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Implications and constraints 

Major issues 

Livestock emissions are not penalised under Australia’s current climate 
policies and programs 

Australia’s climate policies include the ERF/CSF, a National Energy Productivity Plan, ozone and 
hydrofluorocarbon measures, technology improvements and the Safeguard Mechanism (post 2020).  

Safeguard Mechanism  

The Safeguard Mechanism encourages large businesses that produce more than 100,000 t CO2e/year 
not to increase their emissions above historical levels. It applies to energy generation and industrial 
process such as cement and steel making but not to livestock emissions because of the application of 
rule that it is a trade exposed industry. There are incentives and credits to be earnt from reducing 
fugitive emissions and emissions from fuel combustion and waste disposal. 

If one allows that beef produces 2 t CO2e per head per year and livestock were included, then 
corporations with more than 65,000 cattle would qualify. There are many herds with over 100,000 
animals – and some feedlots. Indeed, the Business Council of Australia (BCA) has been calling for a 
lowering of eligibility city thresholds so that entities emitting 25,000 t CO2e per year would be 
captured. This would mean that livestock enterprises with 15,000 cattle would be covered. The BCA 
argues that the baseline should be lowered predictably and gradually over time with various 
exclusions such as those exposed to international rivals. While the BCA backs the application of the 
Safeguard Mechanism, their first choice is quite an explicit economy wide carbon pricing mechanism 
(i.e., a carbon tax). While enteric emissions and soil carbon losses are not covered, there is little need 
and no real incentives for pastoralists to reduce their emissions. It nevertheless seems inevitable that 
red meat industries will be exposed to the Safeguard Mechanism. 

Carbon Border Adjustment Mechanism 

In the global setting, policies are being developed for carbon leakage, to prevent, or rather account for, 
companies that move their carbon-intensive production abroad or where products are replaced by 
more carbon-intensive imports to meet GHG targets. The European Union, the US and Canada are 
discussing the implementation of tools such as a Carbon Border Adjustment Mechanism, which includes 
higher costs (a levy based on the amount of carbon used) for carbon- intensive imports. Without the 
mechanism Australia is set to gain a competitive advantage as it does not have to meet the same GHG 
targets as international counterparts; with the mechanism the competitive advantage would be reduced. 

Kangaroos and carbon credits are low-profit 

The risk of reducing the stocking rate to promote a KGS is that it lowers profitability more than the 
current value of the saved carbon emissions and sale of kangaroos. Alcock and Hegarty (2006) 
reported that the stocking rate and also CH4 production from a farm based on unimproved pastures 
was about 40 per cent of that for a farm based on improved pastures, but the gross margin of the less 
productive farm was only 25 per cent of the more productive farm ($139/ha v. $525/ha). To date, 
CO2e emissions associated with altering the number of sheep on the farm is based on modelling 
studies (Alcock and Hegarty 2006, Young 2009, Alcock and Hegarty 2011). Without taking 
kangaroos into account the modelling analyses indicate that producers will be financially 
disadvantaged if they reduce stock numbers in order to reduce carbon emissions as the loss in profit is 
much greater than the potential compensation through the ERF. An ACCU is currently worth 
approximately $30 and has shown some volatility in the last six months. Kangaroos are currently 
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worth $1.30 to $1.60/kg (Kangaroo processor, person comm 2022). At the time data was gathered for 
this report, cattle were worth approximately $2.60/kg (liveweight) and sheep $7.00/kg (liveweight) 
(2019 to 2020 statistics tables). We receive mixed messaging for kangaroo demand; in 2021 in NSW 
the total commercial harvest was 4.8 per cent of the total estimated population and 31 per cent of the 
available quota, which suggests low demand. Yet conversations with some processors indicate that 
they cannot get enough carcases through their facilities. 

With the low price achieved from carbon credits and kangaroos and with no penalties attributed to soil 
carbon loss or CH4 production from livestock, there are no financial incentives to employ the KGS. 
The low profit margin causes ongoing value-adding issues; less money is invested in research, 
development and marketing through levies. Levies paid by cattle and sheep pastoralists result in large 
investments in cattle and sheep research, while small levies are paid by kangaroo processors, which 
results in little funds being invested in research, development and marketing for kangaroo (DAWE 
2022b). 

Livestock prices have the potential to continue to increase while kangaroos will no doubt remain 
stagnant. A collective industry led program aimed at certifying kangaroo products could help raise the 
value of kangaroo products and make them a profitable natural resource. Under business as usual it is 
unlikely that kangaroo research and development and marketing will gain the progress it needs to 
initiate value-adding from current levy rates. Currently the kangaroo levy is at $0.03 for the National 
Residue Survey and $0.04 for research and development; this is 18 per cent of the goat levy and 1.4 
per cent of the grass-fed cattle levy. If kangaroos were worth more, a levy could be raised and the 
industry could be self-supporting. 

A kangaroo could be worth more than its current value. Goats, once worthless to pastoralists and 
costly to manage, are now comparable, if not worth more than over-the hook than cattle and sheep 
(MLA 2022a). The value of kangaroos could increase through various product management and 
marketing campaigns such as certification schemes that highlight the benefits of kangaroo products 
and ensure product quality. 

Value-adding through carbon-saving branding 

Kangaroos emit little CH4 (Vendl et al. 2015). There is large potential for carbon branding, which 
could attract a premium. Product carbon footprinting addresses businesses’ need to better understand 
how their products and supply chains impact carbon emissions, and to respond to growing consumer 
demand for carbon information and low-carbon products (Bolwig and Gibbon 2009). Product 
labelling provides further benefits, as seen from companies that have communicated their products’ 
carbon footprints using the Carbon Trust Carbon Reduction Label (Carbon Trust 2022) through:  

• realised additional emission and cost savings, driven by the Carbon Reduction Label’s 
required commitment to ongoing reductions 

• differentiated products to customers; in Australia, there are two carbon labelling schemes – 
the Carbon Reduction Label (Carbon Trust 2022) and Climate Active (formerly the National 
Carbon Offset Standard) (Australian Government 2011).  

These labelling schemes draw on international standards, including:  

• PAS 2050 – a publicly available specification for the assessment of the life cycle GHG 
emissions of goods and services  

• GHG Protocol – a product standard developed by the World Resources Institute and the 
World Business Council for Sustainable Development 

• ISO 14067 – an international standard for the carbon footprint of products.  
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Products can also display carbon-neutral claims and certification trademark. To achieve and maintain a 
valid and credible carbon-neutral claim against the Product & Service Standard, the responsible entity 
must: 

• calculate emissions 

• develop and implement an emissions reduction strategy 

• purchase offsets to compensate for remaining emissions 

• arrange independent validation and 

• publish a public statement of the carbon-neutral claim.  

More information is available at Climate Active (2020). 

Value-adding through environmental and biodiversity branding 

It is often asserted that kangaroos have less physical impact on the environment compared to sheep, 
goats and cattle as a result of their physical attributes and they also require less water. Grigg (2002) 
reviewed the impact and concluded that kangaroos ‘soft feet’ do less damage to land and vegetation 
compared to sheep and cattle at kilogram for kilogram. We note that the impact of hard-hoofed 
livestock is particularly profound in riparian areas and there have been major land and vegetation 
conservation programs to fence livestock out of creeks and rivers. We note the need for more 
comprehensive comparative studies to support this assertion and an extension of the work of Bennett 
(1999) and Noble and Tongway (1986).  

Nevertheless, many golf courses will tolerate up to 100 kangaroos whereas there is no tolerance for 
sheep or cattle because of the damage that would be done to playing surfaces. Environmental claims 
can be a powerful marketing tool. Companies realise that consumers today have an increased 
awareness of the environmental impact that modern goods may have. Environmental claims are now 
relevant to a larger product range.  

Many consumers consider environmental claims when evaluating products to purchase. Ecospecifier 
Global (2022) detail the number of different types of ecolabels and declarations including: 

• Type 1 labels – third-party-certified environmental labels; these include multi-criteria-based, 
third-party-certified environmental labelling programs run in compliance with ISO 14024. 

o Compliance cannot be certified, so schemes self-declare compliance and ideally 
should be verified by external parties with appropriate competence. 

• Type 2 labels – informative environment self-declaration claims (ISO 14021); these include 
assurance that their claims are scientifically sound and appropriately substantiated. 

o Consumers are entitled to rely on any environmental claims made and expect these 
claims to be truthful. 

o Any environmental claims need to be clearly and accurately explained. To be able to 
be substantiated, they should be honest and truthful, detail the specific part of the 
product or process it is referring to, use language the average member of the public 
can understand, and explain the significance of the benefit. 

• Type 3 labels – quantified product information labels based on independent verification using 
pre-set indices that present quantified environmental information on the life cycle of a product 
to enable comparisons between products fulfilling the same function and in compliance with 
ISO 14040, with pre-determined parameters and independent verified lifecycle assessment data 
and inventory analysis.  
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In addition, there are single-issue labels granted by third-party certification agencies or government 
agencies that refer to a specific environmental or sometimes ethical characteristic of a product. See 
Australian Competition and Consumer Commission (2011) for more information.  

The Australian Farm Biodiversity Certification Scheme 

The Australian Farm Biodiversity Certification Scheme is part of DAFF’s Agriculture Biodiversity 
Stewards Package, which will enable farmers to exhibit best practice NRM to improve biodiversity by 
acting as a credible, independent assessment of how farmers protect biodiversity on their property. 
The scheme could enhance farm profitability by creating price premiums for their produce, supporting 
access to markets, providing farmers with access to land management advice, and lowering capital 
costs. Reducing grazing pressure and improving kangaroo management could enhance on-farm 
biodiversity values by retaining native vegetation and reduce erosion by maintaining ground cover 
(DAWE 2021a). 

Accounting for Nature  

Accounting for Nature (AfN) works with farmers, indigenous land managers, private conservation 
organisations, businesses, impact investors, governments and regional NRM organisations to 
implement the AfN framework. The framework offers a system of rules and processes designed to 
ensure the integrity and transparency of environmental accounts, no matter the environmental asset 
being measured. These rules and processes are embodied in four interrelated core documents: 

• the certification standard, which sets out rules and process  

• the methods, which contain detailed management reporting and verification requirements for 
specific environmental assets 

• claims rules and procedures, which govern the type of public claims that can be made by 
proponents with certified self-verified environmental accounts  

• audit and verification rules. 

These accounts can be used to underpin government and philanthropic grants, issuance and tracking 
of green bonds and other financial instruments, monitoring the efficacy of sustainable land 
management activities, consumer labelling on food and fibre products, undertaking due diligence on 
impact investments, and credibly linking environmental co-benefits to carbon offset units under 
different internationally recognised standards – a world-leading, scientifically rigorous methodology 
for measuring environmental condition. 

Vegetation Assets, States and Transitions Handbook 

The AfN Framework draws on the Vegetation Assets, States and Transitions Handbook, which sets 
out the process for developing ecological assessments of regenerative land management in agricultural 
landscapes. The handbook guides participants through:  

• collection, collation and analysis of information required to conduct a valid and thorough 
ecological assessment of selected properties  

• systematic appraisal of the property under review, in terms of the regenerative practices in place  

• completion of an ecological assessment report for a property  

• publication of the report. 

MyFarmKey has been engaged to provide independent scientific validation of the land manager’s 
ecological self-assessment. MyFarmKey provides a satellite-based assessment of the fractional 
groundcover (30-metre resolution) across the Australian landscape using measures of persistent green 
vegetation (broken down into trees, scrub, crops and perennial pasture), brown or hayed-off vegetation, 
and bare ground. 
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Ecological Outcomes Verification  

Ecological Outcomes Verification (EOV) measures and trends key indicators of ecosystem function, 
which in the aggregate indicate positive or negative trends in the overall health of a landscape. In 
addition to providing an outcomes-based verification of the health of the land base, EOV also 
provides critical intelligence to the farmer as a steward and manager of the land. By recognising both 
land regeneration targets and trends, EOV endorsement and associated incentives are bestowed as 
long as land health moves in a net positive direction. 

