) of the culling 
operations, helping to gather additional information on kangaroo demographics and health, and helping to 
communicate to the public that animal welfare is a primary consideration during the culling. 

6.4 Explore the potential for further research to improve the effectiveness and consistency of portable non-
penetrating captive bolts as an alternative method for humanely killing pouch young of certain ages. If 
potential exists, then support that research. Similarly, remain aware of further research into the 
development of sentience in pouch young, and implications for adjusting methods for humanely killing 
unfurred joeys. 

6.5 Shooter competency: 
• Consider providing shooter competency tests annually instead of every two years. Allow shooters that 

fail, to re-sit the test the following year; and drop the frequency of retesting to one in 3-5 years, so the 
overall workload of administering the tests is not increased, yet shooters are able to take the test again 
sooner. 

• Include the use of night-vision equipment in shooter tests. 
• The current penalties for killing females currently deter landholders from using the male-only culling 

season; consider modifying penalties to encourage male only culls to occur, whilst maintaining strong 
discouragement for shooting females out of the mixed-cull season. 

6.6 Make the ear tags biodegradable. 
6.7 Consider how to design and manage field audits during rural culls to optimise welfare benefits, make audits 

a constructive opportunity for two-way exchange, and reduce administrative burdens on farmers and 
government staff. 

6.8 The Animal Welfare Act has been updated to recognize animal sentience since the 2017 Plan was released 
and this should be reflected in the revised Kangaroo Management Plan. 

6.9 In the revised Plan, and other (new) documents relating to kangaroo management in the ACT, consider 
replacing the term ‘euthanasia’ with ‘humane killing’ for pouch young that are killed because their mothers 
have been shot during the conservation culling. This is in line with the terminology used in the National 
Animal Welfare Standards and Guidelines. 

 
 
6.1.2 Kangaroo welfare in wildlife caring and translocations 
 
The 2017 Plan does not support translocations, or the release of hand-reared kangaroos, because of poor welfare 
outcomes for kangaroos, and some risks to humans (from hand-reared kangaroos). Research since 2017 on the 
outcomes of large macropod translocations corroborates this position. 
 
The Plan outlines the welfare arguments against hand-rearing and releasing kangaroos in the ACT (welfare 
concerns for the individual kangaroo, risk that hand-reared males could later injure people when they are mature, 
risk to resident kangaroos). There is a licence to export 35 kangaroos that come into care in the ACT, into NSW, 
each year. The Plan notes that there is no justification for hand-rearing and release on conservation grounds as the 
eastern grey kangaroo is an abundant species. 
 
The Plan does not support alternative actions to culling that have poor welfare outcomes for individual kangaroos, 
including translocation of kangaroos. Kangaroos to be moved must be captured and sedated, transported, then 
released to a novel site, steps that each present risks of distress, injury, and death from various mechanisms. 
Research carried out since the 2017 Plan was published corroborates this assessment (e.g. Cowan et al. 2020; 
Thompson et al. 2022).  
 
In addition, translocations can not be carried out on the scale required to keep kangaroo populations at lower 
levels, they are resource-intensive, and there are no/few suitable release sites. Since eastern grey kangaroos are 
not threatened, there is no conservation justification for translocations. 
 
 
 
6.1.3 Kangaroo welfare considerations only partially, or not, considered by the 2017 Plan 
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The 2017 Plan focussed mainly on kangaroo welfare during culling. In the revised Plan, if the recommendation of 
adding ‘One Welfare’ as an impact area is adopted, then the kangaroo welfare considerations of other actions can 
also be explicitly considered. These include fertility treatment, fencing, inaction when high density kangaroo 
populations starve during drought conditions, and kangaroo-vehicle collisions. 
 
 
6.1.3.1 Fertility control treatment 
 
The Plan has supported research into fertility control methods that avoid poor welfare outcomes. The ACT 
Government has invested in research to develop, and assess the welfare outcomes, of dart-delivered immuno-
contraceptive techniques that do not require the kangaroo to be immobilised, which is stressful and involves risk 
of injury and death. 
 
