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Foreword 

This review forms the first step in the project by Queensland Department of Agriculture and Fisheries 

for Meat and Livestock Australia entitled From Method to Market – Unlocking Ecosystem Service Market 

Opportunities for Livestock Producers.  The project seeks to overcome technical and economic barriers 

to producer participation in ecosystem services markets whilst producing livestock. This review 

examines available literature and online material relating to existing methods that enable livestock 

producers to be remunerated for providing ecosystem services with public good value whilst 

maintaining or increasing livestock production. It develops preliminary recommendations on 

enhancements to existing methods that could improve producer adoption. It focusses on extensive 

beef producers in Queensland but with a view to noting the relevance of findings for sheep producers, 

feedlot production and for livestock in other regions of northern Australia.  The review will inform 

further consideration of enhancement of existing methods and development of new methods for 

livestock producers to be remunerated for provided ecosystem services, including carbon credits, 

biodiversity credits and water quality credits, for community benefit whilst producing livestock.  
 

 

 

 
 

Map showing the regions of MLA’s consultation framework for red meat production in Australia 

with the area of focus circled (www.mla.com). Outputs for beef producers in Queensland also have 

relevance to beef production in the Northern Territory and Western Australia (shaded brown) and to 

sheep production in Queensland (green hatching).  (NABRC – Northern Australia Beef Research 

Council; WALRC – Western Australia Livestock Research Council; SALRC – Southern Australia 

Livestock Research Council).  National inventory data indicate that enteric methane emissions from 

the northern beef herd (area shaded brown) contribute approximately 4% of Australia’s total 

emissions.  

  

http://www.mla.com/
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Executive Summary  
 

Livestock production is the major management activity on around 50% of Australia’s land area. In 

Queensland, more than 80% of land is used primarily for grazing beef cattle or sheep, with livestock 

a major contribution to the economy and to the social structure and cultural identity of many regional 

communities. Livestock are also significant in interactions between people and the environment and 

affect resource condition and the sustainability of ecosystem services for current and future 

communities. Governments, industries and individual land holders are seeking to understand the 

positive and negative effects of land and vegetation management practices on landscape health and 

the services ecosystems provide, and to encourage practices that support productivity and 

profitability for both private and public good. Placing a monetary value on ecosystem services is seen 

as a key strategy in incentivising and rewarding actions that improve sustainability, with climate 

change mitigation, biodiversity and water quality recognised globally and in Australia as an urgent 

focus for agricultural lands. Socio-economic and cultural benefits of ‘nature based solutions’ to these 

major challenges are also recognised in global initiatives such as the climate change Paris Agreement 

and the United Nations Sustainable Development Goals. However, in practice, the complexity of effects 

of natural factors and management changes on ecosystem function in combination with the diversity 

of agricultural systems makes establishment of practical, credible and financially viable programs 

and markets difficult. 

This review examines the current state of knowledge of issues related to markets in ecosystem service 

trades and pricing mechanisms, with an emphasis on existing and potential new or modified methods 

applicable to livestock activities contributing to carbon offsets, biodiversity credits, indigenous values 

and water quality ecosystem services in northern Australia. The review is a component of the 

Queensland Department of Agriculture and Fisheries project, From Method To Market – Unlocking 

Ecosystem Service Opportunities For Livestock Producers that seeks to overcome technical and economic 

barriers to producer participation in ecosystem services markets whilst producing livestock. By 

engaging with livestock producers and reviewing existing and developing scientific methods the 

project aims to support livestock producers to be remunerated for providing ecosystem services 

(generation of carbon credits, biodiversity credits, water quality credits) in viable red meat 

production systems. Specific project objectives are to: 

1. review available literature on existing scientific methods for livestock producers to be 

remunerated for providing ecosystem services to the community whilst producing livestock; 

2. consider enhancements to existing methods to improve producer adoption; and  

3. develop new scientific methods for livestock producers to be remunerated for providing 

ecosystem services to the community whilst producing livestock. 

This review contributes primarily to Objective 1, and it also provides a basis to address Objective 2 

and Objective 3. It includes consideration of: 

• Extensive beef relevant ecosystem markets and methods, highlighting key considerations, 

barriers to adoption, limitations and opportunities;  
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• Industry scale issues for social license affecting market access, reputation, image, ‘right-to-

farm’; and  

• Recommendations on how to overcome barriers and enhance specific opportunities for 

northern Australian livestock producers in current and emerging industry and policy settings.  

Understanding existing methods and opportunities for financial returns through market mechanisms 

can help to promote adoption by livestock producers of practices that contribute to community and 

global goals for climate change mitigation and environmental sustainability, with significant benefits 

from many activities for productivity and profitability and for the capacity of the red-meat industry 

and individual producers to demonstrate their stewardship of resources. The review also identifies 

potential opportunities through future development of new and more useable methods, discusses 

how practical and cost-effective it is for producers to obtain income from implementing methods for 

credits or from premium pricing for products with carbon and ecosystem services certifications. 

Specific methods have different data and baseline requirements, and the information in this report 

can also inform how the case studies within the project can incorporate consideration of data 

collection, sampling or measurement protocols and manage implementation costs associated with 

participating in market mechanisms for carbon or ecosystem services.   

 

Key findings 

Overview of red meat production  

• Australia’s cattle herd was 26.4 million head at June 2018 and the sheep flock was 70.6 million 

head, representing about 2% and 6% of global cattle and sheep numbers, respectively1. 

Ruminant livestock grazing on native or naturalised pasture, predominantly for red meat 

production, is important to the Australian economy, environment and socio-cultural identity.  

• Grazing of cattle and sheep is the major land use on 355 million hectares, around 50% of 

Australia’s land mass. Queensland accounted for 46% of the national beef herd in 2018, with 

grazing being the primary land use over more than 80% of the area and having approximately 

50% of Australia’s 400 accredited feedlots.  

[Note: The review focusses on northern beef production but many of the findings could be   

adapted to other states and other ruminant species.]  

• Data show that beef cattle, sheep and goat enterprises are a significant contributor to 

Australia’s greenhouse gas emissions and represent a major land and resource use over the 

continent.Australia’s national greenhouse gas inventory reports that agriculture was 

responsible for 73 Mt CO2-e, representing 13% of the total national greenhouse gas emissions 

(2017 data). According to the inventory, enteric methane from ruminant livestock accounted 

for 71% of agricultural emissions (about 50 Mt CO2-e or 10% of the total for all sectors).  

• Emissions from the red meat sector, taking into account production on-farm and in feedlots 

 
1 ABS (2019), OECD-FAO (2019). 
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and processing, were estimated to be 55.72 Mt CO2-e for 20172, using data for animal numbers, 

feed intake, meat production and resource use. Accounting includes the major sources of 

emissions (animal enteric fermentation and manure; feed production; and fossil fuel use for 

farm, feedlot and processing activities) and the net change in carbon stored in vegetation and 

soils (i.e. the net of sequestration and loss) associated with land management for beef cattle, 

sheep and goats.   

• The red meat sector recognises that responding to climate change and sustainability 

challenges, while representing a substantial challenge, is not only important to meet consumer 

and market expectations but represents a potential path to increased efficiency and resilience 

of production in the longer term. Participating in well-designed market and pricing schemes 

that credit carbon and other ecosystem services (ES) or that provide certification linked to 

price premiums and market access represents an opportunity and potential income incentive 

for individual producers and for the industry. 

Introduction to valuing ecosystem services  

• Global agreements, notably the United Nations Global Agenda for Sustainable Development and 

the Paris Agreement on climate change, are setting long-term targets to address climate change 

and environmental outcomes whilst balancing food and nutrition security and social, 

economic and cultural goals. National governments are working on contributions to the 

global goals that also meet the interests of their own country and citizens.  

o Australia is a party to both the Sustainable Development Agenda and the Paris 

Agreement. Australia’s climate change commitment is to reduce greenhouse gas 

emissions by 26-28% on 2005 levels by 2030. A primary policy framework to meeting 

this target is the Emissions Reduction Fund (ERF), which was set up in 2014 and 

extended from 2020 under the Climate Solutions Fund. It established a crediting and 

pricing market mechanism to encourage low-cost additional greenhouse gas 

abatement activities. Land sector projects in vegetation and agriculture have been the 

major contributors. All Australian state and territory governments have committed to 

net zero greenhouse gas emissions by 2050 (a Paris Agreement objective) and the red 

meat industry, through Meat and Livestock Australia, has an aspirational target to be 

carbon neutral by 20303.  

o Under the Paris Agreement, 196 countries have pledged to reduce greenhouse gas 

emissions as set out in Nationally Determined Contributions (NDCs). Of the 196 

NDCs, 119 include targets for cutting emissions from agriculture, with 61 countries 

specifically mentioning goals for livestock emissions.  

• Climate change ambitions at national, regional and organisational levels elevate the potential 

 
2 DEE (2019a), Mayberry (2020), MLA (2020), Commonwealth of Australia (2020a). 
3 https://www.fsb-tcfd.org/; https://www.qld.gov.au/environment/climate/climate-change/transition; 

https://www.mla.com.au/research-and-development/Environment-sustainability/carbon-neutral-2030-rd/cn30/  

https://www.fsb-tcfd.org/
https://www.qld.gov.au/environment/climate/climate-change/transition
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for markets as part of the suite of mechansims to achieve emissions reduction and to offset 

hard-to-reduce emissions.  Export industries are exposed to the possibility of carbon border 

adjustments (taxes) such as that being discussed in Europe with the announcement in June 

2020 of the European Green Deal4.   The tax is likely to be proportional to the amount of carbon 

in the imports, and the relative difference in carbon price between Europe and the exporting 

country.  

• Governments around the world are responding to a suite of consumer and community 

concerns on product sustainability. For example, the British government is considering an 

environment bill introducing legally binding targets on air quality, waste reduction, 

biodiversity and cleaner water, including addressing land management impacts on wildlife 

and agriculture effects on water quality5. Industries and businesses are also responding by 

incorporating sustainability targets within their core business strategies. The Australian red 

meat industry, through Meat and Livestock Australia, has an aspirational target to be carbon 

neutral by 2030 and also has strategies for sustainability6.  

• As a result of climate and sustainability concerns, goods certified as having carbon and other 

ecosystem services benefits have potential to attract premium prices.  A 2018 Nielsen survey 

in the US showed that 90% of millennials (ages 21 – 34) and 61% of Baby Boomers (ages 50 – 

64) surveyed said they were willing to pay more for products that are environmentally-

friendly or sustainable. Red meat certified under labels such as organic, grass-fed or low 

carbon has seen some price advantage. However, analysts suggest that price premiums for 

sustainable products like low emissions beef will remain limited because, in reality, 

consumers are not necessarily prepared to pay more despite ranking it high as a concern.7  

• While carbon accounting has become more well-established, quantifying other ecosystem 

services for credits or certification is challenging and approaches vary. Two broad approaches 

are the Natural Capital Approach, which considers nature as a set of assets that benefit people, 

and Nature Based Solutions accounting, which looks at the extent to which nature can provide 

solutions to overcome problems and support sustainable development. The Queensland Land 

Restoration Fund is seeking to value ecosystems service co-benefits of carbon projects under 

the ERF8. A framework developed in Australia, Accounting for Nature, which provides 

principles for standardising estimates of ecosystem service value will be initially used. 

Environmental credentials such as carbon abatement and biodiversity, may also be certified 

through private verified standards and schemes, e.g. Verra, some of which pay farmers for 

participating and reporting under their offset market scheme.  

 
4 https://www.bcg.com/en-au/publications/2020/how-an-eu-carbon-border-tax-could-jolt-world-trade 
5 https://www.endsreport.com/environment-bill 
6 https://www.fsb-tcfd.org/; https://www.qld.gov.au/environment/climate/climate-change/transition; 

https://www.mla.com.au/research-and-development/Environment-sustainability/carbon-neutral-2030-rd/cn30/  
7 (https://www.foodbusinessnews.net/articles/13133-sustainable-product-market-could-hit-150-billion-in-us-by-2021);  
8 https://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund; https://verra.org/  

https://www.bcg.com/en-au/publications/2020/how-an-eu-carbon-border-tax-could-jolt-world-trade
https://www.endsreport.com/environment-bill
https://www.fsb-tcfd.org/
https://www.qld.gov.au/environment/climate/climate-change/transition
https://www.foodbusinessnews.net/articles/13133-sustainable-product-market-could-hit-150-billion-in-us-by-2021
https://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund
https://verra.org/
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Ecosystem services and carbon market mechanisms 

• Interest in supply of ecosystem services has grown since the concept gained prominence in 

the Millennium Ecosystem Assessment in 2005, particularly over the last five years, but trades 

have remained low with very limited increase in demand9.  

o Globally, approaches to assessing the capacity of landscapes to provide services are 

inconsistent, being largely determined by levels of expertise, data quality and data 

availability, although the ecosystem services matrix approach10 is the most commonly 

used. Assessment approaches will necessarily depend on user data access and skill 

level, but choosing and implementing a method appropriate for the goals of an 

ecosystem service assessment that is also able to provide results readily interpreted by 

stakeholders, policy-makers, decision-makers and land managers is, in reality, very 

difficult.  

o The ecosystem services receiving most financial support to date have been water 

quality, biodiversity, soil health and carbon. A study for Australia being undertaken 

by the ClimateWorks' Land Use Futures program11 is expected to provide an analysis 

of the multiple dimensions of sustainability, including consideration of issues and 

goals for greenhouse gas emissions abatement, and for water, soil, biodiversity 

benefits and for socio-economic and cultural crediting. 

• Growth in markets and methods for carbon has been stronger than for other ecosystem 

services. Carbon farming and sequestration in vegetation and soils are recognised by the 

UNFCCC as essential to efforts to stabilise the Earth’s temperature and markets. A strong 

carbon price is seen as also helping with repairing degraded lands, improving farm 

productivity and supporting food security and resilience of regional communities.  

o The World Bank reported that in 2019, there were 61 carbon markets existing globally 

or scheduled for imminent implementation, raising US$45 billion. Globally, 42% of the 

total credits issued over the past five years have been for forestry activities, and the 

fastest rate of growth in traded volume across voluntary global carbon markets in 

recent years has been in land sector credits. These carbon credits have been preferred 

because they were seen to have additional environmental or social co-benefits. 

Looking forward, International Monetary Fund (IMF) data show continued growth in 

interest in sustainable investing creating demand and driving upward price 

movement in ecosystem services markets12.  

o In Australia, the large areas managed for grazing are already enabling an alternative 

income stream for some red meat producers through ERF vegetation and agriculture 

methods and pricing mechanisms. In addition, voluntary carbon offset schemes offer 

 
9 Campagne et al. (2020)  
10 Burkhold et al. (2009) 
11 https://www.climateworksaustralia.org/our-work/land-use/  
12 World Bank Group (2020) 

https://www.climateworksaustralia.org/our-work/land-use/


 

Department of Agriculture and Fisheries                      Method to Market Review: 2020                                            14  

an alternative private market, with international schemes including the Gold Standard 

and Verra’s VCS.25 provide well-respected private carbon crediting mechanisms13. 

o The price of Australian Carbon Credit Units (ACCUs) remains low relative to 

international trading systems such as the EU and New Zealand schemes, but analyses 

suggest the demand-supply balance could change driving higher prices. Contributing 

factors may include: (1) demand for offsets to meet public and private 2030 or 2050 

net-zero emissions targets; (2) possible adjustments to the Safeguard Mechanism 

compliance market; (3) growth in certification schemes such as the Climate Active 

Carbon Neutral program; (4) initiatives for ecosystem services co-benefits, such as 

Queensland’s Land Restoration Fund (LRF) and the national Agriculture Stewardship 

Program; and (5) increased uptake of high quality credits in the international 

voluntary markets14. Information on some of these factors is summarized below. 

• Agricultural industries and individual farmers are committing to contribute to the global 

threat of climate change. In 2017, the Australian red meat industry, through MLA, announced 

the red meat industry CN30 initiative, with a target of net zero greenhouse gas emissions from 

Australia’s red meat sector by 2030. In 2019, the National Farmers Federation (NFF) release of 

its 2030 Roadmap included an aim towards being carbon neutral by 2030 (NFF 2019). The 

commitment is significant in providing an agriculture-wide policy driver and supporting 

climate change advocacy, but the target will very likely require offsets.  

• The Climate Active program, which certifies organisations, products and services as carbon 

neutral against the Climate Active Carbon Neutral Standard also provides a market for 

ACCUs where high-integrity credits are preferred. Certifications under this program have 

doubled since 2017 and are projected to grow further.  

• Premium prices for products potentially provide an additional incentive for livestock 

producers to engage in carbon and ecosystem services markets. International markets have 

indicated a premium of 5-7% is typically sufficient to enable matching of conventional profits 

for branded products such as ‘organic’. Similar premiums are being realised for some beef 

cattle certified as fully grass-fed under the PCAS system. Importantly, trust in product 

labelling is fundamental to customer willingness to pay in premium markets. In world 

markets, credibility for some labelled products has been questioned due to early carbon 

footprint claims being misleading and inaccurate ‘green-washing’ labels. More recently, rapid 

growth in type and number of claims e.g. biodiversity, welfare and health claims may lead to 

confusion and eroded confidence as credibility in benefits is diluted. Clear, accurate and 

meaningful labels and claims are critical to maintaining trust. 

• Queensland’s investment in the LRF aims to expand carbon farming in the state by supporting 

land-sector ERF projects in agriculture and forestry that also deliver environmental, social and 

 
13 www.goldstandard.org; https://verra.org/  
14 CER (2019); www.mla.com; NFF (2019); Commonwealth of Australia (2020b); Queensland Government (2020); 

https://www.agriculture.gov.au/ag-farm-food/natural-resources/landcare/sustaining-future-australian-farming  

http://www.goldstandard.org/
https://verra.org/
http://www.mla.com/
https://www.agriculture.gov.au/ag-farm-food/natural-resources/landcare/sustaining-future-australian-farming
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economic co-benefits to the carbon abatement activities. Priority areas for investment in land 

restoration for carbon offsets include improving the health of wetlands and coastal 

ecosystems and improving biodiversity. In a similar way, the national Farm Biodiversity 

Certification Scheme provides a link between enhanced biodiversity and increased carbon 

storage in vegetation and soils on agricultural land. 

Markets and methods for credits or certification 

• There are a number of established or emerging markets for credits or certified products 

providing opportunities for livestock producers to realise recognition and potentially income 

for verifiable improvements in ecosystem services. While carbon markets have dominated to 

date, incentives for biodiversity, water quality and other ecosystem services are emerging to 

provide additional or alternative sources of income from selling credits or accessing 

consumer markets and premium pricing for industry or individual advantage. Once issued 

with carbon credits, livestock producers and other participants in crediting schemes have a 

number of choices on how to translate those credits into value, including: (1) selling in 

primary markets such as the government auction system for carbon credits (ACCUs); selling 

in secondary markets which may be public (e.g. the Queensland government LRF) or private 

(e.g. Verra); (2) using credits to offset emissions to achieve carbon neutral status e.g. for 

Climate Active certification; (3) retaining credits against possible market access adjustments; 

or (4) for product/enterprise claims for personal or public good, e.g. developing a 

‘sustainability story’ for a branded product. A credit can be used only once, i.e. it cannot be 

sold in a government Clean Energy Regulator (CER) auction and also used to achieve carbon 

neutral status.     

• Australia’s ERF is a carbon crediting and pricing mechanism aimed at providing incentives 

for organisations and individuals to adopt new practices and technologies that reduce their 

emissions and/or increase sequestration. Participation is voluntary. To October 2020, the CER 

has held 11 auctions for the ERF, and has committed to purchase approximately 200 million 

tonnes of abatement through 463 contracts. The average price per tonne of abatement 

purchased at the latest auction was $15.74 and the CER estimates the total value of all 

contracts awarded has reached $2.4 billion. Vegetation activities have dominated in ERF 

contracts, but there are signs of increasing project diversity with registration of projects using 

methods other than vegetation rising to 45% in the first quarter of 2020 compared to 27% 

across all 2018 registrations. Vegetation methods have provided most projects and ACCU 

issuance in Queensland, with Human Induced Regeneration and Native Forest from 

Managed Regrowth projects in south-west Queensland dominating15.   

o While the government auction scheme provides the primary market for ACCUs, 

voluntary demand is increasing with 206,000 ACCUs surrendered in Quarter 2 2020, up 

85 per cent compared to Quarter 2 2019. Spot prices declined from $16.40 at the end of 

 
15 CER (2020c,d); Commonwealth of Australia 2020b,c,d) 
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Quarter 1 2020, to $15.85 at the end of Quarter 2 2020. 

o Reports and policies released by the government provide recommendations and 

initiatives that are positive for continued incentives and income opportunities for 

land managers under the ERF. Recommendations in the King Review (released May 

2020) include more efficient processes of method development, streamlining of 

administration procedures for projects and support for sampling costs for soil carbon 

which has been a barrier to uptake of sequestration projects in agriculture land. The 

Technology Investment Roadmap Discussion Paper (May 2020) listed support for 

enhancing soil carbon stocks and livestock productivity, along with deploying 

technologies to enhance fertilizer use, carbon storage in vegetation and improving 

fire management.  It looks to pursue opportunities for promising technologies in the 

research and development phase include alternative feeds for northern pasture cattle 

(Leucaena and Desmanthus) and the use of supplements (Asparagopsis (red algae) and 

3-NOP) in beef feedlot and dairy systems.  

o Methods under the ERF define eligible emissions reduction activities and set the rules 

for implementation of a project and for estimating and reporting abatement or 

sequestration. Priorities for new methods are set by the Minister with advice from the 

responsible Department (DISER). In July 2020, responsibility for method 

development moved from DISER to the CER with an intent to accelerate development 

of new methods. The CER has a target of developing new methods within a 12 month 

timeframe, while maintaining the strong integrity of methods required under 

legislation by compliance with the set of six Offsets Integrity Standards. Integrity of 

ERF credits based on these standards gives a high degree of credibility to ACCUs and 

their value in government and private offset markets and ensures continuing strong 

international respect for the scheme.    

o Method determinations currently available with most relevance to ruminant 

livestock systems in northern Australia are (1) enteric methane emissions abatement 

methods (Beef herd management and Beef cattle nitrate supplement methods); (2) 

vegetation methods that credit emissions avoidance or sequestration in biomass 

(Avoided clearing of native regrowth, Human induced regeneration, Native forest from 

managed regrowth, New farm forestry plantations, Environmental plantings and Plantation 

forestry); (3) soil carbon sequestration methods (Measurement of soil carbon sequestration 

in agricultural systems, Estimating soil carbon in soil using default values); (4) savanna fire 

management methods (Emissions avoidance, Sequestration and emissions avoidance).  

• The Queensland Government’s Land Restoration Fund (LRF), announced in 2017, makes a 

$500 million commitment to build the state’s carbon farming industry by expanding 

environmental markets and valuing natural capital and co-benefits16.  

o The LRF elected to use the Accounting for Nature (AfN) Framework in its initial 

 
16 https://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund 

https://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund
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phase as a basis for the measuring, reporting, and third-party certification of 

environmental outcomes to verify environmental co-benefits under the LRF Co-

benefits Standard. The AfN Framework was developed based on a model first 

proposed in 2008 by the Wentworth Group of Concerned Scientists for national 

environmental accounting17. It underpins development of a method to measure 

changes in the biophysical condition of environmental assets, using an EcondTM index, 

a value between 0 and 100, where 100 describes an environmental asset in an 

undegraded state.  

o In 2020 the Queensland Government released a Land Restoration Fund Native 

Vegetation Monitoring Method for measurement and reporting of improvement in 

condition of vegetation, soil and native fauna that can be third-party certified as 

evidence of environmental co-benefits under carbon farming projects in Queensland 

in the context of eligibility for crediting under the LRF. 

• The Reef Credit Scheme is a market-based mechanism to incentivise water quality 

improvements across catchments of the Great Barrier Reef. The scheme enables landholders 

to undertake projects that improve water quality through changes in land management to 

generate a tradeable unit of pollutant reduction (a Reef Credit) that represents a quantifiable 

volume of nutrient, pesticide or sediment prevented from entering the Great Barrier Reef 

catchment18. It has the potential to be developed into a certified water quality co-benefits 

method under the LRF and to be linked to ERF projects.  

• The Australian Government backed Climate Active Carbon Neutral is a certification program 

that aims to demonstrate in a credible and transparent way that carbon neutrality has been 

achieved. There are a broad range of possible applications of Climate Active certification, 

including products and services, organisations, events, buildings and precincts19.  

o The credibility of Climate Active certification is supported by the Climate Active 

Carbon Neutral Standard (previously known as the National Carbon Offset Standard), 

providing confidence in claims of carbon neutrality for purposes such as reporting or 

marketing. Use of ACCUs generated in ERF projects as offsets towards Climate Active 

certification further strengthens the credibility of claims.  

• The Australian Farm Biodiversity Scheme was announced in 2019 under a four-year, $34 

million Agriculture Stewardship Package. It includes the Agriculture Biodiversity 

Stewardship Pilot Program with funding to incentivise on-farm adoption of good practice 

for biodiversity with an allocation to develop methodologies to support the pilot, and for 

monitoring and evaluation to quantify production and biodiversity benefits. The Package 

also funds a Farm Biodiversity Certification Scheme to provide a means for voluntary 

participants to demonstrate and to communicate best practice biodiversity management of 

 
17 www.accountingfornature.org  
18 https://www.reefcredit.org/  
19 https://www.industry.gov.au/sites/default/files/2020-07/climate-active-carbon-neutral-standard-organisations 

http://www.accountingfornature.org/
https://www.reefcredit.org/
https://www.industry.gov.au/sites/default/files/2020-07/climate-active-carbon-neutral-standard-organisations
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natural resources20. If the development of a monitoring, reporting and measurement 

framework for the Farm Biodiversity Scheme were consistent with the LRF methods based 

on AfN, this would enhance opportunities for beef and sheep producers in northern 

Australia in carbon and ES markets. 

• In summary, this review revealed a range of technical, practical and social factors that could 

be considered to enhance opportunities under operating and emerging schemes. Social 

aspects that, in some cases, receive less attention include consideration of diverse landholder 

goals and motivations, social and cultural risks of participation, and the benefits of 

knowledge exchange (as opposed to one-way knowledge transfer) in building trust and 

commitment amongst landholders, communities and industry. The same factors are also 

relevant to varying degrees in development of new or varied methods for enhanced 

acceptance and participation in ecosystem services and carbon markets. Maintaining 

collaboration and capacity in industry and natural resource management networks, and 

commitment to continuous improvement based on learning at farm and program levels also 

support participation in programs and markets. 

Services and metrics for participants 

• Market and certification schemes specify methods or frameworks for monitoring, reporting 

and certifying/verifying outcomes for emissions abatement or environmental services. These 

metrics aim to provide credibility for environmental outcomes and confidence in units of 

value for trading credits in markets for income, for compliance or to certify claims for price 

premiums. Quantification and associated requirements in methods can be highly technical 

and administratively and legally complex, so that landholders interested in engaging in a 

project for carbon or ecosystem services benefits will generally need to engage specialist 

expertise. Services contracted often include providing specialist information on opportunities, 

associated cost and benefits and assessment of the risks and obligations of participating in 

markets as well as registration, contracts, reporting, auditing and other implementation 

procedures. They may also include aggregation arrangements. However, while providing 

valuable services, these specialist providers may struggle to gain a reasonable level of trust in 

agricultural communities, especially if they do not have practical on-ground and farm 

business background and if the charges for their services appear high.  

o The types of services being offered by a number of established carbon service 

providers (some also servicing other environmental crediting projects) and the areas 

of competency needed are discussed in this review.  

o Factors that may provide comfort to participants in carbon markets are that: (1) All 

carbon providers under the ERF must hold an Australian Financial Services License; 

and (2) Carbon service providers who are signatories to the Carbon Market Institute 

Australian Carbon Industry Code of Contact have made a commitment to a set of 

 
20 https://www.agriculture.gov.au/ag-farm-food/natural-resources/landcare/sustaining-future-australian-farming 

https://www.agriculture.gov.au/ag-farm-food/natural-resources/landcare/sustaining-future-australian-farming
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principles established in 2018 and moving in 2020 to an operational stage21.  

o Where carbon project activities also generate co-benefits, additional expertise may 

need to be engaged to ensure the level of knowledge required for nature-based 

accounting and crediting for ecosystem services price mechanisms such as within the 

LRF scheme.   

o Farm businesses also need to consider whether participation in aligned with the farm 

financial situation and producer’s personal values, and with the social context in 

which the farmer operates. The level in confidence in genuine public and private 

production benefits able to be generated over time by adopting particular activities or 

practices should also be considered. 

• Prospective participants may need to obtain independent advice from a person without a 

financial interest in the carbon or ecosystem services scheme(s) to fully explore whether 

engaging in these markets is aligned with the farmer's business model, financial situation and 

personal values. Impacts of participation may be short-term such as efficiency gains and 

private production benefits, but others may be longer term such as placing permanence 

obligations for 25 or 100 years for sequestration projects, potentially land value or affecting 

succession planning.  

• Understanding widely accepted accounting systems and metrics in use for quantification and 

reporting in ecosystem services crediting schemes or certification standards relevant to 

livestock producers in northern Australia, is essential to informing requirements and 

limitations for creating eligible and verifiable credits. Seven accounting systems are reviewed. 

Each has value in particular applications but, in any particular system, the choice of method 

should be fit for purpose, i.e. applicable to the type, quality and resolution of data available 

and provide results able to be interpreted and verified to meet the objectives of the accounting.      

Industry targets and incentives 

• Industries globally are recognising the real and present risks that climate change poses to 

business and financial markets, and making changes that smooth their individual transition 

to the low-carbon economy. Timely transitioning is seen as building stronger, more resilient 

and more sustainable national and global positions, supporting future economic development 

and human welfare22. Industries are also responding to consumer and community concerns 

that production of goods and services should be sustainable for the health of the planet and 

future generations.   

• As demonstrated by Australia’s National Farmers Federation, agricultural businesses 

perceive benefits in making climate change and sustainability commitments. For Australia’s 

red meat industry these benefits have been articulated as23:  

 
21 http://www.cleanenergyregulator.gov.au/ERF; https://carbonmarketinstitute.org/ 
22 TCFD (2017); https://www.cnbc.com/2020/07/14/joe-biden-unveils-green-jobs-and-infrastructure-plan-during-2020-

election.html  
23 NFF (2019); RMAC (2020) 

http://www.cleanenergyregulator.gov.au/ERF
https://carbonmarketinstitute.org/
https://www.cnbc.com/2020/07/14/joe-biden-unveils-green-jobs-and-infrastructure-plan-during-2020-election.html
https://www.cnbc.com/2020/07/14/joe-biden-unveils-green-jobs-and-infrastructure-plan-during-2020-election.html
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− Consumer and community support leading to red meat having increased demand and/or 

value; 

− Market access, e.g. border adjustments under discussion in the EU (and also the US with 

change in Presidency); 

− Access to funding or lower cost capital; 

− Decreased risk of government regulatory burdens; 

− Enhanced adaptive capacity and resilience of production systems to climate changes or 

extremes.  

• The position of the Australian Red Meat Industry in response was an announcement in 2017, 

through MLA, of the Carbon Neutral by 2030 (CN30) initiative. This initiative established a 

target of net zero greenhouse gas emissions from Australia’s red meat sector by 2030. The 

industry has also adopted an Australian Beef Sustainability Framework (ABSF) to report 

across four key sustainability themes – Animal welfare, Economic resilience, Environmental 

stewardship and People and community.  These initiatives are complementary, and both are 

supported by red meat industry investment in actions, monitoring and market mechanism 

development to achieve objectives and targets. Companies now using the ABSF to support 

internal environmental sustainability commitments or business and shareholder reporting 

and communications include McDonalds Australia, Greenham, NAPCO, Teys Australia, 

RaboBank, Woolworths and OBE Organic. 

• MLA supported development of the 2015 ERF method for Beef Cattle Herd Management that 

credits practices that result in reductions in the intensity of enteric emissions of beef 

production from grazing animals, i.e. result in lower emissions per kg of beef produced. MLA 

is now working with other research, industry and government stakeholders to develop new 

and improved methods to enable producers to earn carbon credits from additional proven 

practices and technologies, including improved feedbase and supplementation technologies. 

Lead candidates for grazing and feedlot cattle in northern Australia are including legumes 

(Leucaena and Desmanthus) in pastures and using supplements that reduce enteric methane 

and improve animal productivity (3-NOP and Asparagopsis). The CN30 program is 

undertaking research, accounting and adoption projects for carbon abatement and ecosystem 

services co-benefits for red meat production and processing. 

• The red meat industry is also responding to supply chain and retail priorities to ensure 

consumer preferences are able to be met and to ensure the industry’s social license can be 

maintained. Illustrating these pressures are initiatives by McDonald’s across focus areas of 

farm management to reduce the carbon footprint, rebuilding soils and conserving forests and 

announcements by major supermarkets, including Woolworths, Coles, Aldi and IGA for 

animal welfare, carbon neutral and sustainable sourcing strategies and targets with potential 

to direct supply chain actions for the goods they offer consumers.  

Opportunities for participation in carbon and ecosystem services markets 

• Based on this review, there are a number of current and emerging programs and market 
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mechanisms with potential to enable livestock producers in northern Australia to diversify 

their income through actions that mitigate greenhouse gas and/or enhance ecosystem 

services in the landscapes they manage. This potential is enhanced by growing global and 

national commitments to climate change and sustainability and acceptance that land sector 

offsets will be needed, at least in the short to medium-term. In Australia, recent changes to 

the governance structure of the ERF, including partnerships with private industry in co-

design of new methods, streamlining method development and less restrictive 

administration and auditing requirements is intended to facilitate participation in the 

scheme. Opportunities are also supported by industry commitments. Investment in research, 

development and adoption in programs such as the red meat industry’s CN30 target, 

provides specific support for beef, sheepmeat and goat meat producers to undertake 

activities that reduce the carbon intensity of products and contributes to method 

development for enhanced crediting of offsets with environmental and market pricing 

benefits. Factors providing incentives to participation include: 

o Many activities enabling participation by livestock producers in government and 

private ecosystem services credit schemes also provide pathways to improving the 

efficiency and profitability of livestock businesses. Methods for carbon with 

environmental co-benefits, e.g. developed by Verra and under development for the 

LRF, should align with sustainability goals such as maintaining or enhancing water 

quality and soil health that support long-term productivity.  

o Voluntary carbon offset markets, particularly for high quality credits with ecosystem 

services co-benefits, are offering higher returns, and if demand increases as projected, 

income for producers participating in these crediting schemes is expected to grow 

towards 2030 and mid-century target dates.    

o There are some indications of expanding opportunities to receive premium prices for 

food and fibre goods certified as having carbon and/or other ecosystem services 

benefits. These certified goods may also be better placed to maintain market access 

and avoid border taxes as countries or regions with climate change commitments 

discuss adjustments to protect their own products from being financially 

disadvantaged.   

o In Queensland the opportunities for producers are theoretically substantial with 

livestock producers managing more than 80% of the State’s land area of 1,727,000 

square kilometres, mostly for grazing on native pastures. Feedlots also offer potential 

access to strategies for supplementation and ‘low methane’ feed additives that reduce 

enteric methane.  

• At this time, the proportion of livestock producers realising the potential value of offset and 

ecosystem service credit markets offered by current schemes is small24. Implementation of 

accounting, reporting, validation protocols and certification procedures by early movers 

 
24 CER (2020c) 
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have helped to improve methods and streamline administration so that experienced service 

providers are better able to support scheme entry. Overtime better understanding of the 

business proposition and benefits for efficiency, productivity and resilience to weather and 

climate events as well as diversified income may encourage further participation.  

Barriers for participation in carbon and ecosystem services markets 

• There are a number of barriers to fully realising the opportunities outlined above, and these 

have contributed to the low participation of livestock producers to date.  

o Low ACCU price is a significant barrier, particularly for methods involving new 

activities with high implementation cost. The low price reflects limited demand and 

the requirement under legislation for the government to purchase lowest cost 

abatement. To date, the ACCU spot price has largely remain aligned to the CER 

average auction price25. 

o The complex design of markets and administratively heavy reporting and auditing 

requirements have been designed to provide credible credits that represent genuine, 

additional abatement. However, the administrative burdens and costs can act as a 

disincentive to uptake particularly when there is uncertainty about future income from 

market mechanisms or possible trade-offs resulting from unclear policy directions at 

national or global scales. Overcoming this barrier needs to start with providing 

farmers with an understanding of ‘what’s in it for me?’. Information should be broader 

than simple cost-benefit ratio as surveys have indicated that adoption by farmers of 

new management practices is influenced by more factors than simply financial returns. 

• The characteristics of available schemes and related policy can influence participation in 

carbon market mechanisms and environmental programs. Important factors include: 

o Ease of understanding the scheme which is affected by availability of information, 

scheme complexity, transaction costs, and degree of uncertainty in policy and prices.  

o Methods targeting new practices that are not compatible with farm management 

strategies or requiring skills for implementation that many farmers do not have and 

for which specific training is not readily or freely accessible26.  

• Surveys specifically looking at the ERF revealed that barriers to participation related to policy 

(particularly real or perceived uncertainty), high transaction costs, lack of information, an 

absence of applicable methods, and the duration of permanence periods. These barriers 

include scheme-wide issues and factors relevant to individual methods27.  

o Price and policy uncertainty may be partially addressed where support is increased 

across different levels of government, as illustrated by the arrangement for combined 

ERF and LRF credit purchasing under the Queensland government. There is potential 

 
25 CER (2020d) 
26 Dumbrell et al. (2016) 
27 Macintosh et al. (2019) 
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for participation in the market to achieve greater economic and socio-cultural returns 

if collaborative arrangements across levels of government and with industry, research 

and community groups are prioritised to add efficiency and realise value in market 

mechanisms, and if the benefits of the arrangement are clearly communicated.  

o The restriction within the ERF scheme of being able to register only one method on 

each project area is a barrier to achieving higher abatement. Being able to undertake 

multiple projects on agricultural land with combined monitoring, reporting and 

auditing would reduce costs and enabling greater levels of abatement and net income. 

To support what it commonly referred to as ‘method stacking’, changes to the ERF 

Rule would be needed to allow proponents of stacked projects to submit a single, 

aggregated offsets report with combined auditing. The King Review recommended 

that this be explored.28 

Opportunities and barriers to uptake of specific methods 

• The credibility and scope for marketing or certification depends on the confidence in methods 

that generate units of carbon abatement or environmental assets (ecosystem services credits). 

Methods vary between schemes in their rigour and level of integrity. Some methods under 

respected voluntary market mechanisms and government backed schemes are reviewed but 

monitoring, reporting and verification tools and data to account for changes in ecosystem 

services with management practices is an evolving science and prospective participants 

should ensure up-to-date understanding or requirements of individual methods as well as 

scheme obligations.   

• Method development and implementation for the Australian ERF scheme is globally 

respected as enabling carbon credits with high integrity. The decade of experience provides 

some insights to help understand some opportunities and barriers for land managers, 

including for specific methods suitable for uptake by livestock producers in northern 

Australia. Available data on the economics and practical usability of selected methods 

relevant to livestock producers is discussed in this review with three of those methods here 

providing illustrative examples of possible actions to realise value and increase uptake.  