Value-adding through health benefit branding 

Kangaroo meat has a lower fat and cholesterol content than lean beef and lean lamb. It provides more 
protein than beef, lamb, pork and chicken, has a higher iron content than lamb, pork and chicken 
(Table 8) (Food and Fogerty 1982) and has a desirable level of polyunsaturated fatty acids (reported in 
Spiegel and Greenwood (2019). These features allow kangaroo meat to provide the health benefits of 
white meat, while still maintaining its red meat status. Thus, kangaroo meat appeals to the health- 
conscious customers, which is a growing market. There is scope for kangaroo to include healthy 
product certification in branding and marketing. 

Table 8. Nutritional values of kangaroo and other meat based on raw meat trimmed of all fat 
(Food and Fogerty 1982). 

Source Meat protein 
(%) 

Fat  
(%) 

Kilojoules  
(kJ/100 g) 

Cholesterol 
(mg/100 g) 

Iron  
(mg/100 g) 

Kangaroo 24 1-3 500 56 2.60 
Lean lamb 22 2-7 530 66 1.80 
Lean beef 22 2-5 500 67 3.50 
Lean pork 23 1-3 440 50 1.00 
Lean chicken breast 23 2 470 50 0.60 

Value-adding through social and ethical and branding 

Purchasing kangaroo products should be an ethical choice for socially concerned consumers. 
Kangaroos live free and wild on a natural diet of native vegetation. Kangaroo meat is not farmed; it is 
free-range. The method of killing is humane; with a code of practice that requires instant kill in their 
natural habitat. Using kangaroos minimises waste when populations are being culled for damage 
mitigation purposes. A KGS would also reduce the likelihood of population crashes and associated 
welfare issues through population control, as populations crash resulting in animal welfare issues, 
such as starvation, when drought hits. While best practice animal welfare systems with certifications 
exist for other industries, there is no such program and certification for kangaroos. The system could 
be two-fold, including certification that aligns with current best practice animal welfare system, but 
also certification for the industry as a whole whereby management and use of the native resource 
reduces alternative animal welfare issues resulting from unmanaged populations. 

Value-adding through improved quality and accuracy of description 

In the early 1990s, the Australian beef industry had identified variable eating quality as a major 
contributor to declining beef consumption. It went on to develop Meat Standards Australia (MSA), a 
scheme that was released in 1998 by MLA to improve the eating quality consistency of beef and 
sheep meat. The ability to predict the eating quality of cooked beef prior to consumption was 
identified as the key. Consumer testing protocols were developed, which led to the implementation of 
MSA grading standards, defined by consumer score outcomes. Traditional carcase grading parameters 
had proved to be of little value in predicting consumer outcomes. Instead, a broader combination of 
factors was developed and forms the basis of an interactive model, which accurately predicts 
consumer scores for every carcase graded. A standard could be developed for kangaroos. 
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Kangaroos have a large home range and move differently to livestock 

Unlike livestock, which are domestic animals, kangaroos are wild and not confined by traditional 
livestock fences. Kangaroos move and thrive in response to water and pasture availability. Kangaroos 
may have home ranges that span multiple properties, and they can migrate (Laubsch and Kitschke 
2018, McLeod et al. 2021, Pedler et al. 2021). This makes managing numbers on pastures and 
forecasting harvesting yields difficult.  

Exclusion fences 

In recent years, pastoralists have been erecting taller ‘exclusion’ fences with the purpose of keeping 
wild predators and kangaroos out of their pastures, and to deter kangaroos from watering points. 
These fences also provide an opportunity to manage grazing pressure within more precisely because 
unwanted herbivores are controlled more effectively as pests. 

To improve the cost benefit ratio some fences are erected around multiple properties and are termed 
cluster fences (Clark et al. 2018). They are often co-funded by state governments or the Australian 
Government because they are deemed to be community interest infra structure. Others are privately 
funded. The extent of their construction in Queensland is massive; 686 clusters (many subsidised, 
most not subsidised) as at February 2021. See Figure 39 for the extent of fences with publicly 
available information and Box 4 for an example showing how and why pastoralists invest in fences to 
exclude kangaroos. 

 

Figure 39. Barrier and exclusion fences around Australia. There are many other private fences 
where data is not available. 
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Goat fences 

Goat-proof fences are being erected in NSW in particular as the rapidly growing goat industry 
transitions from wild capture to holding goats and managing them more intensively behind wire. We 
suggest a similar transition to a form of proprietorship can be applied to kangaroos, including by goat 
farmers, and that doing so will lead not only to improved capacity to manage total kangaroo grazing 
pressure, but also to production of higher-valued, premium products and the capture of carbon credits 
by the land manager/pastoralist. 

Wild dogs and dingoes are a risk to sheep, goats and kangaroos, and a woven wire goat fence won’t 
stop them. The typical dog-proof cluster fence is 2 m high mesh with an apron. These exclusion 
fences are being erected on the perimeters of individual properties and clusters to stop the transit of 
dogs and kangaroos.  

Where exclusion fencing exists, variables can be controlled to test the KGS. To estimate grazing 
pressure, managers need to know the number and type of grazers present, and the feed on offer at any 
period. Kangaroos within these fences can be monitored and counted, with their effect on grazing 
pressure controlled and measured. To temporarily bypass the issues of movement, or to trial the 
concept, the KGS could begin on properties where exclusion or barrier fencing exists. The fences also 
enable the opportunity to protect threatened species (Smith et al. 2020). 

Harvest restrictions and population assessments 

To enable vegetation growth and soil carbon storage, the number of kangaroos harvested per property 
or region will need to be estimated. Improved monitoring techniques are needed to enable pastoralists 
to determine numbers on pastures and forecasting harvests. A property level monitoring tool is 
currently being developed by McLeod and Curtis to enable greater knowledge of kangaroo numbers 
on properties. Alternatively, pastoralists can employ a number of methods for small-scale surveys as 
described by Coulson and Raines (1985), including drive counts, transect counts and pellet counts. 
There is need to develop a model that tracks the number of head under baseline and project scenarios. 
For populations to be managed to reduce overgrazing and increase soil carbon storage while at the 
same time preventing population over-harvest, changes to the current kangaroo management strategy 
need to be considered. Currently, kangaroo harvest quotas are not met, and it is therefore likely that 
harvesting to meet vegetation and pasture growth goals can be met through commercial harvest. 
However, if the KGS is widely adopted there may become limits to the number of kangaroos that are 
allowed to be harvested (for example, current harvest limits are usually set at 15 per cent based on 
state management zone populations; see Box 5).

Box 4. Account from The Land demonstrating reliance on exclusion fencing  

In 2015, The Land reported western NSW merino graziers had invested heavily in an exclusion 
fence in an effort to exclude kangaroos, and were fencing their land, west of the Macquarie Marshes. 
The graziers planned to protect 2,830 ha of their 12,000 ha property with a 1.7 m high, 14-line tight 
exclusion fence. The fence cost approximately $5,500/km for materials and $5,000/km for labour 
and clearing. The fence was designed so that nothing could go underneath or over it. This was the 
only option to control kangaroos – there were as many kangaroos as sheep and the graziers 
wanted a total barrier. At least 40 km was reported as needing to be fenced; the cost was high, but 
construction needed to happen. Such exclusion fences are becoming popular among farmers in 
places like Walgett, Bourke and Mungindi. They can see the benefits associated with increased 
productivity, and in some cases are self-funding their own fences (Rural Property NSW 2019). 
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A better practice would be to set a population limit based on kangaroos as a component of total 
grazing pressure based on ecological/pasture carrying capacity. This is effectively an equilibrium with 
resources, natural predators, and competitors (Olsen and Braysher 2000). There would be a predefined 
minimum that changes on a yearly basis in response to the environment and climate where harvesting 
would occur above the minimum. The density based on vegetation grazing would ultimately depend 
on environmental conditions. Estimates for annual minimum density and regular counts to determine 
harvest potential would allow pastoralists to understand the population dynamics so that carbon can 
continue to be stored in the soil and so that kangaroos do not become overabundant or over-harvested. 
A minimum density would need to be determined that does not compromise soil carbon goals, and 
could be based on a plant-herbivore model developed for specific areas or regions. Olsen and 
Braysher (2000) state that this would require rigorous research over several seasons, which would be 
resource intensive both to develop and administer, and is probably only possible in more controlled 
areas (like parks and reserves) where stock is not a confounding factor. 

Olsen and Braysher (2000) also state that on private land the problems of setting minimums, monitoring 
and managing all the major confounding factors that impinge on plant-herbivore systems management 
would be formidable, as would the actual maintenance of kangaroo numbers at a minimum. However, 
under the KGS, pastoralists would remove (or reduce) stock. Pastoralists would invest in kangaroos so 
as to develop knowledge and research over several seasons pertaining to kangaroo population growth 
and response to environmental conditions. Pastoralists would transform kangaroo management to an 
enterprise, the confounding factors and maintenance of kangaroo numbers would be beneficial and 
encouraged rather than cumbersome. This is discussed further below, where we explore the option of 
giving pastoralists greater permissions to manage kangaroo populations, which would enable kangaroos 
to be managed to a predefined density with opportunities to monitor and control the population to 
enable benefits for soil carbon storage and from harvesting. It would be in the pastoralists best interest 
to maintain the population for soil and for population sustainability. 

Property-level or regional management coordination could include more regular and robust counts and 
cover wider areas than what is currently achieved by the states. There could be greater confidence in 
management if pastoralists could make adaptive management-based decisions about their local 

Box 5. Current state harvesting limits may restrict harvest and pasture 
management and prevent soil carbon storage if KGS is adopted widely 

Kangaroo populations fluctuate widely. The current commercial harvest strategy, called ‘proportional 
harvest’, is used to set harvest quotas (Hilker and Liz 2019). Fluctuations in population abundance 
are tracked and quotas are adjusted accordingly, assuming the current population is the desired 
population. Proportional threshold harvesting is a modification of proportional harvesting and sets 
a threshold in population abundance, below which the proportion of the population that can be 
harvested is reduced eventually to zero. These harvest thresholds aim to lower the risk of over-
harvesting by reducing harvest mortality at times of low population size. The strategy is effective in 
ensuring kangaroos are not over-harvested, which could cause genetic issues for the species and 
threaten the species with extinction. 

Finding the balance between kangaroo population sustainability, harvest quotas and vegetation 
growth for soil carbon storage is complex, and while threshold limits protect the population from 
being exploited to a very low density, the current strategy does not manage the population for 
overabundance and impact on soil carbon and biodiversity. For example, culling regimes tested in 
an ACT model showed reductions greater than those set by a commercial quota were required to 
achieve vegetation responses that enabled the development of tussocky grass structures thought 
to be associated with conservation of threatened vertebrate species (Gordon et al. 2021). 

The population response to threshold harvesting can be markedly different depending on the 
specific population model (Hilker and Liz 2019), and we see population response issues in 
kangaroos where overabundance can cause issues for overgrazing and carbon soil storage. 
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populations. Pastoralists would use population figures together with the population required to allow 
vegetation and soil carbon storage to estimate the harvest potential and requirement for their land. 

When kangaroo numbers were much higher than the agreed minimal viable kangaroo population to be 
held on a regional basis, they would operate differently to when numbers were closer to the minimal 
viable kangaroo population. If harvest rates cannot be sustained, harvesters would have to reduce their 
off take. Persuading harvesters to incur such short-term opportunity costs, even just temporarily, 
would be difficult unless they can be compensated for any lost income. However, if kangaroo 
populations are maintained and managed properly, we would expect supply and harvest to mimic 
current management and supply of cattle and sheep. Harvesters could take advantage of good systems 
and then ‘de-harvest’, the equivalent of destocking when conditions are poor, or they could supply 
feed to enable ground biomass to continue to sequester carbon. 

