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Foreword 

 

Over the past 30 years, carbon markets have emerged in multiple 
countries, offering agricultural producers new opportunities to grow and 
diversify their businesses. 
 
In Australia, there have been various voluntary and legislative carbon market instruments designed to 

recognise the value of managing greenhouse gas emissions, culminating with the Emissions Reduction 

Fund.  

In 2015, Australia signed the Paris Agreement, committing to a reduction in emissions by 26-28% below 

2005 levels by 2030. Australia is not only bound by its commitment to the Paris agreement, but by the 

growing expectations of the community and customers about our environmental credentials.  

We know that agriculture plays a factor in Australia’s overall greenhouse gas emissions – contributing 

13%. Last year, the National Farmers’ Federation released its 2030 Roadmap which made a commitment to 

aim towards a 2030 carbon neutral goal.  Meat and Livestock Australia have also embarked on a journey of 

committing Australia’s red meat industry to a similar carbon neutral goal. 

These actions have been made against the backdrop of CSIRO’s forecast that by 2050 the carbon market 

could provide income of $40 billion to the land sector, with particular opportunities for agriculture. 

However, the current policy and regulatory framework for carbon markets has shown to be a significant 

barrier and diminishes the enormous potential of the farm sector as a source of carbon units to meet 

Australia’s internationally agreed emissions reduction targets.    

This report, undertaken by the Australian National University in partnership with the Mullion Group, fills a 

knowledge gap relating to better understanding the opportunities for Australian agricultural producers to 

participate in carbon markets and the barriers that are preventing these opportunities from being realised. It 

provides recommendations on policy measures that can be used to mitigate these barriers and increase and 

diversify agricultural participation in carbon markets.  

This report has been produced under AgriFutures™ National Rural Issues Program. It is an addition to 

AgriFutures Australia’s diverse range of over 2000 research publications and it forms part of our National 

Challenges and Opportunities arena, which aims to identify and nurture research and innovation 

opportunities that are synergistic across rural sectors. Most of AgriFutures Australia’s publications are 

available for viewing, free downloading or purchasing online at: www.agrifutures.com.au.  

John Harvey 

 

Managing Director 

AgriFutures Australia 

  

http://www.agrifutures.com.au/
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Executive Summary 

This report presents an analysis of the opportunities for Australian agricultural producers to participate in 

carbon markets and the barriers that are preventing these opportunities from being realised. The report also 

provides recommendations on the policy measures that can be used to mitigate these barriers so as to 

increase and diversify agricultural participation in carbon markets.  

 

What are carbon markets? 

Carbon markets are an institution or system in which parties exchange interests in carbon for voluntary or 

compliance purposes. Interests in carbon generally consist of either emission permits (or allowances) or 

carbon credits. Emission permits are used in regulatory schemes that limit greenhouse gas emissions from 

defined facilities or sources. Under these regulatory schemes, the release of greenhouse gases from 

prescribed sources is prohibited without a permit. The permit entitles the holder to emit a prescribed 

amount of greenhouse gases; generally, 1 tCO2-e per permit.  

Carbon credits represent a reduction in emissions, or increase in sequestration, relative to a baseline or 

reference case, which can be used to compensate for, or meet liabilities related to, emissions from another 

source. Carbon offsets are a particular type of credit that stem from a project that reduces emissions or 

increases sequestration that compensates (offsets) for emissions from another source. To be an offset, the 

project must reduce greenhouse gas emissions relative to what would have otherwise occurred and there 

must be equivalence between what is gained (the offset) and lost (the emission that is being offset).  

 

Carbon offset markets in Australia 

Currently, the primary carbon markets in Australia are provided through the Australian Government’s 

Emissions Reduction Fund (ERF). The ERF has three components:  

 A carbon offset certification scheme, under which agricultural producers can generate carbon 

credits, known as Australian carbon credit units (ACCUs), from activities that reduce agriculture-

related emissions or increase removals on agricultural land.  

 A purchasing scheme, whereby the Australian Government voluntarily purchases ACCUs from 

eligible offset projects. 

 A ‘safeguard mechanism’, which requires designated large facilities (those that emit more than 

100,000 tonnes of carbon dioxide equivalent per year) to keep their net emissions within 

prescribed limits and allows them to use ACCUs to meet their liabilities. 