Although fertility control treatment can reduce the number of kangaroos that are killed, it may not be considered 
ethical from an animal rights perspective. 
 
6.1.3.2 Welfare outcome from exclusion fencing and barrier fencing 
 
Large fenced exclosures may affect kangaroo movement. Kangaroos could get caught in large or small exclusion 
fences. Alternatively, the use of fencing to protect grazing sensitive areas can reduce the need to kill kangaroos by 
excluding them, or by allowing fertility treatment to be used on the small enclosed kangaroo population. Barrier 
fences along roads can reduce the number of collisions with vehicles. Road barrier fences can restrict kangaroo 
movements. If poorly designed, they can act as funnels, directing kangaroos to sections of roads and creating a 
collision hotspot (Cope and Herbert 2023). 
 
6.1.3.3 Poor welfare outcomes when high density populations face food shortage 
 
Herbivore populations that lack top-down predation pressure are often characterised by marked population 
fluctuations. Episodes of greater food availability (for example, after good rain) causes numbers to increase but 
the population eventually overshoots their food supply, especially if conditions change (for example, to a dry 
spell). The population crash that follows has poor welfare outcomes for individual kangaroos, affecting young and 
old animals most strongly (Bergeron et al. 2023; Wilson and Edwards 2019).  
 
Eastern grey kangaroos are reported to experience mass die-offs, when low food, increased disease burdens, and 
low overnight temperatures combine to increase mortality rates, especially in sub-adults (Coulson 2007; Fletcher 
2006b; Portas and Snape 2018; Wilson and Coulson 2021) but also in adults (Brandimarti et al. 2021; Hunter and 
Hunter 2019). Subadults in higher density populations in the ACT have been shown to have lower bone marrow 
fat and blood metrics (such as haematocrit, red cell count, albumin, etc), making them more vulnerable to die off 
events from starvation, hastened by disease, or predation, during winter and early spring when food shortages are 
most likely (Fletcher 2006b; Portas and Snape 2018). 
 
Culling could improve welfare outcomes if it reduces suffering across individual kangaroos exposed to starvation 
(Hampton et al. 2019). Note that Fletcher (2007) suggests that mass starvation is a natural process, and should not 
be a reason to cull. That statement makes sense in large protected areas like Namadgi NP. However, in the 
managed kangaroo populations of Canberra Nature Park, where welfare outcomes from management actions is a 
critical factor in decision-making, then it makes sense to consider welfare more comprehensively, across all 
management decisions to act, or not act. 
 
Wilson and Coulson (2021) suggest that early intervention to cull animals when populations begin to increase 
would improve welfare outcomes for individual kangaroos, and/or reduce the number of kangaroos that need to 
be killed in a later intervention, because intervening later would mean killing more kangaroos. They describe the 
relationships between the direction of population change (increasing or decreasing) with female reproductive rate 
(higher when population is increasing) and adult sex ratio (even when population is increasing; female biased 
when population is decreasing because of differential male mortality), and suggest these markers could be used to 
help gauge the likely population trajectory in the near future. 
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contraception as a population management tool in three reserves, with expansion to additional reserves being 
planned.  
 
6.3.3 Environmental modification 
 
This collection of policies addresses the options for managing kangaroo densities with broad-scale ecological 
manipulations of the environment, such as increasing tree cover, reducing water sources, encouraging top-down 
population regulation from dingoes, and exclusion by fencing. Most of these options are not viable or useful in the 
reserves of Canberra Nature Park, except in exceptional circumstances such as the large fenced area of Mulligan’s 
Flat-Goorooyarroo, or using long lengths of fencing to edge a road. 
 