Kangaroos are perceived as pests and not part of production system 

In pastoral environments, kangaroos can compete with conventional livestock for water and food, 
contributing significantly to grazing pressure (Waters 2018, Pahl 2019b). They can also severely 
impact crops and resting paddocks (Barnes and Hill 1992, Viggers and Hearn 2005, NSW Farmers 
2019, Waters et al. 2019) and can be a great financial cost to pastoralists (see McLeod 2004; 
SWNRM 2017), and are often considered a pest.  

Perceptions are difficult but not impossible to change. Goats were once considered a pest but moved 
to commodity status in areas where their numbers were large and difficult to manage. The growth of 
the industry is supported by Australian Government and state government programs, plus producer-
backed levies for research, development and marketing.  

Incorporate kangaroos into the red meat industry – plans and goals 

To move kangaroos from pest status to sustainable resource, clarity is needed about the objectives of 
kangaroo management programs. A strategic review with participation by all stakeholders would 
address questions as profound as ‘does Australia want more or less kangaroos?’. We are part of a 
group that has argued for development of a National Kangaroo Strategy to address such questions. 
The need is urgent before the onset of the next drought (Read et al. 2021b).  

If kangaroo use were deemed to be a red meat industry, they could be covered by RMAC, which 
advises the Minister for Agriculture. An appropriate structure might look like that in Figure 40. The 
Kangaroo Industry Association of Australia, whose members are the kangaroo processors, would sit 
alongside a new organisation – the ‘Kangaroo Producers Association’ representing land holders 
similar to the sheep and goat producer associations. They would be supported by research and 
development corporations, including AgriFutures Australia. 

Research and development needs investment. As the number of businesses involved with carbon 
farming has grown, and demand for ACCUs has risen, industry and government support has 
increased. Investors believe carbon farming will emerge as a strong option for farmers wanting to add 
to their income streams, and maintain farmers can be confident these types of programs will deliver a 
strong return on investment. 

AgriFutures has a limited amount to spend on kangaroo research and development and it is focused on 
processing because that is where the levy funds come from. MLA cannot support kangaroo production 
on-farm because it’s levies do not cover kangaroos. MLA receives levies from sheep meat, goats and 
beef cattle. Kangaroos are not prescribed under the same legislation, meaning that the prescribed 
industry bodies will not take them on, and thus proliferating their pest status. Kangaroo research 
would have to be prioritised by the Peak Industry Councils and fed back to MLA via a consultation 
process. If levies were received from kangaroos, there would be a change in their position. 
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Support for developing the kangaroo industry could come through collaboration from existing 
industry development and marketing agencies to produce premium products. Improving the 
consistency of supply, accuracy of their description, reliability of quality, and hence value are all 
things that MLA has mastered in collaboration with the producers – the levy-paying graziers. 
Kangaroos are red meat and MLA is the development agency and marketing organisation for other red 
meat, which are often regarded as competitors with one another – beef, sheep and goat. 

As an interim measure, it might be possible for the red meat industry to support improvements in 
kangaroo production to reduce wastage, increase value for landholders, and improve welfare. In this 
way kangaroos would be incorporated into core activities for environmental sustainability. 

The issues covered in this section of the report might appear to go beyond kangaroos and carbon but 
they are fundamental to effective integration of kangaroos and delivering the opportunities we have 
identified they present. They need to be communicated to pastoralists and the wider public. 

 
Figure 40. Potential incorporation of kangaroos into national policy structures as an additional 
source of red meat. A new industry group ‘Kangaroo Producers Australia’ would complement 
the Kangaroo Industry Association of Australia. 

Goats 

Along with sheep and cattle, goats are large CH4 producers. Predictions about goat throughput are 
improving, but data is imperfect on numbers that are wild caught and husbanded behind wire. In 
NSW, goat management is intensifying away from wild harvest. More information is need on these 
trends to incorporate goats into the KGS. Their inclusion for replacement by kangaroos would make 
CH4 emission abatement and soil sequestration even greater under the KGS.  

Proprietorship  

Kangaroos are a government owned wildlife asset and are protected species under state laws; they 
belong to the Crown until killed under licence and move into the commercial trade. While alive they 
are not the property of the pastoralist. This situation creates difficulties for management. Enabling 
proprietorship of kangaroos might improve management and enable increased up-take of the KGS. 
Previous attempts to establish proprietorship have failed because kangaroo management systems and 
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Conclusion and recommendations 
As the global population increases, agricultural production is projected to grow. This presents one of 
the world’s greatest challenges, as agriculture is the largest single source of global anthropogenic CH4 
emissions, with ruminants as the dominant contributor. CH4 is especially important because it is a 
potent GHG and has a short life span when compared to carbon. Its amelioration is therefore very 
effective against climate change. 

In Australia, the livestock industries are not bound by Australian climate change legislation, despite 
the Paris Agreement stating that developed countries should continue undertaking economy-wide 
absolute emissions reduction. The livestock industries do however have their own targets and had 
planned to be carbon neutral (net zero GHG emissions) by 2030. However, we note that reducing CH4 
emissions faces significant implementation challenges as there are minimal proven opportunities to 
reduce CH4 emissions, especially for range fed cattle. As a result, reaching the targets set by the 
livestock industries relies heavily on offsets. With time running out for sequestration and few enteric 
CH4 reduction options the red meat industry has determined that the 2030 carbon neutrality target will 
not be met. Yet the Australian livestock industries still plan to increase production and to grow 
livestock herds. Doing so will only increase enteric emissions and in turn, the urgency for stopping 
land clearing and improving grazing management to restore depleted carbon in soil and vegetation. 

Innovative systems are required to meet climate targets. Business as usual should not be an option. 
Long term policy thinking is vital. Bringing livestock into mainstream mitigation policies would make 
an important contribution towards reaching the temperature goal of the Paris Agreement. Without 
change, Australia will be expected to pay export carbon levies on products that fail to implement 
GHG reduction activities. It is also expected that GHG producing red meat will be replaced with low 
GHG producing alternatives or laboratory cultivated substitutes. 

Integrating kangaroos into rangeland production should be part of the plan to increase production. 
Cattle generate approximately 12 times more GHG per kilogram of meat produced compared to 
kangaroo and Australia has some 30 million kangaroos on pastoral properties that could provide an 
alternative low-emissions red meat. They should be an asset not a liability in the hands of landholders. 
We propose a grazing system for rangeland pastoralists that reduces the stocking rate of livestock and 
allocates part of the available pasture to produce kangaroo meat. Such a change should be possible 
because the kangaroos are already there and many producers are currently using wasteful practices to 
reduce their impacts through pest culling. 

The KGS also includes managing the grazing of kangaroos so that carbon can be sequestered in soil. 
Under business as usual, carbon will continue to be lost from soils under many grazing management 
practices. The KGS could be part of sustainable pastures and adaptive management practices to 
improve carbon soil retention and sequestration. 

If cattle and sheep numbers were reduced, Australia could reduce its GHG by up to nine per cent just 
from enteric CH4 emissions. Additional GHG savings will come from reduced manure and fertiliser 
use and increased sequestration of carbon in soil. Ultimately, Australia could adopt the KGS into its 
climate policies to help it meet climate targets while still meeting protein demands and providing a 
livelihood to pastoralists. The advantage of controlling emissions reductions through this particular 
grazing system is that it can be staggered and numbers can be reduced to coincide with the ability for 
kangaroo harvesting and GHG targets. It is also a guaranteed and immediate mitigation activity. 

This report provides information and accompanies instructional guidelines for pastoralists to assess 
their opportunity to integrate kangaroos into their traditional practices and in turn, access the carbon 
market. In 2022 carbon credits for soil sequestration could be achieved through the Australian market 
while CH4 reduction would have to be achieved through the international market where enteric CH4 
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reduction methods for reducing livestock numbers exist. There is also the option for pastoralists to 
harvest kangaroos in conjunction with implementing the HIR methodology. However, this 
methodology is controversial at this stage. 

A KGS is viable to individual pastoralists or large stations, as most kangaroo quotas for commercial 
harvest and utilisation are not met. It would also address large human and animal welfare issues when 
overabundant kangaroos die in stressful circumstances, and reduce the cost of managing a pest 
animal. Reducing total grazing pressure and stocking rates of livestock also has the co-benefits of 
improving sustainability and biodiversity. 

The KGS is not without issues that need attention. Those posing the greatest obstacles include that 
pastoralists currently get no return from kangaroos and potential investors in research and 
infrastructure, both on farm and in processing, are fearful of further industry contraction and declining 
demand. Investors doubt the capacity of the industry, as it currently operates, to supply high-quality 
reliably and regularly, accurately described clean product and meet animal welfare standards; 
However, with trials and further research to validate and improve the KGS and a review of policies to 
remove barriers, the issues could be addressed to make the KGS more economically viable. 

The following recommendations would promote the implementation of KGS: 

1. Conduct a strategic review of the objectives and plans of kangaroo management to 
identify solutions to the major issues identified in this report. 

The review should lead to preparation of a National Kangaroo Strategy (Read et al. 2021), including 
asking the question ‘do pastoralists want kangaroos to always be pests?’. It would instruct focused 
efforts for policy advocacy and reform, and coordinated research and development. Collaboration 
should come from other industry development and marketing agencies and Indigenous communities. 
The current lack of clarity and responsibility is an impediment to investment and represents a case of 
market failure. 

Pastoralists have no incentive to work towards increasing the value of kangaroos. They can neither act 
in their private interests, nor deliver outcomes for kangaroo welfare or natural resources, which would 
be in the wider public interest. The review would incorporate innovative management arrangements 
for policy development and research and ensure the capacity for landholders including indigenous 
communities to capture carbon benefits from improved kangaroo management. It would consider the 
integration of kangaroos on pastoral lands as part of red meat production under a remit of RMAC. 

To be actioned by AgriFutures Australia and MLA with support from Australian Government 
agriculture and environment departments. 

2. Conduct pilot trials of integrated kangaroo management. 

Pilot trials would determine sequestration and emissions reduction opportunities from innovative 
management, preferentially within a cluster or exclusion fence around a group of properties, to 
establish a form of proprietorship and a capacity to capture carbon credits, and to enable a prescribed 
kangaroo density to be set in relation to other grazing herbivores in a predator-controlled environment. 
The trials could also include investigations into achieving credits for the other co-benefits, such as for 
the environment and biodiversity.  

Trials supported by research and development are needed to incentivise uptake of the KGS. Trials 
could improve product quality and consistency, and result in more detailed descriptions of products. 
Other price improvements could come from the development of a certification scheme, marketing, the 
introduction of meat standards and regular market updates. 

Pastoralists risk losing market advantages if their peak industry bodies do not invest in more climate-
friendly products, such as kangaroos. Without methods to reduce enteric CH4 at scale, production of 
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cultivated meat could increase and replace that of traditional meats to meet protein production goals 
while reducing national GHG emissions to achieve climate targets. An incentive could be to include 
low-GHG-producing kangaroo meat in addition to cultivated meat. Products that contain kangaroo 
and/or cultivated meat will produce less GHG than those containing livestock meat. While pastoralists 
cannot produce cultivated meat from their land, they can produce kangaroo. Products that also come 
from adaptively grazed land can also contribute to soil carbon sequestration.  

To be actioned by corporate investment from landholders, carbon aggregators and ethical investors, 
with support from the Australian Government and with monitoring and evaluation by state environment 
departments and industry research bodies. 

3. Conduct further research to ensure the KGS would reduce enteric CH4 emissions and 
increase soil carbon sequestration, while at the same time provide for the growing 
demand for protein. 