• Vegetation Methods: Current regeneration methods with projects in Queensland – Human 

Induced Regeneration (HIR), Native Forest from Managed Regrowth (NFMR) and Avoided 

Clearing – provide for issue of credits for assisted natural regeneration of forest but not for 

planting trees. This means the projects are less costly to implement and helps ensure 

regeneration is of local native species, but can result in slow increase in biomass carbon and, 

therefore, delays significant income returns and means projects are restricted to certain 

regions of native forest/woodland ecosystems. Some service providers have recommended 

the government explore the potential to develop a method with application in higher rainfall 

regions such as reef catchments for forest regeneration as permanent forest C sinks, including 

 
28 Commonwealth of Australia (2020b) 
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assisted by planting. They envisage that the method would allow more flexibility in eligible 

activities and simpler auditing of regeneration.  

o Depending on method details an enhanced regeneration method may also allow 

harvesting for wood products as an alternative to the farm forestry method, and 

provide funding support for planting of shade or shelter belt trees to enhance animal 

welfare and resilience of the enterprise.  

o Regenerating forest cover in more productive regions would be expected to provide 

greater ACCUs per hectare and potentially enhance eligibility to earn co-benefit 

ecosystem services credits (e.g. under the LRF)29. 

• Beef cattle herd method: The ERF beef cattle herd management method attributes reductions in 

greenhouse gas emissions to changes in herd structure and productivity. It theoretically 

provides for gains in profitability as well as income from carbon credits or premium pricing 

of ‘low-carbon beef’ but few projects have been registered. Reasons given for the low uptake 

include low ACCU prices, but also the complexity and limited functionality of the calculator 

that must be used to estimate emissions avoidance. Work has been initiated to explore how 

the existing beef herd method could be varied or a new method developed more financially 

viable for beef cattle producers. 

o Analysis showed that for cost-effectiveness the method was restricted to large herds 

(at least 50,000 head), excluding many producers unless a practical mechanism could 

be applied for aggregation of smaller herds to ‘form’ a financially viable herd. In 2019, 

an innovative project led by Paraway Pastoral Co, demonstrated an aggregation model 

that made the herd management method more accessible to smaller operators.   

o There is considerable industry interest in the development of ERF methods able to 

account for alternative feeds or supplements that reduce or inhibit methane 

production in the rumen during enteric fermentation. For pasture-fed cattle in 

northern Australia, research shows the most promising options for new/enhanced 

feeds that reduce methane while increasing productivity are the legumes, Leucaena and 

Desmanthus. Leucaena is already providing good results for live weight gain and 

resilience to climate variability in northern Australia, and studies are ongoing to 

demonstrate the abatement and develop dose-response relationships and other data 

needed for a legume feed method that can be audited.  

o Certain compounds have been shown to reduce enteric methane production in vitro 

and in animal trials. Prospects for substantially avoiding methane production appear 

strong using 3-NOP (available commercially in some countries as Boveur) and species 

of the red algae, Asparagopsis. Initial use would be in feedlots30. 

• Soil carbon methods: There has been substantial interest across farm to policy scales globally 

and in Australia in the prospects for soil carbon sequestration as a greenhouse gas abatement 

 
29 http://carbonmarketinstitute.org/; Evans et al. (2015); van Oosterzee et al. 2020 
30 MLA 2015; Mayberry et al. 2018; Harrison et al. (2016) 

http://carbonmarketinstitute.org/
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strategy. However, uptake of the two methods currently legislated for crediting soil carbon 

sequestration under the ERF has been limited. The model-based soil carbon method for 

grazing lands that estimates sequestration of carbon in soil has had no project registrations. 

This method estimates sequestration using default values that are very conservative reflecting 

high uncertainty in levels of storing carbon in different soils and climates and the prospects 

for retaining additional carbon stocks ‘permanently’ (i.e. for 25 or 100 years).  The 

measurement method for soil carbon sequestration in agricultural systems has had around 60 

projects registered by mid-2020, although only one, located in Victoria, has been issued 

credits. Options are being explored to help overcome the obvious major barrier to uptake, of 

high measurement costs. The CER announced (September 2020) that forward payments for 

ERF projects of $5,000 would be available to help proponents cover baseline sampling costs. 

In addition, development of a new method with reduced need for costly sampling rounds and 

higher reliance on a combination of on-ground sampling and modelling is also being 

explored31. These changes help overcome some financial barriers but a technical barrier 

remains as debate continues amongst researchers and other experts on the prospects for soil 

carbon sequestration over longer time periods and for permanence.  This is particularly 

relevant to landscapes in northern Australia grazing regions that have a highly variable 

climate and are subject to extreme events such as extended drought. Although levels of soil 

carbon sequestration may be uncertain, there is more confidence that activities eligible in these 

methods provide co-benefits for soil health potentially eligible under Queensland’s LRF.  

 

 Recommendations 

• Recommendation 1: Identify gaps relevant to northern livestock producers and invest in 

research for new and improved methods for carbon and ecosystem services co-benefits.  

Investment in research to fill gaps in data and calculations of emissions abatement, certification information or 

quantifying co-benefits will improve usability and accuracy of methods. More accurate, less conservative 

crediting ensures greater confidence in the method and encourages adoption. Collaborative arrangements across 

government, research and industry interest groups should be facilitated to reduce duplication and accelerate 

progress in method development for carbon crediting schemes such as the Emissions Reduction Fund (ERF) 

and voluntary trading such as the Verra framework. Similarly, collaboration should be sought in the less mature 

area of method development for ecosystem services, including for the Queensland Land Restoration Fund (LRF) 

and the Australian Farm Biodiversity Scheme. Consistency in the metrics used between schemes and markets, 

where appropriate to the objectives and priorities, will help to optimise returns on investment and minimise 

costs and duplication in monitoring.  

• Recommendation 2: Engage with certification and standard bodies and with scheme 

 
31 Commonwealth of Australia 2020b); 

http://www.cleanenergyregulator.gov.au/About/Pages/News%20and%20updates/NewsItem.aspx?ListId=19b4efbb-6f5d-

4637-94c4-121c1f96fcfe&ItemId=812 

http://www.cleanenergyregulator.gov.au/About/Pages/News%20and%20updates/NewsItem.aspx?ListId=19b4efbb-6f5d-4637-94c4-121c1f96fcfe&ItemId=812
http://www.cleanenergyregulator.gov.au/About/Pages/News%20and%20updates/NewsItem.aspx?ListId=19b4efbb-6f5d-4637-94c4-121c1f96fcfe&ItemId=812
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managers including Commonwealth and state governments to propose and explore 

development of new or varied crediting methods and certification protocols appropriate to 

northern beef enterprises. 

There is a clear recognition that land sector carbon offsets and agricultural emissions reduction will be needed, 

at least in the short to medium term, to meet global and Australian climate change goals and to address 

environmental sustainability challenges such as soil degradation and biodiversity loss. However, methods and 

certification schemes often have accounting, reporting, verification and auditing requirements that are costly 

and time-consuming. This along with the lack of methods to enable crediting of certain beneficial activities or a 

lack of flexibility to enable application to individual farm management or business circumstances are substantial 

barriers to adoption by livestock producers. The Climate Active program has undergone revision and there is 

recognition in recent reviews and analyses of the ERF of the need for more practical methods covering more 

land sector activities. Early industry input to development of methods for the LRF and Farm Biodiversity 

Scheme may avoid the need for similar future revisions. As the largest contributor to agricultural emissions, 

the ruminant livestock subsector has potential to significantly contribute experience and expertise, and 

collaboration should be encouraged at industry and individual level. Participating in co-design of new ERF 

methods with the CER or review of methods drafted by Verra and Gold Standard could help to optimise credits 

generated for government and private markets and encourage development of methods that are practical and 

cost-effective for livestock production systems in northern Australia.  

• Recommendation 3: The importance of communication and maintaining collaboration and 

capacity in industry and natural resource management networks should not be overlooked 

as a way to encourage and support producers to participate in ecosystem services markets.  

Review of methods and their uptake indicated the significance of factors such as diverse landholder goals and 

motivations, social and cultural risks of participation, and the benefits of knowledge exchange over knowledge 

transfer in building trust and commitment amongst landholders when developing methods. Considering these 

factors at the method development stage can enhance participation in ecosystem services markets.  Good 

communication and of maintaining collaboration and capacity in industry and natural resource management 

networks is fundamental for uptake. The review also pointed to the need for continuous improvement through 

commitment to active experimentation and learning from experience at farm and program levels during 

implementation. 

• Recommendation 4: Ensure trainers/advisers are able to support market participation by 

northern livestock producers by supporting access to up-to-date understanding and skills to 

assist needed to take advantage of carbon and ecosystem services market opportunities. 

Training of advisers in methods for crediting agricultural or vegetation projects and 

certification protocols for products as well as market and pricing mechanisms is an ongoing 

requirement to ensure producers have access to accurate information. 

Choosing and implementing a carbon or ecosystem services crediting method is complex and requires expertise 

across a range of disciplines, including business management, contracting, data collection and storage, 

monitoring, reporting and auditing. Service providers with appropriate skills can support registering and 

implementing projects but trusted farm advisers trained in market mechanisms may be better able to advise 
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producers on the financial and legal aspects of what to do with credits once issued e.g. whether to sell in 

government or commercial markets or whether to use as offsets for carbon neutral certification.      

• Recommendation 5: Communicating the ‘sustainability story’ and maintaining confidence in 

verified carbon and co-benefit credits and certified labels. 

Land sector offsets that come with environmental, social and/or cultural co-benefits are generally favoured in 

international carbon markets. This value is yet to be sufficiently realized in domestic market mechanisms, but 

there are indications of growing interest based on company board and government commitments. Sustainability 

claims based on the ERF crediting and integrity standards and on the LRF AfN Standard provide strong 

credibility for the ‘sustainability story’ of the offsets generated. If communicated well and more consumers are 

willing to pay for high quality carbon and ecosystem services offsets verified based on credible standards, income 

and premium pricing is more likely. 

• Recommendation 6: As stewards of large areas of grazing land, the red meat industry and 

northern Australian producers should seek to fully understand methods and opportunities 

for vegetation projects that align with farm business goals. Experience has shown that 

relatively low input cost projects that regenerate native forests or farm forestry plantations on 

part of extensive grazing properties have the potential to generate income in ecosystem 

services markets, e.g. for carbon offsets, biodiversity credits and reef credits, while providing 

multiple benefits on-farm, including climate resilience.  

Beef cattle and sheep producers in Queensland manage large areas of land with potential for strategic forest 

activities under ERF regeneration, environmental planting or farm forestry vegetation methods able to generate 

carbon credits with biodiversity or other co-benefits, while supporting livestock production. Analysis using the 

state’s remote sensing capability could identify the most suitable areas to ensure positive impacts on 

productivity and to provide an indication of the potential volume of credits to inform decisions.   

• Recommendation 7: Develop educational and training materials and ensure service providers 

and farm advisers are equipped to understand red meat industry and producer priorities and 

regional community and indigenous interests. Most producers will need to engage specialist 

services in methods and market mechanisms for ecosystem services crediting and pricing and 

for understanding certification schemes for premium pricing of products.  Engaging with 

these providers will help to ensure producers receive practical, relevant advice.  

Industry and peer leadership is well-positioned to train and support trusted advisers to link carbon and 

ecosystem services methods and market understanding to livestock production systems. Case study 

demonstrations with cost-benefit or NPV analysis based on available markets and methods would provide a 

powerful tool. For example, an ERF regeneration method such as a HIR earning ACCUs and co-benefits 

estimated with the pilot LRF AfN vegetation method for biodiversity credits integrated into a northern beef 

production property could demonstrate realistic and independent assessments of obligations, costs and risks 

before project registration or contracting  entering into contracts.    
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1. Introduction  

Agricultural systems are a critical component of interactions between people and the environment. 

The effects of animal agriculture, in particular, on the world’s natural resources and the ecosystem 

services they provide are increasingly a focus of strategies and policies directed at more responsibly 

meeting the current and future needs for the health of people and the planet.. Growing awareness of 

the global challenges of climate change and environmental, social and economic sustainable 

development has led to a degree of concern amongst consumers and communities. Agricultural 

industries, farmers and other landholders are responding to this concern and also to their own 

observations of the impacts of climate and management on the productivity and profitability of the 

resources they manage. Good stewardship of the land and resources is already integral to many 

agricultural systems but expanding and enhancing good practice by farmers and livestock producers 

can contribute further to solutions for todays global challenges. Well-constructed and implemented 

market mechanisms are recognised as a tool to facilitate investment in with benefits for climate 

change mitigation and resilience and for improving or maintaining ecosystem services while 

supporting food and fibre production. 

Over recent decades there has been a rise in market and pricing initiatives to incentivise actions that 

maintain or restore ecosystem services (e.g. World Bank Group 2019). Ecosystem services such as 

biological diversity, soil health, water quality and carbon storage in biomass and soils are widely 

understood to provide benefits for climate, productivity, nutrition, and aesthetics. However, putting 

a monetary value on natural assets or quantifying benefits as a tradeable unit are more complex. 

Without standardised metrics and crediting methods to monetise an ecosystem service confidence in 

a trading or other market mechanism is likely to be limited, and demand for ecosystem service credits 

has remained low over several decades. As a result, expansion of incentive schemes has been 

constrained. However, more recently there has been some evidence of significant attitudinal change 

driven largely by widespread concerns about the scale of climate change, biodiversity loss, food 

security and water quality threats. Governments, organisations and communities are turning to 

‘nature based solutions’ for a substantial contribution to efforts to address these global challenges.  

Ruminant livestock production, the major land use on 26 percent of the world’s ice-free land surface 

(FAO 2012), has the potential to be a significant part of nature based solutions and, notwithstanding 

well-documented examples of past resource degradation, recognition of this potential is growing.  In 

Australia, grazing of cattle, sheep and goats on native grasses and on improved pasture or crop 

residues, predominantly for red meat production, is very important to the economy, environment 

and to socio-cultural identity. Grazing of cattle and sheep is the major land use on 355 million hectares 

(around 50% of Australia’s land mass). In 2018 there were approximately 26 million head of beef 

cattle and 66 million sheep in Australia (ABS 2019). Australian beef production is anticipated to 

increase by 16 per cent by 2030 as the global demand for livestock products increases in line with a 

growing global population and increasing affluence (OECD-FAO, 2020). The Australian red meat 

industry recognises its important role in stewardship of large areas of land and of Australia’s 

ecosystem services as well as socio-economic environment (RMAC 2020). The industry acknowledges 
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a potential for both positive and negative impacts on ecosystem services, including climate change, 

and has adopted an aspirational goal of net zero greenhouse gas emissions from red meat production 

by 2030 (Carbon Neutral by 2030, CN30) and partnership in an Australian Beef Sustainability 

Framework (ABSF 2019a). CN30 is a strategy that has implications for greenhouse gas mitigation with 

co-benefits for resilience to climate variability and change and ecosystem services such as biodiversity 

and water management. 

For individual livestock producers and animal agriculture industries, the level of investment in 

development of verifiable methods to assess environmental impacts in a way that can support 

programs to link management to environmental outcomes in market mechanisms will be a major 

determinant of the opportunities accessible. Market mechanisms depend on having methods that 

reward and financially incentivise the actions most likely to provide private and public good and to 

discourage practices that negatively affect long-term productivity and condition of ecosystem 

services. Methods set out the rules and obligations for participation in a market based scheme as well 

as the technical details for measurement reporting and verification of credits. In agriculture and land 

management sectors, the diversity and complexity of landscapes, climate, ecosystems and livestock 

management practices add complexity to method development and to the establishment of practical, 

credible and financially viable programs. However, research and development starting around three 

decades ago is guiding efforts to overcome barriers to valuing ecosystems services. 

This review examines how livestock producers in northern Australia providing ecosystem services 

can realise value in existing and emerging markets. Market opportunities include payments for 

credits and premium prices in consumer markets for environmentally friendly products. It examines 

the current state of domestic and international ecosystem service markets and method development 

to measure and verify carbon and other ecosystem service credits, e.g. biodiversity and water quality.  

It also looks at experience in accessing maintaining or accessing new markets or premium prices for 

red meat products certified or branded as providing ecosystem services, e.g. ‘carbon neutral’.  

The report is structured to firstly provide an overview of Australia’s ruminant livestock industries 

with a focus on northern Australian red meat production, drawing on experience and opportunities 

in Queensland. This overview provides the setting for considering environmental and industry 

implications of current policies and programs for carbon and ecosystem services markets and credit 

and certification methods, stepping through: (i) the development of ecosystem service markets and 

nature based solutions in relation to environmental management goals; (ii) existing and emerging 

frameworks with potential to enable red meat producers to realise value from carbon and other 

ecosystem services while maintaining productivity and profitability; and (iii) detailed analysis of the 

technical and practical methods and issues in markets for ecosystem service (including carbon) 

credits and red meat market access and premiums. The review also looks at policy, industry and 

support services potentially available to livestock producers and prospective opportunities, barriers 

and knowledge gaps affecting participation in markets, and concludes with some considerations that 

could be developed by the industry in making recommendations to overcome barriers to realising 

expanded opportunities for northern red meat producers in ecosystem services markets.     
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2. Overview of red meat production  

2.1 Australia’s red meat sector  

Australia’s cattle herd was 26.4 million head at June 2018 and the sheep flock was 70.6 million head 

(ABS 2019), representing about 2% and 6% of global cattle and sheep numbers, respectively (ABS 

2019, OECD-FAO 2019). Although a small proportion of the global cattle herd and sheep flock, 

Australia is the largest red meat exporter by value, exporting 65% of beef, 73% of sheepmeat and 90% 

of goatmeat production with a total value of $13.5 billion in 2018. Australia’s live export of 1.1 million 

cattle and 1.2 million sheep was worth an additional $1.5 billion in 2018.  

Driven by poor seasonal conditions (BOM 2019), particularly in eastern States, the national herd was 

forecast to have declined to 24.8 million head by the end of June 2020, but then to start re-building 

over two to three years (MLA 2020) (Figure 1). Dry conditions also drove a record number of cattle 

to be on feed in Australia in 2018 with a quarterly average for the year of 1.1 million head (See below 

for an overview of the feedlot sector).  

 
Figure 1. National beef cattle herd with projections by MLA to financial year 2022-23 (MLA, April 2020). 

At 30 June 2018, the Australian sheep flock was 70.6 million head (ABS 2019), with most located in 

NSW (36%), Victoria (21%) and WA (20%) (Figure 2A). Total sheepmeat production (lamb and 

mutton) was 736,557 tonnes cwt in 2018. The number of goats processed in 2018 totaled 1.65 million 

head, with the majority of slaughter in Victoria (54%) and Queensland (26%) (Figure 2B). 

 
Figure 2. (A) Australian sheep flock by state (2018); (B) Australian goat slaughter by state (2018) (Source: ABS 2019). 
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2.2 Red meat production in Queensland  

Queensland accounted for 21% of industry economic turnover for red meat and livestock (Figure 3) 

and 48% of total beef produced nationally in 2018 (MLA 2019). Economic turnover, defined as income 

generated by businesses within the industry from the sales of goods and services, for red meat and 

livestock was $65.7 billion in 2017-18 which makes the industry equivalent to around 2% of national 

total key industry turnover (MLA 2019).  

 

 
Figure 3. Red meat and livestock industry turnover by state in 2017-18 (Source: MLA 2019).  

Industry data show that, of the total red meat and livestock businesses in Australia in 2017-18, 17,721 

(22%) were in Queensland, second only to New South Wales with 21,422 (26.7%) (MLA 2019).  In 

2017-18, the Australian red meat and livestock industry directly employed slightly over 172,400 

people across almost 80,300 individual businesses. Around 90% of employees lived in rural and 

regional areas. Of the total export value of $15 billion in 2017-18, 85% of volume came from the three 

eastern states led by Queensland with 39% (Figure 4).  

 

Figure 4. Red meat export volume by state of production (2017-18) (Source: MLA 2019). 

Queensland cattle have generally accounted for around half of the national herd over the last three 

decades (ABS 2019), being 46% of the total in 2018 (Figure 5). However, from year to year, herd 

numbers, structure and productive efficiency depend strongly on seasonal conditions, particularly 

rainfall. Understanding the strong influence that climatic conditions can have on animal numbers, 

their distribution across the State and in feedlots, and the quantity and quality of pasture for grazing 

animals is critical to assessing what actions will be practical and economically feasible in a method to 
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credit ecosystem services and provide income from market mechanisms.  Climate and weather events 

affect options for manipulating enteric methane emissions, for practical and effective strategies for to 

increase carbon stocks and sequestration rates in vegetation and soils, and for influencing ecosystem 

services such as biodiversity and water quality benefits.   

 

 
 
Figure 5. Australian cattle herd by state (Source: ABS 2019). 

Beef cattle production is the major red meat subsector in northern Australia, with sheep and goat 

meat playing a smaller though regionally important role. Queensland accounted for 3% of the 

national sheep flock which, at 30 June 2018, was 70.6 million head (ABS 2019) (Figure 6A). Of the 1.65 

million goats processed in Australia in 2018 Queensland accounted for 26% (Figure 6B). 

 

 

 

Figure 6. (A) Australian sheep flock by state (2018); (B) Australian goat slaughter by state (2018) (Source: ABS 2019). 

 

2.3 The Feedlot sector 

Approximately 50% of Australia’s 400 accredited feedlots are located in Queensland (Figure 7).  

While dominated by large corporate facilities with a capacity up to 60,000 head, sizes across the 

A B 
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country range down to small 50 head family feedlot operations.  

 

 
Figure 7. Location of feedlots in Australia. 

Over the past 50 years, this industry segment has grown markedly, albeit from a very low beginning 

(https://www.feedlots.com.au/). Total feedlot capacity across the sector was 1.4 million head in 2019, 

with 1.2 million on feed and total slaughter of 8 million head. Although numbers on feed fell in all 

States following improved rainfall in early 2020, the decline was not uniform and June numbers 

indicated that approximately 60% of cattle on feed were in Queensland (Figure 8).  

There are also an increasing number of lambs finished in commercial feedlots (MLA 2020), with 

further expansion planned. A new 20,000-head capacity sheep feedlot will be built in Queensland at 

Allora near Toowoomba with the help of a $250,000 State Government grant announced in May 2020 

(Sheep Central, 22 May 2020).  

 

 
 

Figure 8. Number of cattle on feed by state, 1996 to 2020. (Source: ALFA/MLA 2020). 

https://www.feedlots.com.au/
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Feedlots are an important tool for managing climate variability and under drought conditions, as in 

2019, processors use feedlots as a base for daily kill, helping them to meet demand. Lot feeding 

enables good liveweight gain on high quality feed, commonly 75 – 85% cereal grains, in intensive 

feeding systems. Lot feeding has also been estimated to assist in managing the climate change impact 

of the red meat industry by decreasing the greenhouse gas intensity of meat production. The high 

growth rates of animals on feed means animals come to slaughter weight at a younger age and/or are 

heavier and life cycle accounting shows the outcome is less enteric methane emissions per kg of live 

weight or per kg of beef produced compared to animals on poorer quality grass forage where, 

particularly during drought periods, stock take longer to reach sale weight. Intensive management 

also offers an opportunity for using feed additives or supplements that can enhance live weight gain 

and, in some cases, inhibit methane formation in the rumen further reducing enteric methane 

emissions. Research has demonstrated the inhibition of methanogenesis by certain compounds or 

feed supplements during enteric fermentation (MLA 2015, Mayberry et al. 2018, 2019). Feeding feed 

additives or supplements is now being explored as a potential method  eligible under Australia’s ERF 

(https://www.industry.gov.au/regulations-and-standards/methods-for-the-emissions-reduction-

fund) (See Section 8). Future development of commercial feed additive products with robust dose-

response relationships, may open opportunities for producers to earn carbon credits for emissions 

reduction in intensive management. Development of delivery mechanisms for pasture based 

production could then open up opportunities for extensive beef cattle and sheep production.   

 

2.4 Greenhouse gas emissions 
 

In 2017, Australian agriculture was reported in the national greenhouse gas inventory as responsible 

for 73 Mt CO2-e national greenhouse gas emissions or 13% of total emissions. Enteric methane from 

ruminant livestock accounted for 71% of agricultural emissions (about 50 Mt CO2-e or 10% of the total 

for all sectors) (DEE 2019a, Figure 9). Agriculture emissions declined by 9% from 1990 to 2017, with 

reduction in enteric methane providing the largest decrease in emissions, 20% (Table 1). 

 

Figure 9. Australia’s agricultural emissions in 2017 (Data source: DEE 2019a). 

https://www.industry.gov.au/regulations-and-standards/methods-for-the-emissions-reduction-fund
https://www.industry.gov.au/regulations-and-standards/methods-for-the-emissions-reduction-fund
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Table 1 Greenhouse gas emissions (Mt CO2-e) from agriculture by sub-sector in 1990 and 2017 (Data source: DEE 2019a). 

 

The National Inventory Report to the UNFCCC for 2017 showed that approximately 63% of enteric 

methane emissions (51.5 Mt CO2-e) were from beef cattle, with around 60% of that from cattle on 

pasture. Of emissions from manure management which make up a further 3% of agricultural-related 

emissions (3.7 Mt CO2-e), most (about 75%) comes from intensive livestock systems where CH4 is 

formed from waste under moist anaerobic conditions. Under extensive pasture grazing CH4 

emissions from livestock manure are negligible because anaerobic decomposition rarely occurs.  

Improved efficiency of beef cattle production systems between 1990 and 2017 has resulted in a lower 

emissions intensity. Conversely, manure management emissions rose by about 45% due 

predominantly to cattle in feedlots increasing from approximately 330,000 to 940,000 head (DEE 

2019a,b). The decline in enteric methane intensity as a consequence of more beef cattle on grain feed 

(Wiedemann et al. 2015a) has been offset in absolute terms by a trend of increasing production. The 

overall decline in enteric methane emissions for Australia is largely a reflection of the fall in sheep 

numbers since 1990 (Figure 10). 

 

 

 

Figure 10. Enteric emissions (A) by livestock type in 2017 and (B) by year from 1990 to 2017 (Data source: DEE 2019a). 

Mayberry (2020) used data from the 2017 National Inventory report (Commonwealth of Australia 

2020a) and livestock statistics to allocate greenhouse gas emissions from cattle, sheep and goat 

production (farm and feedlot) and processing to the Australian red meat sector. This enabled an 

A B 
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estimation of the red meat carbon footprint for selected years – 2005, 2015, 2016, 2017 (Table 2). 

Allocation of emissions to the red meat sector was based on animal numbers, feed intake, meat 

production and resource use (Mayberry et al. 2019), presented for major sources: animal emissions 

from enteric fermentation and manure; emissions from feed production (pasture and crop); carbon 

sequestration and loss associated with land management including changes in forest cover; and 

emissions from fossil fuel use for farm, feedlot and processing activities. A major influence of 

allocation is the sharing of enteric methane emissions from sheep between meat and wool. Mayberry 

(2019 used a protein mass allocation approach after Wiedemann et al. (2015b) for all sheep sources of 

greenhouse gas. This estimation method for sectoral emissions and annual data on production then 

allow the red meat industry to track the carbon footprint (net greenhouse gas emissions per unit of 

production) over time relative to the nominated baseline year of 2005 (Mayberry et al. 2019).   

 
Table 2. Greenhouse gas emissions (Mt CO2-e) from the red meat sector (beef cattle, sheep meat and goats) (Mayberry et al. 2020).  

 2005 2015 2016 2017 

Cattle 105.55 55.14 50.55 45.71 
Sheep 25.12 10.70 9.15 9.94 
Goats 0.07 0.07 0.07 0.07 

     

In summary, data for the red meat sector show that beef cattle, sheep and goat enterprises are a 

significant contributor to Australia’s greenhouse gas emissions and represent a major land and 

resource use over the continent. The red meat sector recognises that responding to climate change 

and sustainability challenges, while representing a substantial challenge, is not only important to 

meet consumer and market expectations but represents a potential path to increased efficiency and 

resilience of production in the longer term (MLA 2020b). The following sections explore how 

participating in well-designed methods and schemes that credit carbon and other ecosystem services 

or provide certification linked to price premiums and market access can represent an opportunity to 

incentivise actions by individual producers and the industry. 

 

3 Introduction to valuing ecosystem services  

Interest in valuing environmental good has been increasing over three decades with a more rapid 

expansion over the past five years. The United Nations brokered agreements setting 2030 goals for 

climate change mitigation (the 2015 UNFCCC Paris Agreement, (https://unfccc.int/process-and-

meetings/the-paris-agreement/the-paris-agreement) and sustainable development (the 2015 UNEP 

Global Agenda for Sustainable Development (https://unstats.un.org/sdgs/report/2018/overview/) 

have provided for more coordinated global action and potential demand for compliance and 

voluntary credits and offsets.  

Terms used in the literature discussing markets for environmental good, including Ecosystem Services, 

Natural Capital Approach and Nature Based Solutions, have evolved over time and inconsistency in use 

and interpretation of various approaches and units can be confusing. Box 1 sets out more commonly 

used terms and definitions to clarify how they are applied in this report. This understanding of terms 

and approaches, although somewhat academic, is necessary to underpin discussion of activities that 

https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unstats.un.org/sdgs/report/2018/overview/
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Box 1: Understanding terms related to ‘Ecosystem Services’ 

Terms used in relation to the benefits provided by the environment have evolved over the past 

few decades and there is now a degree of confusion and lack of clarity about intended 

meaning in policy, media and even in technical documents. The intention of the definitions 

and discussion in this box is to assist readers of this review rather than to provide a 

comprehensive explanation of the evolution of terms or academic precision in meanings. It 

should be noted that, while services indirectly supporting agroecosystem resources such as 

productivity, water and soil are critical to farm resources, lack of clarity in definitions relating 

to services valued in market based instruments can be a direct monetary risk, and should be 

addressed at the outset of any program.   

Ecosystem services are the benefits people obtain from ecosystems. The Australian Department 

of Agriculture website definition is “the benefits to humans from nature or, direct and 

indirect contributions of ecosystems to human wellbeing” 

(https://www.agriculture.gov.au/ag-farm-food/natural-resources/ecosystem-services). 

Environmental services are defined in various ways and identified as either ecosystem services 

or ecological services with some authors accepting that the three terms imply the same 

processes while others identify differences and argue for a more rigorous ecological 

definition (Gomes et al. 2019), such as “ecosystem services are a function of complex 

interactions between species and their abiotic environment, use and usage of complex 

patterns and different perceptions by the beneficiaries” (Rodrigues et al. 2012).  In this review 

the term Ecosystem Services is used when referring to a recognised or potential market credit.  

Ecosystem services approach considers the full range of benefits and costs (both monetary and 

non-monetary) associated with decisions that affect, or are affected by, ecosystems, including 

agricultural ecosystems that in Australia make up over 60% of land managed by farmers. 

(https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/natural-

resources/ecosystem-services/ecosystem-final-full.pdf).  

Note: While the ecosystem services approach to natural resources management was being used by 

governments in the United Kingdom, the United States, Canada and New Zealand at the start of this 

century, but has more recently been replaced by the concept of a “Natural Capital Approach”.  

Natural Capital Approach considers nature as an asset, or set of assets, that benefit people. The 

ability of natural capital assets to provide goods and services is determined by their quality, 

quantity and location (DEFRA 2020 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_

data/file/869801/natural-capital-enca-guidance_2_March.pdf). 

Nature Based Solutions refers to actions to protect, sustainably manage, use and restore natural 

and modified ecosystems for tackling socio-environmental challenges, including climate 

change, water security and quality, food security, and human health and well-being. 

(Adapted from IUCN and EU definitions www.iucn.org, https://ec.europa.eu/ )  

 

could be valued and monetised for providing ecosystem services (ES) and the data and method needs 

for ES credits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.agriculture.gov.au/ag-farm-food/natural-resources/ecosystem-services
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/natural-resources/ecosystem-services/ecosystem-final-full.pdf
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/natural-resources/ecosystem-services/ecosystem-final-full.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/869801/natural-capital-enca-guidance_2_March.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/869801/natural-capital-enca-guidance_2_March.pdf
http://www.iucn.org/
https://ec.europa.eu/
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3.1 Valuing ecosystem services 

Incentives for positive environmental actions have been introduced in a number of countries over 

several decades but were formalised by adoption of the United Nations Sustainable Development 

Goals (SDGs) in 2015 (Box 2). Countries are now increasingly reporting directly against SDGs, with 

these benchmarks also providing tools for Australian industries to demonstrate responsiveness to 

changing consumer expectations and maintain or increase market access (AgriFutures Australia 

2020). Reporting by Woolmark (Sustainable Material Guide https://www.woolmark.com/) includes 

SDGs for climate action, responsible consumption, industry innovation, sustainable communities 

clean water and gender equality.  Livestock production is viewed as an important part of achieving 

many SDG goals but particularly, 1 No Poverty, 2 Zero Hunger, 3 Good health and well-being, 13 

Climate Action, 15 Life on land (Smith 2017).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pricing of ES arose out of the development of economic theory to include the concept of externalities, 

and a ‘tax’ on pollution was proposed as long ago as the 1920s. In the period from the 1970s to 1990s, 

pollutant emissions trading was introduced with the well-documented success of the acid rain cap-

and-trade program. This success led to pricing of ‘carbon’ being included in the 1997 Kyoto Protocol 

through allowing offsets as one of the ‘flexibility mechanisms’ able to be used by developed countries 

to meet their greenhouse gas emissions reduction targets. Carbon in this context is the commonly 

Box 2. The UN Sustainable Development Goals and livestock production 

In 2015, the United Nations adopted a resolution to transform the world by 2030 by achieving 17 

ambitious Sustainable Development Goals (SDGs) that seek to address economic, social and 

environmental global challenges. The Agenda and 17 SDGs are significantly influencing how 

governments, organisations and industries, including livestock industries think about their 

impact on the environment (e.g. FAO 2018). 

Contribution to the SDGs has increasingly become part of sustainability reporting and social 

license, including for agricultural products. In August 2020, a letter to Australia’s Prime Minister 

from a group of the country’s businesses, universities and civil society organisations called for 

the Australian government to align future policy frameworks (including for post-Covide-19 

recovery) with the SDGs to realise the benefits of policies that encourage a sustainable future.  

 
The 17 Sustainable Development Goals adopted by the United Nations in 2015. 

https://www.woolmark.com/
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used short term for greenhouse gas emissions to, or removals from, the atmosphere in units of carbon 

dioxide-equivalents (CO2-e) contributing to anthropogenic climate change. The European Union 

Emissions Trading System (ETS) was the first major greenhouse gas pricing scheme but other 

financial arrangements have included subsidies, stewardship payments and a range of market-based 

instruments (MBIs). These can be grouped broadly as Ecosystem Services Markets.  

The United Nations Framework Convention on Climate Change (UNFCCC), through the 

Intergovernmental Panel on Climate Change (IPCC), led development of rules and protocols for 

parties to report on greenhouse gas emissions, known as IPCC Guidelines for National Greenhouse 

Gas Inventories. This national scale inventory reporting facilitated the development of regional and 

project scale accounting frameworks that had a degree of consistency, and the Kyoto Protocol 

flexibility mechanisms added development of consistent guidance for accounting for Clean 

Development Mechanism (CDM) projects, including for forestry projects. In turn this formed the 

basis for projects and carbon credits that could be priced in national and regional emissions trading 

schemes and other financial arrangements.  

In contrast to the situation with carbon credits, there is currently no globally-accepted standardised 

system for assessing and valuing other ES. Most approaches are consistent with the Common 

International Classification of Ecosystem Services (CICES) framework for identifying the 

contributions ecosystems make to human well-being. The CICES, which builds on the pioneering 

work of the 2005 Millennium Ecosystem Assessment, consists of categories of ES, contributing 

directly or indirectly to human well-being (Figure 11):  

Provisioning Services comprise the products we obtain from ecosystems, including food, 

freshwater, fuel (e.g. dung, wood), fibre (timber, cotton, wool, silk), biochemical and 

pharmaceuticals, and ornamental resources (e.g. flowers).  

Regulating Services regulate and maintain ecosystem processes, including maintaining the 

composition of the atmosphere, regulating climate, controlling erosion, regulating water 

quality and water flow (e.g. runoff, aquifer recharge), decomposing waste, regulating 

diseases, controlling crop/livestock pests and diseases, pollinating plants, and storm 

protection (e.g. coastal mangroves and reefs), recycling nutrients.  

Cultural Services comprise non-material benefits obtained through recreation, tourism, 

intellectual development, spiritual enrichment, reflection, creative and aesthetic experiences. 

Local ecosystems offer people a sense of place, cultural landscape, and spiritual attachment.  

Supporting services are the ecosystem services necessary to produce all other ecosystem 

services. Examples include biomass production, soil formation and retention, nutrient cycling, 

water cycling, and provisioning of habitat. 
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Figure 11. Summary of types of ecosystems services (Roxburgh et al. 2020). 

Examples of concepts often referred to in connection with ES that are broadly consistent with the 

CICES framework are the Natural Capital Approach and Nature Based Solutions.  In a Natural Capital 

Approach, nature is considered as an asset or a set of assets that benefit people (DEFRA 2020). The 

extent to which natural capital assets are able to provide ES is determined by their quality, quantity 

and location (Figure 12), and these aspects are affected by factors such as baseline conditions, type of 

management practice and drivers of demand. Some services require additional inputs in order for 

desired benefits to be realised while in other cases the benefit arises directly from the service without 

the need for further capital or human inputs. It follows that the extent to which nature can provide 

solutions to overcome problems (Nature Based Solutions) and support sustainable development is a 

function of: (1) the quality and diversity of ecosystems restored and protected (including grasslands 

and woodlands); and (2) the well-being of those who depend upon them (including indigenous 

peoples, graziers and other land managers) (Lechner et al. 2020).  

 
Figure 12. Framework for the Natural Capital Approach illustrating how the quality, quantity and location of natural capital assets 

influence delivery of ES and benefits for society. (Source: DEFRA (2020) based on Natural England 

https://www.gov.uk/government/organisations/natural-england).  

To be meaningful in addressing societal challenges, the concept of Nature Based Solutions needs to be 

supported by sound scientific information covering a range of natural processes and species. The 

value of forest restoration and expansion illustrates this complexity. Programs such as the One 

Trillion Trees Initiative, a replanting campaign launched at the Davos World Economic Forum in 

https://www.gov.uk/government/organisations/natural-england
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January 2020, are undoubtedly part of the solution to environmental degradation and climate change, 

but they need to be informed by sound science to ensure tree plantings are conducted in the right 

place and at the right time. Use of approaches leveraging forestry and land-based activities, such as 

wetlands restoration for carbon storage, more clearly assist in mitigating climate change plus provide 

ES co-benefits. In regions where small-holder farmers and local communities rely on access to land 

for crops and pastoralism, planting trees on arable land or fencing off access to grasslands can 

negatively impact food security and exacerbate poverty. Thus, despite the documented benefits, 

particular activities such as tree-planting should not be seen as a ‘silver bullet’ for climate change or 

for environmental sustainability or restoration. 