However, at smaller scales, modification could be effective. Using piles of coarse woody material, or small fenced 
plots, or even carcasses, to exclude kangaroo grazing from small areas, can have marked effect on species richness 
at those sites (Barton et al. 2011; Barton et al. 2016; Manning et al. 2013; McIntyre et al. 2019; Smith et al. 2023). 
Allowing the grass in some small patches to become so thick that kangaroos avoid eating it is another example of 
small-scale manipulation. The use of environmental modification at small scales is discussed in this Review at 
Section 3.2.11.  
 
 
6.4 Managing captive populations  
 
This policy deals with the issues of enclosed populations of kangaroos in a logical way and makes the 
responsibilities of managers of such areas clear.  
 
This policy does not have an explicit objective. The policy deals with situations where kangaroos are enclosed by a 
fence. When emigration is impossible, and some sources of mortality (such as road collisions) are eliminated 
populations can grow very quickly, and kangaroo welfare could be poor (Herbert et al. 2021; Mawson et al. 2016). 
In areas greater than 100 ha, that population is to be managed as a wild population, but in smaller areas the 
kangaroos must be managed as a captive population. In these cases, the landholder must seek a licence to keep 
and prepare a management plan, and must control breeding mainly by controlling breeding rather than culling. 
The management should aim to maintain the ecological (including soil) and cultural values of the site. Site 
owners/managers can apply to remove all kangaroos from small, fenced areas. 
 
The requirement to use fertility control rather than culling makes sense when the population is small, and females 
are not emigrating into the area. In addition, there are likely to be human safety concerns about using guns in 
small areas, potentially surrounded by suburbs. The Review spoke to three site managers of large, fenced areas 
(>100 ha); the kangaroos in these areas were all managed as wild populations, with varying levels of management 
advice/support (for example, for kangaroo counts, or monitoring threatened species) from the ACT Government. 
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7.1 Kangaroo conservation culling in the context of other mortality, and overall 
population size 
 
Of the direct anthropogenic causes of kangaroo mortality, culling on rural lands affects the largest number of 
kangaroos (~9100 per year), followed by road kills (midpoint 4200, range 2600 - 5800 per year), then conservation 
culls (~2000 per year). Therefore, of mortality caused directly by humans (conservation cull, rural cull, road kills), 
the conservation cull represents 13%. The Review did not estimate the number of kangaroos displaced (and thus 
probably killed) by urban expansion. 
 
There are about 6 million eastern grey kangaroos in NSW west of the Divide. The Review estimates that there are 
about 122,500 eastern grey kangaroos in the ACT, of which most are in the large protected areas in the west and 
south of the ACT (43%) and on rural lands and government horse paddocks (26%). Canberra Nature Park and other 
lands managed for conservation contain about 26% of the population, and 5% is on Commonwealth land and in 
plantations (1%). Conservation culling therefore kills less than 2% of the ACT kangaroo population every year, road 
kills around Canberra affect around 3%, and rural culls affect 76% (stressing these figures are very approximate). 
 
Given the ethical complexities of killing kangaroos for environmental benefits (previous section), it may be useful 
to compare the extent of mortality caused directly by human action covered in this plan: culling for conservation, 
culling for economic benefits, and accidental mortality from collisions with vehicles on roads. 
 
Culling for conservation: 

• Since 2018, the kangaroo populations in 15 to 16 KMUs have been estimated each year, returning an 
average density (given the area sampled, usually around 8300 ha, but varies between years) of 1.35 
kangaroos per ha. 

• Annually, culling has occurred at reserves within 4 to 8 KMUs, with 1041 to 4035 independently mobile 
kangaroos killed each year (mean = 1997), and an additional 362 to 1603 (mean = 769) pouch young killed 
each year. 

• The culls remove about 18% of the independently mobile kangaroos in the reserves within the 15-16 
KMUs. 

 
Culling for farm economic benefit: 

• The number of kangaroos reported as shot on rural lands has varied from 3878 to 14,569 (mean 9077) 
between 2015 and 2022. 