The Introduction and Background sections of this report state that kangaroos produce negligible 
amounts of CH4, especially compared to livestock; however, research on a KGS for the purpose of 
reducing GHG across an economy and environment needs quantifying. Specific research projects 
could be incorporated into the trials. They should examine: 

• quantification of enteric emissions by kangaroos as CH4 produced per kilo of useable carcase 

• the effect on total grazing pressure and soil carbon sequestration in the absence of, and in 
conjunction with, livestock 

• production of meat at scale, in line with livestock production and especially entrepreneurs in 
the growing goat industry  

• the effectiveness of exclusion fences to better manage total grazing pressure 

• population growth, movement and harvesting for sustainable production over different 
environments and over La Niña and El Niño periods 

• small-scale kangaroo survey techniques 

• costs and benefits, including further input to the report spreadsheet, to enable pastoralists to 
assess their potential to implement the KGS 

• life-cycle assessment, which would identify the true GHG savings potential taking into account 
(1) emissions from goats, manure, fertiliser, feed production and transport; (2) other GHGs, 
such as N2O and CO2, associated with these activities; and (3) greater protein calculations to 
also include harvested wallabies, which are not included in these calculations. 

4. Develop an ERF methodology that supports the KGS and a program that accounts for 
the co-benefits of the KGS. 

An alternative to a new methodology is the KGS being integrated into a current ERF method. The 
beef herd methodology could be expanded to include sheep, as well as an option for pastoralists to 
earn carbon credits from removing cattle and sheep, instead of removal being linked to liveweight 
production. Another option would be to offset livestock emissions by including kangaroo meat as part 
of the equivalent production. Lastly, the KGS could also be included in the new AL-MAP methodology. 

This report covers a number of co-benefits, which under other activities or scenarios enable the 
manager to gain certification or credits for their efforts. While not impossible, it is difficult for a 
pastoralist implementing a KGS to apply for certification or credits under existing national or state 
environmental crediting schemes as there are no precedents. There is opportunity for a methodology 
to be developed in the private sector, which could also be aligned to the government-run markets; the 
methodology could be developed under the AfN Framework or Eco-Markets Australia. 
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To be actioned by research and development organisations that are supported and co-funded by red 
meat and livestock industry bodies and carbon aggregators. 

5. Develop a communications program to inform the wider community about the positive 
impact a KGS could have for reducing and sequestering Australia’s GHG while 
simultaneously providing a source of protein and an alternative livelihood for pastoralists. 

Our background review revealed there are very few reviews that refer to systems similar to a KGS, 
despite similar modelling being conducted in 2008 – more than 14 years ago. The wider community is 
not aware the use of an alternative native species could bring about significant GHG savings for 
Australia. An informed community would advocate and encourage a KGS, leading to greater interest 
and uptake by pastoralists. While there may be some opposition from animal activist groups, which 
abhor the use of any animal for food, this should not undermine a KGS as an option. 

A communications program would inform: 

• the intention of the red meat industry to grow the livestock herd to meet protein demands 
without options to reduce greenhouse emissions 

• that the proposed KGS is a new activity that would have a positive impact on reducing and 
sequestering Australia’s GHG while simultaneously providing a source of protein and an 
alternative livelihood for pastoralists.  

To be actioned by the Department of Climate Change, Energy, the Environment and Water.  
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Introduction 

Purpose of guidelines 

Kangaroos produce an alternative carbon-friendly red meat, and although Australia has some 30 
million kangaroos on pastoral properties, which are managed in places for overabundance, pastoralists 
currently get no return from them. These guidelines suggest a process, that with further information, 
will enable producers to assess their opportunity to integrate kangaroos into their traditional practices 
and in turn, access the carbon market. The steps have yet to be trialled and field tested.  

While there is large scope to reduce emissions in the livestock sector, there are minimal proven 
opportunities, especially for range-fed cattle. Under our proposed grazing system, rangeland livestock 
producers would reduce stocking rates of livestock and allocate part of the available pasture to 
produce kangaroo meat. While income would be lost from a reduction in livestock, income 
diversification would arise from harvesting kangaroos, carbon credits and potentially from 
biodiversity credits. 

Reducing total grazing pressure and stocking rates of livestock also has the co-benefits of improving 
sustainability and biodiversity and it can improve human and animal welfare while reducing cost of 
managing a pest animal. Such a change should be relatively easy because the kangaroos are already 
there and many producers currently seek to reduce their impacts through pest culling. It is also 
consistent with emerging priorities for sustainable and regenerative agriculture and fits with higher 
level objectives of natural resource management (NRM) agencies, and regional and national policy 
objectives. Examples are the Australian Agricultural Sustainability Framework being developed by 
the National Farmers’ Federation as an overarching sustainability framework that can link to the 
various industry sustainability initiatives. 

Who should use these guidelines? 

Pastoralists within state kangaroo harvest zones (Figure 1) looking to increase methane (CH4) abatement 
and carbon storage; promote biodiversity; improve ecosystem functions; increase drought resilience; 
reduce waste; and/or enter the carbon market. 

Pastoralists looking to manage overabundant kangaroos, including eastern grey kangaroos (Macropus 
giganteus), western grey kangaroos (M. fuliginous), red kangaroos (Osphranter rufus) and wallaroos 
(Osphranter robustus) when they impact resting paddocks and total grazing pressure. 

Principles of the Kangaroo Grazing System  

The principles of the Kangaroo Grazing System (KGS) are: 

• Livestock numbers and therefore CH4 emissions are reduced.  

• The impact of kangaroo grazing is managed through harvesting to reduce waste while 
simultaneously increasing carbon soil sequestration and promoting biodiversity. 

• Culling is not used to managed kangaroos unless harvesting is not possible.  

• Kangaroo populations should not be over-harvested to ensure ongoing population sustainability.  

• Feral grazing herbivores are controlled. 

• Harvesting is adaptive and reliant on environmental conditions.  
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Figure 1. Australia’s kangaroo harvesting zones. 
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Framework 

1. Conduct resource assessment and opportunity evaluation  

As the first step in integrating kangaroo management, pastoralists would be to evaluate sustainable 
production and economic opportunity of their land and compare herbivore alternatives including 
kangaroos and livestock. 

In the following section we describe how a pastoralist interested in a Kangaroo Grazing System 
(KGS) can assess the potential to earn carbon credits, calculate the associated returns and losses, and 
determine a timeframe for implementation. As kangaroo grazing management and harvesting includes 
multiple variables, our guidelines refer to an accompanying spreadsheet. The results form a layout 
that will help pastoralists make informed decisions about how a KGS could be implemented as a 
grazing management system to achieve carbon credits by sequestering carbon in soils and reducing 
enteric CH4 emissions. 

Inputs to the model will vary greatly from property to property. To address these differences, we 
invite pastoralists to enter their on-farm statistics into the worksheets.  

Green boxes require specific on-farm values and orange boxes require values determined by local 
research. NRM Officers, or their equivalents, could assist in accessing local environmental data for 
inclusion. The remaining blue boxes are the results calculated from entered variables. We use a Prime 
Lamb and Southern Beef Enterprise case study (PL&SB) from Meat and Livestock Australia (MLA 
2021) to pilot the Kangaroo Grazing Systems Spreadsheet (here after the spreadsheet). 

2. Map the boundaries for the Kangaroo Grazing System 

Pastoralists would map the area to be used for the KGS. Maps will be useful for making calculations to 
support management decisions and for carbon credit applications. Predator and kangaroo exclusion 
fences and goat containment fences will be important markers in this process. 

3. Estimate the current grazing index and the requirement to improve 
pasture growth and increase soil carbon 

To increase soil carbon, modelling studies have shown that the grazing index (GI) (ratio of stocking 
rate to carrying capacity) often needs to be reduced (GI: 1 = <0.5; 2 = 0.5-0.8; 3 = 0.8-1; 4 = 1-1.5;  
5 = >1.5) (Hill et al. 2006). A GI 1-2 is considered low, 3 is considered normal/sustainable in the long 
term and 4-5 will result in pasture degradation. While a GI of 3 or below should reduce grazing 
pressure to promote vegetation growth and soil carbon, the ideal GI will differ for each KGS based on 
a number of variables. Advice should be sought from an experienced local NRM Officer or carbon 
aggregator to estimate the appropriate GI for soil carbon storage to increase. Alternatively, pastoralists 
can use platforms like GrassGro or LOOC-C to quantify the variability in pasture and animal 
production. Pastoralists and NRM Officers can assess the risks that variable weather imposes on a 
grazing system. Users can test management options against a wide range of seasons to achieve more 
sustainable utilisation of grasslands. 

The worksheet ‘Grazing Index’ aims to enable pastoralists to determine their current GI and explore 
their target stocking rate (Figure 2). 

https://grazplan.csiro.au/grassgro/
https://looc-c.farm/
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Figure 2. Screen capture of the spreadsheet showing current carrying capacity and stocking 
rate to determine goal carrying capacity and stocking rate using grazing index using a 
hypothetical example. 

4. Estimate the kangaroo population currently occupying the 
prospective grazing system area 

Prior to implementing a KGS, kangaroo population counts are required (or data may be provided to 
the pastoralist by state environment departments). The more data that is collected, the more informed 
the management decisions can be. For example, if data is collected on kangaroo populations including 
emergent joeys, number of males, number of females and mortality then pastoralists may start to 
model what the population will look like in the following years. The pastoralist will also be required 
to determine allowable harvest number. To enable a sustainable harvest, pastoralists need to know the 
number of kangaroos on the land being managed for grazing pressure to store carbon in soil. The 
population could be achieved by undertaking population counts with the assistance of an NRM 
officer. The worksheet ‘Kangaroo population and harvest’ (Figure 3) uses the following variables to 
determine how many kangaroos can be harvested under commercial permits on the land being 
managed for soil carbon storage: 

• total number of kangaroos 

• portion harvest quota (per cent of population) 

• portion harvest quota if regional quota not met (per cent of population). 
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Figure 3. Screen capture of the spreadsheet showing kangaroo populations and harvest 
potential using a hypothetical example. 

Alternatively, the pastoralist could estimate the population based on grazing pressure. In the 
worksheet we estimate the population of kangaroos on the PL&SB case study to be 6497, using the 
estimate that kangaroos are responsible for 40 per cent of attributed dry sheep equivalents in this 
hypothetical case study (DSEs; whereby a kangaroo and a sheep have a per individual DSE of 1 and 
cattle have a per individual DSE of 8.3 (Pahl 2019)). 

The quota for harvesting kangaroos is given as 15 per cent, which is the legislated allowable minimum 
quota; however, if a pastoralist is granted access to greater than 15 per cent through the permit system, 
they may use that value instead. The worksheet caters for two cells to enable the pastoralist to 
compare 15 per cent population harvest to a potentially greater harvest portion. 

Population estimates can be determined in a number of ways (see Table 1). A direct count of all 
individuals may be feasible in small areas, where observers can become familiar with the land form 
and habitats, and behaviour of the target species, to ensure that none is missed or counted more than 
once. For example, two observers on foot could conduct a systematic count of eastern grey kangaroos 
on a 53-ha golf course. A similar, vehicle-based method has been used in the Australian Capital 
Territory (ACT), to count eastern grey kangaroos in small (20–184 ha) patches of open grassland 
(ACT Government 2010). Colgan et al. (2019) also used a vehicle for a direct count of eastern grey 
kangaroos in a much larger (1545 ha) fenced site, following a fixed route to count all kangaroos in six 
fenced compartments. Such counts require consistent results across repeated surveys to ensure 
meaningful estimates are obtained and to allow some estimate of precision. This measure is useful 
only if the population has a distinct boundary, so the population is closed to immigration and emigration. 