3.1.1 Development of markets for carbon credits 

Climate change is now the most well-developed and most visible of the ES with credits traded in 

market mechanisms. Carbon credits represent a reduction in greenhouse gas emissions or an increase 

in carbon sequestration which can be measured or modelled using tools and relationships based on 

scientific evidence. The 1997 Kyoto Protocol flexibility mechanisms provided a foundation for 

markets in carbon credits, but the volume of trades has remained relatively small. This is due, in large 

part, to limited demand and resultant low prices (Newell et al. 2013). Modelling by the IPCC (2019) 

has shown that for nations to achieve emissions reduction in line with keeping global warming to no 

more than 2oC above pre-industrial temperatures, action is required in all sectors, including the land 

sector. This temperature goal was operationalised through signing of the Paris Agreement in 2015 by 

196 countries with emissions reduction commitments specified in a Nationally Determined 

Contributions (NDCs). As more countries adopt increasingly ambitious climate change targets 

growth in interest in carbon offsets also increases and has led to establishment of more well-

structured and organized carbon markets. The World Bank estimates that in 2020 more than a fifth of 

global emissions are covered by 46 national and 32 regional systems carbon-pricing schemes 

operating today or in the planning stage (https://econews.com.au/65893/carbon-pricing-rises-as-

worlds-weapon-of-choice-in-climate-fight/). Multinational and domestic businesses specializing in 

support carbon services, including financial analysis, technical feasibility, agricultural, accounting 

and auditing, are now operating in many jurisdictions. In Australia, the Carbon Market Institute 

(CMI) (https://carbonmarketinstitute.org/) which acts as an independent peak body representing all 

aspects of business interests in carbon trading, has led the development of a Carbon Industry Code 

of Conduct to provide guidance for bodies wishing to undertake carbon projects - project developers, 

agents, aggregators and advisers.  

Through Article 6 of the Paris Agreement, the framework and institutional structures to enable 

flexibility and market mechanisms for countries to use or buy carbon offsets to achieve the net 

greenhouse gas emission targets in their NDCs will be available.  However, details of international 

trading rules under the Paris Agreement have yet to be finalized, slowing market development, until 

at least the next Conference of Parties, (COP 26) which has been delayed a year due to the Covid-19 

pandemic until November 2021. The strength of the market will continue to be dependent on demand 

and supply factors. There are currently constraints on both but supply generally outstrips demand, 

https://econews.com.au/65893/carbon-pricing-rises-as-worlds-weapon-of-choice-in-climate-fight/
https://econews.com.au/65893/carbon-pricing-rises-as-worlds-weapon-of-choice-in-climate-fight/
https://carbonmarketinstitute.org/
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although demand is predicted to grow over the coming decade as a result of parties to the Paris 

Agreement raising their commitments to emissions reduction. Agricultural producers will be affected 

since, of the 196 countries that pledged to reduce their emissions under the Paris Agreement, 119 of 

the NDC commitments include cutting emissions from agriculture. Of these countries, 61 specifically 

mention livestock emissions. Prices in voluntary markets will also be affected by demand from 

companies and facilities adopting action on climate change as part of business risk management (e.g. 

https://www.fsb-tcfd.org/).   

In addition to opportunities for Australian agriculture as stronger targets in NDCs and net-zero goals 

by both governments and other organisations drive growth in carbon offset markets, export 

industries should consider their exposure to the risk of carbon border adjustments.  Such taxes are 

being discussed in Europe to support the European Green Deal announced in June 2020 

(https://www.bcg.com/en-au/publications/2020/how-an-eu-carbon-border-tax-could-jolt-world-

trade). The tax would most likely reflect the amount of carbon emissions attributed to goods imported 

into the 27-nation region, with exemption applied to producers in countries with carbon-pricing 

mechanisms ‘equivalent’ to that in the EU. A significant number of economists around the world are 

voicing support for a carbon tax adjustment mechanism (https://clcouncil.org/economists-

statement/).  

At the same time as government and community awareness of the threats posed by global warming 

and extreme weather events increasingly places pressure on all sectors to reduce greenhouse gas 

emissions, there is clear evidence that the agriculture sector is very exposed to the impacts of climate 

change. Extreme events are becoming more severe under global warming (IPCC 2019; BOM 2020). 

Through their management of large areas of land and natural resources, farmers are in a position to 

contribute to nature based solutions to global warming (Murray 2020), but are also directly affected 

by loss of ecosystem services. Farmers and other land managers are undertaking actions to protect 

and restore ES to maintain productivity and to demonstrate good stewardship of nature to maintain 

their social license, and because they know from lived experience that it is the right thing to do for 

future generations. Livestock producers have arguably received most attention from environmentally 

conscious consumers but unfortunately the concerns raised have often been mis-informed or based 

on incomplete understanding of the scientific evidence for both greenhouse gas emissions and natural 

resource degradation.   

Like other human activities, livestock production contributes to climate change and resource use (e.g. 

Wiedemann et al. 2015a), but simplistic responses to environmental concerns such as eliminating 

meat from human diets are not supported by scientific analysis of social, economic and nutrition 

implications. Globally, around a billion people depend partially or entirely on livestock for their 

livelihoods (Herrero et al. 2009, GAIN 2020). According to the FAO (2018), most societies, including 

in industrialised countries, remain critically reliant on animals for food and nutrition security. 

Ruminant agriculture produces food on 57% of the earth's land that cannot be used for crop 

production. In 2016, livestock supplied 25% of protein and 18% of calories consumed globally, noting 

that both are required for nutritional security (Mottet et al., 2017). Competition between humans and 

https://unfccc.int/resource/docs/2015/cop21/
http://hdl.handle.net/10568/73255
https://www.fsb-tcfd.org/
https://www.bcg.com/en-au/publications/2020/how-an-eu-carbon-border-tax-could-jolt-world-trade
https://www.bcg.com/en-au/publications/2020/how-an-eu-carbon-border-tax-could-jolt-world-trade
https://clcouncil.org/economists-statement/
https://clcouncil.org/economists-statement/
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livestock for feed vs food and land occupation occurs in some regions but is often overstated.  FAO 

data indicate that only about 14% of the feed dry matter ingested by livestock is edible to humans 

(Mottet et al. 2017), and lower still for grassland ruminant systems.   

Methods and metrics are needed to document, promote and financially reward contributions by 

livestock producers to nature based solutions through carbon and ecosystem service crediting or 

product certification. Nature based solutions must be founded on rigorous science and ecological 

principles that align with objectives for carbon, biodiversity and other ecosystem services, and to be 

effective, methods should ideally quantify and financially support multiple environmental, social 

and economic benefits. There are challenges to developing metrics that can support a balance between 

co-benefits and trade-offs in natural and agricultural systems. Intact soils, forests, grasslands, 

shrublands, wetlands and aquatic ecosystems are undeniably substantial repositories of carbon and 

biodiversity, that provide a host of ES for humanity and therefore represent priority regions. 

However, it is critical that management strategies ensure local communities, including agricultural 

producers and indigenous peoples, are able to benefit from the social, economic and ecological 

services that ecosystems provide.  

3.1.2 Ecosystem services markets in Australia   

Australia is a party to the 2030 Agenda for Sustainable Development which encourages action to 

improve the way the environment is managed and put a value on ES in the framework of broader 

economic, social and cultural well-being and sustainable development. Amongst parties to the 

Agenda, community-led demands are supporting stronger policy action to protect natural capital. 

The British government, for example, is considering an environment bill introducing legally binding 

targets on air quality, waste reduction, biodiversity and cleaner water, including addressing land 

management impacts on wildlife and effects of agriculture on water quality 

(https://www.endsreport.com/environment-bill). An increasing number of companies are also 

responding to shareholder and consumer pressure to take greater responsibility for environmental 

and climate action, with BHP, Telstra and AGL amongst others making announcements in August 

2020.  

Despite strong interest and some investment, linking changes in ES to land management actions is 

multi-faceted and attribution of improvements in ES to human activities rather than natural factors, 

let alone a specific practice change, is neither linear nor straightforward. In Australia the complexity 

of attribution is exacerbated by high natural climate variability and more recent trends in climate 

averages and in extreme events due to anthropogenic climate change. Impacts of extreme weather 

events on land condition, wildlife and agricultural systems have long been observed in Australia, but 

management has no doubt exacerbated the severity of some events (McKeon et al. 2004) and 

experience and research are providing insights into more sustainable management practices in 

northern Australian conditions (e.g. O’Reagain et al. 2018). In recent years environmental effects have 

become more visible with dramatic reports and articles in global and Australian media (BOM 2019). 

The world was shocked by images and statistics of effects on livestock, agricultural land and regional 

communities and by reports of biodiversity loss over the course of Australia’s ‘Black Summer’ of 

https://www.endsreport.com/environment-bill
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2019-20 (BOM 2020). These types of events have a strong influence on community sentiment, raising 

awareness of climate change risks to the natural environment as well as communities. Adding to 

other pressures, Covid-19 with associated lockdowns and restrictions has emerged as another 

influence on the natural world and the ES it provides. Some analysts suggest that the economic 

downturn in 2020 as a result of the global pandemic could accelerate growth in markets in carbon 

and ES if government investment stimulus packages are linked to the ‘green’ re-building (UNGC 

2020). There is also evidence that the pandemic has increased the value people are placing on a 

healthy environment following times of lockdown. This, in turn, can translate to lobbying of 

governments to strengthen policies to protect nature’s assets (Diffenbaugh et al. 2020).  

While various schemes and programs have been initiated by governments and other organisations to 

encourage positive agri-environmental management through financial support or payments for 

ecosystem services, until very recently,  success in Australia has mostly been limited to small scale 

activities and constrained by short investment cycles (Page & Bellotti 2015).  Nevertheless, agriculture 

is the major land use by area in Australia, with the country’s farmers and livestock producers 

responsible for managing 58% of land, and for maintaining and managing the ES it provides (Jackson 

et al. 2020), and agricultural industries and individuals are interested in contributing to ‘nature based 

solutions’ (NFF 2019, RMAC 2020).  

Schemes supporting carbon credit pricing have been more successful than those rewarding other ES  

to date, and in some cases are being used as a foundation for incentivising activities that provide co-

benefits such as biodiversity and water quality 

(https://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund). Hence, it is 

useful to examine the data and metrics used for carbon accounting and how it links to monitoring 

other ES in Australia’s approximately 769 million hectares of managed land. Nationally, land use 

related greenhouse gas emissions and removals are monitored using the FullCAM model. This 

modelling framework estimates biogenic carbon stock change in the major pools relevant to land use 

and land use change - above and belowground biomass, debris (standing and on-ground) and soil 

organic carbon.  Emissions from agriculture are estimated based on farm and livestock statistics and 

information on management practices that determine the emissions associated with production 

systems as collected by the Australian Bureau of Statistics and agricultural industry reporting (ABS 

2019, Commonwealth of Australia 2020a).  

‘Carbon farming’ and the ERF (Carbon Solutions Fund from 2020) are key components of Australia’s 

climate change response (Carbon Credits (Carbon Farming Initiative) Act 2011 

https://www.legislation.gov.au/Details/C2020C00281). The financial incentives through pricing 

carbon aim to help meet Australia’s emissions reduction target through avoiding emissions and 

increasing sequestration in biomass and soils. The ERF can provide income for voluntary participants 

through carbon credit markets or supporting low/zero carbon product certification through offsets. 

The activities incentivized by the ERF can also support regional communities to repair degraded 

landscapes and landscape productivity. As a party to the Paris Agreement, Australia has submitted 

an NDC, with a commitment to reduce greenhouse gas emissions to 26-28% below 2005 levels by 2030 

https://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund
https://www.legislation.gov.au/Details/C2020C00281
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(DISER www.industry.gov.au). Separate to the national target, but aligned with Paris Agreement 

ambition, each Australian state and territory has independently committed to achieving net zero 

emissions by 2050, expressed either as a target or an aspirational goal. Speaking at the Stimulus 

Summit32 (6 May 2020), respected economist, Professor Ross Garnaut AC, proposed that taking action 

to reduce emissions and investing in less carbon intensive technologies and practices, including for 

land sector offsets, would generate positive outcomes for the Australian economy in the long-term. 

Similarly, the costs and effectiveness of nominated contributions to global UN Sustainable 

Development will depend on having suitable systems and policies in place to promote actions, and 

these systems may in part initially extend from carbon markets. Markets in ES including carbon 

provide opportunities for flexibility and least-cost participation by individuals, industry and 

government.  Understanding developments in pricing ES inform consideration of the market 

opportunities for ruminant livestock producers in northern Australia.  

 

3.2 Premium pricing for goods with ecosystem services 

Farmers issued with credits for ES can diversify their income by selling them in trading markets to 

government or to industries or individuals seeking offsets for compliance or certification purposes. 

Alternatively they can seek to realise value by attracting a price premium in markets for their 

products labelled as ‘environmentally friendly’. This option depends on meeting requirements under 

a credible certification standard and on ethical consumers being willing to pay a higher price. 

Translating interest in environmental good, to financial returns for labelled products over the longer 

term will depend on confidence that the methods for footprint calculations and/or certification of 

brand or label claims for environmental ‘value’ of food and fibre products are credible and have 

integrity. Environmental credentials may be established through government backed programs such 

as the ERF and Climate Active that have regulated standards or through private verified standards 

and schemes, e.g. Verra (https://verra.org/), some of which pay farmers for participating and 

reporting.  

According to analysis by agribusiness specialist Rabobank, market-based approaches rather than 

regulations are likely to drive red meat industries towards greenhouse gas mitigation (Gidley-Baird 

2020). However, while Gidley-Baird (2020) argues that incentives such as price premiums will be 

needed to stimulate change, he believes that because consumers are not necessarily prepared to pay 

more for sustainable products (despite ranking it highly as a concern) premiums for low emissions 

beef will remain limited for some time. The traditional drivers for protein choice such as freshness, 

value, healthiness and ease of preparation are likely to remain dominant. 

Consumer willingness to pay is complex.  A Nielsen survey of US shoppers in 2018, reported by Food 

Business News, showed that 90% of millennials, ages 21 to 34, and 61% of Baby Boomers (ages 50 – 

64) surveyed said they were willing to pay more for products that contain environmentally friendly 

or sustainable ingredients. Overall only 22% of purchases carried a ‘sustainable’ claim 

 
32 https://www.smartenergy.org.au/events/stimulus-summit-renewablesled-economic-recovery 

http://www.industry.gov.au/
https://verra.org/
https://www.smartenergy.org.au/events/stimulus-summit-renewablesled-economic-recovery
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(https://www.foodbusinessnews.net/articles/13133-sustainable-product-market-could-hit-150-

billion-in-us-by-2021). Brands and labels such as ‘carbon neutral’, ‘low carbon’, ‘organic’, 

‘regenerative’ ‘green’ and ‘grass-fed’ are attracting small premiums for red meat producers, but 

mainly at the upper end of retail and food service sector (e.g. carbon neutral Five Founders beef, 

https://www.beefcentral.com/trade/165287/). Moreover, there is a risk of ‘diluting’ the value of 

sustainability claims due to this growing number of claims or labels that tend to make it difficult to 

distinguish or prioritise sustainability issues. Importantly, however, even in the absence of significant 

price premiums, producers may realise value from activities that reduce emissions through 

productivity gains, consumer trust, social acceptance and access to markets or capital e.g. bank loans.  

Despite products with ecosystem service benefits being a niche market to date, ‘ethical’ consumers 

and company shareholders are starting to drive a transformation towards change 

(https://www.beefcentral.com/trade/165287/), and businesses and governments are developing 

policies that have the potential to further affect market share for these products, including 

agricultural goods. For example, influenced by data showing that food production is responsible for 

approximately 11.3% of European Union (EU) greenhouse gas emissions and claims that food 

systems are driving environmental degradation and biodiversity loss, the European Commission 

engaged the EU Consumer Organisation (BEUC) to undertake a survey of consumer attitudes to food 

sustainability in late 2019. This survey reported in June 2020 that almost half (47%) of European 

consumers say they pay some attention or a lot of attention (17.3%) to the environmental impact of 

their food choices (BEUC 2020). The EU is currently developing a number of frameworks to identify 

and preference sustainable production. This ‘green taxonomy’ is intended to define what is aligned 

to green investment and low carbon objectives with enable criteria for both emissions abatement and 

climate adaptation to be defined (European Commission 2019a). There have been suggestions that 

products would need to meet these criteria to be considered ‘green’ enough to be allowed into 

markets. There are limited cases where environmental standards are mandatory currently, e.g. 

Australian canola exported to the EU biofuel market (Eady 2017). Other country examples include 

China’s development of green finance guidance, a framework development for sustainable goods by 

Canada and Japan, and New Zealand’s progress of a green finance agenda. The pace of these and 

related developments may potentially affect Australian agricultural exports in the near to medium 

term, and the CSIRO has reflected on the importance ‘for Australia to continue to promote its clean, 

green, safe meat credentials on the global protein market’ to maintain market share (Mayberry et al. 

2018).   

 

 

4 Market mechanisms 
 

4.1 Ecosystem services markets 

Since the concept of ES gained prominence through the Millennium Ecosystem Assessment in 2005, 

interest has grown but only slowly, particularly on the demand side. A literature search (Campagne 

https://www.foodbusinessnews.net/articles/13133-sustainable-product-market-could-hit-150-billion-in-us-by-2021
https://www.foodbusinessnews.net/articles/13133-sustainable-product-market-could-hit-150-billion-in-us-by-2021
https://www.beefcentral.com/trade/165287/
https://www.beefcentral.com/trade/165287/
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et al. 2020) reported that the number of published studies assessing ES has increased progressively 

especially during the last five years (Figure 13). Interest has been mainly in assessing and mapping 

ES supply (including capacity and potential), with demand being markedly lower. Over the period 

from 2008 to 2019, growth in market activity has been low.  

 

Figure 13. Growth in the number of published studies up to the end of 2019 analysed for the use of an ES matrix approach to assess ES 

(Source: Campagne et al. 2020). (‘Supply’ includes assessment of capacity, potential or supply; ‘Flow/use’ is an assessment of flow of 

ES from nature to society; ‘Demand’ is society demand). 

The approach most commonly used to assess the capacity of landscapes to provide services is an ES 

matrix. This approach is based on a conceptual framework developed by Burkhard et al. (2009) to use 

available information, including expert knowledge, to understand land use and land cover impacts 

(Jacobs et al. 2015, Figure 14). Campagne et al. (2020) note that, while it provides a quick analysis, its 

application often suffers from poor data quality and lack of rigour. Harrison et al. (2017) preferred a 

decision tree approach and suggested that reported method choices for assessing and mapping ES 

were indicative of different levels of expertise, data quality and data availability. It is appropriate that 

an approach will be matched to user data access and skill level but choosing and implementing a 

method that is appropriate for the goals of a particular ES assessment and that is able to provide 

results interpretable by stakeholders, policy-makers, decision-makers and land managers is, in 

reality, very difficult.  

Until standards for ES accounting are available for a range of user skills and budgets, diverse 

assessment options can assist with initial understanding and development of market opportunities 

to support land managers in various crop and livestock production systems to adopt practices that 

increase or maintain ES. In turn, this will contribute to raising their capacity to verify ES outcomes as 

credits. Remuneration may be linked to units of soil emissions abatement, carbon sequestration, water 

quality improvement, cultural value or biodiversity protection/enhancement. The Ecosystems 

Services Market Consortium (ESMC), established in the US in 2019, is leading in developing a 

verification and certification program to quantify and monetise changes in ES so that farmers can 

receive payment for ES credits (https://ecosystemservicesmarket.org/). An aim of this program is to 

align crediting with, and further influence, consumer trends and industry attitudes.    

 

https://ecosystemservicesmarket.org/
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Figure 14. Conceptual framework to assess and quantify landscapes’ capacities to provide ecosystem services (A) and its adaptation to 

an ES matrix model illustrating the use of expert based estimations, physical quantifications or empirical model results to attribute the 

capacity to supply ES to land use/land cover (B). (A – Reproduced from Burkhold et al. 2009; with dashed and dotted lines indicating 

the components presented in their paper; B – Reproduced from Jacobs et al. 2015).      

Participation in ES markets can be voluntary or for compliance obligations. Voluntary participation 

may be to demonstrate personal or corporate values, and may lead into sustainability reporting or 

product labelling and price advantage. Compliance relates to regulatory schemes that place 

restrictions on emissions. Compliance obligations may be subject to rigorously defined methods that 

quantify permits to emit and eligibility of offsets and likely require third-party verification, especially 

in the case of climate change markets. To date most ES benefits are more difficult to quantify than 

carbon credits, but standards such as developed within the Australian Accounting for Nature 

framework are being applied to ES (Queensland Government 2020).  

Within ES markets and in actions based on the concept of Nature Based Solutions tree planting has 

received considerable attention. General media coverage, the visibility of new forests, and the 

perception of multiple benefits has driven wide interest, along with the relatively low-cost 

implementation of reforestation and afforestation.  The forestry sector accounted for 42 percent of the 

global trade in carbon credits over the five years from 2015 – 2019 (Figure 15), mainly for private 
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investment interests.  Regional buyers such as the California Compliance Offset Program have also 

shown strong uptake (World Bank Group 2020). Demand for forestry credits in the voluntary carbon 

markets has increased leading to interest in ways to identify and better value the benefits of tree 

planting or regeneration for ES such as biodiversity.  

   

 

Figure 15. Issuance volumes of credits in the voluntary carbon markets (kt CO2-e) by sector and type of market mechanism for 2015 – 

2019. (Source: World Bank Group 2020). 

Ecosystem services such as biodiversity benefits more commonly use proxy indicators for quantifying 

credits rather than direct measures.  These indicators can have significant uncertainty affecting 

market prices and interest. Uncertainty can be due to a range of factors, commonly including the 

absence of a linked positive management action, spatial and/or temporal separation of action and ES 

outcome, and difficulty in attribution of ES change to an activity due to multiple influences. For 

example, reducing livestock grazing pressure can lead to an increase in indicators of biodiversity such 

as groundcover, species diversity and insect pollinator populations in native pastures but the changes 

in each or some may not be able to be detected for several seasons i.e. they are temporally separated 

from the practice change.   

The ES receiving most interest for financial support have been water quality, biodiversity, soil health 

and carbon (climate change mitigation). Practices to preserve and grow these ecosystem services are 

often consistent with goals for productivity and profitability in farm enterprises. However, trade-offs 

between ES and business goals are possible and should be identified in programs for ES credits. For 

example, reforestation of grasslands for biodiversity benefits and carbon sequestration can lock up 

productive agricultural land (e.g. Henry et al. 2018). A study in Australia being undertaken by the 

ClimateWorks' Land Use Futures program (ClimateWorks 2020b) is expected to provide an analysis 

of the multiple dimensions of sustainability including consideration of issues and goals for GHG 

emissions and for water, soil, biodiversity and also socio-economic benefits. The study is expected to 

examine land sector trade-offs and synergies between different social, economic and environmental 

objectives, including analysis of trade-offs associated with carbon forestry. It will explore farm 

diversification (e.g., the mix of livestock, crops, strategic carbon and environmental plantings) and 

https://urldefense.com/v3/__https:/www.climateworksaustralia.org/our-work/land-use/__;!!NVzLfOphnbDXSw!U8aJOS3kgYZSpUgkCNsq62jmndIh0FzjaYzDa-ELWC2q1b-8CH9vY7mA9B3zwqWxVzBHDjQD$
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options for other nature based solutions such as soil carbon and regenerative agriculture, and 

includes northern Australia and semi-arid areas livestock production regions as a focus.   

Research and development work is expected to progress towards accepted standards and methods 

for quantifying and valuing ES credits for market mechanisms or certification in the near future. In 

addition to the Climate Works study in Australia (ClimateWorks 2020b), other countries are also 

investing in this complex area. As an example, the UK government commissioned a report on the 

challenge of putting a monetary value on environmental goods in developing markets for ES 

(Dasgupta 2020). The interim report released for consultation in May 2020 discussed the economics 

of biodiversity. It argued that if ecosystems are viewed as assets, i.e. as durable objects that provide 

valuable goods and services over their lifetime, then increase in average global income and life 

expectancy and the decrease in the percentage of the world’s population living in absolute poverty 

over the past 50 years, have depended on these assets. Moreover, the assets represented by ecosystem 

services are infinite if (and only if) the ecosystems are able to regenerate. It follows that the value of 

natural capital can depreciate over time if not managed sustainably. This approach proposed by 

(Dasgupta 2020) that frames natural capital as an asset is interesting but highlights difficulties in 

consistent quantification of ES. The approach would class biodiversity as a quality or feature of 

ecosystems rather than an asset in its own right which appears at odds with the high value generally 

placed on biodiversity (e.g. under the LRF approach, Queensland Government (2020)). Differing 

priorities mean that such difficulties in consistent crediting of ES for remuneration will not be 

resolved easily. Interim approaches will likely be needed before consistent standardized global 

payments and trading are possible as discussed in Section 6.2.    

 

4.2 Carbon markets – an overview 
 

A carbon market refers to a defined framework for exchange of carbon units, representing greenhouse 

gas (GHG) emissions reductions or removals. Government-created carbon markets may be regulatory 

(compliance markets) or for voluntary emissions abatement actions and reporting. Voluntary markets 

may be jointly developed with business.  

A compliance carbon market commonly allows emissions of GHG only when the facility or emitter 

holds an allowance or permit. This puts an obligation on industry to reduce emissions in line with 

the permits held. The compliance framework commonly allows the obligations to be met by the 

industry directly through implementing an activity or practice to reduce emissions, or indirectly by 

purchasing units of carbon emissions in the form of carbon credits to offset emissions. Offsets are 

important for hard-to-abate emissions. A unit is most commonly equal to one tonne of carbon dioxide 

equivalents (t CO2-e). The success of this type of market in driving down emissions depends on the 

demand and supply ratio. The required reduction in emissions and cost of technologies or practices 

to directly reduce a business’s emissions determine the demand side. This demand is generally 

managed by emissions reduction targets, and target reductions along with supply volume drive the 

price of carbon credits.  
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Sellers of carbon credits may be organisations or industry bodies in a position to be able to run 

projects or implement new management and technologies that reduce GHG emissions. Net emissions 

may also be reduced by increasing stored carbon (e.g. in trees or soil) to keep it out of the atmosphere. 

In addition, the demand-supply balance can be managed through intervention by a government or 

regulatory entity purchasing carbon credits either for selling to an emitting industry or being retired. 

Carbon markets operate domestically or internationally or both.   

Voluntary carbon offset schemes operating nationally and internationally offer an alternative market 

mechanism to government compliance schemes. The Australian ERF is a government crediting and 

pricing scheme with voluntary participation, but independent schemes also exist. Internationally, 

crediting under the Gold Standard (www.goldstandard.org) and Verra’s VCS.25 (https://verra.org/) 

provide well-respected private carbon market mechanisms. Crediting methods that underpin these 

voluntary markets are described in Section 4.2.    

Following this overview this section of the review describes selected carbon markets which are 

currently operating globally and within Australia. Features analysed include demand and supply 

elements and, where relevant, the potential for participation using Australian carbon credit units 

(ACCUs).    

 

4.2.1 Global carbon markets 
 

In 2019, there were 61 carbon markets existing globally or scheduled for imminent implementation, 

raising US$45 billion (World Bank Group 2020) 33 (Figure 16). Data for 2018 (World Bank Group 2019) 

showed that the price of a carbon credit in operating markets varied from US$1 to 127 per t CO2-e, 

with around half of all units valued at less than $10 per t CO2-e. Global carbon markets currently have 

more than 14,500 registered crediting projects that have to date cumulatively generated almost 4 

billion t CO2-e carbon credits. While more than half of credits issued have been by the CDM (the 

Clean Development Mechanism under the Kyoto Protocol), the share by independent crediting 

mechanisms increased over recent years and represented two thirds of credits issued in 2019. 

Globally, 42% of the total credits issued over the past five years have been for forestry sector activities, 

more than from any other sector. Also of interest to agricultural producers, is that the fastest rate of 

growth in traded volume across voluntary global markets over recent years has been in land sector 

credits (Table 3).  These units also attracted a high price relative to those from other sectors, second 

only to those grouped as ‘household devices’ (Donofrio et al. 2019). 

 
33 The following discussion draws on data originally published by The World Bank in 2019 and 2020. Responsibility for the views and 

opinions expressed in the adaptation rests solely with the author of the adaptation and are not endorsed by The World Bank. 

https://verra.org/
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Figure 16. Summary of global carbon pricing systems in 2019 (World Bank Group 2020). 

Analysis by the World Bank (World Bank Group 2019) indicated that land sector credits were 

preferred because they were seen to have additional environmental or social co-benefits. The largest 

increase in price was for credits that achieved not only GHG certification under Verra’s VCS, but also 

accreditation under the Climate, Community & Biodiversity (CCB) Standard that certifies projects that 

simultaneously address climate change, support local communities and smallholders, and conserve 

biodiversity (https://verra.org/).  

Table 3. Change in the volume and price of emissions abatement traded in 2017 and 2018 in global markets. (Source: Donofrio et al. 

2019, State of the Voluntary Carbon Markets 2019). 

 
 

Data reported by the International Monetary Fund (IMF) also show continued growth in interest in 

sustainable investing (https://blogs.imf.org/2019/10/10/connecting-the-dots-between-sustainable-

finance-and-financial-stability/), creating further pressure on companies to demonstrate a 

commitment to sustainability either through internal change or offsetting (Figure 17).  

https://verra.org/
https://blogs.imf.org/2019/10/10/connecting-the-dots-between-sustainable-finance-and-financial-stability/
https://blogs.imf.org/2019/10/10/connecting-the-dots-between-sustainable-finance-and-financial-stability/
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Figure 17. Growth in the percentage of global equity shares held by ‘Eco-friendly’ funds from 2000 to 2019 (A) and sustainable 

investment(B). 

Most analyses in the first half of 2020 indicated that, despite difficult economic times due to the Covid 

pandemic, the growth in demand for carbon offsets and for ecosystem service credits will continue 

(e.g., CMI Webinar 14 August 2020). Major investors such as BlackRock have announced that they 

are initiating actions that will also potentially increase demand for carbon and ES credits 

(https://www.blackrock.com/corporate/investor-relations/larry-fink-ceo-letter):  

to place sustainability at the center of our investment approach, including: making sustainability 

integral to portfolio construction and risk management; exiting investments that present a high 

sustainability-related risk, such as thermal coal producers; launching new investment products that 

screen fossil fuels; and strengthening our commitment to sustainability and transparency in our 

investment stewardship activities. 

Another projected source of demand side pressure for carbon credits is the airline industry, although 

the severe downturn in travel in 2020 due to the coronavirus will likely affect how actions progress. 

In 2016, the International Civil Aviation Organization (ICAO) reached agreement on the Carbon 

Offsetting and Reduction Scheme for International Aviation (CORSIA), with the objective of 

addressing emissions from international air travel. CORSIA obliges airlines to monitor and report 

their emissions from 2019 and to purchase emission reduction units generated by projects in other 

sectors to cover any growth in emissions above 2020 levels starting from 2021. For economic reasons 

airlines operate as efficiently as possible, but until long distance electric or other non-fossil fueled 

planes are operational, carbon credits will be a major compliance tool for airlines. Most major airlines 

have already implemented offsetting programs including through voluntary contributions from 

passengers (Aster 2020).  For example, Easyjet communicated (May 2020) that in spite of the impacts 

of the coronavirus: 

We recognise that we have a responsibility to minimise the impact of our flights and are focused on 

operating efficiently now, and on the development of electric aircraft in the future. In the interim, we 

https://www.blackrock.com/corporate/investor-relations/larry-fink-ceo-letter
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continue to offset the carbon emissions from the fuel used for all of our flights on behalf of our 

customers, and we’re proud to be the first major airline in the world to do so. 

The most recent global analysis (World Bank Group 2020) shows that credits issued through a range 

of crediting mechanisms are primarily being used to offset part of their emissions for fulfilling 

compliance obligations or for meeting voluntary targets and this is likely to continue to be the largest 

use of carbon credits in the near future. At mid-2020, the price of carbon credits remains low and the 

opportunities for Australian carbon offsets seem set to be limited in the immediate term. 

Nevertheless, projections by a range of market analysts are that the price could be greater than 

US$100/t CO2-e by 2050 as countries with 2050 zero net emissions targets increase demand. The price 

of high integrity ACCUs under the Australian Government legislated auction mechanism is low 

relative to pricing in most international emissions trading schemes (Figure 18). The spot price has 

tended to closely follow the ERF price. In the next section carbon markets in Australia are discussed 

in more detail, with reference to factors that could influence future ACCU price in secondary markets. 

 

Figure 18. ACCU price at around $16 remains well below that of the carbon credit price in most countries, with the EUA remaining 

firm, equivalent to over AUD $47 per tonne in the first quarter of 2020, despite the impacts of COVID-19 (CMI Media Release 15 July 

2020). 

 

4.2.2 Carbon markets in Australia  
 

The primary carbon market in Australia is provided through the Carbon Credits (Carbon Farming 

Initiative) Act 2011 (the CFI Act) (https://www.legislation.gov.au/Details/C2017C00076) and the 2014 

ERF legislation that established a framework for carbon crediting, pricing and government 

purchasing. Secondary markets also create opportunities for voluntary participation using the ERF 

crediting mechanism or private sector methods, including those discussed below developed by Gold 

Standard (GS) and Verra (Voluntary Carbon Standard, VCS), which offer certification of carbon 

credits eligible for trading in private commercial markets.  

Government primary market 

https://www.legislation.gov.au/Details/C2017C00076
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The ERF legislation covers roles in crediting, purchasing and compliance and is backed by 

government funding. Over the period 2014 to 2019, the ERF budget was $2.5 billion and this was 

extended with a further $2 billion dollars through the Carbon Solutions Fund (CSF) from 2020. 

Participation in the ERF is voluntary.  

The crediting role establishes methods and oversight for carbon credits that are eligible to be used 

towards meeting Australia’s 2030 Paris Agreement emissions reduction target. Under legislation, ERF 

methods must meet a set of Offsets Integrity Standards (OIS) which help to ensure that the ACCUs 

(Australian Carbon Credit Units) issued under the ERF represent a genuine additional reduction in 

emission or increase in removals relative to a baseline situation of what would have occurred under 

business-as-usual. ACCUs are eligible carbon offsets that are widely recognised as having high 

integrity. Income may be earned through sale of ACCUs into the Government’s reverse auction 

system under contracts administered by the Clean Energy Regulator (CER), the statutory body 

responsible for administration of the ERF scheme. ACCUs may also be sold to meet compliance in 

the Safeguard Mechanism, which seeks to limit GHG emissions from large entities or into private 

secondary markets.  

To date, the main purchaser of ACCUs has been the Government, and this is expected to continue to 

be a major purchaser of domestic carbon credits. However, private markets are expected to become 

more prominent in demand side growth of the market (CMI 2018).  The CER has conducted eleven 

auctions since 2015, with the eleventh, held in September 2020, showing an increase in interest above 

the previous few auctions. This is due in part to innovations introduced by the CER, including 

optional purchase contracts whereby project owners have the flexibility to elect to sell into the 

secondary market rather than being tied to the fixed price contracted to government.  

Secondary markets for ACCUs 

Private carbon markets operating in Australia can trade in ACCUs certified through the government 

legislated ERF scheme and in credits certified under private schemes. For ACCUs in the secondary 

market, the Safeguard Mechanism has potential to be a compliance driver by requiring large emitters 

to purchase offsets when they exceed their emissions baseline, effectively capping their emissions 

over time. Generous treatment of baselines under the ERF has meant that demand for carbon offsets 

by the majority of covered entities has been low, but prices for ACCUs in the secondary markets have 

shown a degree of volatility. This has been driven primarily by changes in demand with policy 

adjustments. Short-term price dynamics relate more to buying from corporates looking for cheap 

credits and speculators, and activity for Safeguard Mechanism compliance has been minor (Reputex 

Energy 2020) (Figure 19).   
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Figure 19. Daily ACCU spot price from Sep 2018 to Feb 2020, showing responsiveness to supply and demand related to Safeguard 

Mechanism management (Source of Figure: Reputex Energy 2020). 

The relationship between the ACCU spot price and CER auction price, can influence demand due to 

the ability to fulfill government contract delivery through the secondary market. This may constrain 

the secondary market price to below fixed contract prices (Figure 20). At the time of the 10th ERF 

auction in March 2020 ACCUs were trading at $0.42 below the average volume-weighted price of 

$16.32 for fixed contracts at auction (CER 2020a), and since then spot prices in Australia appeared to 

be steady with three publicly reported trades at prices of $16.50, $15.95 and $15.90 

(http://econews.com.au/64433/australias-carbon-market-holding-up-despite-coronavirus/). 

 

 

Figure 20. ACCU spot price over period from 1 October 2019 to May 2020. (http://econews.com.au/) (Accessed 15 May 2020). 

 

Carbon offset private certification schemes 

Internationally operating voluntary carbon offset certification schemes can offer a broader and 

administratively simpler option for Australian projects than the ERF. Gold Standard (GS) and Verra’s 

Verified Carbon Units (VCUs) are examples of fully accredited and traded carbon credits sourced 

http://econews.com.au/64433/australias-carbon-market-holding-up-despite-coronavirus/
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from projects worldwide, with many in developing countries providing social, economic and other 

environmental co-benefits. Carbon credits accredited by Gold Standard and Verra are globally 

recognised, and are an eligible offset under the Australian Government-backed Climate Active 

Carbon Neutral Standard (https://www.climateactive.org.au/), which was formerly the National 

Carbon Offset Standard. They are among the most widely used quality assurance systems for 

accounting for emissions reductions in the voluntary carbon market and as outlined below.  

The Gold Standard (www.goldstandard.org) is a global voluntary carbon offset certification scheme 

that covers energy, land use, forests, agriculture, and waste and water projects. While targeting 

greenhouse emissions reduction, the Gold Standard requires projects to make a positive contribution 

to the economic, environmental and social well-being of local communities (Gold Standard, 2017). 

This requirement is assessed through demonstrated contributions to the Sustainable Development 

Goals (SDGs) (Box 1) and projects need to contribute to Goal 13 Climate Action and at least two other 

SDGs. 

The Gold Standard develops methods but also recognises methods from other schemes, including 

the Kyoto Protocol’s Clean Development Mechanism (CDM). Opportunities for livestock producers 

under the Gold Standard include afforestation/reforestation, manure management, livestock 

management, and fertiliser management. To prevent double counting, credits issued under other 

schemes must be relinquished before a project can receive Gold Standard credits. Projects must be 

certified as employing a best practice model of implementation, must transparently meet prescribed 

key principles and be independently audited. The Gold Standard framework may be used to certify 

credits used in international markets or other regulated markets. Gol Standard credits are also being 

used to achieve carbon neutrality under the Climate Active Carbon Neutral program. 