 
Death by vehicle collision: 

• The number of road-killed kangaroos has averaged 2600 (from ranger callout data) to 5800 (from public 
survey), since 2015. The midpoint of these two figures is 4200. The ranger callout density is an 
underestimate, the public survey records may be inflated if people recall collisions that occurred longer 
than three years ago, or outside the ACT. Neither source count the kangaroos that left the collision site 
and died later from injuries. 

 
These figures indicate that most kangaroos are killed on rural lands, followed by road collision, then conservation 
culls. However, another way of looking at this is to consider the proportion killed in terms of their relevant 
population sizes, because these kangaroos are living in different areas (albeit with some overlap).  Table 6 shows 
the numbers killed, their relevant overall population size and therefore the proportion. Considering the figures in 
this way, it still seems that the greatest proportion of kangaroos are killed on rural lands, then on conservation 
land, and then on roads. 
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Population size of EG 
kangaroos in the ACT (2358 
km2) 

122,400 
100% 

  Based on adding estimated populations of 
rural land; horse paddocks; plantation; 
Canberra Nature Park (split into those where 
kangaroos are managed and not managed); 
other land managed as reserves; Namadgi-
Tidbinbilla-Cotter (split into grasslands, grassy 
woodlands, forests using vegetation mapping 
data, each with different density estimates); 
Commonwealth land with grassy ecosystems. 

Population size of EG 
kangaroos in Canberra Nature 
Park and reserved land where 
kangaroos are managed (83.1 
km2) 

11,200 
9% 

1.35/ha in  high average density of years 2018-2023  

Population size of EG 
kangaroos in Canberra Nature 
Park and reserved land where 
kangaroos are not managed 
(115.9 km2) 

20,300 
17% 

1.75/ha moderate Use density from unmanaged areas with 
count data; smaller sample than for managed 
areas 

Population size of EG 
kangaroos on rural lands (395 
km2) 

30,300 
25% 

0.77/ha low From old empirical data (ACT Government 
2010; NSW DPE 2023; Perry and Braysher 
1986); and the density on rural land in the 
KMUs (two estimates) 

Population size of EG 
kangaroos in horse paddocks 
(9.7km2) 

865 
1% 

0.89/ha moderate Based on limited count data 

Population size of EG 
kangaroos in Namadgi-
Tidbinbilla-Cotter (1200 km2) 

52,500 
43% 

0.1 to 
3.2/ha 

low • 36 km2 grassy areas with 3.2 roos/ha, (ACT 
Government 2010; Banks et al. 2000; 
Fletcher 2006b) plus recent WLT data (1 
estimate). 

• 199 km2 grassy woodlands with 1.6/ha 
(density set at 50% of the estimates for 
grasslands) 

• 958 km2 forests with 0.1 roos/ha 
Population size of EG 
kangaroos on Commonwealth 
land with grassy 
ecosystems(45 km2) 

6080 
5% 

1.35/ha moderate Assuming densities similar to CNP 

Plantation (112km2) 
1120 
1% 
 

0.1/ha low Young successional stages contain suitable 
feeding habitat; all stages provide cover. 

 
 
Recommendation 

7.1 These estimates for kangaroo population sizes across the ACT are uncertain, because of the paucity of data on 
kangaroo densities from rural lands and the large protected areas that are not Canberra Nature Park (i.e., 
Namadgi NP, Tidbinbilla NR). Obtaining density estimates from these areas, periodically, would help to 
understand the broader context in which kangaroo management is operating. Recommendation 4.3 was for 
an assessment of spatial variation in kangaroo density on rural lands, followed by an ongoing monitoring 
program carried out around every 5 years or another ecologically sensible interval. Here, the 
recommendation is to integrate this with periodic surveys on the large, reserved areas in the west and south 
of the ACT. This information will help contextualise the intensive management in Canberra Nature Park, and 
provide an overall status assessment of one of the ACT’s iconic species. 
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