As these components suggest, the ERF provides for the certification of offset projects and issuance of 

ACCUs. It also contains both a voluntary market (the government purchasing scheme) and a compliance 

market (the Safeguard Mechanism) in which ACCUs can be sold. In addition to these two markets, 

proponents of ERF projects can also sell ACCUs to private entities that want to voluntarily offset their 

emissions. 
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The ERF is not the only offset certification scheme in Australia. Farmers interested in undertaking carbon 

offset projects can also have them certified under private schemes like the Gold Standard and Verified 

Carbon Standard (VCS). 

 

Agriculture in the ERF 

To date, agriculture has dominated the ERF, accounting for more than 70% of registered projects and 65% 

of issued ACCUs. As of February 2019, there were 550 registered agriculture-related ERF projects that had 

received 38 million ACCUs since 2012, worth in the order of AU$450 million. Over the period 2015-16 to 

2017-18, agriculture-related ERF projects received 8.7 million ACCUs per annum, with a value of 

AU$105 million, placing carbon credits just outside the top 50 Australian agricultural products by farm 

gate value. 

Notwithstanding this, the uptake of carbon offset projects across the agriculture sector has been 

inconsistent. Most of the uptake has involved the regeneration or protection of native forests on grazing 

lands in semi-arid regions of Queensland, New South Wales and, to a lesser extent, Western Australia and 

South Australia. The uptake in other areas and of other project types has been limited, with the exception 

of savanna burning projects in northern Australia. 

 

Motivators of, and barriers to, the uptake of agriculture-related offset projects 

The inconsistent uptake of carbon offset projects suggests the presence of material barriers to broader 

agricultural participation in carbon markets. To evaluate the nature and magnitude of these barriers, we 

reviewed the existing literature on the obstacles to farmer participation in carbon markets and undertook 

surveys of farmers and carbon service providers.  

Two main surveys were undertaken, one targeting Australia’s carbon service industry (carbon service 

industry survey) and another involving pig farmers (pig industry survey). The aim of the surveys was to 

assess perceptions of why farmers participate in offset projects and the barriers to participation.  

 

Motivators of uptake 

The results of the carbon service industry survey suggest the primary factors that motivate farmers to 

undertake carbon offset projects are the financial returns and opportunity to diversify their income sources. 

The main exception to this was in relation to Indigenous savanna burning projects, where respondents 

indicated that the ability to diversify income sources and non-financial factors, particularly environmental 

sustainability and lifestyle, were the main drivers of participation.  

The results of the pig industry survey were different. While respondents indicated that maximising 

financial returns was, on average, of greatest significance, they rated the potential to improve on-farm 

environmental outcomes as being almost as important.  
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Barriers to uptake 

To assess perceptions of the barriers to the uptake of carbon offset projects, we identified 17 potential 

barriers, covering both demand- and supply-side issues, and asked respondents to rate their significance on 

a five-point scale (1=not important to 5=very important, with the option of ‘not sure’). The main results 

from the carbon service industry survey were as follows.  

 For sequestration projects, eight key barriers were identified (with weighted average ratings 

between 3.8 and 4.3): low carbon prices; the risk of rule changes affecting participation and 

crediting; uncertainty about future carbon prices; difficulties in getting third party consents; 

permanence requirements; lack of awareness amongst farmers of carbon market opportunities; the 

scope of methods; and a lack of trust on behalf of farmers in parties offering carbon market 

information.  

 For agriculture emissions avoidance projects, eight key barriers were identified (with weighted 

average ratings between 3.6 and 4.6): scope of methods; risk of rule changes governing eligibility 

and crediting; third party consents; low carbon prices; conservative methods; uncertainty about 

future carbon prices; lack of trust in information providers; and lack of awareness of carbon market 

opportunities.  

 For Indigenous savanna burning projects, six key barriers were identified (with weighted average 

ratings between 3.8 and 4.6): lack of trust in information providers; low carbon prices; uncertainty 

about future carbon prices; conservative methods; lack of awareness of carbon market 

opportunities; and project design costs.  