The Verified Carbon Standard (VCS) is a private voluntary carbon offset certification scheme 

developed by Verra (https://verra.org/), under which certified projects receive a Verified Carbon Unit 

(VCU) for each metric tonne of CO2-e emissions avoided or sequestered. The VCS sets out rules and 

requirements for the certification of projects and estimating abatement in most sectors, including 

energy, industrial and AFOLU (Agriculture, Forest and Other Land Use). Like the Gold Standard, the 

VCS develops methods, and also accepts methods from other approved greenhouse gas programs 

such as the CDM, with CDM projects automatically eligible under the VCS. VCS rules provide 

mechanisms to manage non-additionality, measurement, leakage and non-permanence risks. These 

mechanism is not greatly dissimilar to how the ERF addresses the Offsets Integrity Standards, 

although VCS methods are generally less prescriptive regarding implementation than the ERF. For 

example, methods prescribe tests and baseline setting procedures to manages additionality risks and 

protocols and discounting to manage measurement uncertainty. The VCS considers both local and 

international leakage with risk of potential leakage required to be mitigated. For sequestration 

projects, the risk to permanency (over 20 or 100 years) is managed through requirement for long term 

management plans and maintaining a ‘buffer account’ of credits, similar to the ‘risk of reversal’ buffer 

in the ERF.  

Outlook for carbon markets in Australia 

https://www.climateactive.org.au/be-climate-active/certification
https://www.climateactive.org.au/be-climate-active/certification
https://www.climateactive.org.au/
https://verra.org/
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From 2020, the Climate Solutions Fund (CSF) will continue the crediting and purchasing of abatement 

set up through the ERF, with the aim of increasing supply of ACCUs to expand the offsets market in 

Australia. Proponents, including livestock producers, will continue to be able to earn carbon credits 

and sell them in the primary government market administered by the CER or in secondary markets 

to businesses, state government and other private entities. In responding to changes recommended 

by the King Review (Commonwealth of Australia 2020b) and the Technology Investment Statement 

(Commonwealth of Australia 2020d), the CER is seeking to increase participation. This will be 

facilitated through development of new and more useable methods, promoting visibility of co-

benefits from carbon abatement projects and attracting new sources of finance for CSF projects 

(http://www.cleanenergyregulator.gov.au/csf/Pages/at-a-glance.aspx). In the near-term these 

changes are expected to increase supply and prepare for greater demand in both primary and 

secondary markets for ACCUs. 

There are a number of factors that could influence the price for ACCUs and private carbon offsets in 

the secondary market in the medium term. As an indication of accelerating focus on climate change 

mitigation, in early November 2020 one of the leading Australian superannuation funds settled a 

court case with a 25-year-old member who argued that, by not properly considering the risks the 

climate crisis poses to investments, it failed to act in his best interests (The Guardian 2 Nov 2020). The 

response from the Fund was indicative of drivers for carbon offsets:  

“Climate change is a material, direct and current financial risk to the superannuation fund across 

many risk categories, including investment, market, reputational, strategic, governance and 

third-party risks.” 

Analysis by the CER (2019) showed that, in addition to potential increase in compliance demand 

under the Safeguard Mechanism, there was growing demand from private and state and territory 

jurisdictions for ACCUs including those governments, state-owned corporations and voluntary 

corporate participants making carbon neutral commitments (Figure 21).  

 

Figure 21. Emergence of demand for ACCUs from 2015 to 2019 by source of interest (Source: CER 2019). 

The Climate Active program (https://www.climateactive.org.au/), which certifies organisations, 

http://www.cleanenergyregulator.gov.au/csf/Pages/at-a-glance.aspx
https://www.climateactive.org.au/
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products and services as carbon neutral against the Climate Active Carbon Neutral Standard requires 

organisations to report their measurement of emissions, their reductions where this is possible and 

to offset remaining emissions to achieve carbon neutrality. While the majority of offsets used to date 

have been cheaper international units, primarily from Kyoto Protocol CDM projects accredited under 

the VCU or Gold Standard schemes, there are signs of increasing use of ACCUs over the past three 

years (Figure 22).   

 
Figure 22. Breakdown in offsets used for annual emissions reductions under the Climate Active Program (Source: Climate Active 

presentation to the CMI 14 August 2020). 

The extent and timing of possible adjustments to demand for ACCUs in Australia from 2020 with 

policy adjustments and implementation of changes to the ERF/CSF recommended by the King 

Review expert panel (Commonwealth of Australia 2020b) and recommended procedural adjustments 

and method prioritisation process identified in the First Low Emissions Technology Statement and 

the Technology Roadmap (Commonwealth of Australia 2020c, d) are not yet clear. If Safeguard 

Mechanism baselines were strengthened, a corresponding increase in compliance demand for offsets 

would be expected. Without changes supply of ACCUs issued under the ERF is likely to at least match 

demand in the short- to medium-term and modelling by Reputex Energy forecasts that by 2030 the 

price could fall as low as $7.50 (Reputex Energy 2020). Conversely an increase in demand arising from 

State and Territory commitments to net zero targets and corporate climate change ambitions may 

drive spot prices higher.  

As discussed in the global context in the previous section, there is a possibility that demand for 

Australian carbon credits in the voluntary markets will increase due to demand for offsets to meet 

government and industry emissions reduction commitments. All Australian state and territory 

governments have committed to achieving net zero carbon emissions by 2050, and voluntary climate 

change targets have been adopted by a range of private organisations and industries, including in the 

agriculture sector (see examples below). Meeting these targets will likely require offsets. Taking the 

example of growth in applications for certifications through the government-backed Climate Active 

Carbon Neutral program, demand for offsets has increased over the past decade(Figure 23), doubling 

since 2017. Approximately half of the certifications are for small entities with an annual emissions 

profile of less than 2,000 t CO2-e, indicative of growth in voluntary commitments.  
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Figure 23. Number of certifications for achievement of carbon neutrality under the government backed Climate Active program (Source: 

Climate Active presentation to the CMI 14 August 2020). 

Land sector carbon credits that have certified environmental, social and/or cultural co-benefits are 

generally favoured, mainly where there is not a significant price differential, because they can be used 

to support a ‘sustainability story’ for stakeholders and shareholders in a business (See also Section 5). 

Co-benefits can include enhanced biodiversity from the protection and regeneration of native 

vegetation and socio-cultural value in the use of traditional fire management practices for savannah 

burning where recognition and new income streams are provided to indigenous communities. An 

example of how these carbon offsets with co-benefits can be used to promote a company’s 

sustainability story is the recent investment by Cooper Energy, an oil and gas company operating 

offshore gas wells for Victoria, in offsets from Biodiverse Carbon Conservation 

(https://www.afr.com/policy/energy-and-climate/cooper-energy-goes-carbon-neutral-via-offsets-

20201012-p5648e). Cooper Energy will offset the emissions from its production processes to achieve 

its voluntary net zero emissions goal and chose to purchase carbon offsets generated in the Coorong 

project provided by Biodiverse Carbon, Greening Australia's carbon trading arm, from its Coorong 

project. The biodiverse native planting project in the Coorong, south-east of Adelaide at the mouth 

of the Murray River, is restoring native vegetation and increasing the habitat of the threatened 

Malleefowl and migratory shorebirds (Cooper Energy 2020).  

The Clean Energy Regulator (CER) has initiated identification of carbon credits that also claim to 

provide co-benefits within the Australian National Registry of Emissions Units (ANREU) ANREU,  

the secure electronic system that tracks the location and ownership of carbon credits (ACCUs) under 

the ERF and CSF. Agriculture and vegetation management activities supported by ERF methods 

enable agricultural producers to not only generate carbon credits for reductions in farm emissions 

(such as enteric methane from cattle and sheep) and for increases in storage of carbon on agricultural 

land through new vegetation and soil management practices, but potentially to also receive payment 

for enhanced ecosystem services such as biodiversity, soil health or water quality credits.  

Three climate change commitments are of particular relevance to Queensland livestock producers 

interested in participating in carbon markets. They are introduced here and will be expanded in later 

sections.  

https://www.afr.com/policy/energy-and-climate/cooper-energy-goes-carbon-neutral-via-offsets-20201012-p5648e
https://www.afr.com/policy/energy-and-climate/cooper-energy-goes-carbon-neutral-via-offsets-20201012-p5648e
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• The Queensland Government commitment to be carbon neutral by 2050: Certain ERF activities in 

Queensland grazing lands will have the potential to attract higher prices for ACCUs, if they 

can demonstrate eligible co-benefits.  In 2019, the state government invested $500 million to 

establish a Land Restoration Fund (LRF) 

(https://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund) that 

values the co-benefits of carbon farming projects registered under the ERF. Beef cattle and 

sheep producers managing large areas of land in the state may find practice change more 

financially attractive under the higher price for projects eligible under the LRF.  

• Australian red meat industry target for Carbon Neutral by 2030 (CN30):  In 2017, the Australian 

red meat industry, through MLA, announced the red meat industry CN30 initiative, with a 

target of net zero greenhouse gas emissions from Australia’s red meat sector by 2030 

(www.mla.com). Activities will be undertaken to reduce emissions as far as practical while 

maintaining or increasing productivity, with remaining emissions to be offset to achieve a 

carbon neutral position.  

• National Farmers’ Federation (NFF) carbon neutral by 2030 goal:  In 2019, the NFF released its 2030 

Roadmap which made a commitment to aim towards being carbon neutral by 2030 (NFF 

2019). While this commitment is not specifically targeting red meat producers, livestock are 

responsible for a large part of agricultural emissions in Australia, and the goal is significant 

in providing an agriculture-wide policy driver and supporting climate change advocacy. 

CSIRO has forecast that, by 2050, the carbon market could provide income of $40 billion to the land 

sector (Mayberry et al. 2018). This identifies a significant potential opportunity for agricultural 

producers. Achieving this projected land sector income through creating carbon credits will require 

accelerated rates of adoption of change, while increasing private sector drivers and ongoing research 

and government support for market development is needed to create demand and increased prices 

for carbon credits, in turn stimulating supply. Stimulation of both supply and demand drivers offers 

the best opportunity for market growth. 

 

4.3 Price premiums as a market mechanism   

The availability of ‘green’ or ‘climate friendly’ commodities is becoming more widespread in 

response to real or perceived consumer interest. Currently, premium priced food products claiming 

superior environmental, social or animal welfare benefits represent a small but growing retail 

segment, mostly at the high-value end of markets. In this review the focus is on the prospects for 

premium prices for red meat with certified carbon or ES credits but it should be noted that much of 

the evidence is anecdotal or derived from short-term or regional/local trends. In general, there is a 

need for more research and better adoption of existing knowledge and data on pricing mechanisms 

to support a transition towards broad acceptance of “sustainable” certified products in traditional 

markets.  

4.3.1 Consumer perspectives  

https://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund
http://www.mla.com/
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In general, Australian agricultural products are rated highly in national and global markets for their 

quality and safety. The reputation of Australian red meat is underpinned by high standards for 

animal health and welfare, and for being produced in a clean, natural environment. National red 

meat integrity systems that provide industry-wide traceability and monitoring 

(https://www.integritysystems.com.au/) help to ensure these standards are maintained and that 

perceptions of Australian products are positive in domestic and international markets. In 2020, the 

annual consumer sentiment survey conducted on behalf of MLA by strategic consultancy firm 

Pollinate reported that 67% of consumers feel ‘good’ or ‘very good’ about the Australian beef 

industry, and 62% feel ‘good’ or ‘very good’ about the Australian sheep industry 

(https://www.mla.com.au/news-and-events/industry-news/ 15 Oct 2020). 

Management decisions must always look to productivity and efficiency in profitable enterprises, and 

consumers will always value price and quality. Within the red meat sector, product differentiation 

through labels such as organic, grass-fed, or grain-fed beef provide choice for consumers and the 

potential for price differentiation. Producers may seek opportunities to market products that align 

with personal values and consumer and industry concerns for health, animal welfare and 

environmental value. Climate change and environmental sustainability as measured by ecosystem 

services methods are two of the concerns raised most often but confidence in the label integrity or 

conversely fear of ‘green-washing’. These perceptions are important considerations for the prospect 

of attracting a price premium.  International analysis of markets for organic products have indicated 

an organic premium of only 5-7% is typically sufficient for profit in organic production to match 

conventional profits (Crowder and Reganold (2015). Canadian beef producers participating in a pilot 

program were able to earn premiums for ‘sustainable beef’ although the value was variable 

(https://www.albertafarmexpress.ca/news/sustainable-beef-pilot-continues-to-expand-2/). Examples 

in Box 3 indicate that premiums exceeding 5-7% are now a reality for selected brands. Other examples 

include domestic supermarkets in Australia, having identified a willingness by customers to pay a 

premium for grass-fed beef, source a proportion of product from cattle certified as fully grass fed 

under the Pasturefed Cattle Assurance System (PCAS) (http://www.pcaspasturefed.com.au/).   

Australian beef producers are also demonstrating that there is an opportunity for price premiums for 

certified carbon neutral products (https://www.mla.com.au/news-and-events/industry-news/taking-

the-carbon-neutral-leap/). 

Trust in claims is critical in consumer willingness to pay a premium, but, in reality, consumer 

perceptions and willingness to pay may be based on information from a wide range of sources (see, 

for example, https://www.hellonaturalliving.com/ethical-beef-grain-fed-grass-fed-and-organic/).  As 

benchmarks such as ‘carbon neutral’ become more common in world markets, Australia’s agriculture 

industry will need to be able to demonstrate that it meets market requirements through standards 

and certification.  

https://www.integritysystems.com.au/
https://www.mla.com.au/news-and-events/industry-news/
https://www.albertafarmexpress.ca/news/sustainable-beef-pilot-continues-to-expand-2/
http://www.pcaspasturefed.com.au/
https://www.mla.com.au/news-and-events/industry-news/taking-the-carbon-neutral-leap/
https://www.mla.com.au/news-and-events/industry-news/taking-the-carbon-neutral-leap/
https://www.hellonaturalliving.com/ethical-beef-grain-fed-grass-fed-and-organic/
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4.3.2 Footprints and labels  

In order to maintain access to export markets, Australian agricultural industries are increasingly 

aware that they should seek to ensure that Australian production systems and products are not 

disadvantaged as metrics are developed for environmental labelling. The EU is leading the way as it 

progressively rolls out product environmental footprint (PEF) category rules for a growing range of 

products. An environmental footprint value attached to a product seeks to influence consumer 

decisions through information on the environmental sustainability. Footprint labels can be used to 

compare or rank similar products, but while scientifically-sound metrics are critical, so too is the use 

and interpretation of footprint labels. Experience has shown there is a risk of misinterpretation by 

consumers and by policy makers even when reliable information is provided on a labels or a footprint 

metric. As a result, there is no guarantee that the outcome of investment in a footprint on products 

will be beneficial for consumers, industry or the environment (See also Section 6.2.7). 

Consumers often state in response to surveys that they have a preference for ‘ethical’ food products, 

but data show that it is generally more often price, quality and health considerations that drive the 

actual purchase. In this context, observations by Kieran Smith, Beef Extension Officer, following 

travel to the US with the Australian Intercollegiate Meat Judging team (Beef Central March 2020) 

provide some interesting perspectives on markets for Australian beef (largely for burgers) in the US. 

He noted growing consumer trends towards healthier products, an increasing awareness of the 

environmental impacts of food, a demand for fresh products, and a growing amount of labelling and 

branding of products. These trends tend to favour Australian lean meat, but shifts in marketing 

towards fresh products and increase in availability of alternative protein burgers (e.g. the plant-based 

Impossible Burger) have the potential to affect the demand. It is possible that willingness to pay a 

premium for Australian grass-fed beef, viewed by consumers to be healthier and more natural, may 

follow with appropriate marketing strategies. In 2019, approximately 73% of the 252,000 tonnes of 

beef exported from Australia to the USA was frozen grass-fed products, so in spite of not being ‘fresh’, 

developing trusted metrics and labelling for beef demonstrating ecosystem services and animal 
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welfare attributes of Australian beef can respond to consumer preferences. 

A reliance on a single ecosystem service or environmental impact in product labels or market claims 

does not provide consumers or policy developers with sufficient information for decisions or 

strategies directed towards sustainability. The most common single score of environmental benefit 

presented on labels has become the ‘carbon footprint’. This metric assigns a score using a life cycle 

assessment approach, frequently without considering the full ‘cradle to grave’ impacts of a product 

or potential for trade-offs with other ecosystems services such as biodiversity or water use and 

quality. The carbon footprint of meat, milk and fibre products from ruminant livestock is estimated 

to be high reflecting enteric methane emissions but does not consider beneficial impacts such as 

enhanced soil carbon or tree retention on farm (storing carbon, supporting biodiversity) compared to 

other production systems. Raising awareness of the need for balance and risk of perverse 

environmental outcomes can be difficult amongst the ‘noise’ of opinions and communications. 

In January 2019, the UK Lancet Commission (Willett et al. 2019) published Food in the Anthropocene: 

the EAT–Lancet Commission Report which aimed to report on ‘healthy diets from sustainable food 

systems’. The report proposed potential solutions to reduce the environmental impact of food 

production and consumption and endorsed a substantial reduction in global meat consumption. The 

authors acknowledged that, in some regions, animal production can be essential for quality of 

livelihoods, poverty alleviation and for ecosystem services from grasslands. Moreover, responses 

from a number of experts highlighted that sustainable nutrition has to be flexible and tailored to 

different cultures and food availability. The importance of sustainable livestock systems for socio-

economic benefits, nutrition security, and in maintaining natural grassland biodiversity and land 

condition was noted, but most attention and publicity surrounding the publication centered on the 

recommendation to reduce meat consumption.  

This is one of the more recent publications to highlight the importance of meat producers being able 

to demonstrate the positive aspects of sustainable livestock production if they are to maintain access 

to markets and, ideally, price premiums for certified ecosystem service benefits. Overall there are 

some examples of high end markets (e.g. Box 3) but little clarity about the potential scale of the market 

for products with carbon or other ecosystem service credentials. It seems likely that this segment will 

remain a niche market for some time.  

 

5. Methods for markets in credits or certified products 

There are a number of established or emerging markets for credits or certified products that can 

provide opportunities for livestock producers to realise recognition and potentially income for 

verifiable improvements in ecosystem services. The ecosystem services may be for public good or for 

both private and public benefits. The most important market mechanisms of relevance to red meat 

producers in northern Australia are described in this section, with a focus on those having high 

integrity and providing potential to earn credits and realise value for carbon and ecosystem service 

and/or market meat products at premium prices. This section also provides a critical review of 
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available information on metrics and accounting systems for credits and the most recognised tools 

and standards to enable a credible and verifiable label or claim to be made for the environmental 

qualities of a product.  

      

5.1 Emissions Reduction Fund 

5.1.1 Structure and Governance 

The ERF was enacted in Australia in 2015 through amendment of the Carbon Credits (Carbon 

Farming Initiative) Act 2011 (the CFI Act), the Carbon Credits (Carbon Farming Initiative) 

Regulations 2011 and the Carbon Credits (Carbon Farming Initiative) Rule 2015. The CFI Act, 

originally designed for agriculture, forestry, and landfill offsets only, was extended to cover all 

sectors of the economy – energy, industry, waste and transport. The overall goal of the legislation 

with a budget of AUD $2.55 billion for 2015 – 2019, was to support Australia’s international 

obligations to reduce greenhouse gas emissions.   

The ERF is a carbon crediting and pricing mechanism aimed at providing incentives for organisations 

and individuals to adopt new practices and technologies that reduce their emissions and/or increase 

sequestration. Participation is voluntary. ERF methods (or older CFI methodologies), set out the rules 

to enable projects to register under the scheme and to be issued with ACCUs.  Eligible ACCUs can be 

sold either through Government reverse auctions or in private secondary markets for use as carbon 

offsets. The framework and rules for crediting and purchasing seek to ensure that abatement is 

genuine and additional. The eligible activities can also provide environmental, economic and social 

benefits for public good as well as private good through productivity and income benefits for farmers, 

landholders and indigenous communities. In addition to crediting and purchasing of ACCUs, the 

ERF has a compliance tole, known as the Safeguard Mechanism which aims to constrain growth in 

emissions from large entities (See Box 4).  

Governance responsibilities related to the ERF scheme are shared by the Minister, responsible 

government department (DISER), Clean Energy Regulator (CER) and Emissions Reduction 

Assurance Committee (ERAC). The Minister is responsible for making new methods, varying and 

revoking existing methods and determining method development priorities. Up until September 

2020, the Department was responsible for proposing new methods and method variations and 

assisting in the development of method priorities, but responsibilities for method development and 

reviews transitioned from the Department of Industry, Science, Energy and Resources (DISER) to the 

CER which retains previous roles in administering the scheme, including registering and crediting of 

projects, conducting auctions and managing the Safeguard Mechanism. The ERAC is a statutory 

committee which operates as an independent technical body to ensure the integrity of ERF credits by 

advising on new methods and variations, and proposals to revoke methods, and by undertaking 

periodic method reviews and crediting period extension reviews.  

The integrity and auditing requirements aim to ensure the ERF incentivises additional and genuine 

abatement that can contribute to meeting Australia’s international emissions reduction target. The 

governance structure also seeks to ensure practical arrangements that encourage participation and 
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provide projects the opportunity to earn income from credits with high credibility in primary and 

secondary market mechanisms.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.1.2 ERF results and status of projects 

Participants who have registered an ERF project with the Regulator, can elect to enter the reverse 

auction system and, if successful, have a contract for the purchase of ACCUs by the Australian 

Government. Participants submit a bid to the Regulator that includes the price and volume of ACCUs 

and the timeframes for delivery, with the success of a bid dependent on its contribution to lowest cost 

abatement. Successful bidders receive the price they specify in their bid. To date (October 2020), the 

Regulator has held 11 auctions for the ERF, and has committed to purchase approximately 200 million 

tonnes of abatement through 463 contracts (CER 2020d; Figure 24).  

Box 4. Summary: Emissions Reduction Fund (ERF) policy context 

• The Carbon Farming Initiative (CFI) Act 2011 was established to supply offsets to Australia’s Carbon 

Pricing Mechanism – a national ETS.  

• In 2014, this mechanism was repealed, the CFI transitioned to the ERF.  

• There are three components of the ERF: 

o A crediting scheme to generate certified offset credits as ‘Australian Carbon Credit Units’ (ACCUs) 

in offset projects, with one ACCU earned for each tonne of carbon dioxide equivalent (tCO2-e) 

sequestered or avoided being emitted by a project. 

o A purchasing scheme to enable the Australian Government to purchase ACCUs from owners of 

eligible offset projects who have voluntarily entered into a carbon abatement contract with the 

government and participated in the auction scheme; credits may alternatively be sold into the 

secondary market.  

o A safeguard mechanism that places legal emission obligations on major emitters (facilities emitting 

>100,000 t CO2-e per year), which can be met through relinquishment of ACCUs (potentially 

supporting a market for compliance obligations). 

• ACCUs issued by the ERF can be used for compliance under the ERF Safeguard Mechanism or sold 

under the Government auction system or secondary markets.  

• Developers of projects can enter into contracts with the Australian government to deliver future 

ACCUs, and contracts are won through a reverse auction held by the Clean Energy Regulatory (CER) 

on the price of ACCUs to be delivered.  

• As of April 2020, ten auctions had taken place with 475 projects contracted this way to deliver over 193 

million ACCUs, with about two-thirds coming from forestry and land use activities.  

• The government is seeking to introduce more flexibility to the ERF:  

o In January 2020, the government proposed amendments to allow projects and their credits under 

the ERF to be transferred to new project proponents; 

o In February 2020 the government included "option" contracts which provide successful project 

proponents with the flexibility to choose whether to deliver abatement at the contracted price to 

the government or to sell the credits elsewhere.  
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Figure 24. Total ACCUs transferred to the Commonwealth each financial year under contracts with the CER (A) and total number 

delivered under contracts (B). (Source: CER http://www.cleanenergyregulator.gov.au/.  Note the CER shows combined data for 2014-

15 and 2015-16 and this has been arbitrarily split equally across the two years) (A), and proportion of contracted abatement 

delivered up to March 2020). 

The Regulator now has two options for contracting with successful auction bidders – fixed delivery 

and optional delivery. Fixed delivery contracts have been used for all 11 auctions, while auction 10 

in March 2020 was the first to pilot an optional delivery contract. Following evaluation, this contract 

type was retained and will be offered at future auctions. At auction 11 in September 2020, optional 

were favoured over fixed contracts. The CER (2020c) estimates the total value of all contracts awarded 

has reached $2.4 billion. There are a number of factors that could be influencing participation in 2020, 

including uncertainty regarding outcomes of method reviews underway by ERAC and of the update 

of FullCAM, and effects on travel to project sites of COVID-19 restrictions.  

 

 
 

 

 

 

 

 

 

 

 

 

 

The current status of the ACCU issuance under the ERF as provided in the Clean Energy Regulator 

Quarterly Carbon Market Report – June Quarter 2020 (CER 2020d) is summarised in Box 5, and data 

Box 5.  Status of Emissions Reduction Fund after June quarter 2020 (CER 2020d)  

• Supply of Australian Carbon Credit Units (ACCUs) was 4.8 million in Quarter 2 2020 and on track for 

16 million ACCUs in 2020. 

• ACCU holdings grew to 7.5 million.  

• Voluntary demand surged with 206,000 ACCUs surrendered in Quarter 2 2020, up 85 per cent 

compared to Quarter 2 2019.  

• Project registrations surpassed 2019 with 43 projects registered in the first half of 2020, compared to 

39 projects in all of 2019.  

o 23 new projects were registered in Quarter 2 2020, representing an estimated 3.5 million tonnes of 

potential abatement out to 2045.  

o At 31 July 2020, 91 project registration applications were on-hand, under assessment. 

• Advance payments of up to $5,000 to assist with upfront costs of soil sampling will be offered to 

eligible proponents. 

• Spot prices declined from $16.40 at the end of Quarter 1 2020, to $15.85 at the end of Quarter 2 2020. 

It has since rebounded reaching $16.05 in July, before falling again to $15.90 at the end of August. 
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in Figure 25 illustrates the continuing of dominance of vegetation activities in ERF projects. There are 

signs of increasing project diversity with registrations for projects using methods other than 

vegetation rising to 45% in first quarter of 2020 compared to 27 % of all 2018 registrations (CER 2020a).  

 

 

Figure 25. Number of new project registrations by method type for each quarter from Q2 2018 to Q2 2020, showing that vegetation 

methods have a continued, but possibly declining, dominance. (Source: CER 2020d). 

Vegetation methods are the main activity type in projects in Queensland and New South Wales, the 

states which have been credited with most ACCUs (Figure 26). South-west Queensland has most 

activity in Human Induced Regeneration and Native Forest from Managed Regrowth projects, while 

savanna burning and waste (primarily landfill gas) project registrations are strong in the north and 

east, respectively, of the State (CER 2020d). Queensland dominated project registrations in the June 

Quarter 2020 with over a third of new projects and this potentially reflected the incentive of the Land 

Restoration Fund.  

 
Figure 26. Total number of ACCUs issued per method type by location, Q2 2020 and scheme to-date (Source: CER 2020d). 
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5.1.3 ERF and CSF going forward 
 

Under the ERF, more than 82 million ACCUs have been issued to projects, including a record 15 

million in 2019-20, with 58.9 million ACCUs delivered under contract to the Government (CER 

2020d). The eleventh auction held in September 2020 was the largest by volume since 2017 (CER 

2020c), with the CER awarding contracts for 7 million tonnes of abatement on behalf of the 

Commonwealth. In total, 35 contracts were awarded for 33 projects with two projects securing both 

an optional and fixed delivery contract. The average price per tonne of abatement purchased at the 

auction was $15.74, an average price of $15.77 and $15.53 for optional delivery and fixed deliver 

contracts, respectively. The value of all contracts awarded at the eleventh auction was $110.3 million 

(2020c). 

There are a number of developments and policy changes that may impact demand and supply going 

forward.  

• State and territory government programs:  

− Increases in demand from state and territory governments aiming to meet net-zero targets 

could result in more project registrations.  

− Recent publication by the Western Australia EPA of its Environmental Factor Guideline 

identifies how greenhouse gas emissions are considered in the state’s environmental 

impact assessment process and provides a framework for managing emissions. Under the 

framework, the WA EPA recognises surrender of ACCUs as an accountable and 

enforceable method for mitigating excess emissions.   

− Potential increase in interest in ERF projects may accelerate with implementation of the 

Queensland Land Restoration Fund (LRF) with the first call proceeding in 2020 (see 

Section 5.2).  

• The federal government has recently invested in understanding how the ERF can be managed 

to provide additional emissions reduction and carbon sequestration towards meeting 

Australia’s international targets by improve carbon abatement opportunities across sectors 

and increasing participation. 

− An expert panel examined additional sources of low-cost chaired by Mr Grant King (the 

“King Review’) with the review report (Australian Government 2020a) providing 26 

recommendations targeted at supporting an emerging trend of voluntary emissions 

reductions and maximising co-investment from the private sector and other levels of 

government alongside the $2 billion Climate Solutions Fund. These recommendations 

included changes that would help facilitate uptake by agricultural producers and other 

land managers, e.g. through more efficient processes for method development.  

− In May 2020, the government released a Technology Investment Roadmap Discussion Paper 

to provide a framework for future investments in low emissions technologies. The paper 

considers technologies across all sectors with a focus on fossil fuel sectors (energy, 
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transport, electricity generation) that currently have few ERF projects, but includes 

options for investment in technologies to accelerate abatement from agriculture and land 

management. Enhancing soil carbon stocks and livestock productivity, along with 

deploying technologies to enhance fertilizer use, carbon storage in vegetation and 

improving fire management are specifically listed. The report states (page 68): 

In livestock, increasing soil carbon has the potential to reduce emissions and increase 

productivity. Reducing the cost of measuring the impact of management activities on soil 

carbon sequestration is critical to realising this potential. Other promising technologies in 

the research and development phase include alternative feeds for northern pasture cattle 

(Leucaena and Desmanthus) and the use of supplements (Asparagopsis (red algae) and 3-

NOP) in beef feedlot and dairy systems. 

The Government will continue to pursue opportunities to increase productivity and reduce 

emissions in agriculture through a range of mechanisms, including the Climate Solutions 

Fund. 

The roadmap was followed by release on 22 September 2020 of the First Low Emissions Technology 

Statement 2020. The Low Emissions Technology Statement identifies five priority low emissions 

technologies: 

1. clean hydrogen; 

2. energy storage; 

3. low carbon materials (steel and aluminium); 

4. carbon capture and storage (CCS); and 

5. soil carbon. 

New ERF method development is planned to enable projects to earn credits for technologies such as 

CCS, the inclusion of soil carbon in the top five priorities suggests that carbon farming, and 

specifically soil carbon sequestration, is expected to have increased importance as part of Australia’s 

future planning to reduce carbon emissions. 

While Government response and changes arising from reviews and recommendations published in 

2020 by the Expert Panel chaired by Grant King, the Technology Statement and the Climate Change 

Authority 2020 review of the ERF are still evolving, all indicate a continuing role for land sector 

abatement in meeting Australia’s international commitments.  There is a clear recognition that carbon 

offsets and agricultural emissions reduction will be needed as well as lowering emissions from fossil 

fuel sources for Australia to meet its 2030 Paris Agreement target. As the largest contributor to 

agricultural emissions, the ruminant livestock subsector has the potential to significantly contribute 

to Australia’s 2030 target. Agricultural industries need to engage with the Commonwealth 

government in developing new or improved methods and in research to fill data gaps to realise 

opportunities to the greatest extent.  Engagement with state and local governments and private 

organisations will also facilitate project implementation and access to carbon offset markets.  

5.1.4 ERF Methods  
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Methods under the ERF define eligible emissions reduction activities and set the rules for 

implementation of an ERF project and for estimating and reporting abatement or sequestration. Only 

projects complying with requirements of a method determination are eligible to be registered under 

the ERF and to earn ACCUs. In 2020, responsibility for ERF method development moved from the 

Department (DISER) which was previously responsible, to the CER and this transition is still in 

process at October 2020. Priorities for new methods are determined by the Minister and informed by 

the Department with consideration given to questions set out in the ERF White Paper. In developing 

methods, the department sought scientific advice and consulted with technical experts, industry, and 

potential end users of each method. Details of the process to be undertaken by the CER is still evolving 

but aims at a more streamlined process with a KPI of finalising each new method within a 12 month 

period.  This section discusses some issues concerning method prioritization and development, and 

outlines methods that are applicable to northern beef producers. It should be noted that some aspects 

may change following a suite of announcements by Minister Taylor in connection with release of the 

First Low Emissions Technology Statement announcements (Commonwealth of Australia 2020d).   

Before making a method, the Minister must be advised by the ERAC on whether a draft method meets 

the offset integrity standards (OIS) which are set out in the CFI Act, and cannot make a method if 

advised that these standards are not met. The OIS are critical to overall scheme integrity as well as 

the integrity of each method. They are intended to ensure carbon credits issued under ERF methods 

represent genuine abatement that can be counted towards meeting Australia’s international 

emissions reduction obligations. The ERAC must be confident that the abatement would not have 

occurred without the incentive provided by the scheme. These standards and their interpretation are 

important in the context of discussing possible new methods or variations of existing determinations.  

In summary, the six offset integrity standards legislated in the CFI Act are:  

1. Additionality: A method should result in carbon abatement that is unlikely to occur in the 

ordinary course of events (disregarding the effect of the Act).  

2. Measurable and verifiable: A method involving the removal, reduction or emissions of 

greenhouse gases should be measurable and capable of being verified. 

3. Eligible carbon abatement: A method should provide abatement that is able to be used to meet 

Australia’s international mitigation obligations. 

4. Evidence-based: A method should be supported by clear and convincing evidence. 

5. Project emissions: Material greenhouse gas emissions emitted as a direct result of the project 

should be deducted. 

6. Conservative: Where a method involves an estimate, projection or assumption, it should be 

conservative. 

Methods and method variations must satisfy all the integrity standards. Appendix 3 provides more 

detail on how the ERAC interprets the standards in seeking to achieve the objects of the Act: 

• to remove greenhouse gases from the atmosphere, and avoid emissions of greenhouse gases, 

in order to meet Australia's international mitigation obligations; 

• to create incentives for people to undertake offsets projects; 
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• to increase carbon abatement in a manner that is consistent with the protection of Australia's 

natural environment and improves resilience to the effects of climate change; and  

• to authorise the purchase by the Commonwealth of units that represent carbon abatement.  

The method assessment process aims to ensure that, to the extent practicable, credits are only issued 

in relation to genuine abatement, while also being mindful of the importance that methods still create 

incentives for people to undertake offsets projects in the course of running a viable and profitable 

business. Only with uptake and achieving new and genuine abatement will the ERF help Australia 

meet its mitigation targets and there must be realistic balance between requirements that provide 

strictly accurate emissions and sequestration accounts, enabling practical, cost-effective project 

activities and ensuring that the integrity of credits is maintained for market confidence. The 

interrelatedness of the OIS is also considered. For example, in assessing whether a method satisfies 

the measurable and verifiable standard, the Committee must be satisfied the mechanisms contained 

in the method are supported by clear and convincing evidence. 

As of mid-2020, there are 34 methods under which projects can apply for registration with the CER – 

12 relevant to industry and transport, 4 for waste and wastewater management and 18 for activities 

in the land sector. Agricultural producers and other land managers can generate carbon credits from 

eligible activities that reduce emissions from agricultural production or increase removals through 

vegetation and soils on agricultural land (Table 4).   

Table 4. ERF methods of most relevance to livestock producers in Queensland. 

Method (Short 

common-use name)1 

DESCRIPTION2 

Methods to avoid enteric methane emissions 

Beef cattle herd 

management 

Improvements in grazing beef cattle herd management to reduce methane 

emissions (e.g. establishing higher quality pasture, feeding supplement, 

improving weaning percentage, installing fences or expanding watering points)  

Beef cattle nitrate 

supplement method 

Reducing methane emissions in pasture-fed beef cattle by replacing urea lick 

blocks with nitrate lick blocks  

Feeding dietary 

additives to dairy cows  

Providing dietary additives (e.g. canola meal, cotton seed) to milking cows to 

reduce methane 

Vegetation management 

Avoided deforestation  Preserving forests on land where land managers have a clearing permit that 

permits deforestation (according to eligibility requirements) 

Avoided clearing of 

native regrowth  

Avoiding clearing of native regrowth to increase sequestration in continued 

growth 

Human induced 

regeneration  

Changes in management to promote natural regeneration of a permanent even-

aged native forest 

Native forest from 

managed regrowth  

Changes in management to promote natural regeneration where there would 

otherwise be a cycle of re-clearing 

New farm forestry 

plantations  

Establishing small-scale forests for harvest on cleared agricultural land with 

measurement based sequestration 

Environmental or 

Mallee plantings 

Establishing a forest through direct seeding or planting with FullCAM based 

sequestration 

Plantation forestry Establishing forests for harvest on cleared land, or changing from short to long 

rotation plantation management 
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Soil carbon sequestration 

Soil carbon 

sequestration in 

agricultural land 

Increasing soil carbon stocks in agricultural land using eligible new practices, 

with sample-based measurements3 

Soil carbon 

sequestration using 

default values 

Increasing soil carbon in grazing lands using eligible activities, with change 

estimated using modelled default values  

Savanna fire management 

Savanna burning – 

emissions avoidance  

Using early dry season burning to reduce emissions from late dry season fires in 

savannas  

Savanna burning – 

emissions avoidance 

and sequestration 

Using early dry season burning to reduce emissions from late dry season fires 

and to increase carbon stored in savanna landscapes 

1For full name of the Method Determination see https://www.industry.gov.au/regulations-and-standards/methods-for-the-

emissions-reduction-fund  
2These methods are those most relevant to extensive cattle and sheep lands in Queensland. For additional material including 

factsheets and explanatory material see www.cleanenergyregulator.gov.au .   
3The 2014 Soil carbon in grazing lands by measurement method (revoked in 2019) also has several registered projects. 

 

5.1.5 Participating in the ERF  

There are four main steps that must be followed to participate in the ERF: (1) Applying to register a 

project; (2) Establishing a contract; (3) Reporting and auditing: and (4) Delivery and payment. The 

process is shown in Figure 27 and explained briefly below, with further detail available from the 

Department of Industry, Science, Energy and Resources and the Clean Energy Regulator websites.  

 

Figure 27. Steps in developing an ERF project and generating carbon credits. (Source CER: 

http://www.cleanenergyregulator.gov.au/csf/Pages/How_it_works.html Accessed May 2020). 

 

Participation in the ERF is voluntary. Organisations or individuals can diversify their income through 

earning ACCUs, but participation can be daunting as legislation, process and the rules set out in 

methods are not simple. Many new participants choose to engage a service provider specialising in 

carbon projects to manage the details of the steps shown in Figure 27. Section 6.1 of this report 

summarises the services provided by service providers who represent land managers, farmers or 

others wishing to participate in ERF projects.   