Innovative technologies such as drones and thermal imaging are being trialled in 2022 with the 
support of the Future Drought Fund. They show considerable promise for improving the accuracy of 
property level population estimations (McLeod and Curtis, unpublished).



 

112 

Table 1. Common survey techniques for quantifying kangaroo populations (Coulson et al. 2021). 

Survey 
method 

Metric Bias Precision Survey 
platform 

Detection 
mode 

Sampling 
unit 

Advantages Disadvantages 

Total counts        
Natural 
markings 

Number Negative High Foot Sighting – Basic equipment; 
conceptually simple 

Animals must be 
habituated; lengthy 
observer training 

Direct count Number Minimal Variable Foot/ 
vehicle/ 
drone 

Sighting/ 
camera 

– Basic equipment; 
conceptually simple; 
quick to implement 

Requires site 
familiarity; requires 
tight coordination 

Vantage point 
count 

Number Negative Variable Foot/ 
vehicle/ 
drone 

Sighting/ 
camera 

– Basic equipment; 
conceptually simple; 
quick to implement 

Requires site 
familiarity; relies on 
natural foraging 
behaviour; requires 
unobstructed view of 
entire site 

Sweep count Number Minimal High Foot Sighting – Basic equipment; 
conceptually simple; 
quick to implement 

Requires site 
familiarity; challenging 
to coordinate 

Transects         

Spotlight 
count 

Index Negative Moderate Foot/ 
vehicle 

Sighting Unbounded 
line 

Basic equipment; 
conceptually simple 

Detections influenced 
by many 
environmental factors 

Strip transect Estimate Negative Variable Foot/ 
vehicle/ 
drone 

Sighting/ 
camera 

Fixed/variabl
e width 

Basic equipment; 
conceptually simple; 
suits datasets too 
small for distance 
sampling 

Assumptions may be 
violated; detections 
influenced by habitat 
complexity 

Distance 
sampling 

Estimate Negative Moderate Foot/ 
vehicle/ 
drone 

Sighting Unbounded 
line 

Uses all sighting data; 
allows for variation in 
detectability  

Requires large 
datasets; requires 
specialist equipment 
requires complex 
analysis; assumptions 
may be violated 

5. Estimate the grazing impact of any other grazing herbivores, including 
pest species that may impact pasture regeneration and growth 

The four significant pest species to manage under the KGS are goats, pigs, rabbits and deer. 
Unmanaged goats are the most significant feral animal species in regions of Australia. Control of 
goats is crucial before improved grazing management to increase groundcover can be implemented. 
Feral pigs are a major pest animal with a rapidly increasing range. Rabbits are a widespread pest 
occurring on most land types and populations are expected to increase as the population develops 
resistance to the calicivirus. Feral deer are becoming an increasing problem and have the potential to 
cause significant impact to grazing land. More information can be obtained from the National Deer 
Management Coordinator who is supporting community-led deer control in all states and territories 
across Australia. In all locations, efforts are under way to reduce feral deer impacts. 

6. Estimate conversion of livestock stocking rate to kangaroo equivalents 

The reduction in livestock should allow some replacement with kangaroo. The stocking rate for 
kangaroos can be determined by converting the target DSE of livestock to kangaroos using a kangaroo 
DSE of 1 (Pahl 2019). The stocking rate will become the target population and should be revised 
according to the environmental conditions, which influence the carrying capacity and target GI. Initial 
provisions should be calculated for both drought and non-drought conditions. 
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7. Estimate economic feasibility and potential return 

Pastoralists can use the accompanying spreadsheet to assist in determining the economic 
feasibility and return of the KGS. Variables are listed in detail in the spreadsheet and include: 

Costs 

• Lost income from livestock (see worksheet ‘Losses from livestock’) (Figure 4) 

• Kangaroo harvest establishment and running costs (see worksheet ‘Cost v return for 
kangaroos’) (Figure 5 and 6). 

Returns 

• Kangaroo income (see below costs and returns from kangaroos – three options) 

• Carbon credits soil carbon storage (see worksheet ‘Potential carbon sequestration’ and ‘Seq+ 
abmt (CO2e-yr and $-yr)’) (Figure 7 and 8) 

• CH4 abatement (voluntary market only; see worksheets ‘Potential emission abatement’ and 
‘Seq+ abmt (CO2e-yr and $-yr)’) (Figure 9 and 8) 

• Co-benefit programs (not calculated). 

Savings 

• Livestock running costs (calculated in profit margin) 

• Impact of drought on livestock production (calculated in profit margin). 

 
Figure 4. Screen capture of the spreadsheet showing lost income from cattle and sheep using 
a hypothetical example. 
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Figure 5. Screen capture of the spreadsheet showing the option of pastoralist turned harvester 
using a hypothetical example.  

 
Figure 6. Screen capture of the spreadsheet showing the option of pastoralist charging 
harvesters a fee using a hypothetical example. 

 
Figure 7. Screen capture of the spreadsheet showing potential sequestration in soil using a 
hypothetical example.  
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Figure 8. Screen capture of the spreadsheet showing potential net sequestration and 
abatement using a hypothetical example.  

 
Figure 9. Screen capture of the spreadsheet showing potential emission abatement from cattle 
and sheep using a hypothetical example.  

While carbon credits can be achieved for CH4 abatement and soil sequestration under the voluntary 
market, the voluntary market carbon credits are currently considerably less than the Australian Carbon 
Credit Unit (ACCU). Without taking cost of production into account, the return from harvesting 
kangaroos can be determined by the price paid per kangaroo and the number harvested. The worksheet 
‘Returns from kangaroos’ (Figure 10) (which does not include costs) determines the return on 
individual kangaroos and total harvest using the variables: 

• return per average 25 kg kangaroo 

• the number of kangaroos harvested (from the ‘Kangaroo population and harvest’ worksheet). 

 
Figure 10. Screen capture of the spreadsheet showing returns from kangaroos using a 
hypothetical example.  
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When kangaroos are sold by the harvester, they are partially dressed with their head and viscera 
removed. They are sold per kilogram to a chiller. The return per kangaroo varies like cattle and sheep 
prices. The worksheet ‘Kangaroo harvest details’ lists variables that may be manipulated to more 
accurately represent the size of a particular species of kangaroo or the dollar per kilogram achieved at 
local chillers: 

• size 

• dollar paid per kilogram. 

There are also costs associated with running carbon projects such as soil sampling and administration 
costs. These should also be taken into account when estimating the economic feasibility and potential 
return. Government websites should be explored for any incentive programs. 

8. Choose from three management options 

Kangaroos are required to be shot by licenced harvesters. Under most current practice, an independent 
harvester, with permission from the landholder, will access the property and harvest kangaroos. There 
is no return for the landholder. Under our proposed KGS, the landowners could diversify enterprise 
operations and they, or employees, could become harvesters (option 1), or they could fix a price for 
access to the kangaroos, similar to share farming (option 2). A third option focuses on calculations for 
the incorporation of kangaroos into cattle and sheep production. 

Option 1 – Pastoralist/manager runs the harvest  

The first option for harvesting explores the pastoralist running the harvest. The worksheet ‘Cost v 
returns for kangaroos’ and ‘Option 1a) Pastoralist operator’ lists costs involved in this option. Such 
costs include: 

• initial investments for vehicle/tray/spotlight/tools/winch, firearm, firearm safe, and courses – 
use firearms to harvest wild game (firearms course), statement of attainment in game 
harvesting (can be fully subsidised if criteria are met), firearms licence (five years), firearms 
safety course (pre-licence qualification course). 

• annual costs for maintenance of vehicle/tray/spotlight/tools/winch/firearms, administration, 
insurance public liability, licence – professional harvester, licence – food transport.  

There are also costs attributed to the harvest per kangaroo, including: 

• tag 

• ammunition 

• time (not included in calculations) 

• fuel (not included in calculations). 

As described above in ‘Potential returns from kangaroos’, the number of kangaroos harvested, under 
current policies will depend on the kangaroo population and regional quota set for harvesting (15 to 20 
per cent depending on region, with the option for pastoralists to receive more if the regional quota is 
not met). The case study shows that return on kangaroos, excluding initial investment, is small (at 15 
per cent it returns $16,839 and at 20 per cent returns $24,905). 

For the purposes of modelling, we have assumed cattle and sheep have been completely removed, 
which enables the kangaroo population to increase. However there needs to be a balance between 
increasing the population to enable increased harvest, but not increasing the population too much so 
that grazing management activities are detrimental. 
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Where livestock numbers are reduced kangaroo populations can increase until they reach the target 
grazing pressure, so to ensure that carbon is sequestered in soil. Pastoralists, with the assistance of 
NRM Officers or soil sequestration scientists need to know how to manage their grazing pressure in 
order to store carbon in the soil. The target population can be determined by setting the grazing 
pressure target at a per cent of the current grazing pressure. The target population can be manipulated 
depending on current and forecasted environmental conditions. This is important as too many 
kangaroos will amount to overgrazing and degrade soils. For greater land areas, where 15 per cent of 
the kangaroo population reaches into the thousands, the harvesting ability of the labour force needs to 
be taken into account. For example, one harvester can harvest 5,000 kangaroos, on average, in a year. 

In the case study, the grazing pressure (by DSE) target is 65 per cent of current levels (see worksheet 
‘% of current DSE’ or a GI reduced to 3 see worksheet ‘Grazing Index’), which would allow a 
kangaroo population of 10,666, with no cattle and sheep. At 15 per cent of the population, 1,600 could 
be harvested. With an increase in kangaroos, harvesting 15 per cent of the population returns $35,043. 
If a pastoralist was able to receive permits to harvest 20 per cent of their population, the returns would 
be increased to $45,611. Note: implications arise when environmental factors and harvesting affect the 
population. However, management activities can be implemented to reduce the affects, in a similar 
manner to those that are implemented for domestic livestock (e.g., feed and water provision). 

Option 2 – Pastoralist collects an access fee from the harvester 

A second option ‘Harvester pays pastoralist for access to kangaroos’ involves harvesters paying the 
pastoralist for access to kangaroos (Figure 6). This option addresses a number of issues that arise 
when the pastoralist is the harvest operator, such as investment costs, harvesting competencies and 
lifestyle changes associated with movement away from traditional practices. Under this option, there 
are no investment costs to the pastoralist; however, the returns are likely to be reduced also, with the 
pastoralist only receiving access payments, rather than complete returns from the product. The 
variables for this option include: 

• payment from harvester to pastoralist per kangaroo 

• number of kangaroos harvested. 

The kangaroo population would be carried to the same capacity as that mentioned in option 1, with the 
same harvesting opportunities, so to balance harvest number, population and grazing pressure. 

Under both options the pastoralist is set to receive income losses from livestock. The ‘Losses from 
livestock’ worksheet provides pastoralists with the option to enter the number of livestock reduced 
and income lost. This is lost income from livestock that would have otherwise been sold and lost income 
is total profit lost. When entering this data, a pastoralist should take into account all production costs 
and income earnt from livestock. In the worksheet, we have used the PL&SB case study profits from 
number of livestock sold. It is important to note there is often more livestock on farm that are sold, this 
means that emissions per individual cattle do not easily transform to emissions per kilogram of beef. 

Option 3 – Concurrent enterprises 

A third option describes a scenario whereby a pastoralist may graze livestock and kangaroo and run the 
enterprises concurrently (Figure 11). Carbon sequestration comes from reducing the cattle and sheep 
population to reduce grazing pressure. The kangaroo population is harvested at 15 per cent of the 
hypothetical population. Issues with this option include there may be greater costs associated with 
livestock production, as less livestock are run (i.e., the cost of production per livestock increases as the 
number of livestock decrease). Nevertheless, the worksheet ‘Cattle sheep and kangaroo grazing’ enables 
a pastoralist to manipulate the proportions of grazing herbivores on their land so to determine how 
many cattle and sheep they can remove and how this affects their grazing capacity and income. There 
is the option for the pastoralist to enter lost income so to determine prospective management options. 
This worksheet enables the pastoralist to manipulate values and explore different stocking values. 
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Figure 11. Screen capture of the spreadsheet showing the option of running livestock and 
harvesting kangaroos using a hypothetical example. 