 For non-Indigenous savanna burning projects, four key barriers were identified (with weighted 

average ratings between 3.8 and 4.0): the need for third party consents; permanence requirements; 

the risk of rule changes governing eligibility and crediting; and conservative methods. 

The results for both Indigenous and non-Indigenous savannah burning projects should be read with caution 

due to low response rates. 

Respondents to the pig industry survey identified seven key barriers to the uptake of carbon offset projects 

(with weighted average ratings between 3.0 and 3.4): upfront capital costs; project design costs; lack of 

awareness of carbon market opportunities; a lack of trust in information providers; the risk of rule changes 

governing eligibility and crediting; the cost and difficulty of getting required government approvals; and 

reporting and monitoring costs. The prominence given to upfront capital costs and project design costs 

contrasts with the results of the carbon service industry survey, and possibly reflects the specific factors 

that shape manure management projects in piggeries (i.e. they are capital intensive and require careful 

design to fit with existing farm infrastructure and business structures). The same can be said of the weight 

given to the barriers posed by other government approvals; manure management projects are one of a 

relatively small number of agriculture-related carbon offset projects that are likely to be subject to material 

planning and environmental approval requirements.  

The results of the barrier questions in the pig industry survey differed appreciably when broken down by 

whether respondents reported having a carbon offset project, either currently or in the past. Those that did 

have projects identified three main barriers to participation: reporting and monitoring costs; the risk of rule 

changes governing eligibility and crediting; and upfront capital costs. Those without projects identified 

four key barriers: lack of awareness of carbon market opportunities; lack of trust in information providers; 

project design costs; and upfront capital costs. The emphasis on information barriers was significant and 

correlated well with the response to questioning of whether respondents were aware of the opportunities to 
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generate and sell carbon credits. While there was 100% awareness amongst the largest farms (>10,000 

sows), this tailed off rapidly as farm sized declined. More than 70% of respondents with fewer than 501 

sows were aware of the opportunities to generate and sell carbon credits for reducing emissions. Even in 

medium sized farms, with between 501-2000 sows, 30% of respondents indicated they either did not know 

or were unsure of whether they were aware of the opportunities for farmers to earn and sell carbon credits 

by changing their land use and management practices. 

It is evident from the results that there is a collection of interacting factors that deter farmer participation in 

carbon markets, which differ depending on project and farm type and the individual characteristics of 

landholders. As there are diverse and interacting barriers, there is no one cure-all measure that can be 

implemented to increase participation. While in some cases, the primary barrier to increased farmer 

participation is the carbon price, there are a number of non-price factors that inhibit the uptake of 

agriculture-related offset projects that require targeted policy responses. These include the scope of 

methods and eligible activities, the absence of cost-effective abatement technologies, the lack of awareness 

of carbon market opportunities and the complexity and transaction costs associated with participation. 

Policy measures can be designed to mitigate many of these issues and thereby facilitate greater agricultural 

participation in the efforts to reduce Australia’s greenhouse gas emissions. The body of the report provides 

details on a number of these proposals.  

 

Further research  

Further research is warranted to inform the design and implementation of the required policy responses. In 

particular, more information is needed on the extent of the information barriers across the agricultural 

sector and the nature and importance of the barriers in different parts of the industry. Additional public 

investment in RD&D in agricultural abatement technologies is also warranted, which should include funds 

for the development of new or expanded methods and the emissions estimation tools that underpin them.  

In seeking to mitigate the barriers to the uptake of agricultural abatement activities, policymakers should be 

mindful of the developments in other jurisdictions and carbon markets. This research has demonstrated the 

benefits of exploring how similar issues have been addressed in other carbon offset schemes. Australia also 

has many learnings to share with emerging markets. 
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1. Introduction 

Over the past 30 years, carbon markets have emerged in multiple countries, offering agricultural producers 

new opportunities to grow and diversify their businesses. In Australia alone, around 12 million certified 

carbon credits were generated each year over the period 2015-16 to 2017-18, worth approximately 

AU$142 million per annum (Clean Energy Regulator, 2018a). The majority of these credits—an average of 

8.7 million per annum, with a value of AU$105 million—came from agriculture-related projects (Clean 

Energy Regulator, 2018a). Carbon credits now rank just outside the top 50 Australian agricultural products 

by farm gate value, near commodities like mangoes, pears and capsicums (Australian Bureau of Statistics, 

2018a). 