As with all business interests, it is important that due diligence is done before entering into an 

https://www.industry.gov.au/regulations-and-standards/methods-for-the-emissions-reduction-fund
https://www.industry.gov.au/regulations-and-standards/methods-for-the-emissions-reduction-fund
http://www.cleanenergyregulator.gov.au/
http://www.cleanenergyregulator.gov.au/csf/Pages/How_it_works.html
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agreement with a service provider or a contract with the Government. A proponent, whether an 

individual or organization, should ensure they understand well the full implications for their 

business and any land rights or covenants, the legal and time commitments involved, and any risks 

arising from the arrangements. While project methods and supporting material provide details on 

how to run a method, measure and calculate abatement and reporting obligations, impacts on time 

of technical requirements and analysis costs may require more investigation. It is generally 

recommended that a prospective proponent should seek specific expert advice on eligibility, risk, and 

impacts on their land or business, and should undertake an individual risk analysis based on that 

advice. Examples of information that should be obtained to support decisions include: 

• Determining if a project can meet the eligibility requirements. 

• Selecting the appropriate legislated project method noting that to participate in the ERF. 

• Understanding the reporting and auditing requirements and the costs of these obligations 

under the selected method. 

• Ensuring the project is well-planned and considers personal and business impacts including: 

o Undertaking a cost-benefit analysis 

o Ensuring access to the capability and skills needed (either existing or through 

engaging a service-provider). 

o Establishing the project structure (whether as an individual or aggregated project). 

o Setting up monitoring and record-keeping systems. 

After a project is registered, the project owner may bid at any time to sell credits in the Government 

reverse auction process.  If a bid is successful, the project owner enters into a carbon abatement 

contract administered by the CER to deliver abatement of at least 2,000 t CO2-e per year for the 

duration of the contract.  The standard contract period for emissions reduction projects is 7 years, but 

for projects with a crediting period of 10 or more years, it is up to 10 years.  Short-term contracts of 

less than 7 years or a one-off immediate delivery are also possible. Sequestration projects are subject 

to a ‘permanence period’ – the period over which the carbon stocks built through the project activity 

must be retained and steps taken to prevent loss of the stored carbon. This period is nominally 100 

years, but proponents can opt for a shorter 25 year permanence period at a discounted credit issue.  

Contracted ACCUs must be transferred from the Australian National Registry of Emissions Units 

(ANREU).  However, the required volume of ACCUs can be met through any project or purchased 

from another source to meet the contract conditions and, if anticipating a shortfall in delivery, a 

contract owner can normally negotiate a revised schedule, although this may be restricted to 20% 

under-delivery. Requirements for registering a project, entering an online bid and delivery on 

contracted ACCUs are set out on the CER website (http://www.cleanenergyregulator.gov.au). 

 

5.1.6 Status of ERF projects  

At 14th April 2020, there was a total of 822 projects registered, and 78,106,315 ACCUs had been issued 

nationally. Grazing lands dominate the projects by location and number of ACCUs contracted (Figure 

26). In this discussion of status, the focus will be on projects in Queensland to illustrate the status of 

http://www.cleanenergyregulator.gov.au/
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ERF uptake in this important northern red meat production region. Figure 28 gives data from the 

Australian National Registry of Emissions Units (ANREU) 

(http://www.cleanenergyregulator.gov.au) on the number and location of registered ERF projects in 

Queensland relevant to livestock production.  

 
Figure 28. Number and location of projects and ACCUs issued in Queensland, for the three major land sector method types relevant to 

livestock producers. Data for all savanna projects in northern Australia are also shown. Data as at 14 April 2020. (Source: CER 

www.cleanenergyregulator.gov.au/)  

http://www.cleanenergyregulator.gov.au/
http://www.cleanenergyregulator.gov.au/
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Fifteen projects registered under Agriculture methods were located wholly or partly in Queensland, 

i.e. in Qld; Qld + NSW; Qld + NT + WA, but, of these, four have been revoked. Most projects (eight) 

are under the 2014 grazing land soil carbon sequestration measurement method which is now 

revoked (all with a 25 year permanency period; all yet to start reporting). Only three projects use the 

beef herd management method, with 176,716 ACCUs delivered in total for two of these.    

In Queensland there have been 47 savanna burning projects registered, with eight subsequently 

revoked, and across the northern Australia beef region there are 75 registered projects issued with 

over 7 million ACCUs. Many of these projects are managed by indigenous proponents using 

traditional burning approaches.  Nine projects have registered under the now revoked 2013 method, 

37 under the 2015 (revoked) emissions avoidance savanna burning method. There are four projects 

using the 2018 method for emissions avoidance and one using the 2018 method for emissions 

avoidance plus sequestration.  In total, to May 2020, 2,215,968 ACCUs have been issued under these 

projects.  

By far, most interest has been in forest projects, with 167 projects having been registered under 

vegetation methods of which 17 have been revoked.  The majority, 118, were registered under the 

2013 Human Induced Regeneration method. There are 33 Native Forest from Managed Regrowth 

projects, eight Environmental Plantings projects, three Avoided Clearing projects, four Reforestation 

method projects and one Plantation Forestry project.  The nominated permanence period is 100 years 

for 62 registered projects, with the remainder being 25 year projects. In total 10,897,186 ACCUs have 

been issued for vegetation projects located in Queensland, including 83,357 Non-Kyoto ACCUs. 

 

5.1.7 Future method development  

Several announcements from Government during 2020 will affect the timing and scope of 

opportunities for livestock producers in Australia’s carbon credit market initiatives. While the 

process of how delivery of the new process and priorities is yet to be fully revealed, planning during 

the second half of the year gives positive indications for engagement with industry in development 

of new methods. Section 8.3 discusses some specific opportunities for the livestock sector arising from 

recommendations from the King Review (Commonwealth of Australia 2020b), directed at expanding 

abatement from the ERF. Other announcements and initial reactions include: 

• The ERF method development function transitioned from the DISER to the CER in October 

2020. The CER has a goal to streamline method development with a goal to develop new 

methods within a 12 month period, and to increase consultation and input of industry, 

potential end-users and experts in co-design. The CER also continues to administer the 

scheme (https://www.minister.industry.gov.au/ministers/taylor/media-releases/cutting-red-

tape-support-emissions-reduction).  

• In the 2020-21 budget the Government announced funding to improve data and modelling to 

support climate change policy including for soil carbon and livestock methane 

https://www.minister.industry.gov.au/ministers/taylor/media-releases/cutting-red-tape-support-emissions-reduction
https://www.minister.industry.gov.au/ministers/taylor/media-releases/cutting-red-tape-support-emissions-reduction
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https://www.industry.gov.au/sites/default/files/2020-10/2020-21-department-of-industry-

science-enery-and-resources-pbs.pdf.  

• In response to the Low Emissions Technology Statement (Commonwealth of Australia 2020d) 

released by the Minister in September, the Government stated it will seek opportunities to 

partner with industry and researchers to improve soil carbon measurement to meet a ‘stretch 

goal’ to reduce soil measurement costs to below $3 per hectare per year. High soil 

measurement costs are a barrier to participation especially for extensive livestock producers, 

and this investment has the potential to accelerate financially viable activities for earning 

carbon credits and improving productivity. In addition, the CER is working with service 

providers and industry to simplify administration. 

Red meat stakeholders have expressed strong interest in the prospects for new or varied ERF methods 

could expand options for livestock producers to also link to opportunities for generating co-benefits 

under Queensland’s Land Restoration Fund (LRF) (See Sections 5.2 and 8.3). However, at the time of 

finalising this review, the Minister hadn’t released his priorities for method development for 2021, 

except that they would include a new method for soil carbon and a Carbon Capture and Storage 

(CCS) method.  

5.2 Land Restoration Fund 

5.2.1 Purpose and structure of the LRF  

The Queensland Government’s Land Restoration Fund (LRF), announced in 2017, is a $500 million 

commitment to build the carbon farming industry in the State by expanding environmental markets 

and valuing natural capital and co-benefits (https://www.qld.gov.au/environment/climate/climate-

change/land-restoration-fund). By investing and working with industry, the LRF (Box 6) aims to: 

• Facilitate a pipeline of qualifying Queensland-based carbon offset projects; 

• Pursue environmental and economic co-benefits as defined by the Queensland government;  

• Support research and development into emerging areas where the State has a comparative 

advantage for the purpose of establishing eligibility as ACCUs. 

• The LRF builds on the carbon farming strength in Queensland demonstrated through already 

having 150 of the 475 projects contracted under the ERF, which is second only to New South 

Wales in total (CER 2020, Section 5.1.6). The LRF investment aims to expand Queensland 

carbon farming by supporting land-sector ERF projects in agriculture and forestry related 

areas, that also deliver environmental, social and economic co-benefits to the carbon 

abatement activities. By adding a value to the broader co-benefits of ERF carbon offsets 

activities, the LRF targets investments that recognise total project benefits. In doing so, the 

LRF seeks to ensure realization of outcomes unlikely to have been achieved without the 

addition of the State investment. The Fund will operate by developing long-term purchasing 

agreements for ACCUs with land managers and purchasing a specified number of ACCUs. It 

will separately pay an annual sum in return for demonstrated progress in relation to project 

https://www.industry.gov.au/sites/default/files/2020-10/2020-21-department-of-industry-science-enery-and-resources-pbs.pdf
https://www.industry.gov.au/sites/default/files/2020-10/2020-21-department-of-industry-science-enery-and-resources-pbs.pdf
https://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund
https://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund
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co-benefits milestones and a level of security offered for their long-term continuation. The 

Fund requires supported projects to provide assurance that co-benefit outcomes are delivered, 

in accordance with the LRF Co-benefits Standard. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A key objective of the LRF is to provide to farmers and land managers new options for generating 

reliable carbon farming income streams from improved land management practices (eligible under 

an ERF method) that either increase storage of carbon in landscapes or reduce greenhouse gas 

emissions. A robust carbon farming industry in Queensland will help create regional jobs and 

contribute to reducing Queensland’s carbon emissions. It can also provide ecosystem services co-

benefits such as healthier waterways, more habitat for threatened species, and more resilient 

landscapes.  

The LRF is open to land managers with the legal rights as defined by the CER for the purposes of 

eligibility to register a project under the ERF (www.qld.gov.au/environment/climate/climate-

change/land-restoration-fund). The Queensland government expects support for the program and 

demand for carbon credits with added co-benefits from the private sector as well as from the LRF 

itself. Investment by private industry in all stages of LRF project development, implementation and 

credit purchase is anticipated to help ensure the ongoing viability of the scheme. For beef and sheep 

producers, who often manage large areas of land, this represents a genuine opportunity to generate 

additional, regular payments and diversifies the farm income stream while improving the efficiency 

and long-term resilience of their landscape and enterprise. 

5.2.2 LRF Priorities and Co-benefits Standard  

The three priority areas identified for investment in the LRF 2020 funding round are:  

1. Land restoration to improve the health of wetlands and coastal ecosystems, including the 

Box 6. How the Land Restoration Fund works 

The Land Restoration Fund (LRF) provides the opportunity for additional income as well as the potential for 

private benefits from increased landscape resilience and productivity gains for agricultural producers and 

other land managers who have ERF projects in Queensland that provide co-benefits on top of the emissions 

reduction or carbon sequestration.   

• Under the LRF, the QLD government enters long-term contracts to purchase carbon credits from the 

applicant at an agreed price. 

• To be eligible projects must be registered under the ERF and be assessed as providing co-benefits 

recognized under the LRF. 

• The LRF offers additional annual payment for the delivery of co-benefits associated with the 

generation of ACCUs credited in ERF projects. 

• The fund also offers a rebate of $10,000 for landholders to support landholders to access advice and 

services during project development (e.g. for carbon farming service providers, professional services, 

environmental consultants and other costs). 

• The additional revenue from LRF annual co-benefit payments may assist project proponents to offset 

project implementation or transaction costs and make activities viable during the implementation 

stage for longer term benefits. 

The LRF Priority Investment Plan (PIP) identifies priorities areas for investment in each funding round. 

http://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund
http://www.qld.gov.au/environment/climate/climate-change/land-restoration-fund
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Great Barrier Reef.  

2. Land restoration for threatened species and biodiversity.  

3. Land restoration for social and economic sustainability.  

In contrast to the ERF which, under the CFI Act 2011, aims to achieve lowest cost GHG abatement 

using a reverse auction process, the LRF uses co-benefits as the key driver to obtain well-designed 

carbon farming projects. This enables the Queensland government to incentivise sustainable land and 

agricultural management practices in projects that deliver on priorities that would likely require 

multiple sources of public and private investments to be implemented otherwise. The LRF may also 

support carbon farming activities with higher costs where the ERF or secondary market carbon price 

is not sufficient to make the project economically viable relative to potential income from using the 

land for agricultural production. These carbon farming projects that are marginal on a cost-benefit 

analysis for the carbon price alone may become economically feasible with income from the LRF for 

the co-benefits associated with the ERF activity.  

The LRF Co-benefits Standard (Queensland Government 2020) sets out how land managers can 

identify, measure, and report the co-benefits that attach to ACCUs from a project. It also outlines how 

the co-benefits will be verified and transparently reported. The three main categories of co-benefits 

of priority under the Land Restoration Fund are:  

• Environmental – biodiversity, habitat for threatened species, and healthier soils, wetlands, 

and water systems.  

• Social and Economic – improving the resilience and strength of regional communities by 

supporting direct and indirect jobs, and more money flowing into Queensland’s regions  

• First Nations – providing on-country business opportunities as well as new service delivery 

businesses and supporting cultural and customary connections Projects supported by the LRF 

may seek to claim co-benefits from one, two, or all of the main co-benefit categories. 

Co-benefits that may be associated with ERF method types, as identified in the Carbon Farming 

Industry Roadmap (CMI 2018) include: 

Vegetation Project co-benefits:  

Diverse environmental plantings and human induced natural regrowth can restore damaged 

or degraded ecosystems, provide diversified revenue streams for farmers and improve 

climate resilience for traditional agricultural activities.  

Restoration of riparian vegetation, if part of the project, can improve water quality and 

increase biodiversity and ecosystem services.  

Agriculture Project co-benefits:  

Soil carbon projects can improve soil health and agricultural productivity.  

Methane capture projects can enable renewable energy generation and improve the efficiency 

of intensive farm operations like piggeries and dairies.  

Savanna Burning Project co-benefits:  

Savanna burning can provide remote Indigenous communities with a steady source of income 

for local employees through ‘on country’ jobs, support local economic activity and build on 
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traditional and customary practice.    

As discussed in Section 3 of this review, the lack of verifiable metrics has been a barrier to developing 

an effective market mechanism for quantifying credits and incentivizing activities to improve and 

maintain ecosystem services. Guided by review of previous systems (Energetics 2017), a new 

framework was developed covering the carbon offset value chain to provide market confidence in 

co-benefits under the LRF. This LRF Co-benefits Standard extends coverage and the evidence base 

for environmental co-benefits by building on the Accounting for Nature Framework developed by 

the Wentworth Group of Concerned Scientists (2016). The Co-benefits Standard includes protocols 

for measuring, reporting, and third party certification of environmental outcomes to provide a metric 

for verified environmental co-benefits. To develop the Core Benefits Verification Framework for 

verifying the cultural, social and environmental value of Aboriginal carbon farming projects, the 

Queensland Government funded the Aboriginal Carbon Foundation to develop a Core Benefits 

Framework for verifying the cultural, social and environmental value of Aboriginal carbon farming 

projects. This Framework which provides a way of documenting and providing evidence of First 

Nations co-benefits from LRF projects is highly significant for Traditional Owners in Australia. 

The development of the Co-benefits Standard recognises the importance in providing a credible basis 

for valuing environmental co-benefits for Queensland while acknowledging the lack of an available 

consistent, standardised metric. Under the Standard, methods will be developed for specific co-

benefits. An overview of the Accounting for Nature Framework is given in Section 6.2.2, including a 

summary of the draft Land Restoration Fund Native Vegetation Monitoring Method (Butler 2020). This 

method would enable measurement and reporting of improvement in condition of vegetation, soil 

and native fauna that can be third-party certified as evidence of environmental co-benefits under 

carbon farming project in Queensland in the context of eligibility for crediting under the LRF.  

5.3 Reef Credit Scheme 

The Reef Credit Scheme (https://www.reefcredit.org/) is a market-based mechanism to incentivise 

water quality improvements across catchments of the Great Barrier Reef. The scheme enables 

landholders to undertake projects that improve water quality through changes in land management 

to generate a tradeable unit of pollutant reduction (a Reef Credit) that represents a quantifiable 

volume of nutrient, pesticide or sediment prevented from entering the Great Barrier Reef catchment. 

A Reef Credit can be sold to investors in water quality improvements such as government, private 

industry and philanthropists, with the relative value of pollutant reduction from nutrient, sediment 

or pesticide based on pollution reduction targets set out in the Reef 2050 Water Quality Improvement 

Plan 2017 – 2022 (State of Queensland 2018). These values are periodically adjusted by the Reef Credit 

Secretariat to reflect changes to pollution reduction targets.   

The development of the Scheme, which commenced in 2017, represents a collaboration between 

government, industry groups, research organisations and regional communities, led by Natural 

Resource Management (NRM) groups, Terrain NRM and NQ Dry Tropics, and environmental 

markets investor, GreenCollar. With financial support from the Queensland Government, the 

https://www.reefcredit.org/
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partnership is developing a framework with independent governance and auditing arrangements 

that will deliver high standards of environmental and financial integrity. Robust methodologies are 

intended to verify reductions in sediment, nutrients or pesticides into the Reef and ensure the 

integrity of the Reef Credits. 

 

5.4 Climate Active Carbon Neutral  

Carbon neutrality is achieved when GHG emissions from a particular activity, process or for an 

organisation have been reduced to zero. In most cases carbon neutrality involves reducing 

emissions as far as practically possible and then purchasing carbon offsets to compensate for any 

remaining emissions that can’t be avoided. Offsets are carbon credits (normally in units of 1 CO2-e) 

generated by projects that reduce or avoid emissions or that remove GHG from the atmosphere 

against a baseline, most often through carbon sequestration in vegetation or soils.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 7. Five Founders Beef – a carbon neutral product 

Five Founders Beef produced by the North Australian Pastoral Company (NAPCO), that manages around 

200,000 head of cattle on over 6.1 million ha of grazing land across Queensland and Northern Territory, as 

well as Wainui Feedlot and Farm on the Darling Downs, has been certified carbon neutral since April 2019.   

NAPCO chose to produce carbon neutral beef because they identified that consumers are becoming more 

mindful about the food they eat, and how it is produced. Consumers are increasingly familiar with the idea 

of fresh and organic produce, or brands and products that offer more environmentally friendly options, 

although carbon neutral meat is still relatively new to the market. For consumers seeking to reduce the 

environmental impact of their dietary choices, while enjoying a good, tender and flavourful steak, NAPCO 

formed Five Founders to present a carbon-conscious choice. 

NAPCO measured carbon emissions produced by Five Founders from paddock to plate including 

transportation of Five Founders beef from Australia to store to plate, and offset emissions not able to be 

avoided. Consumer research showed that animal welfare and environmental care was most important and 

NAPCO sought to ensure the company launched a branded beef article that matched the values of the 

business and the priorities of the consumer, and formed Five Founders to become Australia’s first Carbon 

Neutral certified beef. 

Five Founders Australian beef is promoted as Australia’s First Carbon Neutral certified beef supported with 

information on company values that ensure animal welfare, land management, and regeneration is at the 

heart of our operation, to appeal to “carbon-conscious meat-lovers” who want to make a positive change for 

the future. 

NAPCO sees the potential for supply chain benefits and cost savings from initiatives such as replacing diesel 

powered bores with solar power and other renewable energies, feed efficiency to increase live weight gain, 

and participating in legume trials to measure potential methane reduction. Offsets for remaining emissions 

come from Australian regenerative vegetation offset projects and renewable energy projects in China. Other 

initiatives are to reduce energy emissions on farm using solar energy and using other renewable energies 

where possible, increase planting of legume-based crops to sequester more carbon in the soil, and plans to 

trial feed additives that reduce enteric methane emissions.    
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Five Founders Beef is an example of carbon neutral beef certified under the Climate Active program 

(https://www.industry.gov.au/sites/default/files/2020-07/climate-active-carbon-neutral-standard-

organisations) which is marketed by the North Australian Pastoral Company (NAPCO) (Box 7). 

The Australian Government-backed Climate Active Carbon Neutral is a certification program that 

seeks to demonstrate in a credible and transparent way that carbon neutrality has been achieved. 

There are a broad range of possible applications of Climate Active certification, including products 

and services, organisations, events, buildings and precincts. The credibility of Climate Active 

certification is supported by the Climate Active Carbon Neutral Standard (previously known as the 

National Carbon Offset Standard), providing confidence in claims of carbon neutrality for purposes 

such as reporting or marketing. Use of ACCUs generated in ERF projects as offsets towards Climate 

Active certification further strengthens the credibility of claims.  

 

5.5 Farm Biodiversity Certification Scheme 

In 2019, the Australian Government announced a four year, $34 million Agriculture Stewardship 

Package comprise of three elements, one of which is the Australian Farm Biodiversity Scheme 

(https://www.agriculture.gov.au/ag-farm-food/natural-resources/landcare/sustaining-future-

australian-farming). The Package also includes: 

• The Australian Biodiversity Policy which seeks a national approach to biodiversity with 

alignment between public and agricultural sector views on biodiversity best practice and an 

agreed understanding of the role of agriculture in improving Australia’s biodiversity 

outcomes; and  

• The Agriculture Biodiversity Stewardship Pilot Program with funding to incentivise on-farm 

adoption of good practice for biodiversity and to develop methodologies to support the pilot, 

and monitoring and evaluation to quantify production and biodiversity benefits.  

The Australian Farm Biodiversity Certification Scheme will provide a means for voluntary 

participants to demonstrate best practice biodiversity management of natural resources, and to 

inform the broader community of actions being taken.  The National Farmers Federation (NFF) has 

been funded to lead development of the Scheme and this will occur across three phases. The first will 

review existing biodiversity certification and verification schemes and evaluate frameworks and 

practices to identify factors most likely to contribute to a successful Australian scheme. This will 

inform development of a certification/verification scheme (Phase 2) for trialing and assessment with 

farmers in the third phase.  

The Scheme is consistent with the goal for rewards for the environmental services offered by farmers 

which is a key element of the NFF’s 2030 Roadmap. While initial consultation undertaken by the 

Australian Farm Institute (AFI) as part of the NFF review phase for the Scheme indicated a need for 

clarification of certain aspects, such as how the focus on biodiversity fits with overarching goals for 

sustainability and with farm land and business management, there appears to be overall support by 

farmers and other stakeholders for the Scheme. Consultation did highlight the diversity of systems 

https://www.industry.gov.au/sites/default/files/2020-07/climate-active-carbon-neutral-standard-organisations
https://www.industry.gov.au/sites/default/files/2020-07/climate-active-carbon-neutral-standard-organisations
https://www.agriculture.gov.au/ag-farm-food/natural-resources/landcare/sustaining-future-australian-farming
https://www.agriculture.gov.au/ag-farm-food/natural-resources/landcare/sustaining-future-australian-farming
https://farmers.org.au/roadmap/
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and programs across agricultural industries, regions and supply chain segments, and the range of 

monitoring and reporting systems in existence, domestically and internationally. Stakeholders also 

expressed the need for biodiversity or sustainability programs to have stronger credibility in the 

market place to be accepted by consumers and environmental groups. This highlights the need for 

reliable objective measures or indicators of biodiversity. The Standard and Methods under 

development using the AfN Framework is one model for trying to achieve the rigour and confidence 

needed for ES credits.   

An important aspect of the Australian Farm Biodiversity Scheme is funding for development of a 

monitoring, reporting and measurement framework by The Australian National University (ANU) 

to support the Pilot Program and to ensure the credibility of the Certification Scheme.  Details of the 

ANU Framework are not yet available, but if it adopts an approach that builds on Accounting for 

Nature as commenced in the LRF. This would open possibilities for collaboration and consistency in 

the metrics used between the LRF and the Australian Farm Biodiversity Scheme, optimizing 

investment and potentially minimizing duplication in monitoring for farmers and graziers.  

 

6. Supporting services and metrics   

Market and certification schemes specify methods or frameworks for monitoring, reporting and 

certifying/verifying outcomes for emissions abatement or environmental services.  Under each 

scheme (Section 5), the objective is to quantify credits for carbon or other ES to provide sufficient 

credibility for environmental outcomes and confidence to enable credits to be traded as units of value 

in markets. These markets then enable income, compliance or price premiums as incentives for 

activities to be adopted for environmental benefit and, as appropriate, co-benefits for productivity, 

health and socio-cultural priorities. An important consideration, particularly in looking at valuing co-

benefits along with carbon credits is to be aware of the monitoring and reporting burden for farmers 

wishing to be fully recognised for the benefits of positive management activities and good practice. 

Farmers interested in undertaking carbon farming activities will generally have to engage a 

contractor to provide information on opportunities, associated cost and benefits and to understand 

any risk and obligations of participating in carbon credit markets (See Sections 6.1 and 6.2). The 

general term ‘carbon service providers’ or ‘environmental service providers’ is often used in 

connection with carbon markets in Australia to cover agents, project developers, aggregators, or 

contract authorised representatives who provide a range of services.   

This section discusses considerations for engaging a service provider to assist in the contract and 

implementation obligations of participating in a scheme. The aim is to provide some insights into 

how current Australian systems for estimating ecosystem services credits relate to international units 

and the burden associated with creating eligible verifiable credits. Section 6.2 then outlines some 

accounting systems and metrics that are widely accepted and/or that underpin existing or emerging 

systems or standards relevant to livestock producers in northern Australia.  
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6.1 Service Providers, Aggregators and Auditors 
 

6.1.1 Engaging a ‘carbon service provider’ 

The majority of consultant agronomists or livestock agents don’t have sufficient experience or 

expertise in carbon abatement technologies and market mechanisms, so agricultural producers 

generally need to engage specialist carbon service providers.  However, specialist carbon service 

providers do not necessarily have a good level of understanding of farm businesses and farmer land 

management priorities, constraints on time and other practical on-ground factors. This can affect the 

levels of trust between agricultural communities and private advisers.  

Agricultural producers and other land managers considering carbon projects may also find that the 

cost of obtaining private advice can be significant, again affecting the level of confidence in 

proceeding with venturing into the area of carbon farming. Two factors that may be considered 

helpful are that (1) all carbon providers under the ERF must have an Australian Financial Services 

License, and (2) the majority of carbon service providers are signatories to the Australian Carbon 

Industry Code of Contact, a document developed by the industry under the leadership of the Carbon 

Market Institute (http://marketplace.carbonmarketinstitute.org/code/).  The Carbon Market Institute 

recommends prospective participants should make sure they fully understand the commitment 

before commencing a carbon credit arrangement (Box 8).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Areas of competency that a farmer interested in opportunities for earning carbon credits in the 

Box 8. Participating in the carbon market 

When considering engaging in the carbon market mechanism, a farmer or land manager 

should seek to understand what entering into a carbon credit project and/or contract means for 

his/her business now and in the future, how it aligns with personal values, and what 

obligations and responsibilities he/she will have.  

The following questions are applicable to the ERF but most would be relevant to any carbon 

market mechanism: 

➢ What legal, technical, financial advice will be required to support project planning? 

➢ Will funding be required to support the project’s feasibility? 

➢ Who will be the scheme participant for the project?  

➢ Who will be the designated project manager? 

➢ Who will manage the compliance activities throughout the life of the project? 

➢ Are all key stakeholders aware of the Carbon Industry Code of Conduct and where 

relevant, are they signatories to the Code? 

➢ Will eligible interest holder consent be required for the project?  

➢ Who will carry out the carbon farming project? 

➢ Who will receive the ACCUs once the carbon abatement is achieved? 

(CMI http://carbonmarketinstitute.org/wp-content/uploads/2020/04/CMI_Fact_Sheet_6_Participating-in-the-Cabon-Market.pdf) 

http://marketplace.carbonmarketinstitute.org/code/
http://carbonmarketinstitute.org/wp-content/uploads/2020/04/CMI_Fact_Sheet_6_Participating-in-the-Cabon-Market.pdf
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Australian government ERF scheme should look for when engaging a carbon service provider 

include : 

• Providing advice on identifying and planning ERF projects on an agricultural property; 

• Carrying out cost-benefit analysis for ERF projects; 

• Assisting with ERF project design and activities; 

• Engaging with local Natural Resource Management groups to incorporate NRM plans into 

ERF project design; 

• Obtaining eligible interest holder consent if required (See Note 1 below); 

• Preparing project registrations and auction qualifications for ERF projects; 

• Assisting with reporting requirements and applying for ACCUs on behalf of project 

proponents; 

• Managing ERF project compliance requirements including monitoring, auditing and 

reporting; and 

• Combining multiple ERF projects to increase the scale of emissions reductions and reduce 

project cost, an arrangement often referred to as aggregation (See Note 2 below). 

Note 1: An eligible interest holder is a person or organisation with a specific legal interest in the land on which 

a carbon farming project is being undertaken. Eligible interest holders vary depending on the land title and 

project type, and may include financial institutions, registered native title bodies corporate, or in the case of 

Crown land, the relevant Minister. 

Note 2: Aggregation is usually done under one of two broad categories: 

− Project aggregation - where activities that use the same method to bring about carbon abatement are 

grouped into a single registered project; 

− Contract aggregation - where projects are grouped or ‘bundled’ into a single bid made by the aggregator at 

an auction for a single Carbon Abatement Contract. An aggregated contract can include projects using 

different carbon abatement methods. 

Where carbon project activities also generate co-benefits, additional expertise may need to be engaged 

as a specialist in carbon markets may not have the level of knowledge required for nature-based 

accounting and crediting for ecosystem services price mechanisms such as within the LRF scheme.   

As well as obtaining advice on requirements and obligations for an ES or carbon credit or certification 

scheme, prospective participants may need business planning advice to fully explore whether 

engaging in these markets is aligned with their farm business model, financial situation and personal 

values. These are affected by jurisdictional arrangements and restrictions, the social context in which 

the farmer operates, and his attitude to public co-benefits generated by adopting specific practices. 

Impacts of participation may be short-term such as efficiency gains and private production benefits, 

but confidence in this outcome deserves consideration. Others may be longer term such as 

permanence obligations for 25 or 100 years for sequestration projects, potentially affecting succession 

planning.  
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6.1.2 Carbon service providers with land sector experience 

Following are examples of carbon service providers recognised in Australia for working with land 

managers and agricultural producers on carbon farming projects. The selection of providers is 

presented alphabetically, and no recommendation or indorsement is implied by inclusion and 

omission of any provider should not be interpreted as a lack of confidence in that organization or 

individual. Most information is taken directly from publicly-accessible websites or other published 

information without personal experience or detailed research to verify claims made.     

Agriprove 

Agriprove (https://agriprove.io/) is a specialist soil carbon service that was spun off from Corporate 

Carbon Advisory in 2018 with the goal of enabling farmers to generate income from carbon abatement 

activities and secure viable returns in Australian carbon markets, while also improving the resilience 

of farming systems. Corporate Carbon registered Australia’s first ERF soil carbon project in 2015, and 

Agriprove sought to promote the Soilkee technology demonstrated in that project as an agricultural 

startup company. In 2019, the first soil carbon credit payment under the ERF were paid by the 

Government to a Soilkee project in Gippsland, and this also represented the first trade in soil carbon 

credits eligible under a Paris Agreement NDC globally.   

Carbon Neutral 

Carbon Neutral (https://carbonneutral.com.au/) works with organisations across Australia to 

measure, reduce and offset greenhouse gas emissions, with specialization in biodiverse reforestation 

plantings and carbon sinks, claiming plantings of over 29 million trees. Carbon management services 

include carbon accounting and sustainability consulting, energy reduction strategies, carbon 

calculators, carbon neutral certification, carbon offsets, vehicle fleet offsetting, biodiverse 

reforestation projects, and information support activities. The company also seeks to add benefit to 

carbon abatement from reduced energy costs, improved stakeholder engagement (staff, customers 

and supply chain) and enhanced brand reputation. 

Climate Friendly 

Climate Friendly (https://climatefriendly.com/) focusses on land sector carbon projects and has a goal 

to achieve carbon abatement of 100 million tonnes by 2025 and to supporting rural, regional and 

remote Australians including farmers, foresters and traditional custodians to reduce greenhouse gas 

emissions and regenerate the landscape through carbon farming. Climate Friendly has over 100 

registered in carbon projects across more than 8 million hectares land nationwide, with over 14 

million carbon credits issued to farmers through these projects.  

CO2 Australia 

CO2 Australia (https://www.co2australia.com.au/), one of the early carbon service companies was 

founded in 2004, and now has offices in four states and the ACT. With a focus on carbon projects 

involving native regrowth regeneration to large scale reforestation, including working across projects 

https://agriprove.io/
https://carbonneutral.com.au/
https://climatefriendly.com/
https://www.co2australia.com.au/
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from planting trees to purchasing carbon credits and managing biodiversity offsets for environmental 

approvals for development and major infrastructure projects. Services provided include: 

− Carbon project under the Emissions Reduction Fund; 

− Carbon offsetting (including using the Gold Standard and the Verified Carbon Standard); 

− Delivery of biodiverse, large-scale revegetation programs; 

− Development and implementation biodiversity offset programs; 

− Ecological surveying and monitoring; 

− Environmental approvals and environmental impact assessments. 

CO2 Australia has a pilot project under the Queensland LRF and other project plans. 

Corporate Carbon Advisory 

Corporate Carbon (https://www.corporatecarbon.com.au/) provides services for carbon projects from 

project development to credit sales. Their goal is to ‘enable companies to monetise carbon abatement 

activities and secure viable returns in the Australian market’ including participation in the ERF, and 

have delivered more than 6 million ACCUs to the CER and commercial clients.. The company is 

working with a number of emissions reduction project developers and owners in Australia to help 

manage delivery of emissions reductions, carbon sequestration and co-benefits for the environment, 

individuals and businesses.  

Corporate Carbon Advisory is the registered participant on ERF projects across a range of ERF 

methods: 

− Sequestering carbon in soils in grazing systems; 

− Industrial electricity and fuel efficiency; 

− Land and sea transport; 

− Human-induced regeneration of a permanent even-aged native forest; 

− Reforestation by environmental or mallee plantings – FullCAM; 

− Reforestation and afforestation; 

− Savanna fire management.; 

− Alternative waste treatment. 

Country Carbon 

Country Carbon (https://countrycarbon.com.au/) state that they acts as a carbon credit stock agent, 

developing the project and selling the carbon credits to generate income on behalf of the landholder, 

and providing carbon offsets to businesses from Australian farmers. Country Carbon also works with 

clients to source Australian carbon offsets from the full range of approved methodologies under the 

Carbon Farming Initiative (CFI). The company deals only in carbon credits from Australian carbon 

offset projects and not [cheaper] overseas credits. 

GreenCollar 

GreenCollar (https://greencollar.com.au/) has worked with Australian farmers, land managers, 

government, indigenous and non-government organizations to identify and manage carbon farming 

https://www.corporatecarbon.com.au/
https://countrycarbon.com.au/
https://greencollar.com.au/
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projects since 2011. The company has contracts for about 65 million ACCUs in ERF projects and 

manages almost 3 million hectares of private land in carbon projects. GreenCollar ERF projects 

include northern New South Wales projects under the Avoided Deforestation method and projects 

in Queensland including under the Human Induced Regeneration method.  GreenCollar has also 

started working in the Reef Credit Scheme to support land managers adopting practices that support 

improved water quality to earn reef credits. Recently (mid-2020) the private equity firm, KKR, 

announced a major investment in GreenCollar through its $1.3 billion Global Impact Fund. KKR 

invests in companies ‘whose core business models provide opportunities to develop commercial 

solutions to an environmental or social challenge’ and ‘that contribute toward United Nations 

sustainable development goals’.  

 

Natural Carbon 

Natural Carbon (https://naturalcarbon.com.au/ )was established in 2014 and has experience 

internationally and in developing carbon farming projects in Australia, from concept to sale of credits. 

Services include consulting for indigenous groups, farmers, and other land managers to achieve long-

term economic and environmental benefits to their communities, and for leading organisations 

seeking to reduce their environmental impact. 

Natural Carbon worked with Paraway Pastoral Company and Corporate Carbon to develop a 

national ‘herd aggregation’ project, that enables smaller graziers with 1,000 or more head of cattle to 

participate in the Australian carbon market by overcoming the administration and compliance cost 

barriers. The aggregation, which has a focus on western Queensland, was initiated by Paraway with 

two cattle herds at its Rocklands and Tanbar properties, to allow smaller graziers to collectively 

benefit from the sale of carbon credits generated by the beef cattle herd management method. The 

method has been found to require a herd size of over 50,000 head to be economically feasible.  This 

project, in collaboration with Southern Gulf NRM, received a pilot grant from the LRF. Natural 

Carbon is also a service provider for indigenous and pastoral Savanna Burning projects on Cape York.  

 

6.2 Metrics for quantifying carbon or ecosystem services credits 

This section summarises a selection of widely-accepted accounting systems and metrics in use or 

providing a basis for quantification and reporting in existing or emerging systems or standards 

relevant to livestock producers in northern Australia. They inform how current Australian systems 

for estimating ecosystem services credits relate to international units and the burden associated with 

creating eligible verifiable credits.  

 

6.2.1 System of Environment-Economic Accounting 

The System of Environmental-Economic Accounting (SEEA) Central Framework is a conceptual 

framework designed to support understanding and measurement of the interactions between the 

economy and the environment and the stocks, and changes in stocks, of environmental assets. The 

https://greencollar.com.au/
https://naturalcarbon.com.au/
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SEEA Central Framework was adopted by the United Nations Statistical Commission as an 

international statistical standard in 2012 (UN 2012). The Framework uses a systems approach to 

organise environmental and economic information, covering, as completely as possible, the stocks 

and flows that are relevant to the analysis of environmental and economic issues. In using this 

approach, the SEEA Central Framework applies the accounting concepts, structures, rules and 

principles of the System of National Accounts (SNA), the internationally agreed standard set of 

recommendations on how to compile measures of economic activity. In practice, environmental-

economic accounting includes the compilation of physical supply and use tables, functional accounts 

(such as environmental taxation accounts and environmental expenditure accounts), and asset 

accounts for natural resources. 

The Framework brings together in one measurement system information on water, minerals, energy, 

timber, fish, soil, land and ecosystems, pollution and waste, production, consumption and 

accumulation. Each area has specific and detailed measurement approaches that need to be integrated 

to provide a comprehensive foundation for related topic and theme specific statistical publications. 

A SEEA module related to agriculture, forestry and fisheries ('SEEA-AFF') has been endorsed by the 

United Nations as an Internationally Agreed Methodological Document in support of the SEEA 

Central Framework.  The ‘SEEA-Water’ module has been in operation since 2007, and a SEEA module 

related to energy (SEEA-Energy) was published in 2019. 