9. Estimate the potential for the prospective Kangaroo Grazing System 
to store soil carbon 

Advice should be sought from local NRM officers. Estimates can be achieved through (but are not 
limited to) the following websites: 

• Soils Revealed (Soils Revealed 2016) provides recent and future soil organic stock estimates 
under the grassland management practice ‘sustainable pastures and adaptive grazing’. Property 
outlines can be drawn onto the map to estimate potential carbon storage.  

• These estimates can then be used in the LOOC-C program to help estimate your target 0-30 cm 
soil carbon content. 

The worksheet ‘Potential carbon sequestration’ in the spreadsheet uses the following variables, which 
allows managers to enter their land size and potential soil carbon storage to determine the total 
potential land size and soil carbon potential: 

• land size 

• soil carbon potential. 

https://looc-c.farm/farmDetails
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10. Estimate the potential for methane abatement credits from reducing 
livestock 

Under a KGS, potential CH4 abatement per year can be determined by calculating the number of 
livestock and the amount of CH4 they produce per year. The worksheet ‘Potential emission abatement’ 
in the spreadsheet uses the following variables, which allows managers to enter their number of 
livestock, the number of livestock removed and CH4 production to determine total abatement from 
removing livestock:  

• number of cattle 

• CH4 production per individual (cattle) per year 

• cattle removed or increases foregone under prior plans 

• number of sheep 

• CH4 production per individual (sheep) per year 

• sheep removed. 

The pastoralist should enter CH4 production values that best represents their herd or flock, as CH4 
production from cattle and sheep vary greatly depending on breed, sex, size, herbage type and amount 
consumed, and reproductive status. In the spreadsheet we use an average for sheep and an average for 
cattle (calculated from Department of Industry, Science, Energy and Resources and Australian Bureau 
of Statistics data). These calculations will give carbon dioxide equivalent (CO2e) savings for the 
percentage of population removed. Using this example, the abatement is 1,125 t CO2e/year for cattle 
and 669 t CO2e for sheep. It should be noted that will achieve an estimate, and for carbon credits to be 
achieved, the calculations will need to follow the formulas set out in the selected methodology.  

Credits from sequestration and abatement 

The net sequestration and abatement to determine potential credits is the sum of the sequestration in 
soil and abatement from reduced livestock enteric emissions multiplied by the value of an ACCU. The 
worksheet ‘Seq + abmt (CO2e-yr $-yr)’ in the spreadsheet uses the following variables to determine 
the potential amount of carbon credits that can be achieved:  

• CO2e/yr  

• dollar conversation ($/t CO2e). 

In the spreadsheet we use the average price per tonne of abatement as listed on the Clean Energy 
Regulator website during October 2021. However, under current methodologies, a pastoralist cannot 
generate ACCUs from cattle enteric emissions by removing cattle or sheep to manage grazing. 
ACCUs can only be achieved for cattle if they are unproductive and removed. There is, however, 
potential to gain carbon credits from the secondary/voluntary/international market. The pastoralist 
will need to decide whether to enter voluntary markets, and adjust the calculations accordingly. 

11. Determine which carbon crediting system is optimal 

There are two avenues a pastoralist could choose to achieve carbon credits under the KGS – the 
compliance carbon market and voluntary carbon market. Under the voluntary carbon market, carbon 
credits could be achieved for both enteric CH4 abatement and soil carbon storage through the Verified 
Carbon Standard (VCS) methodologies ‘Methodology for sustainable grassland management VM0026’ 
and ‘Methodology for sustainable grasslands through adjustment of fire and grazing VM0032’. 
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Under the compliance carbon market in Australia, the Emissions Reduction Fund, carbon credits 
could be achieved for carbon storage in soil through the Carbon Credits (Carbon Farming Initiative—
Estimation of Soil Organic Carbon Sequestration using Measurement and Models) Methodology. 

12. Estimate the timeframe for initiating and managing changes 

Pastoralists will need to assign time to ensure eligibility requirements are met for the carbon credit 
methodologies, including to prepare a land management strategy and to register their project. There 
will be operating, sampling, reporting, audit, notification, monitoring and record-keeping obligations 
in running a soil carbon project. Pastoralists will need to measure their soil carbon levels before and 
after their grazing management activities so they can calculate soil carbon changes. Under the ERF, 
pastoralists will need to report on their project at least once every five years. Pastoralists will receive 
carbon credits each time they report increases in soil carbon levels over a period of 25 years. See 
Figure 12 for a visual representation of a soil carbon project timeframe. 

If the pastoralist is to diversify into kangaroo harvesting there will be time required for enterprise 
establishment including administration, training and purchasing. For example, purchase equipment, 
attain licences and tags, attend training, map chiller location. There will less time required for 
establishment if the pastoralist decides to engage an external harvester. These activities can be 
achieved during the ‘Baseline sampling time point’ as shown in Figure 12. 

Land management activities (see Figure 12) will be to destock cattle and sheep according to the 
pastoralists land management strategy. This activity can be immediate or gradual depending on 
pastoralists soil carbon storage aspirations and ability to supplement income. 

Kangaroos are to be managed to appropriate grazing target to enable soil carbon to be sequestered under 
land management strategy. There will be time management lags for this component of the KGS, while 
the balance between population increase to meet grazing targets and harvest quotas are determined. 
The worksheet ‘Kangaroo population management’ will help pastoralists determine the timeframe for 
kangaroo populations to reach grazing targets and for harvest targets. The variables include: 

• population number 

• female-to-male ratio 

• reproductive females 

• joey mortality 

• adult mortality 

• migration (not included in calculations). 

A local kangaroo population can be impacted by harvest rate, joey mortality, number of reproductive 
females and adult mortality. The variables will dictate the number of kangaroos harvested and potential 
for growth in the following years. The worksheet provides two scenarios (see Figure 13). The first 
gives a high percentage for joey survival during high rainfall periods. The second gives a lower 
percentage for joey survival during low rainfall periods. Droughts would likely see a fall in populations 
and are not modelled in the worksheet; however, the variables can be manipulated to reflect drought 
conditions. Under the two scenarios modelled, populations reach grazing targets after three years. 

Pastoralists can enter their data to determine their prospective timeframes, which will depend on their 
land, livestock, local kangaroo and environmental statistics. 
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Figure 12. Timeline for a soil carbon sequestration project. Under a Kangaroo Grazing System, 
livestock reductions and kangaroo harvesting would occur over the land management activities 
timeframe to increase soil carbon sequestration and to reduce enteric CH4 emissions. 

 
Figure 13. Kangaroo population modelling for the harvesting of a stable kangaroo population 
and the harvesting of an increasing population (due to favourable climatic conditions) to 
achieve maximum grazing targets for soil carbon sequestration. 

13. Evaluate risks 

A risk evaluation should also be carried out. Such things to consider include drought, as drought may 
negatively affect the soil’s ability to store carbon due to decreased plant litter input and reduced litter 
decomposition (Deng et al. 2021), kangaroo movement, market volatility and harvest quota alignment 
with management goals. Interested parties should seek independent technical, legal, audit and/or 
financial advice regarding personal circumstances and requirements. 
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14. Select a carbon credit methodology 

Verified Carbon Standard methodology for sustainable grassland management  

The VCS ‘Methodology for sustainable grassland management VM0026’ is part of the voluntary 
carbon market and provides procedures to estimate the greenhouse gas (GHG) emissions reductions 
and removals from the adoption of sustainable grassland management practices, which includes 
limiting the timing and number of grazing animals on degraded pastures, and restoration of severely 
degraded land and ensuring appropriate management over the long-term. 

The methodology quantifies emissions reductions and removals from increases in soil organic carbon 
stocks and reduction of non-CO2 GHG emissions. Where biogeochemical models can be demonstrated 
to be applicable in the project region, they may be used in estimation of soil carbon pool changes. 
Where such models are not applicable, the methodology provides guidance for estimation of soil 
carbon pool changes using direct measurement methods. The methodology uses a project method to 
determine additionality and the crediting baseline. 

The project area must meet the following requirements/conditions: 

• The project area must be grassland at the start of the project and must be considered degraded 
under the Clean Development Mechanism (CDM) Tool for Identification of Degraded or 
Degrading Lands for Consideration in Implementing CDM Afforestation/Reforestation Project 
Activities. 

• The project area must not have been cleared of native ecosystems within the 10-year period 
prior to the project start date. 

• The project area is located in a region where precipitation is less than evapotranspiration for 
most of the year and leaching is unlikely to occur. 

Steps include:  

• Map your project area. 

• Determine baseline values. 

• Assess the profitability of an alternative land use scenario. 

• Determine additionality using the VCS tool ‘VT0001 Tool for the Demonstration and 
Assessment of Additionality in VCS Agriculture, Forestry and Other Land Use (AFOLU) 
Project Activities’. 

• Determine leakage: 

o through market leakage due to reduction in the production of livestock products 
within the project boundary – market leakage can be assessed through ‘VMD0033 
Estimation of emissions from market leakage’. 

o through displacement of grazing beyond the project boundary (i.e., where do your 
livestock go if not to slaughter?) – displacement of grazing can be determined 
through ‘Leakage from displacement of grazing activities VMD0040’. 

• Determine project emissions abatement and storage. 

• Undertake monitoring – project implementation, validation of biogeochemical model, 
sampling design and stratification, recording of data and parameters monitored. 

• Complete the application process. 
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Verified Carbon Standard methodology for sustainable grasslands through 
adjustment of fire and grazing 

The VCS ‘Methodology for sustainable grasslands through adjustment of fire and grazing VM0032’ is 
part of the voluntary carbon market and applies to project activities that adjust the number and type of 
domestic livestock grazing animals (e.g. cattle, sheep, horses, goats, camels, llamas, alpacas, guanacos, 
or buffalo) and/or grouping, timing and season of grazing (e.g., continuous unrestricted, planned 
rotational, bunched herd rotational or other means of restricting livestock access to forage in order to 
allow vegetation response) in ways that sequester soil carbon and/or reduce CH4 emissions. 

Lands are grazed and/or subject to fires in the baseline and/or project scenarios. Lands may be used 
for different purposes, such as livestock production, conservation, hunting or tourism. 

Projects may rely on modelled or measured approaches and must meet the following conditions: 

• It is expected such project activities will occur on grasslands that have historically experienced 
soil carbon loss. 

• The project must result in no net increase in the density of, or time spent by, animals in confined 
corrals where dung can pile up and begin to decompose anaerobically, resulting in CH4 and 
N2O emissions, such as an increase in the number of livestock aggregated (e.g., kept in corrals 
or pens) that would result in more than 50 per cent of the ground area covered by dung.  

Steps include: 

• Determine baseline values (see methodology).  

• Determine additionality using the VCS tool ‘VT0001 Tool for the Demonstration and 
Assessment of Additionality in VCS Agriculture, Forestry and Other Land Use (AFOLU) 
Project Activities’. In this tool, the project proponent must (1) identify alternative land use 
scenarios to the proposed project activity; (2) perform an investment analysis to confirm the 
proposed project activity is not the most economically or financially attractive of the identified 
land use scenarios; (3) identify key barriers; and (4) demonstrate how the proposed project 
activity deviates from common practice.  

• Determine leakage that would occur primarily by displacement of livestock to other grazing 
lands in which grazing would result in loss of soil carbon and/or increased CH4 emissions. 
Such displacement is limited by the applicability conditions for the methodology, but where 
displacement does occur, leakage emissions must be quantified according to the procedures 
within the methodology. 