For several decades, the development of international and domestic carbon markets has been hindered by a 

lack of international coordination on climate change mitigation. The adoption of the Paris Climate Change 

Agreement in December 2015 potentially marks a turning point. The agreement creates a comprehensive 

international legal framework that, for the first time, requires all major polluting countries to contribute to 

the global effort to reduce greenhouse gas emissions and, ultimately, limit warming to no more than 2°C 

above pre-industrial levels. Under the agreement, parties are required to submit nationally determined 

contributions on five-yearly cycles that set out their planned mitigation actions for the forward period. 

Parties are not legally bound to meet the mitigation commitments contained in their contributions but they 

must submit a contribution, pursue domestic mitigation measures, account for their mitigation actions and 

ramp up their mitigation commitments in each successive contribution (United Nations Framework 

Convention on Climate Change, 2015).1 To promote flexibility and reduce costs, the agreement allows 

parties to meet their mitigation commitments through the use of ‘internationally transferred mitigation 

outcomes’; a euphemism for emissions trading (United Nations Framework Convention on Climate 

Change, 2015).2 Through the implementation of domestic and international mitigation actions, the 

agreement aims to ensure global emissions peak as soon as possible and rapidly decline thereafter, with a 

target of achieving net zero global emissions (a balance between emissions from sources and removals 

from carbon sinks) in the second half of the century.  

The framework established by the Paris Agreement has the capacity to create new carbon markets and, in 

principle, should significantly increase demand for carbon interests. Australia’s agriculture sector stands to 

be a beneficiary of this expansion, primarily through the sale of carbon credits. Currently, the primary 

mechanism for farmer participation in carbon markets in Australia is through the Australian Government’s 

Emissions Reduction Fund (ERF). Under the ERF, agricultural producers can generate carbon credits from 

activities that reduce agriculture-related emissions or increase removals on agricultural land. These credits 

can be sold to the Australian Government, to private parties with liabilities under the ERF, and in voluntary 

markets.  

Over the coming years, federal climate policy is likely to change, which could affect the sources and extent 

of demand for agriculture-related carbon credits. This demand-side uncertainty is partially counterbalanced 

by the fact there is bipartisan support for the continuation of a voluntary approach for the agriculture sector 

that allows farmers to generate carbon credits by undertaking offset projects. Due to this, there is likely to 

be continuing opportunities for agricultural producers to participate in carbon markets that are tied to 

federal climate policy.  

                                                      

1 Paris Agreement, Art. 4(3). 
2 Paris Agreement, Art. 6(2).  
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Beyond the existing federal government’s climate policies, there are emerging state schemes that could 

potentially open up new carbon market opportunities for farmers. There are also several non-government 

carbon credit certification schemes that operate alongside the ERF, which provide opportunities for 

agricultural producers to participate in voluntary carbon markets.  

While there are new and emerging carbon-related business opportunities for farmers, there are a number of 

barriers that obstruct their participation in carbon markets. These barriers are evident from the nature of 

farmer participation in the ERF. Although agriculture-related projects have dominated the scheme since its 

commencement in 2011, the projects are concentrated, both geographically and in type. The majority of 

existing ERF projects, and particularly agriculture-related ERF projects, come from western Queensland 

and western New South Wales, and relate to the management of native vegetation (avoiding deforestation 

and regenerating native forests). The only other agriculture-related ERF projects involve reducing 

emissions from savanna burning and manure management, and sequestering carbon in agricultural soils 

(Department of the Environment and Energy, 2018a). These projects are providing important benefits for 

relevant proponents but they are small in number compared to those associated with native vegetation 

management. Increasing the geographic spread of projects and the diversity of project types will require 

measures to be put in place to mitigate the obstructions. 