The Australian Environmental-Economic Accounts (AEEA) presented by the Australian Bureau of 

Statistics (https://www.abs.gov.au/Environmental-Management) are based on the SEEA Central 

Framework. They contain data-focused accounts for key environmental themes. In the AEEA, 

accounts are provided for environmental assets, water, energy products, greenhouse gas emissions, 

and environmentally related taxes. The AEEA highlights the capacity of environmental accounts to 

support analyses across various environmental themes and also between environmental and 

economic themes. Where available, the Australian Bureau of Statistics (ABS) provides time series of 

information for each environmental theme, although the length of time-series varies due to 

incremental development of the ABS environmental accounting program. The implementation of 

the National Environmental economic Accounting (EEA) Strategy and Action Plan (Commonwealth 

of Australia 2018) will result in development of a set of integrated accounts,  providing a trusted and 

reliable source of information for different decision-makers working at different scales. 

6.2.2 Accounting for Nature 

In 2008, the Wentworth Group of Concerned Scientists proposed a model for national environmental 

accounts which was developed into the Accounting for Nature® Framework (AfN Framework) to 

produce a method to measure changes in the biophysical condition of environmental assets. 

Following trials at continental scale by Regional Natural Resource Management (NRM) groups with 

scientists, economists and statisticians a robust and practical framework and on-going national 

program to measure the condition of Australia’s environmental assets was established, Accounting for 

Nature® Framework 2016 (Wentworth Group 2016).  

https://www.abs.gov.au/Environmental-Management
https://eea.environment.gov.au/media/52
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AfN uses the science of reference condition benchmarking to create a common unit of measure for 

building sets of biophysical accounts that are capable of describing the condition of any 

environmental asset (native vegetation, soil, rivers, fauna, estuaries, etc.), at any scale. The common 

measure, an EcondTM, is an index between 0 and 100, where 100 describes an environmental asset in 

an undegraded state. 

The AfN Framework provides: 

− The ability to measure success or otherwise of public investments (Commonwealth, state, 

territory, regional and local government) in natural resource management; 

− Increased efficiency of expenditures through better targeting of investments; 

− An increasingly informed community, leading to less conflict and enhanced community effort; 

− A cost-effective pathway for industry, farmers and other land managers to demonstrate the 

sustainability of their business practices; and 

− The information that is needed for society to adapt as climate change imposes its footprint 

across the landscape. 

Similar to a framework for financial or greenhouse gas accounting, AfN offers a system of rules and 

processes designed to ensure the integrity and transparency of environmental accounts, no matter 

the environmental asset being measured. The AfN Framework can complement and build on systems 

for assessing impact investment opportunities (e.g. green bond criteria), pursuing corporate 

sustainability outcomes and achieving global goals such as the Sustainable Development Goals and 

Aichi Targets. It is consistent with the United Nation’s Standard for Environmental Economic 

Accounting (SEEA) (See Section 6.2.1). 

Because the AfN Framework has been developed so that it complements other standard and 

certification systems, including those for carbon offset projects, the Queensland LRF elected to use the 

Framework in its initial phase is as a basis for the measuring, reporting, and third party certification of 

environmental outcomes to verify environmental co-benefits under the LRF Co-benefits Standard. Future LRF 

Co-benefits Standards may specify other frameworks as the range of verification and assurance options 

increases. 

Vegetation Condition Account Methods 

The AfN Framework protocol for vegetation condition account methods seeks to establish a practical, 

scientifically robust process that describe the condition of any environmental asset, at any scale, and 

measure any change in the condition of those assets over time (Butler et al. 2020). Based on the 

EcondTM unit, the AfN Framework enables accounting and certification of the quality of a native 

vegetation asset using scientifically accredited indicators that describe its level of biological 

productivity, structure and interactions and resilience. Accreditation requires an environmental 

account that has been developed using an accredited AfN Method. Environmental condition accounts 

can be developed at any level or scale from a project area up to State or national scale, depending on 

objective and resolution and type of data. The AfN Standard for Environmental Condition Accounting 

(Accounting for Nature 2020b) describes three levels of confidence scores – Level 1 (High), Level 2 

(Moderately high), and Level 3 (Reasonable) (Table 5).  
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Table 5. Proposed Indicators to be assessed at the two assurance levels (High; Medium) in the Land Restoration Fund Native Vegetation 

Monitoring Method (Butler 2020). 

 

In 2020 the Queensland Government released a Land Restoration Fund Native Vegetation Monitoring 

Method (Butler 2020).  The Method enables measurement and reporting of improvement in condition 

of vegetation, soil and native fauna that can be third-party certified as evidence of environmental co-

benefits under carbon farming project in Queensland in the context of eligibility for crediting under 

the LRF. Regional Ecosystems (REs) are the central classification for benchmarking and assessment 

in the native vegetation accounting and the Method can be applied to any terrestrial ecosystem or 

vegetated wetland that has a confirmed reference RE. The Method assesses vegetation condition 

against a ‘native vegetation’ benchmark (Butler et al 2020) but can be applied to modified ecosystems 

such as grazed pastures provided they can be assigned to an RE.  

The reference condition for a ‘native vegetation’ asset, i.e. having an EcondTM score of 100 represents 

the appropriate undegraded state with assessment of an area-weighted condition of an asset that 

takes into account factors such as clearing and other types of modification, fire management, weeds 

and impacts of feral animals. In practice, ‘vegetation condition assessment tools, including the 

BioCondition method applied in the [Land Restoration Fund Native Vegetation Monitoring] Method, 

employ pragmatic approaches such as use of sites representing ‘best on offer’ condition in identifying 

reference condition and estimating benchmark values for condition attributes (Eyre et al. 2017).’ 

BioCondition is expanded on in Section 6.2.6 below. An account under an AfN Method must have 

three components : (1) an Environmental Account Summary; (2) and Information Statement; and (3) 

the body of the account containing the Asset Tables (condition of components, i.e. sub-assets, of the 

asset) and Data Tables (observations). A description of the requirements and details for 

implementation are set out in the Method (Butler 2020). The rules and procedures that underpin the 

auditing provisions outlined in the AfN Standard are described in the AfN Audit Rules (Accounting 

for Nature 2020a). 

6.2.3 Reef credits  
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Under the Reef Credit Scheme (https://www.reefcredit.org/), four foundation Reef Credit 

Methodologies for use under the Reef Credit Standard are being developed in parallel with the Reef 

Credit Standard and Program Guide that have been drafted to date. These methodologies account for 

reduction in nutrient (dissolved inorganic nitrogen (DIN)) and sediment under two categories: 

reducing pollutant run-off through practice change or ecosystem repair:  

• Dissolved inorganic nitrogen (DIN) reduction 

− Reduction in nutrient run-off through managed fertiliser application practice change 

− Reduction in nutrient run-off through wetland systems ecosystem repair 

• Sediment reduction 

− Reduction in sediment run-off through gully remediation ecosystem repair  

− Reduction in sediment run-off through improved grazing practice practice change 

Reef Credits will enable farmers, livestock producers and other land managers are able to earn 

diversified and regular income over 10- 25 year time frames, and will enable investors to buy verified 

water quality outcomes when they are delivered and audited. The Scheme also supports consistent 

measurement and monitoring tools to track progress toward water quality targets across the entire 

Reef and complements other key services such as extension, agribusiness, catchment management 

and other ecosystem services. 

 A recent review (Taylor and Eberhard 2020) examined programs designed to promote the voluntary 

adoption of agricultural practices that reduce nutrient, pesticide and sediment runoff in the Great 

Barrier Reef catchments and policies that introduce targets to enhance active engagement of 

communities and land managers in these programs to improve water quality outcomes. Based on 

empirical evidence from the social science literature available from studies within the Reef 

catchments the study considered landholder decision making on practice adoption, participation and 

engagement in programs, and the influence of the broader policy settings and instruments to deliver 

government plans and investment. The findings on factors such as diverse landholder goals and 

motivations, social and cultural risks of participation, and the benefits of knowledge exchange over 

knowledge transfer in building trust and commitment amongst landholders are relevant to the 

development of methods to enhance participation in ecosystem services markets not only for water 

quality credits but other credits, including biodiversity and carbon. The review highlighted the 

importance of communication and maintaining collaboration and capacity in industry and natural 

resource management networks, and of continuous improvement through commitment to active 

experimentation and learning at farm and program levels. Taylor and Eberhard (2020) also identified 

the potential for greater participation of supply chain and private actors in program delivery with 

investment to address knowledge gaps, including exploring ‘smart’ regulation responses, and the 

impact of better models for local implementation. 

6.2.4 Pasturefed Cattle Assurance System 

The Pasturefed Cattle Assurance System (PCAS) is an assurance program that enables the red meat 

industry to demonstrate claims relating to pasturefed or grassfed production methods. With 

https://www.reefcredit.org/
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consumers becoming more sensitive to treatments applied to meat animals, PCAS seeks to meet the 

expectation that claims around products are able to be certified. Underpinning PCAS are the PCAS 

Standards (http://www.pcaspasturefed.com.au/ )which govern the on-farm feed requirements and 

traceability of the cattle as well as pre-slaughter handling practices which influence eating quality. 

The PCAS Standards also include two optional modules to support claims relating to the freedom 

from antibiotics and hormone growth promotants (HGPs). 

Producers can use the term Certified Pasturefed and the suite of Certification Marks once fully 

certified, a process that requires registration of Property Identification Codes (PICs), an 

administration fee and an on-farm audit, and can use the Marks on meat products only after signing 

a License Agreement. These requirements help to ensure the integrity of the certification. 

6.2.6 BioCondition Framework 

BioCondition is a vegetation condition assessment framework that provides a measure of the capacity 

of a terrestrial ecosystem to maintain biodiversity values at a local or property scale. It is a site-based, 

quantitative and repeatable assessment procedure that provides a numeric score that reflects 

functional through to dysfunctional vegetation condition states for biodiversity. Under the 

framework vegetation condition is referred to as the relative capacity of a regional ecosystem to 

support the suite of species expected to occur in its reference state. The reference state refers to the 

natural variability of the stable land-based vegetation state that is mature and relatively long 

undisturbed in the contemporary landscape and in ‘Best-on-Offer’ condition. 

The components of the BioCondition framework include: 

− The assessment unit, which is based on regional ecosystems by broad condition states 

(remnant, high-value regrowth, non-remnant). 

− A suite of vegetation condition attributes based on a pressure-state-response conceptual 

framework as measures of species diversity and/or ecological processes. 

− Benchmarks for each of the vegetation attributes for each regional ecosystem 

− A scoring system that provides a condition metric. 

Benchmarks provide the objective comparison of vegetation condition states within and between 

regional ecosystems. Queensland Herbarium has developed benchmark references available on-line 

for a subset of described regional ecosystems. Where benchmarks are currently not available, a 

method is provided for the derivation of benchmarks for the BioCondition framework. 

The Framework is supported by a Biocondition manual 

(https://www.qld.gov.au/__data/assets/pdf_file/0029/68726/biocondition-assessment-manual.pdf) 

which provides an assessment protocol for a measure of how well an area of vegetation is functioning 

for the maintenance of biodiversity values using regional ecosystem benchmarks, and a Reference 

Site Manual (https://www.qld.gov.au/__data/assets/pdf_file/0027/68571/reference-sites-

biocondition.pdf) that provides an approach for obtaining Benchmarks if not already available. It is 

based on a depth of monitoring data and has been accepted well in Queensland. BioCondition is the 

http://www.pcaspasturefed.com.au/
https://www.qld.gov.au/environment/plants-animals/plants/ecosystems
https://www.qld.gov.au/__data/assets/pdf_file/0029/68726/biocondition-assessment-manual.pdf
https://www.qld.gov.au/__data/assets/pdf_file/0027/68571/reference-sites-biocondition.pdf
https://www.qld.gov.au/__data/assets/pdf_file/0027/68571/reference-sites-biocondition.pdf
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proposed framework for vegetation condition assessment in the draft Land Restoration Fund Native 

Vegetation Monitoring Method (Butler 2020) as discussed above (Section 6.2.2).  

6.2.6 IUCN Environmental Offsets 

An environmental offset compensates for unavoidable impacts on significant environmental matters, 

on one site, by securing land at another site, and managing that land over a period of time, to replace 

those significant environmental matters which were lost. The framework for effective environmental 

offset policy is the International Union for the Conservation of Nature (IUCN) global Policy on 

Biodiversity Offsets (https://www.iucn.org/theme/business-and-biodiversity/our-work/business-

approaches-and-tools/biodiversity-offsets ) which provides ‘a framework to guide the design, 

implementation and governance of biodiversity offset schemes and projects’ (IUCN 2016). In 2012, 

the Australian government released the EPBC Act Environmental Offsets Policy relating to all 

Matters of National Environmental Significance (MNES) protected under the EPBC Act and in 2014, 

the Queensland Government introduced the Queensland Environmental Offsets Policy, providing a 

single policy to streamline environmental offsets requirements across the state (Queensland 

Government 2019).  

The Queensland government is reviewing activities that have a direct or indirect relationship with 

the Environmental Offsets Act 2014 to identify innovative ways to achieve conservation outcomes, 

and opportunities for co-benefits including social, cultural and economic enhancement. In addition, 

the Queensland Government continues to examine the potential for a new water-quality offsets 

framework, as recommended by the Great Barrier Reef Water Science Taskforce. An important aspect 

of the offset policy is having an effective method to quantify the environmental improvement on the 

ground, or in the water to assess the success of the offsets and to inform the cost and financial 

management of any offset. 

6.2.7 Footprint tools and standards 

The environmental footprint is the effect that an activity, person, company etc. has on the 

environment, e.g., the amount of natural resources that they use and the amount of harmful gases 

that they produce. The environmental footprint analysis ideally calculates all significant impact 

categories, which for agricultural products usually comprise carbon, water, land, eutrophication 

(nitrogen and phosphorus) and air, although water and carbon footprints are also commonly 

reported individually.  The analysis approach is life cycle assessment (LCA) which quantifies the 

resource use or emissions over the entire life of the product or service from ‘cradle to grave’, A partial 

LCA constrains the impact calculation to a stage of the life cycle. For example, if the focus of a study 

is on greenhouse gas emissions associated with beef production, the carbon footprint of ‘beef’ at the 

farm-gate will include all emissions for inputs and on-farm grazing and feed production to the point 

when the animal leaves the farm (cradle to farm-gate) and is expressed as greenhouse gas emissions 

(kg CO2-e) per kg live weight.  

ISO environmental and carbon footprints 

https://www.iucn.org/theme/business-and-biodiversity/our-work/business-approaches-and-tools/biodiversity-offsets
https://www.iucn.org/theme/business-and-biodiversity/our-work/business-approaches-and-tools/biodiversity-offsets
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Since the 1990s, the International Organization for Standardization (ISO) has sought to support 

greenhouse gas mitigation activities by producing standards for quantifying greenhouse gas 

emissions and/or removals. The ISO 14060 series of standards provides clarity and consistency for 

quantifying, monitoring, reporting and validating or verifying emissions and removals. These 

standards are intended to be voluntary and regime neutral.  

The growing number of standards and guidelines for calculating an environmental footprint means 

there is a risk that different approaches or practices can lead to a divergence in methodology and 

uncertainty in consistency and comparability of footprint assessments. The ISO carbon footprint 

standard aims to ensure the scientific integrity of the metric and consistency and transparency in the 

presentation of results across analyses and how results are communicated.  

ISO/TS 14067:2018, Greenhouse gases — Carbon footprint of products — Requirements and guidelines for 

quantification and communication, is the international standard for quantifying the carbon footprint of 

products (both goods and services) (CFP). It establishes principles, requirements and guidelines for 

the quantification and communication of the CFP based on greenhouse gas emissions and removals 

over the life cycle of a product and its communication to provide an accurate, relevant and fair 

representation of the CFP. ISO 14067:2018 is based on principles, requirements and guidelines in 

existing International Standards on life cycle assessment (LCA), ISO 14040 and ISO 14044 and 

applied to the specific requirements to provide clarity and consistency in quantifying the single 

impact category of climate change as a CFP or partial CFP (pCFP). Figure 29 illustrates the linkages 

between the ISO standards relevant to calculating and communicating the carbon footprint of a 

product such as meat. 

 

Figure 29. Linkages between ISO 14067, the carbon footprint of a product (CFP), and related international standards for life cycle 

assessment (LCA) used to calculate environmental footprints, Product Category Rules (PCR) used to specifically define the 

environmental impacts of a specific product, and for communicating the footprint as a claim or label. (Adapted from ISO 

2018https://www.iso.org/obp/ui/#iso:std:iso:14067:ed-1:v1:en)  

Formal LCA studies to estimate an environmental impact ideally seek to cover the full life cycle of a 

product and to quantify all significant environmental impacts to minimise the risk of unanticipated 

trade-offs and perverse outcomes from decisions or policies made on the basis of comparison of 

estimated product footprins. In reality, LCA studies are generally limited by data, time or focus to a 

https://www.iso.org/obp/ui/#iso:std:iso:14040:en
https://www.iso.org/obp/ui/#iso:std:iso:14044:en
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single impact category such as or a single impact such as a carbon footprint or water footprint and 

frequently to only part of the life cycle.  These analyses are useful but care must be taken to recognise 

the limitations of the study.  Assessment may also be limited by the lack of consensus in the technical 

community on a method to quantify effects, although progress is being made. LCA method 

development is advancing in areas relevant to indicators for soil health and condition (Legaz et al., 

2017; Sevenster et al., 2019), biodiversity (Teixeira et al., 2016) and eutrophication (Payen and 

Ledgard, 2017). However, further research and testing is needed before there are sufficient data and 

knowledge to be able to apply and interpret these methods for Australian land management.  

Australian industries, notably the Rural RDCs, have already invested in LCAs for a number of 

agricultural products. Methods for calculating net greenhouse gas emissions as an emissions 

intensity, generally align with IPCC Guidelines for national inventory reporting to the UNFCCC as 

also used in Australian national inventory reporting (NIR). However, there are differences between 

analyses in the scope, boundary, and often in impact categories and data quality. For these reasons, 

it is preferable to confine comparisons to results for the same product in the same or aligned studies, 

e.g. beef cattle live weight or carcase weight at the farm gate could be compared in a study of different 

feeding regimes such as grass vs grain finishing or for the change in emissions intensity over time. 

Several LCA studies (e.g. Wiedemann et al. 2015a) have been conducted for Australian red meat 

including several that include northern Australia and these provide a potential source of livestock 

data for Queensland.  

 

EU PEF Footprint Category Rules for red meat 

Environmental Footprint claims and labels have the potential to influence consumer choices and 

market prices (Section 4.3.2). To improve understanding of the value of these LCA-based tools and 

the limitations on their use in claims and labels, programs and jurisdictions now aim to develop 

comprehensive rules for application of the footprint methodology.  

Product environmental category rules provide rules (PECR), requirements, and guidelines for 

developing an Environmental Product Declaration (EPD) for a specific product category. An EPD is 

an independently verified and registered document that communicates transparent and comparable 

information about the life-cycle environmental impact of products. It is a voluntary declaration of the 

life-cycle environmental impact, consistent with ISO 14025, but should not be interpreted as 

indicating environmentally superiority of a product relative to alternative products. In Europe, PECR 

have been developed for products in many sectors, with the objective of driving transparency and 

comparability in EPDs and informing business decisions, e.g. for green procurement. They also have 

the potential to increasingly influence consumer choice, although the capacity of consumers to 

interpret Footprint and fully understand the strengths and limitations of the information it provides 

when seeking to make ‘ethical’ purchases is not yet clear. Speculation has occurred as to whether 

environmental or carbon footprint declarations could, in future, be a component of technical barriers 

to trade but this remains unclear.   

In July 2019, the European Livestock and Meat Trades Union (UECBV, 2019)) released Footprint 
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Category Rules for Red Meat (FCR RED MEAT) with the aim of creating a comprehensive and 

harmonised scientific methodology for use by industry stakeholders to calculate the environmental 

footprint of red meat and to determine the impact of the red meat supply chain. The FCR RED MEAT 

follows the European Commission’s PECR guidance and LCA principles. Application of FCR RED 

MEAT is intended to allow individual companies in the red meat sector to assess environmental hot-

spots along their value chain and to compare environmental performance within species, e.g. beef vs. 

beef, lamb vs. lamb, pork vs. pork (noting that Europe categorises pork as a red meat). The FCR RED 

MEAT provides guidance for environmental impact only, and, unlike frameworks such as the 

Australian Beef Sustainability Framework (ABSF) described in Section 7.2.2, does not include social 

and economic aspects, or animal health and welfare. Importantly also, the FCR RED MEAT is not 

sufficient to fully evaluate the environmental impact of changes in meat products and its packaging 

that affect the lifecycle in the consumption stage or to evaluate the outcome of dietary changes for the 

environment (Figure 30).  

 
Figure 30. Beef production system and boundary as included in the EU red meat footprint category rules (FCR Red Meat) (UECBV 

2019). 

The system boundaries for the farm phase include all necessary inputs and elementary flows to breed, 

raise and fatten animals to the point that they can be delivered to the abattoir. In PCR, as in other C 

footprint or LCA analyses, the most relevant life cycle contributions are feed production (on- and off-

farm), enteric fermentation and manure management. In Europe, housing is also a significant 

contribution.  

An assessment of biodiversity and/or carbon sequestration may be part of a PEF study when the 

science is sufficiently mature to provide confidence in the methods. Carbon sequestration in 

grasslands can potentially have a positive contribution, offsetting the climate change impact (Doran-
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Browne et al. 2017), and Footprint studies for meat from pasture-based systems suggest estimating 

the carbon stock change in grassland soils and in land used for feed production (usually a source 

rather than a sink), and presenting this information separately to the quantified Footprint. The 

method used to calculate soil carbon sequestration must be reported and scientifically published. It 

is also possible to include an assessment on biodiversity impacts as additional information in the 

Footprint report for red meat. Because biodiversity impact methodology is still evolving. The FCR 

RED MEAT recommend two methods that could be used (Goedkoop et al. 2009 and Knudsen et al. 

2017) but allow for other methods to be used, provided the used methodology is reported.  

The draft FCR RED MEAT notes that their primary purpose is for business-to-business 

communication. This communication is based on a complete report on the environmental footprint 

study, including the results on all impact categories, Data Quality Record assessment and underlying 

assumptions as set out in the guidance. For the EU FCR RED MEAT, first stage screening studies and 

supporting analyses have indicated that three impact categories were most reliable and relevant. 

These three categories, climate change (i.e. greenhouse gas emissions), terrestrial eutrophication 

(predominantly ammonia release in feed crops and farming), and acidification (mainly ammonia at 

animal farm and cultivation) were selected for communication. EU PEF guidance states that ideally 

only 3-4 indicators should be used for business-to-consumer communication (European Commission, 

2016).  

It is recommended that developments in environmental footprint methods and applications both in 

Australia and globally, particularly in trading partners, be monitored by agricultural industries. If 

data collection and practice implementation associated with carbon credits and co-benefit incentives, 

are sufficiently comprehensive and well-documented opportunities may emerge in future 

international markets and preparedness for policy developments.  

 
 

7. Industry targets and incentives 

7.1 Drivers of industry engagement in a ‘low-carbon-economy’  

In order to meet the objectives of the Paris Agreement all signatory countries submit emissions 

reduction ambitions, achievement of which will require a suite of policies and programs to manage 

the social and economic transition of their citizens and industries. While countries have been 

encouraged to set a mid-century net zero emissions target, Australia has elected to not yet committed 

to a date but rather to a decarbonization pathway based on technology development as outlined in a 

Technology Roadmap discussion paper (Commonwealth of Australia 2020c). The Roadmap outlines 

strategies to achieve emissions reductions that aligns with the science and consider business, 

community and indigenous interests. Regardless of the timing of targets, the abatement should be 

genuine and have strong integrity, transparency and accountability.  

At the same time, industries globally are increasingly recognising the real and present risks that 

climate change poses to businesses and financial markets, and making changes that smooth their 
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individual transition to the low-carbon economy and help build stronger, more resilient and more 

sustainable national and global positions (Michael Bloomberg, TCFD 2017). It is notable that, in July 

2020, the EU laid out options for designing its plan to impose charges on imports of some goods to 

try to protect EU industry from being undercut by countries with weaker climate policies. At the 

same time, in July 2020, former US vice-president and Democratic presidential nomination, Joe Biden, 

announced a US$2 trillion climate change plan for green infrastructure, energy and job creation 

(https://www.cnbc.com/2020/07/14/joe-biden-unveils-green-jobs-and-infrastructure-plan-during-

2020-election.html. Included in this plan is support for carbon tariffs on imports that produce high 

greenhouse gas emissions.  The US is Australia’s third-largest trading partner overall after China and 

Japan (both of which have in 2020 announced net-zero emissions targets by mid-century), and the 

third and second export markets for Australian beef and sheepmeat in value (MLA 2020c). This 

policy, consistent with discussions in Europe, is indicative of the prospects for a border carbon fee for 

Australian products.  

The threat to trade status and risk of border adjustments are a significant, but not the only, driver of 

industry action. Many businesses are independently incorporating climate change mitigation and 

adaptation in strategic planning to manage the risks of impacts of climate changes directly, via 

consumer and community preferences for ethical purchasing, and as a result of compromised market 

position with trading partners.  

 

7.2 Australian red meat industry environmental goals  

Agricultural industries and individual businesses are also taking positions on climate change action. In its 

strategic plan, Australia’s red meat industry (RMAC 2020, MLA 2020b), described five benefits for red meat 

producers adopting ‘climate smart’ practices:  

• Consumer and community support leading to red meat having increased demand and/or value; 

• Market access, e.g. in the EU; 

• Access to funding or lower cost capital; 

• Decreased risk of government regulatory burdens; 

• Enhanced adaptive capacity and resilience of production systems to climate changes or extremes.  

The red meat industry position is responding proactively to global and local direction by adopting a 

clear focus on ensuring the company’s investments contribute to a ‘socially, environmentally and 

economically sustainable Australian red meat industry’. This approach aims to ‘help producers to be 

more productive while adapting to climate variability, delivering world-leading animal health and 

welfare outcomes and adopting Carbon Neutral 2030 (CN30) pathways, demonstrated through on-

farm practice change to deliver a global competitive advantage’.       

7.2.1 CN30 target  

The Australian Red Meat Industry CN30 initiative commits the sector to achieving net zero 

greenhouse gas emissions by 2030 (https://www.mla.com.au/research-and-

development/Environment-sustainability/carbon-neutral-2030-rd/cn30/). To support this goal, MLA 

https://www.cnbc.com/2020/07/14/joe-biden-unveils-green-jobs-and-infrastructure-plan-during-2020-election.html
https://www.cnbc.com/2020/07/14/joe-biden-unveils-green-jobs-and-infrastructure-plan-during-2020-election.html
https://www.mla.com.au/research-and-development/Environment-sustainability/carbon-neutral-2030-rd/cn30/
https://www.mla.com.au/research-and-development/Environment-sustainability/carbon-neutral-2030-rd/cn30/
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has invested in a suite of research, development and adoption activities that expand industry access 

to, and adoption of, carbon farming practices and technologies to reduce GHG emissions and increase 

carbon sequestration in vegetation and soils while increasing drought resilience and profitability of 

the industry. There is also a focus on improving the capacity to monitor emissions and estimate 

change for more accurate reporting of progress (Box 9). 

 

 

 

 

 

 

 

 

 

 

Red meat producers manage approximately 51% (around 355 million hectares) of Australia’s land 

(ABARES 2020), providing potential for substantial carbon storage in grazing lands and associated 

environmental co-benefits. MLA has estimated that by improving feedbase and animal productivity 

and creating new revenue streams for producers through low and zero carbon red meat products, 

the CN30 emissions target represents a potential $300 million per annum opportunity 

(www.mla.com.au). To achieve CN30, the industry has developed a Roadmap for enabling red meat 

producers to adopt a range of tools and practices to lead towards carbon neutrality by 2030 (Figure 

31). MLA is also supporting industry and government efforts to develop ERF methods to enable 

producers to earn carbon credits from proven practices and technologies to add to the 2015 Beef Cattle 

Herd method (https://www.legislation.gov.au/Details/F2015L01434/Html/Text#_Toc426038013) that 

credits improvements in the emissions intensity of beef production from grazing animals (See Section 

5.1.4).  

The initial focus of livestock method development that started in 2019 is on feedbase options and 

supplements where there is a sound evidence base for quantifying reduction in methane emissions 

and good data that there will also be improved animal production through higher growth rates and 

reproduction, and improving ecosystems services. The lead candidates are:  

− Growing the legumes Leucaena and Desmanthus in pastures; 

− Using supplements that reduce enteric methane and improve animal productivity:  

o 3-Nitrooxypropanol (3-NOP); and  

o The marine macroalgae, Asparagopsis that has been shown in trials to reduce enteric 

methane emissions by up to 80%, when incorporated into feedlot rations at low doses. 

Box 9. CN30 Key points 

➢ CN30 is an aspirational target of net zero GHG emissions for the Australian red meat industry by 

2030, as reported in the Australian National Inventory. 

➢ CN30 communicates to consumers that the red meat industry is proactively addressing GHG 

emissions and positions the industry as a critical contributor to meeting Australia’s emissions 

reduction targets  

➢ A science-based approach underpins actions to reduce the red meat industry’s net GHG emissions 

that also provide benefits for business, people and the environment. 

Based on an analysis by CSIRO commissioned by MLA, the industry developed indicative CN30 pathways 

for emissions avoidance from deforestation and enteric methane with carbon sequestration measures 

offsetting remaining emissions.   

 

 

 

 

 

 

http://www.mla.com.au/
https://www.legislation.gov.au/Details/F2015L01434/Html/Text#_Toc426038013
https://www.beefcentral.com/production/new-company-puts-foot-on-the-gas-to-reduce-cattle-emissions/
https://www.beefcentral.com/production/new-company-puts-foot-on-the-gas-to-reduce-cattle-emissions/
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In addition to reducing enteric methane, the CN30 program is undertaking research to support 

uptake and accounting for the GHG abatement and co-benefits of a range of land and vegetation 

management strategies.  

 
Figure 31. MLA's Roadmap to CN30 (https://www.mla.com.au/research-and-development/Environment-sustainability/carbon-

neutral-2030-rd/cn30/). 

7.2.2 Australian Beef Sustainability Framework  

The Australian Beef Sustainability Framework (ABSF) was initiated by the Red Meat Advisory 
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Council (RMAC) in 2017 (https://www.sustainableaustralianbeef.com.au/), in collaboration with 

industry stakeholders, to meet the changing expectations of consumers, customers, investors and 

other stakeholders. The Framework defines sustainable beef production and tracks performance over 

a series of indicators annually. The sheep industry is in the process of developing a similar framework 

to provide customers and other stakeholders with evidence across priority areas for sheep 

production. As for beef cattle, sheep producers realise the importance of investing in actions and 

communication activities in order to maintain customer and community support.  

The ABSF reports across four themes – Animal welfare, Economic resilience, Environmental 

stewardship and People and community. In June 2019, the ABSF annual update (ABSF 2019a) 

demonstrated the industry’s improvement in outcomes for natural resources, animals and people by:  

− Reducing beef sector GHG emissions by 56% between the baseline year of 2005 and 2015; 

− Increasing tree cover on beef-producing land;  

− Increasing use of pain relief to 15%; 

− Adding $152 million to farm-gate returns from Meat Standards Australia; 

− Increasing poll gene prevalence to 86% across most breeds.  

The ABSF Sustainability Steering Group with an Expert Working Group has developed practical and 

evidence-based measures for the balance of tree and grass cover as the first national environmental 

stewardship landscape indicators for Australian beef industry (Figure 32). These measures support 

evidence for GHG abatement through sequestration of carbon in trees and also co-benefits for 

biodiversity, animal welfare and productivity gains that have potential to be incorporated in 

accounting frameworks for ecosystem services markets.  

 
Figure 32. Indicators of environmental stewardship in Australian Beef Sustainability Framework (ABSF 2019a). 

https://www.sustainableaustralianbeef.com.au/
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The ABSF 2019 Annual Update included mapping of the Framework to the UN Sustainable 

Development Goals (SDGs) (See Box 1). Companies now using the ABSF to support internal 

environmental sustainability commitments or business and shareholder reporting and 

communications include McDonalds Australia, Greenham, NAPCO, Teys Australia, RaboBank, 

Woolworths and OBE Organic. While the ABSF is not linked with the Global Roundtable for 

Sustainable Beef (GRSB), it does align with it and is recognized by some companies (e.g. McDonald’s, 

See Section 7.3.1).  

 

7.3 Livestock Product and Market Initiatives 

In addition to climate change and ES initiatives for red meat production and processing, the red meat 

industry is responding to supply chain and retail priorities to ensure they are able to satisfy consumer 

preferences and maintain social license. Key industry initiatives illustrate this response. 

   

7.3.1 McDonald’s 

As a company, McDonald’s has prioritized seven areas of focus to meet the organisation’s 

sustainability goals:  

− Advance economically viable farming;  

− Preserve forests; 

− Address climate change;  

− Reduce food and packaging waste;  

− Respect human rights;  

− Promote the health and welfare of animals; and  

− Protect water. 

McDonald’s Beef business has developed a sustainability program to support its social license to 

operate, in part recognizing increasing consumer concerns over recent years about the environmental 

harm, including for the Earth’s climate, caused by cattle production.  The elements of the company’s 

sustainability program are given in Box 10.   

Two key areas of focus for McDonald’s global program of importance to the northern Australian beef 

industry are addressing climate change and avoiding deforestation. To address climate change the 

company is seeking to reduce emissions throughout the supply chain, including improving energy 

usage at supplier facilities, transportation efficiency and reducing food waste. The on-farm target 

areas are:  

• Farm Management:  A farm’s carbon footprint is an indicator of its overall efficiency and 

therefore its profitability. When farmers are able to optimize their resources, they also 

improve their economic viability and minimize their carbon footprint.  

• Rebuilding Soils: Progressive grazing techniques and other agricultural practices can bolster 

soil’s ability to store carbon while at the same time optimizing its capacity to provide nutrition 

for animals. We are supporting initiatives to both help farmers to adopt management practices 
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which improve soil health and at the same time ensure that farming systems which actively 

sequester carbon can be recognized in greenhouse gas measurements. 

• Conserving Forests: Forests play a vital role in absorbing greenhouse gas emissions and 

creating oxygen, yet forests around the world are under threat from deforestation and 

degradation. We’re verifying that beef production in our supply chain is not putting forests 

at risk, and we’re working with partners to halt deforestation, which is estimated to account 

for 15 percent of global GHGs and presents a real risk to our business, supply chain and 

customers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To preserve forests, McDonalds have declared an aim to eliminate deforestation from their global 

supply chains by 2030. The company’s Commitment on Forests with its supporting addendum sets 

out a stepwise vision to achieve this. Starting by 2020 with raw materials used in the greatest 

volume providing an opportunity for the biggest impact – beef, chicken (including soy in feed), 

palm oil, coffee and fibre used in customer packaging. The commitment extends beyond forests, to 

areas of high conservation value, and to the individuals and communities around the world who 

depend on forests. McDonalds worked with WWF to identify priority forest areas for conservation. 

In the WWF Living Forest report, Australia, and specifically Queensland beef production lands, was 

identified as a ‘deforestation hotspot’ 

(https://wwf.panda.org/our_work/forests/forest_publications_news_and_reports/living_forests_report/). As 

the largest single customer of Australian beef, McDonald’s commitment on deforestation is 

important especially with growing interest from some consumer groups to decrease meat 

consumption in favour of plant-based alternative proteins. Fourteen of the industry’s largest global 

retail customers have also made a similar public commitment to eliminate deforestation from their 

Box 10. Elements of McDonald’s Beef Sustainability Program 

McDonald’s beef sustainability program has committed to work with 10 key countries to:  

Accelerate industry progress: Source a portion of our beef from suppliers participating in 

sustainability programs aligned with the GRSB principles and criteria, and that meet McDonald’s 

requirements for each applicable market.  

Pioneer new practices: Set up McDonald’s Progressive Farm Partnerships to trial and discover new 

practices related to our Priority Impact Areas. 

Share knowledge and tools: Engage with local farmers through farmer outreach projects to help 

develop and share best practices related to our Priority Impact Areas. 

Promote flagship farmers: Select and showcase McDonald’s Flagship Farmers to demonstrate 

leading best practices related to our Priority Impact Areas. 

Preserve forests: In regions with identified risks relating to the preservation of forests, verify that 

the beef sourced from those regions comes from farms where primary forests and high conservation 

value lands are preserved. 

Within Australia, McDonald’s supports the RMAC’s sustainability steering group in the 

development of the ABSF. 

https://corporate.mcdonalds.com/content/dam/gwscorp/scale-for-good/McDonaldsCommitmentOnForests.pdf
https://corporate.mcdonalds.com/content/dam/gwscorp/scale-for-good/McDonaldsCommitmentOnForestsAddendum.pdf
https://wwf.panda.org/our_work/forests/forest_publications_news_and_reports/living_forests_report/
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supply chains as a member of the Consumer Goods Forum.  

Industry response in Australia includes working through the ABSF to support research to refine 

indicators for the balance of tree and grass cover to enable reporting and verification of actions to 

maintain or increase woody vegetation cover (ABSF 2019b) as noted in Section 7.2.2.  In addition, the 

red meat sector’s CN30 program includes a goal for producers to integrate shade and shelterbelt trees 

on 10 million ha land on beef production properties by 2030. With appropriate balance between trees 

and grass cover and ecosystem services methods, there are opportunities for producers to increase 

production, improve resilience to climate extremes and to receive income from carbon and 

biodiversity credits. 

7.3.2 Major Supermarkets 
 

Woolworths 

The Woolworths Group has undertaken several steps to demonstrate a commitment to the 

environment and to show a reduction in its environmental footprint. In April 2019, Woolworths 

Group became the first retailer in Australia, and the first supermarket globally, to issue Green Bonds 

certified by the Climate Bonds Initiative (CBI) 

(https://www.woolworthsgroup.com.au/page/media/Latest_News/woolworths-group-first-

globally-to-issue-certified-green-bonds-for-a-supermarket/).  

As a major retailer of red meat, Woolworths became a member of the ABSF Consultative Committee 

and has made a commitment to working with their farmers and suppliers on good animal welfare. 

The Woolworths Animal Welfare Policy 

(https://www.woolworthsgroup.com.au/icms_docs/195572_animal-welfare-policy.pdf) sets out a 

minimum sourcing requirements and expectations, and state that they consult with veterinarians, 

academics, government representatives, training providers, RSPCA, Animals Australia and 

Compassion in World Farming to align policy and standards with Compassion in World Farming. 

They are working towards a Tier 1 Score on the Business Benchmark for Animal Welfare. Cattle from 

feedlots are accredited by the National Feedlot Accreditation Scheme (NFAS) as well as meeting 

Woolworths own standard.   

Coles 

Through a ‘sustainable environment practices’ Coles is investing in environmental projects and 

partnerships to reduce their environmental impact and protect the environment. The focus is on 

recycling, waste reduction and sustainable packaging, and looking at opportunities to become more 

energy efficient and reduce greenhouse gas emissions. Coles advertises that it is offering products 

that are sourced in an ethical, transparent and responsible way. With respect to Coles Own Brand 

beef, the claim is that, since 2011, it has been 100 per cent Australian sourced with no added hormones 

so that ‘the cattle grow and mature naturally’.  