• Determine project emissions abatement and storage. 

• Undertake monitoring, focusing on measuring the key parameters for calculating emissions 
and removals, demonstrating project management activities and measuring changes in soil 
carbon. The project activities key to changing CH4 emissions are altering the number and 
species composition of livestock grazing animals and/or the species composition of forage 
plants; altering the duration, timing and intensity of grazing; and/or changing fire frequency, 
intensity and any accompanying vegetation change (such as in woody biomass). Changes in 
soil carbon density under the project scenario should also be monitored, and stratified according 
to management practices or soil and climatic conditions. Monitoring soil, vegetation, grazing 
intensity and occurrence and intensity of fires will fully employ permanent sampling stations. 

• Application process. 
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Climate Solutions Fund soil carbon methodology 

The ‘Estimation of soil organic sequestration using measurement and models’ is a compliance market 
methodology that exists under the Australian ERF. There are no methods that account for CH4 reduction 
using the KGS.  

Steps include: 

• Plan your project, make sure the project is eligible, and ensure you hold legal right for the 
duration of the project. 

• Check general and land eligibility requirements. 

• Map your project area. 

• Undertake sampling – use soil core measurements collected from an area or use the hybrid 
approach, which combines soil carbon estimates and soil core measurements. Sampling costs 
include to engage a soil technician to take soil samples, and laboratory analysis fees. If you 
are following a measurement-only approach, you need to sample the carbon estimation area at 
least once every five years. If you are following a hybrid approach, you need to sample each 
carbon estimation area at least once every 10 years, and factor in the cost of using a model. 

• Determine baseline values. 

• Complete the application process. 

15. Contact a carbon aggregator 

The Carbon Market Directory can be accessed to search for a project developer or carbon aggregator 
if you would like to engage one. Information on their expertise and experience with the voluntary 
market should be sought if required.  

16. Conduct management activities 

Confirm calculations from the preliminary evaluation 

Confirm theoretical calculations for the new GI that enables you to achieve your target soil carbon 
sequestration, CH4 abatement and stocking rate, which is to be converted to kangaroo equivalents. The 
methods should comply with the requirements of the carbon methodology that best suits your project.  

Destocking livestock and managing kangaroos 

Alter the stocking rate and duration or intensity of grazing to promote soil vegetation cover and/or 
improve soil health. Steps include: 

• Generate a harvest plan – when and how many kangaroos to harvest. Apply for a harvest 
licence if required 

• Generate a monitoring plan for pasture condition, soil carbon and the kangaroo population 

• Destock 

• Manage kangaroos 

o Option 1 – pastoralist/harvester operator 

o Option 2 – harvester access 

o Option 3 – concurrent enterprise 

https://carbonmarketinstitute.org/organisations/
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Controlling pest species 

All grazing animals, including domestic, feral and native animals, need to be managed so native plant 
species are not overgrazed.  

17. Assess opportunity for other programs to support co-benefits  

Market demand is an increasingly strong driver of products that produce co-benefits. The report 
accompanying these guidelines describes other programs that can help producers gain other co-benefits. 
Programs that can be administered to achieve credits and certification are listed in the section ‘Co-
benefit markets’; certification to improve marketing opportunities is discussed in the value-adding 
sections of the report; and programs that help producers gain natural capital without specific marketing 
certification or credits are described in the ‘Programs that can assist gaining natural capital’ section.   
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Appendix B – Submission to the Climate 
Solutions Fund method development priorities 

Submitted on 2 September 2021 at 4.58pm (note: figures and references not included). 

1. What is the name of the proposed emissions reduction activity? 

Kangaroo landscape conservation (KLC) – an additional credit earning option for beef, sheep and goat 
producers, and conservation and Indigenous reserve managers. 

2. Briefly describe the proposed emissions reduction activity. 

The proposal is for active management of kangaroos through sustainable use to reduce grazing 
pressure and so increase carbon in soil and vegetation. Kangaroos would be integrated alongside other 
herbivores and livestock to find an optimal stocking rate for the environment and seasonal conditions. 
A co-benefit would be reduction of enteric methane emissions from livestock. The activity would be 
undertaken either within a new methodology or a module in a larger landscape methodology. It could 
be measured through numbers of kangaroos and livestock removed to reduce grazing pressure and via 
soil and vegetation sequestration methodologies. 

Australia has at least some 35 million kangaroos on rangeland properties and many more on 
conservation and Indigenous reserves. They coexist with some 35 million sheep, three million goats 
and seven million cattle (Figure 1 and 2). Together they form a significant biomass that inhibits 
vegetation and soil sequestration. Managing them in an integrated manner is needed and would bring 
commercial and sustainability benefits to both pastoralists and conservation reserves. 

At present kangaroos are comprehensively undervalued compared to domestic livestock (Figure 3). 
This methodology could create an incentive for less kangaroos to be taken as pests, thereby reducing 
waste and generating employment, diverse enterprises and a stronger rural economy. The recovery of 
a high-quality protein produced with low carbon emissions is much-needed in global terms. 

Additional income could come from sustainable harvest of kangaroos to supplement sales of livestock. 
It would be a form of subsidy for sustainable production. Kangaroos emit almost no methane. 
Therefore, putting them into the value chain as low-emissions meat producers in lieu of increasing 
other meats could create carbon credits additional to those from soil and vegetation conservation. 

Commercial use of abundant kangaroos is permitted by all mainland states and wallabies are harvested 
in Tasmania. Management is as highly regulated, as the more traditional red meat industries. Harvesting 
is conducted by professional marksmen and the commercial industry is deemed by attitudinal surveys 
to be the most appropriate method for managing unwanted kangaroo populations (Sinclair et al. 2019). 
This conclusion accords with the views of professional associations and natural resource management 
agencies. The RSPCA acknowledges that non-commercial culling is more likely to lead to poor 
animal welfare and that commercial harvesting is the most acceptable control mechanism (RSPCA 
1985; RSPCA 2020). 

This proposal is likely to be adopted by land managers for pastoral properties, parks and reserves and 
Indigenous landholders and private conservation agencies with large land holdings such as Australian 
Wildlife Conservancy, Bush Heritage and NSW Biodiversity Conservation Trust. 

3. Is the emissions reduction activity currently business-as-usual? 

No, kangaroos are not quantified as part of the reduction grazing pressure under either vegetation 
regeneration or soil methodologies. The primary enterprises are production of beef, sheep and some 
goats. Landholders do not gain any income from kangaroos removed from their properties. Neither 
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are there incentives to produce low-emissions kangaroo meat even though kangaroo harvesting (for 
use) programs exist. Although the kangaroo commercial harvest management zone (Figure 4) is 
extensive and managed under state management plans they proceed independently of pastoral 
operations. Figure 5 shows results of population counts in place for NSW, Queensland, WA and SA 
over 30 years and newly initiated in Victoria in 2021. 

The kangaroo harvest is currently much less than the authorised quota (Figure 6). When populations 
boom and competition with agriculture grows in drought, landholders seek permits to quickly reduce 
pressure on their resources and ‘deal with pests’; but it is often too late. This non-commercial culling 
is rising, which is also a significant waste when several million kilograms of meat and skins are left to 
rot in paddocks at a time when a growing global population needs sources of protein and meat 
alternatives are being promoted as an environmental alternative (Wilson & Edwards 2019). 

Under business-as-usual, kangaroo harvesting is not an attractive enterprise for landholders. Their 
value is too low compared to domestic livestock. Payments for ACCUs generated from improved soil 
and vegetation sequestration would help improve the attractiveness of kangaroo harvesting as an 
enterprise for pastoralists. ACCUs could encourage landholders to carry more kangaroos and less 
methane producing livestock thereby actually helping conserve the species. The opportunities above 
describe the management of kangaroos. They also apply to overabundant wallabies in Tasmania and 
on some islands (Wilson and Edwards 2021). 

4. How has the emissions reduction activity been demonstrated to reduce emissions? 

The relationship between soil carbon and grazing management is complex. Nevertheless, grazing is 
one of the most important factors that could change the soil carbon density in grassland systems, 
especially in the rangelands. Understanding the impact of grazing intensity and livestock types under 
different management systems is a key to providing the most effective soil carbon management 
strategies. High grazing pressure can significantly lower soil carbon and research suggests that it is 
possible to build soil carbon by managing grazing (Sanderman et al. 2010), with grazing at appropriate 
stocking levels maintaining or enhancing soil carbon stocks due to positive effects on vegetative 
growth and turnover of both underground shoots and below-ground roots. 

The following grazing management methods are recognised to increase carbon in the soil: 

• alter pasture species composition 

• improve pasture cover 

• increase above-ground biomass production 

• enhance root growth and turnover 

• increase inputs of plant biomass into the soil. 

Methods aim to enhance carbon in soil by grazing pastures at appropriate stocking rates for growth of 
above-ground shoots and below-ground roots, and include: 

• controlled grazing 

• rotational grazing 

• cell grazing 

• removing stock 

• exclusion fencing 

• controlling watering points for native and feral animals. 



 

130 

A number of studies have examined different grazing treatments on soil carbon with some finding that 
grazing management increased, decreased or maintained soil carbon with the contrasting results coming 
from different variables. A number of variables are thought to contribute to these inconsistencies in 
soil carbon storage and include: 

• time treatment applied 

• sampling variability 

• ground cover and litter 

• biomass 

• tree cover 

• vegetation community – species and heterogeneity 

• soil type/texture 

• climate – precipitation/temperature/drought 

• C3/C4 balance 

• land use period, degradation 

• nature, frequency and intensity of disturbances 

• length of growing season. 

Each of these factors will interact over time, making it difficult to separate the respective conditions 
of variable and grazing management to the change in carbon in soil. Therefore, a management activity 
that builds soil carbon on one property or region will not necessarily build soil carbon on another. 
However, overall, it is likely that if appropriately managed, grazing would have a positive impact on 
storing carbon in the soil.  

Research has also shown that kangaroos are non-ruminant forestomach fermenters that produce 
negligible amounts of methane (Kempton et al. 1976, Vendl et al. 2015). Over a decade ago, Wilson 
and Edwards (2008) calculated the reduction in Australia’s greenhouse gas liability that could be 
achieved by making greater use of kangaroos as meat producers on the rangelands. Cattle can produce 
up to 145 times per head, while goats and sheep produce 13 to 18 times the amount of methane that 
kangaroos produce (Wilson and Edwards 2021; Figure 7). These estimates are based on Australia’s 
National Greenhouse Gas Inventory calculations (NGGI 2021) and Australian Bureau of Statistics 
population data (ABS 2020) for cattle and sheep and the National Greenhouse Gas Inventory (2005) 
for goats. From the data available, after converting per head methane production to methane produced 
per kilograms of meat, published figures suggest 7.11 kg CO2 equivalents per year come from 1 kg 
beef whereas 0.83 kg CO2 equivalents come from 1 kg of kangaroo meat, while 9.50 kg CO2 equivalents 
per year come from 1 kg useable goat meat (Wilson and Edwards 2021; Figure 7). While comparisons 
between rangeland animals are difficult to make because most studies on cattle have been done on 
intensive animal production and feedlots and the numbers need further refinement with closer 
consideration of the number of months or years to slaughter and cull, they are suggestive that 
substantial greenhouse house gas savings can come from substituting livestock red meat enterprises to 
kangaroo harvest. Research designed to specifically examine these differences, rather than from 
inferring data, are warranted to enable more robust comparisons. 

Leakage is a potential issue. There is high demand for beef and lamb. If herds and flocks are reduced 
in some regions, they may be increased in other regions to meet market demand. Market caps on 
livestock numbers may be a necessary measure to control leakage. However, as the demand for food 
in the world grows, it is possible that the free-range, low-maintenance production system of kangaroos, 
which are found nowhere else in the world, becomes more desirable. If kangaroo products could fetch a 
higher price that is equivalent to that of beef, sheep and goats, leakage would not be a great problem. 
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5. What is the likely uptake of the emissions reduction activity and the likely abatement volume? 