Other supermarkets and retailers  

ALDI states a commitment to high industry standards of animal welfare across their supply chain, 

https://www.woolworthsgroup.com.au/page/media/Latest_News/woolworths-group-first-globally-to-issue-certified-green-bonds-for-a-supermarket/
https://www.woolworthsgroup.com.au/page/media/Latest_News/woolworths-group-first-globally-to-issue-certified-green-bonds-for-a-supermarket/
https://www.woolworthsgroup.com.au/icms_docs/195572_animal-welfare-policy.pdf
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and to continuously review and improvement of internal standards and policies guided by the ‘Five 

Freedoms’ proposed by the Farm Animal Welfare Council (FAWC). 

 

IGA (Independent Grocers of Australia) has a general commitment to sustainability that ‘means that 

we seek to improve our economic, social and environmental, performance without harming the 

ability of future generations to enjoy the same economic, social and environmental conditions that 

we do today’. This commitment refers also to reducing GHG emissions (although not specifically 

related to livestock products).  

 
 

8. Opportunities and barriers for participation  

8.1 Opportunities for livestock producers  

Based on this review of the programs and market mechanisms currently operating and emerging in 

Australia there are opportunities with the potential to enable livestock producers in northern 

Australia to diversify their income through actions that mitigate greenhouse gas and/or enhance 

ecosystem services in the landscapes they manage. This potential is supported by recent federal 

government changes to enhance partnerships with private industry, streamline method development 

for the ERF, reduce administrative burdens for participation in the government carbon crediting and 

pricing market and support research and data collection for methods such as soil carbon 

sequestration.   

Many of the legislated methods enabling participation in the ERF scheme also provide pathways to 

improving the efficiency and profitability of livestock businesses. Eligible activities commonly 

support personal goals around environmental sustainability and maintaining resource condition, 

support industry commitments to climate change mitigation and adaptation and environmental 

stewardship and provide broader public good by improving ecosystem services, including 

biodiversity and water quality on agricultural land, and socio-cultural priorities.  Methods being 

developed for the LRF similarly align with broad sustainable development goals and with long-term 

productivity.  

In Queensland the opportunities for producers are theoretically substantial. Livestock producers 

manage more than 80% of the State’s land area of 1,727,000 square kilometres, mostly for grazing on 

native pastures, with only about 10% of total pasture area improved through use of fertilisers 

and/or irrigation (Queensland Government 2011).  Similarly, the opportunities are extensive 

nationally for cattle, sheep and goat producers managing approximately 550,000 rural properties 

greater than 10 ha in area within the grazing land use zone (ABSF 2019a) (Figure 33). At any time, 

there are also more than a million cattle in feedlots in Australia. MLA gives the capacity nationally 

as 1.4 million head with the number at any time dependent on seasonal conditions and prices. 

Feedlots offer an opportunity to reduce enteric methane using strategies such as feed additives 

suited to more intensive management. 
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Figure 33. Agricultural production zones in Australia (ABARES 2020). Approximately 355 million hectares lands, predominantly 

native grasslands and woodlands, are used for grazing to produce red meat. 

An ambitious approach to environmental and socio-economic sustainability is set out in the 

Australian red meat industry strategic plan (RMAC 2020) and in the CN30 commitment to reducing 

GHG emissions while supporting the long-term productivity and profitability of livestock producers. 

Progress towards carbon neutrality for red meat production also provides a public good in helping 

Australia to meet its 2030 commitment under the Paris climate agreement and State government to 

meet 2050 net-zero targets, and, through good management practices, providing ecosystem services 

co-benefits such as biodiversity and water quality improvements on the large areas of land under 

grazing use.   

While the potential opportunities for livestock producers are great, there are a number of barriers to 

fully realising those opportunities that have resulted in limited participation in markets to date, and 

the proportion of livestock producers realising the potential value of markets offered by current 

schemes is small. Implementation of accounting, reporting, validation protocols and certification 

procedures by early movers have helped to improve methods and streamline administration so that 

experienced service providers are better able to support scheme entry. As markets grow, better 

understanding of the business proposition and benefits on-farm such as increased efficiency, 

enhanced productivity and greater resilience to weather and climate events is also expected.  

Investment by government and industry in overcoming constraints on uptake of existing schemes 

will provide more financially attractive and practical opportunities for the benefit of producers and 

the environment. Initial uptake of relatively low cost options such as vegetation methods may 

provide an entry point for participation in carbon markets. For carbon markets, methods not 

attractive at today’s carbon price may be more viable in future, particularly with strategies such as 

leveraging additional income for biodiversity and other ecosystem services under Queensland’s LRF 

or the national biodiversity certification scheme. Price premiums may also become more accessible 

over time for traditional beef and sheep meat markets. The potential for lowering barriers to scheme 
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participation through supporting services for producers such as educational programs, advisory 

services and reduced administrative and transaction processes is also explored.   

8.2 Barriers to participation in ecosystem service markets  

To a substantial extent, the success of market mechanisms depends on supply and demand pressures 

that drive price. For specific schemes such as the ERF, success depends on the extent of voluntary 

participation and uptake of activities that increase abatement to help meet the scheme objective of 

achieving Australia’s international climate change targets.  Hence, the legislation (the CFI Act) places 

a value on carbon credits to drive changes, aiming at lowest cost abatement.  

However, for farmers and other land managers, success of carbon market mechanisms depends on 

receiving a reliable source of income for undertaking activities that are compatible with the farm 

business model and ideally also provide private good such as enhanced productivity or contribute to 

meeting personal goals for ecosystem values or long-term sustainability. The majority of farmers wish 

to protect and improve the condition of the land they manage but actions may be constrained by time 

and financial limitations. Experience shows it is possible to maintain or increase profitability and be 

consistent with personal or community environmental, social and cultural values.   

Adoption of new management practices and participation in ecosystem services markets is influenced 

by more factors than simply financial returns (Macintosh et al. 2019). There is potential for trade-offs, 

but the design of markets and supporting frameworks intended to incentivise on-ground action 

should start with understanding farmer perspectives and answer the question they must ask before 

adopting new practice – ‘what’s in it for me?’.  Greiner et al. (2009) found that graziers in the Burdekin 

River catchment in Queensland with strong economic and social motivations were less likely to adopt 

conservation practices than those with strong conservation and lifestyle motivations. Similar findings 

have been reported in other studies (Blackmore and Doole 2013). Page and Bellotti (2015) concluded 

adoption of new practices by farmers was more likely if they aligned with the farmer’s financial 

situation and personal values, the social context in which the farmer operates, and the public co-

benefits generated by adopting the practice and there was also sufficient confidence that they would 

provide private production benefits. Participation in market mechanisms and environmental 

programs is strongly influenced by the characteristics of the scheme and policy related factors such 

as availability of information, the scheme complexity, transaction costs, and the degree of uncertainty 

in policy and prices (Griener et al. 2009, Kragt et al. 2017).  

A survey of broad-acre farmers in the wheat belt in Western Australia indicated that the adoption of 

new practices that reduced carbon emissions and increased removals was driven by reduced erosion, 

increased productivity, income diversification, and the desire to conserve biodiversity (Drumbell et 

al. 2016, Kragt et al. 2017). Significantly, farmers rated the capacity for the practice to provide public 

co-benefits such as biodiversity more highly than being able to earn income from selling carbon 

credits (Drumbell et al. 2016). Important barriers to adoption occurred if the new practices were not 

compatible with current farm management strategies or farmers lacked the necessary skills to readily 

implement them. The survey also showed that barriers to participation in the ERF were primarily 
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related to policy (particularly real or perceived high levels of uncertainty), high transaction costs, lack 

of information, an absence of applicable methods, and the duration of permanence periods. 

Understanding the motivations for, and barriers to, participation by industry leaders and service 

providers in carbon markets is also important for success. A recent survey designed to understand 

the motivations for, and barriers to, participation by industry leaders and service providers in 

Australia’s ERF carbon pricing mechanism  (Macintosh et al. 2019) found that there was no one factor 

that was predominantly responsible for limiting uptake of carbon market opportunities by 

agricultural producers, although the low carbon price was a major concern. Farmers identified a 

range of other factors that varied in importance depending on project and farm type, noting that the 

survey covered cropping and livestock farming. Based on the survey, Macintosh et al. (2019) 

suggested increasing participation would require improvements in design, usability (including 

simplifying transaction procedures and costs), and cost-benefit ratio, and that these changes would 

require policy reform of the scheme and training support.  

The studies and surveys reviewed above indicating farmer preferences suggest some opportunities 

to strengthen aspects of the ERF that currently present barriers to participation: 

• Clear communication of the potential for ERF projects to increase productivity yield or 

efficiency on farms and co-benefits for biodiversity, water quality or other ecosystem services, 

and how this potential could be assessed and optimised.  

• Improving the design of the market mechanism to give greater price certainty and forward 

stability from carbon credits for new management practices, even where there is a degree of 

policy uncertainty.   

• Increase collaboration between levels of government, such as that occurring with the 

Queensland LRF, for arrangements that facilitate uptake of carbon farming activities by 

adding investment that supports co-benefits of importance to agricultural efficiency and 

productivity and align with community and state priorities, thus achieving multiple positive 

outcomes.  By leveraging support at different levels of government the LRF has the potential 

to achieve not only climate and ecosystem services benefits but also economic and socio-

cultural advantages.   

• Increase collaboration across industry, research, community and groups within local 

government to add efficiency and coordinate participation in ERF, LRF and other market 

mechanisms, such as is now increasing with ERF method development and is occurring in 

the context of achieving abatement from livestock production to meet the CN30 goal of the 

red meat industry. 

Even with scheme design, administrative and usability improvements, the widespread adoption of 

new practices needed for achievement of outcomes may not reach the critical mass of market demand 

and supply for some years. Agriculture is affected by a number of factors that are effectively beyond 

the control of farmers. Factors such as domestic and export prices for agricultural products, weather 

and fire patterns and trends, and pests and disease, and these can impact productivity and 
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profitability, and the capacity to invest time and resources in new practices. Carbon and other 

ecosystem service markets add another element of uncertainty to risk mitigation and prioritisation of 

long-term sustainability goals. For example, practice changes such as planting forage legumes or 

multi-paddock fencing may involve a risk of debt due to additional up-front costs and, in the case of 

legumes, a risk of poor establishment or weediness, especially where agronomists or other farm 

advisers are also inexperienced in the new practice. With practices such as supplement use there may 

be uncertainty about market or consumer acceptance and a general lack of trust and confidence in 

‘new’, unproven data on community response. 

 

8.3 Opportunities and barriers for specific methods  

Method development and implementation for the Australian ERF scheme provides up to a decade of 

experience for understanding the opportunities and barriers for livestock producers interested in the 

potential to earn ACCUs to diversify income from adopting carbon abatement activities, hold credits 

to offset emissions with potential to attract premium prices or participate in ES schemes such as the 

LRF offering added value for co-benefits. The high integrity of emissions abatement units generated 

through the legislated crediting determinations is recognized in a range of market mechanisms. 

8.3.1 General barriers to method uptake 

Beyond the overall scheme factors, participation in carbon markets is contingent on the availability 

of applicable methods. Projects cannot be registered and cannot generate offset credits under 

Australia’s ERF scheme, unless undertaking an activity eligible in a legal instrument called a method 

determination. There are currently 37 active methods under the ERF, 21 of which relate to agriculture 

and land. They cover aspects of the four activities that are responsible for most agricultural-related 

emissions, but coverage is incomplete and some activities covered by methods have no uptake. There 

are a number of well-documented agriculture related abatement activities for which there is currently 

no method legislated under the ERF. This directly prevents these activities contributing to Australia’s 

emissions reduction target. In addition, most current ERF projects use a small number of methods 

and represent a limited geographical spread relative to agricultural land management. These 

observations identify that there are further carbon farming opportunities if the barriers to broader 

method and location uptake can be overcome and this is supported by carbon service industry survey 

(http://carbonmarketinstitute.org/).  Amongst carbon service providers, aggregators nominated 

‘absence of methods and other rules that render projects ineligible’ (scope of methods) as the most 

significant barrier to the uptake of agriculture emissions avoidance projects. 

Where a method determination has not been made for an activity of interest, this could be due to a 

number of factors. There may not be robust evidence that an abatement technology is effective in 

reducing emissions or increasing carbon sequestration or, if there is a proven technology, investment 

in developing a method may not be justified because the activity would be uneconomic at current 

and most likely future carbon prices, i.e. the activity would not be cost effective.  This has turned out 

to be the case for some current methods such as the feeding dietary additives to dairy cattle method. 

http://carbonmarketinstitute.org/


 

Department of Agriculture and Fisheries                      Method to Market Review: 2020                                            111  

Other reasons for the absence of a method may be that there is no effective, practical and 

appropriately priced technique to measure abatement with sufficient accuracy. In some cases, 

resourcing for development of a specific method may be delayed because of higher priority activities.    

Where an ERF method has been made, there may still be low or no projects using the method, due to 

absence of the technical expertise to implement the activity and meet requirements under the 

legislation, or to high costs making participation unattractive, or to a perception that there was 

insufficient benefit for the farm business. Some aspects of these factors are summarized. 

Technical capability: Many methods for abatement activities are highly technical, and landholders, 

particularly family farmers, do not necessarily have the skills and capabilities required. Carbon 

farming is a relatively recent part of land management and more traditional farm advisers also may 

not have the skills to provide reliable advice and support. It may take time for ‘new’ providers from 

the carbon service  industry to gain the trust of agricultural producers and land managers.   

Costs: The price of carbon credits in the ERF and secondary market mechanisms may be too low to 

provide an incentive for farmers to participate in carbon farming activities. In addition to 

implementation costs, which can be high for methods such as the soil carbon measurement method 

where baseline sampling and analysis involves high initial investment, plus transaction costs are not 

insignificant. The time commitment and impact on farm management must also be considered.  

Carbon service providers have proposed options to overcome this barrier such as simplifying 

transaction processes so they are less costly, making reporting and/or aggregation of small projects 

less complex, making policy changes that increase demand for credits relative to supply effectively 

raising the price of ACCUs, and working in collaboration with other schemes such as the LRF to value 

co-benefits.  

Low awareness of benefits: As discussed above with reference to scheme-wide barriers, producers are 

more likely to make practice changes that achieve carbon credits if they are confident that 

productivity and efficiency would be increased, lowering any economic risk due to making a change 

when future carbon markets are uncertain. For example, eligible activities under the beef cattle herd 

management method can provide better financial returns with improvements in efficiency due to 

increased weaning rates or culling of unproductive cows.  

These barriers are real and the government is actively seeking to increase participation in carbon 

farming activities in Australia and to increase abatement from the ERF and the CSF. The report of the 

King Review released in March 2020 (See Section 4.1.3) made 26 recommendations on low cost carbon 

abatement opportunities and within the government and CER, work has already begun on a number 

of the 21 recommendations that were agreed or agreed-in-principle. Many of the recommendations 

related to enhancing the ERF to encourage greater participation and incentivising, on a broader scale, 

voluntary emissions reductions.        

8.3.2 Opportunities for current ERF methods with co-benefits   

The experience of Queensland livestock producers in ERF carbon offset markets has demonstrated 

that there are opportunities for positive income diversification, particularly for regeneration 
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vegetation projects in semi-arid regions of south and south-west Queensland and for savanna 

burning projects in the north. There has been less participation by producers in other geographic 

regions for these methods, and low uptake across the state in agricultural methods generally, with 

few ACCUs issued. Table 6 summarises the ERF projects and ACCUs issued for Queensland ERF 

projects, as described in more detail in Section 5.1.6 and Figure 28). There are several ERF methods 

appropriate for implementation by beef cattle and sheep producers that also provide in Queensland’s 

LRF.   

The King Review report (Commonwealth of Australia 2020b) stated: 

The Queensland Government will use the ERF’s certification scheme as the cornerstone of the program, with 

project proponents being paid for the delivery of ACCUs at set dates from ERF projects that are assessed as 

providing designated co-benefits. Proponents will receive additional payments above the ACCU price if they 

are able to demonstrate the co-benefits have been achieved.  

These types of initiatives demonstrate how collaboration between governments, either on a bilateral or 

multilateral basis, can generate positive results. Collaboration enables governments to utilise and leverage their 

different capabilities to reduce the cost of achieving climate and other policy objectives. It can also avoid the 

unnecessary duplication and complication that arises from uncoordinated efforts being taken by different 

governments and government agencies. 

Table 6. Status of Queensland ERF projects under method types most relevant to ruminant livestock production. 

Method type Projects1 ACCUs 
issued1 

Location in Qld Comments 

Vegetation 
 

155  
 
HIR-118  
NFMR-33 
Environmental 
Plantings 

10,897,186 Contracted regeneration 
projects mainly in SW, & 
central W  
 

Opportunities: 
Increase in high productivity regions 
(smaller areas/more ACCUs);   
Link to LRF (AfN) & Reef credits 
Barriers: Need for new/varied regeneration 
method 

Agriculture (all 
methods) 

11 261,896 S & E regions (Includes 
piggery methane projects)  

Interest increasing in soil C 

    Beef Herd 7 176,216 2 contracted projects  

Savannah 
Burning 

39 2,150812 Cape York (75 in total for N 
Australia) 

 

 1 Data as at 14 April (Source: CER) 

 

It is also noted that similar questions relating to the financial and practical aspects of implementing 

activities discussed for the ERF and LRF are also relevant to producers interested in accounting and 

offsets for ‘carbon neutral’ red meat products.  In this case rather than sell ACCUs under contract to 

the CER or Queensland government, livestock producers with registered ERF projects may elect to 

either sell ACCUs in commercial markets (if eligible, at a premium price for ecosystem services co-

benefits) or to market branded meat at premium price (e.g. https://fivefounders.com.au/).   

To illustrate the potential opportunities and better understand the barriers that may have to be 

addressed, this section reviews available information on the economics and practical usability of 

methods, selected for data availability.    

Native forest regeneration  

https://fivefounders.com.au/
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While the volume of trades in carbon credits plus co-benefits has remained small to date, a few studies 

have provided insights into how restoring native forests can deliver biodiversity co-benefits as well 

as carbon sequestration (e.g. Bryan et al., 2014; Butler, 2009; Carwardine et al., 2015; Evans et al. 2015; 

van Oosterzee et al. 2020) and the potential for economic advantage. These projects are relevant to 

the more than 150 registered projects under the Human Induced Regeneration and Native Forest 

from Managed Regrowth methods on land previously cleared for grazing and reforestation by 

environmental plantings methods. Ecologists recognise managed regrowth as a cost-effective forest 

restoration method that increases carbon stocks, and potentially restore biodiversity and ecosystem 

services in areas with some level of degradation. This type of forest regeneration is facilitated by low-

cost techniques to assist the natural re-establishment of vegetation from residual seeds and increasing 

plants on site through activities such as restricting livestock grazing; stopping clearing using burning 

or mechanical means; the use of vegetation and fencing to reduce grazing by native or feral animals. 

To date ERF projects have been in low rainfall areas with low Net Primary Productivity (Table 6; 

Figure 26). Cockfield et al. (2019) modelled farm enterprise financial impacts of vegetation projects 

under Human Induced Regeneration and Avoided Deforestation projects in north-western NSW 

rangelands. These areas are comparable in terms of climate and land types to rangeland areas of 

Queensland with HIR and NFMR projects.  The authors found that carbon farming projects provided 

a potential financial advantage in those parts of the region where livestock carrying capacity was low 

to medium and where woody vegetation biomass potential was medium to high. Conversely where 

land was more favourable for livestock production the higher opportunity costs entering into a 

carbon sequestration contract was less attractive.    

Evans et al. (2015) examined the economic viability of carbon farming in 30.6 million hectares of 

relatively recently deforested agricultural landscapes in Queensland. They found the average 

minimum carbon credit price required to make managed native regeneration viable was about 

AU34$66, while for environmental plantings $109 would be needed. According to this study, using a 

combination of revegetation methods, a low carbon price of $5/ t CO2-e was sufficient for carbon 

farming to be a viable land use in over 2.3% of the 30.6 million ha study area, and at a price of $50/ t 

CO2-e on up to 34% (10.5 million ha).  

The carbon prices estimated by Evans et al. (2015) highlight the reason that the relatively low-cost 

regeneration projects have received greater uptake than projects requiring investment in planting and 

maintaining a new native forest. A more recent, detailed analysis based on experience in the Thiaki 

Rainforest Restoration Project (TRRP) in the Atherton Tablelands region by van Oosterzee et al. 

(2020). TRRP has had an ERF project since 2014 using the Reforestation by Environmental or Mallee 

Plantings – FullCAM  method (https://www.legislation.gov.au/Details/F2018C00118) provides data on 

costs of environmental plantings under several scenarios on a cattle grazing property. Despite the 

study trialing a low-cost method for reforestation (around an order of magnitude lower than the 

estimates of Evans et al. (2015)) and the high productivity of the region, modelling based on real costs 

and returns showed that carbon farming required a markedly higher price than currently offered for 

 
34 All currency values are given in Australian dollars. 

https://www.legislation.gov.au/Details/F2018C00118
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ACCUs in the latest CER auction and secondary markets of $16 to $17. At the minimum planting 

density of 200 trees per hectare, as estimated to give the required 20% crown cover for forest under 

the ERF method, a price of at least $37 per tonne of abatement was needed to produce a higher net 

present value (NPV) than grazing cattle on the property (Table 7).  

Table 7. Estimated NPV (AU$) at 5% discount rate over 100 years, consistent with the permanence period of ERF sequestration projects. 

Modeled scenarios are for environmental plantings on a 50 ha grazing property on the Atherton Tableland. Scenarios shown are for 3 

carbon credit prices ($20, $50, $100); 2 reforestation densities (200, 1000 trees/ha); three reforestation options (C only – all 50 ha planted 

to trees; Mixed – 10 ha planted to trees and 40 ha grazed by cattle; Cattle only – no reforestation). Source: Adapted from van Oosterzee 

et al. 2020; Table 4).  

Management on 50 
ha property 

Tree plantings 
(trees/ha) 

100 years NPV 
C price $100 

100 years NPV 
C price $50 

100 years NPV 
C price $20 

Cattle only 0 1,824,765 
Carbon only 200 1,961646 865,500 207,813 
 1000 1,841,646 745,500 87,813 
Mixed (80% cattle) 200 1,852,141 1,632,912 1,501,375 
Mixed (80% cattle) 1000 1,828,141 1,608,912 1,477,375 

 

At 1000 trees per hectare, at least $44 /t was needed. Importantly, because of the high up-front costs 

of establishing the reforestation, break-even took many years – at least five years under the lowest 

planting cost scenario of 200 trees/ha at a price of $100/t and did not occur at all under high cost low 

price scenarios. Income generated by continued grazing at lower stocking rates within reforestation 

areas could help make environmental planting projects financially viable (Table 7).  However, the 

analysis by van Oosterzee et al. (2020) indicates that without higher prices, income from carbon 

credits alone cannot justify a cattle producer reforesting land through environmental plantings. 

The minimum ACCU price of $37 required to match NPV of grazing in the Atherton Tablelands is 

likely to apply in other regions of Queensland where environmental plantings could potentially occur 

with livestock production.  This finding is important in considering ERF vegetation projects in areas 

where forest will not regenerate through natural regrowth assisted by low cost activities such as 

managing weeds, feral animals and grazing pressure in HIR and NFMR projects. While income from 

ecosystem services credits under the LRF (or a price premium for certified carbon neutral products 

with co-benefits achieved with ACCU carbon offsets) at even a modest price could be linked to carbon 

sequestration rates for regeneration projects, it is likely that a co-benefit payment for reforestation 

projects would need to take into account the additional costs of planting. The LRF AfN vegetation 

method (Butler 2020) provides the accounting context and opportunity for biodiversity co-benefits. 

Van Oosterzee et al. (2020) also propose that biodiversity could be enhanced through creating 

corridors and that spatial planning could enable site selection for forest restoration that also benefited 

erosion control and water course management. 

Current regeneration methods HIR, NFMR and the Avoided Clearing (AC) method (which has only 

four projects with a total of 290,464 ACCUs issued up to July 2020) do not allow for planting to 

regenerate forest. As noted above this ensures the projects are lower cost to implement but it can 

result in regeneration and carbon increase in project areas being low, and that projects are restricted 
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to certain regions and native forest/woodland ecosystems. Some service providers have 

recommended the government explore a potential variation in the methods to develop a method with 

application in higher rainfall regions such as reef catchments as ‘permanent forest C sinks’. They 

envisage that the method would allow more flexibility in eligible activities and that the regenerating 

forest cover [in more productive regions] would provide greater ACCUs per hectare, and potentially 

also be eligible to earn co-benefit (biodiversity) credits under the LRF. 

Beef cattle herd method  

In discussing ERF methods that credit activities that reduce enteric methane emissions from beef 

cattle production the focus has been on the herd method. There are three method determinations 

under the CFI legislation:  

1. The Beef Cattle Herd Management method, which credits improvements in the emissions 

intensity of beef production from grazing animals; 

2. The Beef Nitrates method, which credits emissions reduction from replacing urea supplements 

with nitrate supplements in grazing animals; and 

3. The Dairy Supplements method, which credits emissions reduction from feeding dietary 

supplements to dairy cattle. 

Neither the beef nitrates nor dairy supplements methods have had any projects registered, and both 

carbon service providers and the industry have indicated that projects are unlikely without a 

substantial increase in the price of ACCUs. A large productivity benefit would be needed to overcome 

the cost of undertaking the activities and registering a projects, while the price remains well-below 

$20 per ACCU. Further discussion will be restricted to the beef cattle herd method where there have 

been two projects registered. In summary, the approach in the beef herd method is an emissions 

intensity calculation applied against a relative baseline. The method estimates emissions reductions 

as change in emission intensity independent of changes in the quantum of emissions, thus 

incentivising practices that reduce emissions without constraining production independent of market 

and climate interactions. Enteric methane avoidance may be due to increasing the ratio of weight to 

age of the herd, reducing the average age of the herd, reducing the proportion of unproductive 

animals in the herd, or changing the ratio of livestock classes within the herd to increase total annual 

liveweight gain of the herd.  

There are only limited data from implementation of the beef cattle herd method (2 projects registered; 

approximately 177k ACCUs issued). Carbon service providers have indicated that the net profit from 

ACCU’s sold after project implementation costs would be only about $2 per head and that projects 

were financially unviable at a herd size of <50,000 head (DISER personal communication). Therefore, 

although the beef herd method estimates abatement on an emissions intensity rather than absolute 

basis so that production to take advantage of the efficiency gains from implementing emissions 

reduction herd management activities, there is little incentive for producers to participate in the ERF 

carbon market. Some practices that improve the efficiency of the herd (and reduce emissions 

intensity) such as managing reproductive efficiency and weaning percentages, have not improved 

markedly in norther Australia over the past three decades or more (Wiedemann et al. 2015a). With 
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the low carbon credit achieved and without a greater incentive than the <5% increase in profit, there 

is little indication of uptake of the current method.  Therefore, in the context of potential for co-benefit 

payments under the LRF making ERF projects more economically attractive for livestock producers 

in Queensland, there is value in looking at possible opportunities for future development of new or 

varied method(s). It should be noted that eligible activities that could be candidates for an ERF 

method development must provide abatement that is capable of being counted in Australia’s national 

accounts (See Section 5.1.4 and Appendix 3). 

The ERF beef cattle herd management method attributes reductions in GHG emissions to changes in 

herd structure and productivity. Animal census data underpinning the inventory would reflect 

changes in herd size and structure but would not account for changes in animal weight or growth 

rate. There is industry interest in the development of ERF methods able to account for provision of 

alternative feeds or supplements that reduce or inhibit methane production in the rumen during 

fermentation (MLA 2015; Mayberry et al. 2018). In 2019, the DISER initiated collaboration with the 

livestock industry (focusing on the red meat sector), researchers and service providers to evaluate 

opportunities to increase uptake of the current method(s) to avoid enteric methane emissions through 

varying the existing beef herd method or developing a new method.  This collaboration is ongoing in 

2020.  

Reasons given for the low uptake of the current beef herd method as well as low ACCU prices include 

the complexity and limited functionality of the calculator that must be used to estimate emissions 

avoidance. The industry proposes simplifying the calculator and also include in the calculator factors 

for feed quality or type where sufficient evidence for a dose-response relationship with enteric 

methane can be established.  This is part of the current collaborative work being explored by DISER, 

with four mitigation strategies having been identified in the first stage of review of scientific literature 

and stakeholder consultation. Four activities were identified as most promising for emissions 

reduction method development in cattle in the short to medium term: (i) grazing northern pasture 

cattle on Leucaena; (ii) grazing northern pasture cattle on Desmanthus; (iii) using 3-NOP as a feed 

supplement; and (iv) using Asparagopsis (Red Algae) as a feed supplement.  

Each of these activities has demonstrated the potential to substantially reduce enteric methane 

emissions in both laboratory and field testing with no apparent negative impact on productivity. Each 

requires developmental work, establishing acceptance with producers and viability in the 

marketplace, and community consultation. For example, developing a new method for feeding 

legume to grazing cattle, research is needed to establish the dose response relationship, a cheap, 

reliable method is needed to map and monitor the extent of map the extent of Leucaena and 

Desmanthus using remote sensing sensors, and data collection and reporting burdens for individual 

producers need to be assessed for feasibility.  Community consultation would also be importance to 

ensure acceptance, especially if there were concerns regarding environmental issues such as 

weediness of these or other forage plants. Consultation may also enable cooperative project 

development and aggregation by producers for efficiency and cost-savings.  This would be an 

advantage in the case of projects eligible for LRF co-benefit credits, particularly if an NRM-wide 
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aggregation were possible to optimise co-benefits.     

Simulations on a case-study farm in central Queensland evaluated the influence of management 

changes to achieve emissions mitigation, increased productivity, or increased gross margin (Harrison 

et al. 2016). Practice change included replacing urea supplementation with nitrate, finishing cattle on 

Leucaena, optimizing herd structure (reduced ratio of breeding cows to steers and unmated heifers), 

increased female fecundity, and a Leucaena finishing enterprise maintained net farm emissions equal 

to the baseline. The first insight from this work to be noted was that introducing additional practice 

changes with the potential to profitably enhance liveweight turnoff allowed a greater reduction in 

emissions intensity, but only when each intervention worked synergistically with those already in 

place. This emphasizes the importance of good understanding of the business outcomes when 

planning emissions avoidance methods that affect farm profitability. A second finding was that using 

supplements to reduce emissions showed good promise but that there is a need for further research 

on delivery and commercial scale supply and on an accounting approach as there are currently no 

ERF methods for the feedlot sector. Both issues are currently in planning as part of a new or expanded 

livestock method evaluation for enteric methane avoidance. 

 

Soil carbon sequestration 

There are two methods for crediting soil carbon sequestration under the ERF. The model-based soil 

carbon method that estimates sequestration of carbon in soil using default values has had no uptake. 

The measurement method for soil carbon sequestration in agricultural systems has 34 projects 

excluding those that have been revoked (at July 2020). One, located in Victoria, has been issued with 

credits. There has been a substantial amount of interest in the prospects for soil carbon sequestration 

as a greenhouse gas abatement strategy, from farm to policy levels and there have been a number of 

factors contributing to limit adoption within the ERF. Stakeholders report that the lack of uptake of 

the default value method is due to the conservative nature of the model and the method’s eligibility 

restrictions, while they argue that registration of projects in the direct measurement method has been 

limited by high measurement costs, and discounts applied early in the crediting period to maintain 

conservativeness and avoid the risk of over-crediting. The King Review (Commonwealth of Australia 

2020b) recommended establishing a scheme to subsidise the costs of baseline measurement of soil 

carbon sequestration projects to overcome this barrier to uptake, and the CER has recently (July 2020) 

introduced an advance payment of up to $5000 to eligible ERF proponents to assist with the upfront 

costs of soil sampling 

(http://www.cleanenergyregulator.gov.au/About/Pages/News%20and%20updates/NewsItem.aspx?

ListId=19b4efbb-6f5d-4637-94c4-121c1f96fcfe&ItemId=812).  

Lower or subsidised measurement costs and improved modelling capabilities could increase the 

uptake of soil carbon projects but for livestock producers in Queensland there remains a degree of 

uncertainty about climate and biophysical constraints on building and maintaining soil carbon stocks 

over the long-term, i.e. over a 25 or 100 year permanence period. The levels of soil organic carbon 

over time are a function of biomass inputs to the soil, and rate of loss which is a function of soil 

http://www.cleanenergyregulator.gov.au/About/Pages/News%20and%20updates/NewsItem.aspx?ListId=19b4efbb-6f5d-4637-94c4-121c1f96fcfe&ItemId=812
http://www.cleanenergyregulator.gov.au/About/Pages/News%20and%20updates/NewsItem.aspx?ListId=19b4efbb-6f5d-4637-94c4-121c1f96fcfe&ItemId=812
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properties and the level of microbial activity. Where these factors are stable, the levels of soil organic 

carbon will tend to graduate towards an equilibrium reflecting the balance of inputs and losses. 

However, they are seldom stable due to climate variations and land management practices and land 

use changes disturbances of the balance, resulting in shifts in soil organic carbon levels.  

Livestock production in Queensland experience high variability in seasonal conditions. Climatic 

factors such as temperature and rainfall affect soil carbon levels by influencing plant growth and 

decomposition rates and are often greater drivers of change than management (Allen et al. 2014; 

Henry et al. 2018). Research suggests that, on a per hectare basis, the scope for management-induced 

increases in soil organic carbon on croplands and grazing lands is relatively limited (Lam et al., 2013). 

However, on degraded lands, management changes can sequester significant amounts of carbon in 

soils. In making the ERF soil carbon sequestration measurement method, the government suggests 

prospective proponents should consider factors that influence the likelihood of soil organic carbon 

stock change and consult with agronomic experts prior to engaging in a soil carbon project. Table 8 

lists examples of factors that influence the likelihood of soil organic carbon stock change.  

Table 8. Examples of factors that may affect the likelihood of soil carbon sequestration in agricultural land. 

 

Scientific debate continues on the risk to stored soil carbon of global warming. A recent study from 

the University of Exeter raises the need for caution with predictions that an average global 

temperature rise of 2oC (the upper level in the Paris Agreement goals) would lead to around 230 

billion tonnes of carbon being released from the world’s soil (Varney et al. 2020). The research 



 

Department of Agriculture and Fisheries                      Method to Market Review: 2020                                            119  

indicated a higher level of sensitivity of soil carbon turnover to global warming than previously 

found and claimed future climate change projections had half the uncertainty. The risk of lack of 

permanence in sequestered soil carbon must be taken into consideration but while consensus has yet 

to be reached amongst scientists in the impacts of climate change on rate of loss, there is strong 

agreement that practices recommended for sequestering carbon provide soil health and climate 

resilience benefits and often increases in yield (https://www.wri.org/blog/2020/08/insider-further-

explanation-potential-contribution-soil-carbon-sequestration-working). 

While engaging in an ERF soil carbon project should involve careful consideration of the factors 

above, eligible activities under these methods may also provide co-benefits for soil health and 

productivity that can be recognised under Queensland’s LRF. Further research is needed to evaluate 

these possible opportunities.   

 

Savanna burning methods 

ERF savanna methods enable ACCUs to be issued for managing fire in savannas in northern 

Australia to reduce the frequency of late dry season fires, thus reducing GHG emissions and 

retaining more carbon in dead organic matter compared to fires in the cooler, moister early dry 

season period.  

The two methods currently for savanna fire management are the sequestration and emissions 

avoidance method which credits both sequestration and emissions avoidance from improved fire 

management, and the emissions avoidance method. Most savanna burning projects in Queensland 

were registered under the 2015 method that has been revoked.   

Projects that undertake planned burning in the early dry season or other times of the year 

frequently use traditional techniques used in indigenous management and take into account 

landscape features within the project area and local weather conditions. Planned burning that 

avoids hot late season fires benefits reduces GHG emissions with co-benefits for biodiversity.  

 

Future method developments for livestock producers  
 

Section 5.1.7 provides a discussion of scheme-wide opportunities that could benefit Queensland’s 

livestock sector and open additional market options. Responses to announcements of changes to 

priorities and processes for method development will be acted on in the fourth quarter of 2020 and 

in 2021. Review and variations of individual methods some of which are discussed above will 

continue to ensure ongoing compliance with the Offsets Integrity Standards and to respond to 

scientific advances and practical implementation of activities that provide abatement.  

In addition to the 2020-21 Budget and Low Emissions Technology Statement announcements discussed 

in Section 5.1.7, recommendations in the King Review directed at expanding abatement under the 

ERF (Commonwealth of Australia 2020b) are being progressed. It is suggested that the red meat 

industry monitor these developments and seek to engage in consultation processes and working 

https://www.wri.org/blog/2020/08/insider-further-explanation-potential-contribution-soil-carbon-sequestration-working
https://www.wri.org/blog/2020/08/insider-further-explanation-potential-contribution-soil-carbon-sequestration-working
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groups for new method development where it is of value for the livestock sector.  Table 6.1 from the 

King Review report lists stakeholder suggestions for new or varied methods, that include: 

• Development of a method for ‘blue carbon’ (i.e. the sequestration of carbon in coastal and 

marine ecosystems, including mangroves);  

•  Development of a method to provide more complete coverage of livestock feed supplements; 

• Reducing the discounting applying under the Measured Soil Carbon Method. 

These proposals will be considered in the context of priorities, which are set by the Minister, and the 

integrity of individual methods and the ERF scheme. For example, the King Review report notes that 

proposals such as reducing the discounting in the Measured Soil Carbon Method, which was applied 

to address the high levels of uncertainty associated with the impacts of land management changes on 

soil carbon stocks in the early sampling rounds, would raise material integrity issues and would be 

difficult to accommodate within the ERF’s integrity framework are difficult to accommodate. 

However, the Minister has indicated that expanded opportunities for soil carbon sequestration 

activities is a priority paving the way for accelerating development of a new soil carbon method with 

lower sampling costs and improved accuracy (Section 5.1.7).   

Other recommendations from the King Review aimed to facilitate small-scale projects under the ERF 

through reducing price risk and marketing costs, e.g. a fixed priced purchasing desk and lower 

transaction costs using streamlined measurement, reporting and verification requirements could 

enable small agriculture projects to engage in the ERF.  This could benefit livestock producers directly 

through carbon markets and also facilitate engagement in ecosystem services markets such as the 

LRF. 

For some time, stakeholders have proposed to the DISER and the CER that being able to undertake 

multiple projects on agricultural land with combined monitoring, reporting and auditing would 

allow greater participation in the ERF by reducing costs and enabling greater levels of abatement. 

This is commonly referred to as ‘method stacking’. The King Review report recommends that 

facilitating ‘method stacking’, to enable multiple ERF projects on the same property using different 

methods, be considered. Rule changes would be needed to allow proponents of stacked projects to 

submit a single, aggregated offsets report covering each individual component of the stacked project; 

and stacked projects’ audits to cover all projects at one time rather than auditing each individual 

component at different times.  

9. Conclusions and Recommendations 
 

9.1 Summary Points 
 

Engagement and communication: The importance of communication and maintaining collaboration 

and capacity in state government, industry and natural resource management networks, especially 

in the field of ecosystem services (including carbon, biodiversity and water quality) came through in 

many articles reviewed. This also flows through to developing strategies to encourage the higher 

participation required to make any market mechanism feasible. Making economically correct 
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decisions for a farm business requires strong understanding of the short and long-term economic 

impacts of various decisions and also of the short and long-term implications for environmental and 

personal values.    

− A barrier to participation is insufficient knowledge and confidence to make a decision – 

requires understanding the benefits and risks and ‘what’s in it for me’.  

− Schemes such as ERF and LRF and the methods for credits are complex. Producers often do 

not have a high level of trust in private advisers. Service providers charges can also be a 

barrier.  

− Training advisers that already are accepted and trusted to provide advice on markets or are 

willing to work with carbon and ecosystem services experts may facilitate cooperation. 

Methods: ERF methods provide the entry point for carbon credits and LRF participation.  They also 

contribute to carbon neutrality offsets. The rigour and complexity of ERF methods and governance 

make participation in the ERF administratively complex and costly. Maintaining the integrity of ERF 

offsets (ACCUs) is critical for some markets but can preclude Small-Medium farm business and land 

managers. In looking to make methods more useable it is important to look firstly at those that are 

for activities that provide the most certainty of productivity and efficiency gains, thus providing 

greater prospects for adoption. 

− Overcoming high transaction costs and managing the complexity: Low participation could 

be partly addressed by aggregation and partly by having methods that were simpler and 

required less time and expense for auditing and reporting.  

− Aggregation: The Paraway led Herd Method aggregation is a good example of what can be 

done to provide a way for small (<1000 hd) producers to participate.  It indicates the value of 

a ‘leader’ organisation that is trusted (and probably not (or additional to) a commercial 

service provider.  Some NRM bodies may be in a position to fill this role – they seem to have 

done this in development of Reef Credits and are also able to manage the development of 

LRF Biodiversity or other co-benefit credits. The model will need training. 

− Simplified ERF methods: Development of simple methods for S-M businesses has been raised 

previously.  They would need to be heavily discounted because of the higher uncertainty in 

ACCUs delivered but could provide an entry point for additional income form LRF credits 

and for offsets towards carbon neutrality while avoiding high transaction costs. 

− Soil Carbon Measurement method is an example of a method with high overheads due to the 

costs (and time) for sampling and measurement.  The King Review has proposed that a model 

where the government shares the costs for measurement may be funded under the CSF.  This 

could facilitate soil carbon sequestration projects in more productive land but is still unlikely 

to be feasible in extensive grazing country (especially semi-arid/arid regions where SOC gains 

are low and climate variability makes the risk of loss high). 

− Vegetation projects: The requirements for eligibility makes some vegetation methods not 

useable in Queensland’s grazing country. A more comprehensive avoided clearing method 

across native vegetation - ‘forest’, remnant woodlands and regrowth regeneration - areas 



 

Department of Agriculture and Fisheries                      Method to Market Review: 2020                                            122  

would make it easier for cattle and sheep producers to have projects. Whether the 

government is willing to move on such a method could be explored.  

− Planting trees on farm for shade, shelter belts and riparian rehabilitation has value in many 

circumstances for production, animal welfare, biodiversity and landscape condition. These 

trees may not meet the thresholds for ‘forest’ under the national accounts. Explore how the 

carbon sequestration and ecosystems services in these plantings could be credibly counted as 

offsets towards carbon neutrality and market claims (eg as compliant with the ABSF and 

McDonald’s reporting). 

− Herd method – Engaging in the development of an expanded beef cattle ERF method initially 

for Leucaena and Desmanthus in pastures could assist producers to engage in projects with 

productivity benefits and possibly ecosystem services credits. 

− Feedlots – Development of a method for carbon credits in feedlot cattle (and sheep) is an 

important step.  Possible development of options to count supplementation (3-NOP and 

Asparagopsis) or feed additives should be explored and where there is an opportunity, 

contributions made based on useability in Queensland. 

 

9.2 Recommendations 

• Recommendation 1: Identify gaps relevant to northern livestock producers and invest in 

research for new and improved methods for carbon and ecosystem services co-benefits.  

Investment in research to fill gaps in data and calculations of emissions abatement, certification information or 

quantifying co-benefits will improve usability and accuracy of methods. More accurate, less conservative 

crediting ensures greater confidence in the method and encourages adoption. Collaborative arrangements across 

government, research and industry interest groups should be facilitated to reduce duplication and accelerate 

progress in method development for carbon crediting schemes such as the Emissions Reduction Fund (ERF) 

and voluntary trading such as the Verra framework. Similarly, collaboration should be sought in the less mature 

area of method development for ecosystem services, including for the Queensland Land Restoration Fund (LRF) 

and the Australian Farm Biodiversity Scheme. Consistency in the metrics used between schemes and markets, 

where appropriate to the objectives and priorities, will help to optimise returns on investment and minimise 

costs and duplication in monitoring.  

• Recommendation 2: Engage with certification and standard bodies and with scheme 

managers including Commonwealth and state governments to propose and explore 

development of new or varied crediting methods and certification protocols appropriate to 

northern beef enterprises. 

There is a clear recognition that land sector carbon offsets and agricultural emissions reduction will be needed, 

at least in the short to medium term, to meet global and Australian climate change goals and to address 

environmental sustainability challenges such as soil degradation and biodiversity loss. However, methods and 

certification schemes often have accounting, reporting, verification and auditing requirements that are costly 

and time-consuming. This along with the lack of methods to enable crediting of certain beneficial activities or a 
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lack of flexibility to enable application to individual farm management or business circumstances are substantial 

barriers to adoption by livestock producers. The Climate Active program has undergone revision and there is 

recognition in recent reviews and analyses of the ERF of the need for more practical methods covering more 

land sector activities. Early industry input to development of methods for the LRF and Farm Biodiversity 

Scheme may avoid the need for similar future revisions. As the largest contributor to agricultural emissions, 

the ruminant livestock subsector has potential to significantly contribute experience and expertise, and 

collaboration should be encouraged at industry and individual level. Participating in co-design of new ERF 

methods with the CER or review of methods drafted by Verra and Gold Standard could help to optimise credits 

generated for government and private markets and encourage development of methods that are practical and 

cost-effective for livestock production systems in northern Australia.  

• Recommendation 3: The importance of communication and maintaining collaboration and 

capacity in industry and natural resource management networks should not be overlooked 

as a way to encourage and support producers to participate in ecosystem services markets.  

Review of methods and their uptake indicated the significance of factors such as diverse landholder goals and 

motivations, social and cultural risks of participation, and the benefits of knowledge exchange over knowledge 

transfer in building trust and commitment amongst landholders when developing methods. Considering these 

factors at the method development stage can enhance participation in ecosystem services markets.  Good 

communication and of maintaining collaboration and capacity in industry and natural resource management 

networks is fundamental for uptake. The review also pointed to the need for continuous improvement through 

commitment to active experimentation and learning from experience at farm and program levels during 

implementation. 

• Recommendation 4: Ensure trainers/advisers are able to support market participation by 

northern livestock producers by supporting access to up-to-date understanding and skills to 

assist needed to take advantage of carbon and ecosystem services market opportunities. 

Training of advisers in methods for crediting agricultural or vegetation projects and 

certification protocols for products as well as market and pricing mechanisms is an ongoing 

requirement to ensure producers have access to accurate information. 

Choosing and implementing a carbon or ecosystem services crediting method is complex and requires expertise 

across a range of disciplines, including business management, contracting, data collection and storage, 

monitoring, reporting and auditing. Service providers with appropriate skills can support registering and 

implementing projects but trusted farm advisers trained in market mechanisms may be better able to advise 

producers on the financial and legal aspects of what to do with credits once issued e.g. whether to sell in 

government or commercial markets or whether to use as offsets for carbon neutral certification.      

• Recommendation 5: Communicating the ‘sustainability story’ and maintaining confidence in 

verified carbon and co-benefit credits and certified labels. 

Land sector offsets that come with environmental, social and/or cultural co-benefits are generally favoured in 

international carbon markets. This value is yet to be sufficiently realized in domestic market mechanisms, but 

there are indications of growing interest based on company board and government commitments. Sustainability 
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claims based on the ERF crediting and integrity standards and on the LRF AfN Standard provide strong 

credibility for the ‘sustainability story’ of the offsets generated. If communicated well and more consumers are 

willing to pay for high quality carbon and ecosystem services offsets verified based on credible standards, income 

and premium pricing is more likely. 

• Recommendation 6: As stewards of large areas of grazing land, the red meat industry and 

northern Australian producers should seek to fully understand methods and opportunities 

for vegetation projects that align with farm business goals. Experience has shown that 

relatively low input cost projects that regenerate native forests or farm forestry plantations on 

part of extensive grazing properties have the potential to generate income in ecosystem 

services markets, e.g. for carbon offsets, biodiversity credits and reef credits, while providing 

multiple benefits on-farm, including climate resilience.  

Beef cattle and sheep producers in Queensland manage large areas of land with potential for strategic forest 

activities under ERF regeneration, environmental planting or farm forestry vegetation methods able to generate 

carbon credits with biodiversity or other co-benefits, while supporting livestock production. Analysis using the 

state’s remote sensing capability could identify the most suitable areas to ensure positive impacts on 

productivity and to provide an indication of the potential volume of credits to inform decisions.   

• Recommendation 7: Develop educational and training materials and ensure service providers 

and farm advisers are equipped to understand red meat industry and producer priorities and 

regional community and indigenous interests. Most producers will need to engage specialist 

services in methods and market mechanisms for ecosystem services crediting and pricing and 

for understanding certification schemes for premium pricing of products.  Engaging with 

these providers will help to ensure producers receive practical, relevant advice.  

Industry and peer leadership is well-positioned to train and support trusted advisers to link carbon and 

ecosystem services methods and market understanding to livestock production systems. Case study 

demonstrations with cost-benefit or NPV analysis based on available markets and methods would provide a 

powerful tool. For example, an ERF regeneration method such as a HIR earning ACCUs and co-benefits 

estimated with the pilot LRF AfN vegetation method for biodiversity credits integrated into a northern beef 

production property could demonstrate realistic and independent assessments of obligations, costs and risks 

before project registration or contracting  entering into contracts.    
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Appendices 
Appendix 1. Glossary 

 
This glossary has drawn on, and adapted, a number of other glossaries including but not restricted to as primary sources: 

Department of Environment and Energy; Clean Energy Regulator; United Nations Framework Convention on Climate 

Change; UN’s The Economics of Ecosystems and Biodiversity.   

Biodiversity – the variability among living organisms from all sources including, inter alia, terrestrial, 

marine and other aquatic ecosystems and the ecological complexes of which they are part; this 

includes diversity within species, between species and of ecosystems (CBD), i.e. biodiversity is the 

variety of life in all its forms, and at all levels including genes, species, and ecosystems. 

Biomass – the mass of non-fossilized and biodegradable organic material originating from plants, 

animals and micro-organisms in a given area or volume. 

Biophysical environment – The biotic and abiotic surroundings of a population  

Biosphere – The combination of all the ecosystems in the world, the living organisms within them 

and the spaces they occupy, including on part of the Earth’s crust (the lithosphere), in the oceans (the 

hydrosphere) and in the atmosphere. 

Carbon – The word “carbon” may refer to the element carbon or to a group of compounds containing 

carbon. The context within which the word carbon is used will determine which definition is 

appropriate.    

Carbon credit – a unit, commonly 1 tonne CO2-e, of reduction in emissions, or increase in 

sequestration, relative to a baseline measure.  

Carbon dioxide equivalents (CO2-e) – expresses the warming effect of different greenhouse gases as 

an equivalent amount of carbon dioxide. It is the amount of carbon dioxide that would give the same 

warming effect as each greenhouse gas that is emitted or stored by an activity.  

Carbon farming – land- based practices that either avoid or reduce the release of greenhouse gas 

emissions, or actively sequester carbon in vegetation and soils, primarily in agricultural landscapes. 

Carbon Market - defined framework for the exchange of carbon units, representing greenhouse gas 

emissions reductions or removals. 

Carbon sequestration – The process of transferring carbon dioxide from the atmosphere into plant 

biomass or, through plant residues and other organic materials, into the soil. The carbon must be 

stored or retained as organic carbon with a long mean residence time so that it is not re-emitted back 

into the atmosphere. 

Carbon Offset – A carbon credit from a project that reduces emissions or increases removals through 

carbon sequestration eligible to be used as an offset for emissions from another source for meeting a 

compliance or voluntary commitment.  

Climate change – As defined in Article 1 of the United Nations Framework Convention on Climate 

Change, "a change of climate which is attributed directly or indirectly to human activity that alters 
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the composition of the global atmosphere and which is in addition to natural climate variability 

observed over comparable time periods". 

Cost-Benefit Analysis – Quantification in monetary terms of all possible costs and benefits of a 

proposal, including those that do not have substantive market values attached to them  

Ecosystem – A dynamic complex of living things (animals, plants and micro-organisms) and their 

physical environment interacting as a functional unit  

Ecosystem services – Functions of the natural environment, that directly or indirectly provide benefits 

for people  

Environmental plantings – a mixture of locally indigenous tree and shrub species that are planted or 

seeded on cleared land, and are not normally harvested 

Natural capital – Stock of natural assets which provide benefits to people in the form of tangible 

things which are typically marketed (such as timber, fish stocks, minerals) and less tangible services 

(such as air purification, recreational settings and flood prevention)  

Provisioning services – The products obtained from ecosystems for example, genetic resources, food 

and fibre, and fresh water  

Regulating services – The benefits obtained from the regulation of ecosystem processes, for example, 

the regulation of climate, water, air quality, human diseases and erosion control  

Resilience – The magnitude of disturbance that an ecosystem or society can undergo without crossing 

a threshold to a situation with different structure or outputs i.e. a different state. Resilience depends 

on factors such as ecological dynamics as well as the organisational and institutional capacity to 

understand, manage, and respond to these dynamics. 

Social costs and benefits – The total costs and benefits of an action to society – including private 

costs/benefits to individuals as well as additional costs/benefits to society as a whole  

Soil carbon stock the mass of soil carbon per ha, which is calculated from the concentration and the 

soil bulk density and reported as tonnes/ha or kg/m2 to a specified depth, most often 30 cm to comply 

with reporting requirements under international rules for national greenhouse gas inventories. 

Soil organic carbon (SOC) A measure of carbon contained within soil organic matter, defined as the 

organic fraction of the soil ground to <2 mm and excluding >2 mm plant and/or animal residues. 

Soil natural capital   Soil’s stock of natural assets yielding a flow of either natural resources or 

ecosystem services.  Value can be assigned to the soil natural capital by quantifying the ecosystem 

services it provides. 

Species diversity – Biodiversity at the species level, combining aspects of species richness, relative 

abundance, and dissimilarity  

Supporting services – Ecosystem services that are necessary for the production and maintenance of 

all other ecosystem services. For example, soil formation and retention, nutrient cycling, water 

cycling, and provisioning of habitat. These services often reflect the function and condition of natural 
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capital stock  

Sustainability – Meeting the needs of the existing population without compromising the ability of 

future generations to meet their own needs  

Use value – Value derived from using or having the potential to use a resource. This is the net sum 

of direct use values, indirect use values and option values  
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Appendix 2. Note on accounting for short-lived greenhouse gases 

IPCC Guidelines for greenhouse gas accounting have been developed as a consensus document of 

leading experts specialising in the wide range of scientific disciplines needed to understand climate 

science and estimate sectoral emissions (https://www.ipcc.ch/report/2019-refinement-to-the-2006-

ipcc-guidelines-for-national-greenhouse-gas-inventories/). The guidance enables parties to the 

UNFCCC to estimate and report national emissions and inform policies on addressing the threat of 

dangerous climate change. Periodic updates reflect new research and knowledge, with the most 

recent being the 2019 refinement of the 2006 IPCC Guidelines. A metric, the Global Warming Potential 

(GWP), was adopted by the IPCC to allow different greenhouse gases to be combined and for 

comparisons of global warming impact which depends on the radiative efficiency of each gas and 

how long it stays in the atmosphere. GWP is a measure of how much energy the emissions of 1 tonne 

of a gas will absorb over a given period of time, relative to the emissions of 1 ton of CO2. The time 

period used in national inventories for GWPs is 100 years (GWP100). CO2, by definition, has a GWP of 

1 regardless of the time period used, while, over 100 years methane (CH4) has a GWP of 28 – 36 and 

nitrous oxide (N2O) of 265 – 298. Whereas CO2 stays in the atmosphere for centuries and N2O for more 

than 100 years on average, methane lasts only 10 to 12 years, on average.  

Research and debate have been growing over several years on how to better represent short-lived 

greenhouse gases in emissions reporting and climate change policies and programs than using 

GWP100 which many believe does not fairly represent the contribution of emissions from ruminant 

methane emissions to global warming. This short summary of the complex issue of equivalence 

metrics is included in this Appendix to acknowledge the importance of the debate. However, the 

debate is not key to understanding opportunities and barriers for the red meat industry or farmers 

wishing to realise benefits from carbon credits, which is the focus of the review.  

An alternative to GWP100, GWP*, has been proposed to better reflect the climate impact of gases such 

as methane (Allen et al. 2018, Lynch et al. 2020). GWP* aims to more clearly quantifying the amount 

of climate change resulting from emission scenarios for greenhouse gases with different atmospheric 

lifetimes. It also seeks to more accurately quantify the effect of different emission pathways on future 

temperature change and therefore the relative importance of alternative mitigation activities. This is 

useful for purposes such as policy assessments such as NDCs under the Paris Agreement.  

In comparison to pulse-based emissions metrics such as the standard GWP, using GWP* indicates 

there should not be strong pressure to reduce livestock numbers or reduce red meat consumption for 

climate change benefits. Leading climate experts continue to debate the choice of metrics for 

comparing production systems that give rise to emissions of different greenhouse gases and for 

informing policy, and the technical arguments will not be discussed in detail in this review. Rather it 

focuses on market mechanisms for ecosystems services. Decisions such as use of GWP* vs GWP100 in 

methods accounting for carbon credits will be made according to the purpose of the market 

mechanism. Different metrics may have complementary roles in providing more accurate 

understanding of climate change and fairer more beneficial climate policy, but this is yet to be fully 

resolved. 

https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories/
https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories/
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Appendix 3. Emissions Reduction Fund Offset Integrity Standards 
 

The Offsets Integrity Standards35 

A2.1 Additionality 

The additionality standard is contained in paragraph 133(1)(a), which states:  

The application of: 

(i)  the requirements set out in; and 

(ii)  the method specified in, or ascertained in accordance with; 

a methodology determination, in relation to projects of the kind specified in the determination, should result 

in carbon abatement that is unlikely to occur in the ordinary course of events (disregarding the effect of 

this Act). 

‘Carbon abatement’ is defined for these purposes as:  

(a) The removal of one or more greenhouse gases from the atmosphere; or  

(b) The avoidance of emissions of one or more greenhouse gases from the atmosphere.  

The Committee interprets this standard as requiring the substantial majority of the abatement likely 

to be credited under the method would not occur in the absence of the incentive provided by the 

scheme.  

In applying this standard, the Committee’s general approach is to apply two tests:  

• a project test, which looks at whether the activities covered by the method would occur in the 

absence of the incentive provided by the scheme; and  

• a baseline test, which looks at what the net emission outcomes would be if the activities were 

not undertaken.  

This two-stage approach promotes a structured evaluation of the additionality risks associated with 

the method and the mechanisms in the method, Act and accompanying legislative instruments for 

addressing them.  

Methods can use a number of mechanisms to reduce additionality risks, including eligibility 

requirements and baselines. In addition to the mechanisms in the method, section 27 of the Act 

contains three project-level additionality requirements that must be satisfied for projects to be 

registered: 

• the newness requirement – the project must not have begun to be implemented; 

• the regulatory additionality requirement – the project must not be required to be carried out 

by or under a law of the Commonwealth, a State or a Territory; and 

 
35 This discussion of the offsets integrity standards is drawn from ERAC (2019) “Information Paper: Committee 

considerations for interpreting the Emissions Reduction Fund’s Offsets Integrity” available from the Department of 

Industry, Science, Energy and Resources:  https://publications.industry.gov.au/publications/climate-

change/system/files/resources/fb21a1e1-1692-4f74-b71b-9bfcfddc6f85/files/erac-offset-integrity-standards-paper.pdf  

 

https://publications.industry.gov.au/publications/climate-change/system/files/resources/fb21a1e1-1692-4f74-b71b-9bfcfddc6f85/files/erac-offset-integrity-standards-paper.pdf
https://publications.industry.gov.au/publications/climate-change/system/files/resources/fb21a1e1-1692-4f74-b71b-9bfcfddc6f85/files/erac-offset-integrity-standards-paper.pdf
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• the government program requirement – the project must not be likely to be carried out under 

another Commonwealth, State or Territory government program or scheme in the absence of 

the project being eligible and earning credits under the Act.   

These three standard project-level additionality requirements can be displaced by ‘in lieu 

requirements’ contained in the methods and legislative rules. Any in lieu requirements must be 

considered by the Committee in its assessment of the method. For example, if the Committee is aware 

that an activity in a proposed method would be funded by a government program that is not listed 

in the legislative rules, it may decide the method does not satisfy the additionality standard. 

In applying the project test, the Committee’s general approach is to consider:  

• whether and to what extent potential eligible projects under the method are already required 

to be carried out by or under a law of the Commonwealth, a State or a Territory; 

• whether and to what extent projects that are eligible under the method are likely to be 

financially viable without the incentive provided by the scheme;  

• whether projects that are eligible under the method are likely to be financially viable without 

the incentive provided by the scheme; 

• whether and to what extent there are relevant alternatives to the project activities that are 

likely to generate higher financial returns but result in more emissions or less carbon 

sequestration; 

• whether and to what extent there are any non-financial barriers that might obstruct the 

projects from being undertaken, which the incentive provided by the scheme can help 

overcome; and 

• whether the project activities are common practice in the relevant industry or region. 

The Committee generally considers these issues at the point of time of the assessment36. For example, 

are eligible projects currently required to be carried out by applicable laws, and are they financially 

viable under current market conditions? In addition, the Committee may also consider the situation 

in the foreseeable future. For example, the Committee may have regard to information about the 

likelihood of the introduction of new technology that could significantly alter the financial viability 

of eligible activities.  

In applying the baseline test, the Committee generally considers whether the baseline level of net 

emissions, which is used to determine the abatement credited under the method, accurately reflects 

the likely level of net emissions from within the project boundary over the crediting period in the 

absence of the incentive provided by the scheme. The application of this test typically requires the 

Committee to consider whether relevant abatement activities would be undertaken over the crediting 

period under business-as-usual conditions, not merely whether projects are likely to be additional at 

the time of registration.  

The Committee is aware that, for sequestration projects to give rise to climate benefits that are 

 
36 Under the Act, the Committee’s function include monitoring the compliance of methods with the offsets integrity 

standards and to undertake reviews of methods. 
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equivalent to those associated with emissions avoidance projects, they must be additional for all time. 

For example, if a sequestration project would have been undertaken in 50 years without the incentive 

provided by the scheme, and the project sequesters 1,000 tonnes of carbon dioxide in vegetation and 

soils, the climate benefit associated with bringing the project forward 50 years is not the same as 

avoiding 1,000 tonnes of carbon dioxide from an emissions avoidance project. Notwithstanding this, 

the Committee does not believe the additionality standard was intended to be interpreted as 

requiring the Committee to be satisfied the substantial majority of projects under sequestration 

methods would not occur at any time, now or in the future, without the incentive provided by the 

scheme. The Act evidences a clear intent on behalf of the Parliament to incentivise sequestration 

projects, provided the abatement from these projects can be used to meet Australia’s mitigation 

targets. Due to this, in applying the additionality standard to sequestration methods, the Committee 

generally considers whether the events that give rise to the relevant sequestration are likely to occur 

now or in the foreseeable future in the absence of the incentive provided by the scheme rather than 

whether they will ever occur without the incentive. The relevant sequestration events need not be the 

product of direct human-invention. Climate or other natural changes can prompt relevant increases 

and decreases in vegetation and soil carbon stocks. 

A2.2 Measurable and verifiable 

The measurable and verifiable standard is contained in paragraph 133(1)(b), which states: 

to the extent to which a method specified in, or ascertained in accordance with, a methodology 

determination in accordance with paragraph 106(1)(c) involves ascertaining any of the following: 

(i)  the removal of one or more greenhouse gases from the atmosphere; 

(ii)  the reduction of emissions of one or more greenhouse gases into the atmosphere; 

(iii)  the emission of one or more greenhouse gases into the atmosphere; 

the removal, reduction or emission, as the case may be, should be: 

(iv)  measurable; and 

(v)  capable of being verified. 

The Committee interprets this standard as requiring three things:  

• all removals, emissions reductions and project emissions (emissions within the project 

boundary caused by undertaking the project) associated with eligible projects must be able to 

be measured or estimated, and those measurements and estimates must be able to be verified;  

• the method must contain a rigorous and reliable way of measuring or estimating relevant 

removals, emission reductions and project emissions; and 

• the method must provide a robust approach to verifying relevant measurements and 

estimates.  

In assessing these issues, the Committee generally considers the following factors. 

• How emissions and emissions reductions are calculated in the method. Emissions reduction 

calculations may be achieved by a number of means including: direct measurement; 
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calculating through models; comparing the project emissions with a control group; or using 

emissions code ratings developed by industry. 

• Whether there is sufficient evidence the preferred measurement or estimation approach is a 

robust technique. Evidence needs to demonstrate how the preferred measurement or 

estimation approach accounts for the removal, reduction or emission of greenhouse gases. 

• Whether the measurement or estimation approach sufficiently controls for the impacts of 

factors unrelated to the project on relevant removals and emissions. 

• How verification is achieved in the method. For example, verification may be achieved 

through audits, models, self-verification, satellite imagery or other measurement 

technologies. 

• Whether and how any tools or calculators used in the method can be audited. 

• Variability in measurement and verification outcomes.  

• The interaction of the measurement and verification standard with: 

o the evidence-based standard – the measurement or estimation approaches must be 

supported by clear and convincing evidence;  

o the project emissions standard – methods do not need to account for project emissions 

if they are not material; and  

o the conservative standard – the measurement or estimation approaches must provide 

conservative estimates of the abatement from eligible projects.  

 

A2.3 Eligible carbon abatement 

The eligible carbon abatement standard is contained in paragraph 133(1)(c), which states: 

a method specified in, or ascertained in accordance with, a methodology determination in accordance with 

paragraph 106(1)(c) should provide that carbon abatement used in ascertaining the carbon dioxide 

equivalent net abatement amount for a project must be eligible carbon abatement from the project. 

‘Eligible carbon abatement’ is defined for these purposes as:  

… carbon abatement that:  

(a) results from the carrying out of the project; and  

(b) is able to be used to meet Australia’s climate change targets under:  

(i)the Kyoto Protocol; or  

(i)an international agreement (if any) that is the successor (whether immediate or otherwise) to 

the Kyoto Protocol.  

The Committee interprets the eligible carbon abatement standard as requiring the method to only 

credit abatement that:  

• results from the project; and  

• is capable of being used to meet Australia’s mitigation targets under the Kyoto Protocol and 

Paris Agreement.  

When first made, the offsets integrity standards required that methods ‘not be inconsistent with the 
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methods set out in the National Inventory Report’.37 This form of wording implies there should be a 

degree of consistency between the methods used in the National Inventory Report to report on 

emissions and removals from particular sectors, and the methods that credit abatement from the same 

sectors under the Fund. The wording of the current eligible carbon abatement standard is less 

restrictive. On its face, it merely requires the relevant carbon abatement to be able to be used to meet 

Australia’s international mitigation targets.  

The standard should be interpreted in a manner that best promotes the objects of the Act, which 

include helping Australia to meet its international mitigation obligations. The issuance of credits to 

abatement that is not included in Australia’s National Inventory Report does not help Australia to 

meet these obligations. Due to this, the Committee interprets the standard as requiring the abatement 

credited under the Fund’s methods to be from sources and sinks that are accounted for by Australia 

under the Kyoto Protocol and Paris Agreement. However, the Committee does not require methods 

to use approaches that are consistent, or even ‘not inconsistent’, with those contained in the National 

Inventory Report. The methods contained in the National Inventory Report are designed to estimate 

emissions and removals at a national scale, while methods are designed to estimate abatement at a 

project-scale. The differences in focus and scale necessitate different approaches. The Committee is of 

the view that the standard only requires the abatement to be from sources and sinks that are 

accounted for by Australia under the Kyoto Protocol and Paris Agreement and that is capable of being 

used to meet Australia’s mitigation targets.  

A potential source of ambiguity in the standard concerns situations where Australia formally 

accounts for emissions or removals from a particular sector but, in practice, the relevant emissions 

and removals are not (or are only partially) accounted for in the National Inventory Report. Gaps in 

the coverage of emissions and removals can occur because of the complexity of national-level 

reporting, and the evolving nature of the methods in the National Inventory Report (i.e. they are 

constantly updated and improved). The Committee does not believe the eligible carbon abatement 

standard requires the National Inventory Report to account for the relevant emissions or removals 

covered by the method. All that is required is that the abatement must be capable of being used to 

meet Australia’s mitigation targets under the Kyoto Protocol and Paris Agreement.  

The Act requires one of the members of the Committee to be from the Department. Under section 

123C, if the Departmental member advises that the carbon abatement under a proposed method or 

variation is not (or would not be) eligible carbon abatement, the Committee must assume the method 

does not satisfy the eligible carbon abatement standard. 

Method example – Soil Carbon Sequestration in Agricultural Systems 

The soil carbon method allows landholders to earn carbon credits for undertaking land management 

activities that increase the amount of carbon stored in soil under pastures or cropland. This occurs when 

management practices either increase the amount of biomass (such as plant material) that is incorporated 

into the soil and/or reduce the amount of organic matter that is released from soils (for example, by 

reducing soil disturbance).  

 
37 Carbon Credits (Carbon Farming Initiative) Act 2011, s 133(1)(c) as at 15 September 2011. 
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In 2013, the Government elected to account for cropland and grazing land management activities under 

the second commitment period of the Kyoto Protocol. Subsequently, emissions reductions achieved under 

this method can be counted towards Australia’s emissions reduction targets. 

 

A2.4 Evidence-based 

The evidence-based standard is contained in paragraph 133(1)(d) of the Act, which states: 

a method specified in, or ascertained in accordance with, a methodology determination in accordance with 

paragraph 106(1)(c) should be supported by clear and convincing evidence. 

The Committee interprets this standard as requiring there to be clear and convincing evidence of:  

• the impact of the abatement activity on emissions and removals (the activity incentivised 

under the method must be capable of reducing emissions or increasing removals relative to 

what would have occurred without the incentive provided by the scheme); 

• the robustness of the approach to the exclusion of non-additional projects and non-additional 

abatement; 

• the robustness of the approach to measurement and verification; and 

• the robustness of the approach to the treatment of project emissions and leakage (see below).  

The application of the evidence-based standard to additionality issues, which involve 

counterfactuals, is problematic because, by their very nature, counterfactuals cannot be proven or 

disproven. There can be no clear and convincing evidence of the validity or accuracy of a 

counterfactual, only a judgment of whether it is reasonable. Due to this, when applying the standard 

to questions concerning the additionality of projects and abatement under methods, the Committee 

seeks to ensure the approaches adopted are robust, having regard to what is known about the trends 

and drivers of emissions and removals from the relevant sources and sinks.  

Developing methods based on high quality evidence is essential for the integrity of the Fund. In 

developing methods, the Department draws from a range of sources and engages with experts 

including from industry and academia. It also commissions independent technical experts to test the 

technical accuracy of methods.  

The Committee undertakes public consultation on draft methods. This ensures members of the public 

have an opportunity to evaluate and comment on methods. 

The nature of scientific progress means evidence will change over time. This means assumptions 

made when a method was developed may become outdated. To address this concern, the Committee 

undertakes regular reviews of methods to ensure they continue to meet this standard. A number of 

methods have been varied since the scheme’s inception to incorporate new knowledge and updates 

in scientific evidence. 

In applying the evidence-based standard, the Committee generally considers the following factors. 

• The sources of evidence used to build assumptions and calculations in a method. Evidence 

may include peer-reviewed literature, industry publications, government publications, 
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business documents from Australia or internationally. 

• If there is variability or tension between evidence sources and how accepted the evidence is 

in the relevant scientific community. 

• Whether the balance between modelled and directly measuring emissions estimates is 

appropriate and supported by evidence. 

• The feedback received from technical experts, industry or through public submissions.  

 

A2.5 Project emissions  

The project emissions standard is contained in paragraph 133(1)(e) of the Act, which states: 

a method specified in, or ascertained in accordance with, a methodology determination in accordance with 

paragraph 106(1)(c) should provide that, in ascertaining the carbon dioxide equivalent net abatement 

amount for a project, there is to be a deduction of the carbon dioxide equivalent of any amounts of 

greenhouse gases that: 

(i)  are emitted as a direct consequence of carrying out the project; and 

(ii)  under the determination, are taken to be material amounts. 

Project emissions refer to increases in emissions within the project boundary that occur as a 

consequence of undertaking the relevant abatement activity. For example, a project designed to 

capture and combust methane from livestock manure may require a diesel generator to operate fans 

and other related equipment. The operation of the generator would not have occurred in the absence 

of the project and will give rise to project emissions that offset the climate benefits associated with 

the destruction of the methane.  

Leakage refers to increases in emissions or reductions in removals that occur outside the project 

boundary as a consequence of the project activity. Leakage comes in two forms: direct and indirect.  

Direct leakage, also known as activity shifting, refers to instances where the project proponent 

physically moves the emitting activity to another location, outside the project boundary, while 

claiming credits for the reduction in emissions inside the project boundary.  

Indirect leakage refers to instances where the benefits of the abatement within the project boundary 

are negated by market-induced increases in emissions or reductions in removals outside of the project 

boundary. For example, in an offset project involving reforestation of grazing land, indirect leakage 

could involve an increase in deforestation triggered by higher meat prices that arise from the loss of 

grazing land and associated reduction in meat production. 

The Committee interprets the project emissions standard as requiring methods to contain appropriate 

deductions for all material project emissions. Deductions are considered appropriate if project 

emissions are required to be estimated in a robust manner that is supported by clear and convincing 

evidence (i.e. in a manner consistent with the measurable and verifiable standard and evidence-based 

standard). The estimates of project emissions that provide the basis for deductions also have to result 

in net abatement being conservative, which in this context means erring on the high side (i.e. likely 



 

Department of Agriculture and Fisheries                      Method to Market Review: 2020                                            145  

to over-estimate rather than under-estimate the project emissions, consistent with the conservative 

standard).  

The Committee considers project emissions to be material if, cumulatively, they are likely to exceed 

five per cent of the net abatement amount of projects taken under the method.  

The Committee does not believe the standard requires deductions to be made for either direct or 

indirect leakage as they do not occur as a ‘direct consequence of carrying out the project’. Direct 

leakage arises as a consequence of non-project activities. Similarly, indirect leakage arises as a 

consequence of the interaction of a number of direct and indirect factors, many of which lie outside 

of the control of the project proponent. While leakage emissions are not covered by this standard, the 

Committee considers them in the context of the conservative standard.  

The Committee prefers deductions for project emissions to be done on a net basis; that is, calculated 

having regard to what the relevant emissions would have been in the baseline case without the project 

activity. However, methods that do not calculate project emissions on a net basis will not necessarily 

fail to meet the standard. 

A2.6 Conservative 

The conservative standard is contained in paragraph 133(1)(g) of the Act, which states: 

to the extent to which a method specified in, or ascertained in accordance with, a methodology 

determination in accordance with paragraph 106(1)(c) involves an estimate, projection or assumption—

the estimate, projection or assumption should be conservative. 

The Committee interprets this standard as requiring all estimates, projections and assumptions that 

have an influence on the calculation of the net abatement amount of eligible projects to be 

conservative. Conservative in this context means estimates, projects and assumptions that are 

cautious and likely to avoid the over-estimation of the abatement from projects taken under the 

method.  

This standard must be interpreted in a way that best promotes the objects of the Act to incentivise 

offset projects that help meet Australia’s international mitigation targets. Requiring every estimate, 

projection and assumption in a method to be conservative, in the sense of having a high probability 

of being an under-estimate, would lead to highly conservative estimates of the net abatement amount 

from eligible projects. This would undermine the incentive for people to undertake offset projects.  

Due to this, the Committee does not require every estimate, projection and assumption to be 

conservative in the sense of having a high probability of being an under-estimate. How conservative 

each estimate, projection and assumption is required to be is interpreted in the context of the method, 

with the intent of ensuring the cumulative impact of all relevant estimates, projections and 

assumptions is to provide a conservative estimate of the net abatement amount. 

Having said this, the Committee is mindful of the need to do justice to the term ‘conservative’. The 

fact that the application of the method is likely to under-estimate the net abatement amount does not 

mean individual estimates, projections and assumptions can be overestimates. Each individual 
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estimate, projection and assumption must at least have a reasonable probability of being an 

underestimate (other than in relation to deductions, where they should be likely to be overestimates). 

Like all of the standards, the conservative standard is applied at the method-level. Methods must be 

likely to provide a conservative estimate of the net abatement amount of most projects taken under 

the method. If methods are likely to overestimate the abatement from some projects, across all projects 

likely to be initiated under the method, the method must be likely to underestimate the aggregate net 

abatement amount. Similarly, in relation to each individual estimate, projection and assumption, 

while they may constitute an overestimate in relation to some projects, they must at least have a 

reasonable probability of being an underestimate for most projects likely to be taken under the 

method.  

In applying the standard, the Committee may consider explicit and implicit estimates, projections 

and assumptions. The fact that a method does not explicitly identify an estimate, projection or 

assumption does not mean it has not been relied on in constructing the method, or that it is not 

relevant to the assessment of how conservative the estimates of the net abatement amounts are. 

Consistent with this, in applying the conservative standard, the Committee generally considers:  

• the potential for direct and indirect leakage to arise as a consequence of project activities; and  

• the risk of non-permanence for sequestration projects and whether, having regard to the 

permanence period discount, the net abatement amount is sufficiently conservative.   

• Non-permanence refers to the risk that carbon sequestered as a consequence of sequestration 

offset projects will be fully or partially released as a result of future events. 

 

Method example – Soil Carbon Sequestration in Agricultural Systems  

The Soil Carbon Sequestration in Agricultural Systems Method credits projects that undertake activities that 

sequester soil carbon under pasture, crops, horticultural or mixed farming systems. This is achieved by 

increasing the amount of organic matter in the soil or decreasing the amount of organic matter that is 

released from soils. 

The method requires regular measurements of soil carbon in each carbon estimation area in the project, in 

the baseline period and during the project period. Carbon abatement is the difference between the soil 

carbon content during the project and baseline. 

Natural variability in soil carbon content occurs from changes in climate and management practices. A 50 

per cent discount factor is applied to abatement estimates until the third measurement is made. This is 

designed to account for the uncertainty as to whether the abatement that is evident has resulted from the 

changed management practices or is part of natural variability.  

With more measurements later in the project period, the abatement estimates become more reliable and the 

discount factor is removed from calculations. 

 

 