Many graziers are already beneficiaries of the ERF. They have contracts with Clean Energy Regulator 
for carbon credits under the Carbon Farming Initiative – Avoided Clearing of Native Regrowth 
Methodology and Soil carbon. They are paid for avoiding clearing native forest for which clearing 
permits have been issued and that has historically been subject to clearing. Initial consultations with 
the carbon aggregators of these graziers have indicated that producers with properties with large 
numbers of kangaroos are interested in the concept. If financially viable, it is likely that there would 
be great levels of uptake where there are large numbers of kangaroos. With AgriFutures’ support, we 
have been investigating how producers can manage their kangaroos to obtain carbon credits through 
an alternative grazing management strategy that incorporates kangaroos into traditional practices. 

We have recently modelled potential grazing pressure in the rangelands by comparing numbers of 
kangaroos to sheep and cattle. In large regions, including western NSW, south-western Queensland 
and north-western SA, kangaroos are potentially responsible for upwards of 50 per cent of the grazing 
pressure. 

Marketing the low-emissions benefits of consuming kangaroo meat is one of a number of mechanisms 
that would increase demand and therefore price and uptake. Abatement would come from a reduction 
in methane emissions and this would be dependent on the number of livestock removed. Sequestration 
would be increased in vegetation and soil. The volume would likely be large as the rangelands cover 
75 % of Australia. Figure 8 shows the potential sequestration in all of Australia with projected 
changes with grassland sustainable management and adaptive management. These activities can only 
be achieved if the grazing pressure from kangaroos is managed. 

6. Is the activity using technology or practice that is proven and commercially viable?  

Current protein demand for the 7.3 billion inhabitants of the world is approximately 202 million 
tonnes globally. At current consumption and average consumption for the world is expected to be 267 
million tonnes per annum (Henchion et al. 2017). Global meat consumption is expected to increase by 
76% by 2050. Australia produces substantially more food than it consumes, as food projections grow 
so too will food produced in Australia. However, when drought makes water and food scarce, 
landholders face production difficulties. They are also faced with additional management costs (NSW 
Farmers 2018; The Land 2018) to remove kangaroos. They destock and then spend more time and 
therefore money on kangaroo management (Atkinson et al. 2019, Sinclair et al. 2019), a situation that 
detracts from their livelihoods and can incur untenable costs (Hacker et al. 2019). When grazing 
resources have been exhausted, especially during droughts, millions of kangaroos suffer and starve to 
death (Caughley et al. 1985, Robertson 1986, Bayliss 1987, The Land 2018). Harvesting, before they 
exhaust pastures, would reduce negative consequences for carbon sequestration. These optimal 
management goals for the carbon environment need to be implemented. There is an established 
kangaroo industry in place with export and domestic regulations, standards, and code of practices in 
place to ensure that the kangaroo product is safe for consumption and conducted in a humane manner. 
Harvesting by professional marksmen and the commercial industry is deemed by attitudinal surveys to 
be the most appropriate method for managing unwanted kangaroo populations (Sinclair et al. 2019). 

This conclusion accords with the views of professional associations and natural resource management 
agencies. The RSPCA acknowledges that non-commercial culling is more likely to lead to poor 
animal welfare and that commercial harvesting is the most acceptable control mechanism (RSPCA 
1985, RSPCA 2020). Technology or practices used to determine emission savings from livestock 
meat to kangaroo could emulate the equations used to determine current savings from the beef herd 
methodology; however there needs to be equivalent equations for sheep and goats. Carbon 
sequestration in soil and vegetation could be determined through current methodologies, however they 
may need to be reviewed to include kangaroo management. 
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7. Could the emissions reduction activity cause adverse environmental, economic or social impacts? 

Kangaroos are the national icon and a protected native species; they are also at the same time pests, 
and a commercial resource. No other species of wildlife has such conflicting status. State governments 
have primary responsibility for kangaroos and are therefore required to find a balance between these 
competing objectives. Some people regard any consumptive use of kangaroos as unethical and 
distasteful. Animal rights activists in particular are opponents of the commercial kangaroo industry 
and also oppose all meat industries regardless of the species being used. Although a minority, they are 
very vocal, which makes many politicians, organisations, and potential funding sources wary of 
engaging and investing in kangaroo management. 

The controversy contributes to the weak demand for kangaroo products and consequent low prices. As 
a result, kangaroos are not managed by the commercial industry as expected (Hacker et al. 2019, 
Sinclair et al. 2019), despite being the most appropriate method for management (Sinclair et al. 2019). 
Wide recognition of kangaroos as the producers of low-emissions meat could improve demand and 
raise their competitive value with other herbivores with who they share the rangelands. Harvesting is 
conducted by professional marksmen and the commercial industry is deemed by attitudinal surveys to 
be the most appropriate method for managing unwanted kangaroo populations (Sinclair et al. 2019). 

This conclusion accords with the views of professional associations and natural resource management 
agencies. 

The RSPCA acknowledges that non-commercial culling is more likely to lead to poor animal welfare 
and that commercial harvesting is the most acceptable control mechanism (RSPCA 1985, RSPCA 
2020). Nevertheless, we understand the sensitivities of kangaroo harvesting and the difficulty it poses 
for policy initiatives and organisations that have a public profile. The driver behind our project is to 
move kangaroos from being pests on pastoral properties and so ensure better animal welfare. The 
initiative fits within broader strategic aims and objectives that an informal group of scientists are 
striving for (see second attachment). It aims to manage the grazing stock to find what is optimal for 
the environment and to do so in a manner that is socially and politically attractive. Focusing on 
improving carbon sequestration and vegetation on soils opens up many opportunities including for 
Indigenous involvement. It could be extended to cover improved management of buffalo and camels 
on indigenous land. 

8. Are you aware of any other programs that could support the emissions reduction activity? 

Not at present. The beef herd methodology comes close, but it does not allow use of alternative 
species. There are also no equivalent methodologies for sheep and goats. Additional benefits from 
grazing management could come from the soil carbon and human-induced regeneration methods. The 
methodology could also fit as a module of the wider landscape methodology, which is also being 
proposed as a priority. 

9. How does the proposed emissions reduction activity align with broader government priorities 
and/or provide co-benefits? 

The co-benefits of reducing livestock and substituting with a sustainable resource are vast and doing 
so can have widespread positive impacts on the environment and biodiversity, pest management, 
individual health and animal welfare. Reformed kangaroo management to increase sustainable use and 
reduce waste fits under the priorities of the Future Drought Fund:  

a. Economic resilience – lifting the productivity and profitability of the agriculture sector. 

b. Environmental resilience – enhancing the health and sustainability of Australia’s farming. 

c. Social resilience – helping farms and communities be better prepared to respond to the 
impacts of drought and reduce their stress. 
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Reformed kangaroo management also contributes positively to biodiversity and land and water 
stewardship programs. Kangaroo management by use by landholders can reduce issues when too 
many kangaroos damage biodiversity and ecosystem services. For example, research in the ACT has 
shown that high densities of kangaroos can adversely affect a range of taxa; for example, beetle 
abundance and diversity are negatively affected (Barton et al. 2011), reptile abundance and 
occurrence is also affected by the change in grass structure (Howland et al. 2014), while the 
abundance of birds with grassland nesting, feeding and concealment needs is also heavily affected 
(Howland et al. 2016). 

Reducing livestock stocking rates is a major component of Regenerative Agriculture, and Sustainable 
Farming Systems. Under current practise when paddocks are spelled, overabundant kangaroos move 
in and compromise the objectives of conservative grazing practice. We note that kangaroos evolved 
in, and are adapted to, the Australian environment with padded feet making their effects on the 
environment relatively benign (provided there are not too many of them in a small space). An 
outcome of the adoption of our proposal is more kangaroos being taken by commercial marksmen. 

Kangaroos have less physical impact on the environment compared to sheep, goats and cattle as a 
result of their physical attributes. Grigg (2002) reviewed the impact and concluded that kangaroos 
‘soft feet’ do less damage to land and vegetation compared to sheep and cattle at kilogram for 
kilogram. We note the impact of hard-hoofed livestock and that there have been major land and 
vegetation conservation programs to fence livestock out of creeks and rivers. Many golf courses will 
tolerate up to 100 kangaroos whereas we doubt they would tolerate any sheep and certainly no cattle 
because of the damage that would be done to playing surfaces. Increased use of kangaroos in the 
Australian diet would contribute to Organic Produce, Ethical Choices and Healthy Food programs. 
Australian Organic, the parent company of Australian Certified Organic (ACO) offers a Registration 
Program for Allowed Inputs (AI) and Approved Products (AP) that are used in organic farming or 
processing (ACO 2020). These are products such as fertilizers, natural pesticides, cleaners, animal 
health products and mineral based cosmetics products. 

Purchasing kangaroo products should be an ethical choice for socially concerned consumers. 
Kangaroos live free and wild on a natural diet of native vegetation. Kangaroo meat is not farmed; it is 
harvested free-range. The method of killing is humane; instant kill in their natural habitat. Using 
kangaroos minimises waste when populations are being culled for damage mitigation purposes. Pest 
culling of kangaroos by amateurs is virtually impossible for regulators to monitor. Under ‘shoot and 
let lie’ neither the number of kangaroos taken, nor the accuracy and skill of the shooter nor compliance 
with welfare codes, can be assessed. If more kangaroos were managed through commercial harvest, 
animal welfare practices would improve through the nationally monitored commercial harvesting 
program. Increasing kangaroo harvest instead of culling kangaroos, means that kangaroos would be 
used a sustainable resource, instead of disposed as waste.  

Kangaroo meat has a lower fat and cholesterol content than lean beef and lean lamb. It provides more 
protein than beef, lamb, pork and chicken and has a higher iron content than lamb, pork and chicken 
(Food and Fogerty 1982). These features allow kangaroo meat to provide the health benefits of white 
meat, while still maintaining its red meat status. Thus, kangaroo meat appeals to the health-conscious 
customers, which is a growing market. Furthermore, the product is wild harvested and therefore free-
range. The National Farmers’ Federation (NFF) has a vision to exceed $100 billion in farm gate output 
by 2030 and Meat and Livestock Australia projects the cattle herd will lift eight per cent in same 
period. These plans and aspirations will increase Australian methane emissions, plus require land use 
change, tree clearing and other developments. At the same time MLA has set a target for beef, lamb 
and goat production, including lot feeding and meat processing to be carbon neutral by 2030. 
Kangaroo production as outlined in this submission could be part of that aspiration. 

  



 

134 

10. Could the emissions reduction activity be promoted more efficiently through other measures?  

Expansion of the kangaroo industry could be an innovative rural development with relatively low 
costs; the resource is already there, and the industry is operating, albeit in a constrained form. An 
increase in value is needed as an incentive for pastoralists to integrate kangaroos into their production 
strategies. This concept, and in particular the use of the phrase ‘sheep replacement therapy’ by 
Gordon Grigg, has been repeated for over 40 years by wildlife managers and conservation biologists. 
(Wilson 1974, Grigg 1987, Grigg 1988, Archer 2002, Lunney 2018) There has been little progress due 
to a lack of economic incentives for change. Increasing value is a critical component of converting 
kangaroos from an unmanageable liability to an asset. An increase in value would enable pastoralists 
to benefit as they do for other livestock. Landholders would diversify their enterprises and so enhance 
both their resilience and that of their communities. Such changes are possible when one considers the 
increases in feral goat value in recent years from pest to valuable resource currently worth $112 per 
head for an average 35 kg adult goat (The Land 2019). 
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