This report presents the results of an analysis of the opportunities for agricultural producers to participate 

in carbon markets. The report provides information on current and possible future carbon market 

opportunities for agricultural producers, evaluates the barriers to farmer participation, and analyses policy 

measures to increase and diversify farmer participation. To frame the analysis, section 2 provides an 

overview of the main emission sources and sinks associated with the agricultural sector, and details of 

known abatement options. Section 3 defines carbon markets and describes their essential features. Section 

4 reviews domestic, voluntary and international carbon certification schemes that are of relevance to 

Australian agricultural producers. Section 5 evaluates the barriers to farmer participation in carbon 

markets, dividing them into demand- and supply-side factors. Section 6 analyses how these barriers can be 

mitigated and section 7 provides conclusions and recommendations on further research. 
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2. Agriculture-related emissions, removals and 
abatement options  

2.1 Overview of agriculture-related emissions and removals 

Australia's national greenhouse accounts report on emissions (greenhouse gas emissions from sources) and 

removals (sequestration of carbon dioxide (CO2) by sinks) under five sector headings: energy (electricity 

generation, direct combustion, transport and fugitives), industrial processes, waste, agriculture, and land 

use, land-use change and forestry (LULUCF) (Department of the Environment and Energy, 2018, 2018b). 

The emissions and removals related to agriculture mainly form part of the agriculture and LULUCF 

sectors.  

The emissions reported under the agriculture sector consist of the methane (CH4) and nitrous oxide (N2O) 

emissions related to agricultural land uses, including CH4 emissions from enteric fermentation and manure 

management, and N2O emissions from agricultural soils (Department of the Environment and Energy, 

2018b). LULUCF records the fluxes (emissions and removals) of CO2 from live vegetation, debris and soil 

caused by land management practices and land-use change (Department of the Environment and Energy, 

2018). Most human-induced changes in CO2 fluxes on land in Australia are associated with agricultural 

activities. This is partly a reflection of the fact agricultural production occurs on almost 50% of the 

Australian landmass, with the bulk of the remainder either being unmanaged or managed for conservation 

and cultural purposes (Australian Bureau of Agriculture and Resource Economics and Sciences, 2016; 

Australian Bureau of Statistics, 2018b). 

Combined, net emissions from agriculture and the agricultural-related component of LULUCF account for 

approximately 20% of Australia's annual emissions (~100 million tonnes (Mt) yr-1 of carbon dioxide 

equivalents (CO2-e)) (Figure 1) (Department of the Environment and Energy, 2018b). To put this in 

context, it is more than the emissions from transport, more than double the emissions associated with the 

combustion of fossil fuels by the manufacturing and construction sectors, and approximately 50% of the 

emissions associated with electricity generation.  

 

Figure 1. Australian average annual net greenhouse gas emissions, million tonnes (Mt) CO2-e, 2012-2016, by sector. Agriculture emissions were 

calculated for these purposes as agriculture emissions plus net agricultural-related LULUCF emissions, where 85% of deforestation emissions were 

assumed to be agriculture-related, based on Department of the Environment and Energy, ‘Australian Greenhouse Emissions Information System 

(AGEIS): Land Use, Land Use Change and Forestry Activity Table: 1990-2016’.  Source: Department of the Environment and Energy (2018c). 
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The majority of agriculture-related emissions and removals stem from four activities: livestock 

management; synthetic fertilisers and soil additives; vegetation management; and land management 

practices that affect soil organic carbon. Details of these activities and relevant abatement options are 

discussed in the following subsections.   

 

 

2.1.1 Livestock management 

There are three categories of emissions that arise directly from the management of livestock:  

 CH4 emissions from enteric fermentation. 

 CH4 and N2O emissions from manure management. 

 N2O emissions from agricultural soils associated with urine and dung and the application of 

manure as organic fertiliser.  

 

Enteric fermentation 

In 2016, enteric fermentation—CH4 emissions from the rumen of livestock—accounted for close to 50 

MtCO2-e yr- 1; approximately half of the emissions attributable to the agricultural sector and 10% of 

national emissions (Department of the Environment and Energy, 2018b; 2018c). As Figure 2 shows, cattle 

(beef and dairy) and sheep are responsible for almost all enteric fermentation emissions.  

 

Figure 2 Proportion of average enteric fermentation emissions over 2012-2016 contributed by main livestock sources.  

Source: Department of the Environment and Energy (2018c). 

Between 1990 and 2016, enteric fermentation emissions declined by more than 20% (Department of the 

Environment and Energy, 2018b; 2018c). However, this trend hides two contrasting stories. There has been 

a large and sustained decline in the national sheep flock since 1990, with numbers falling from almost 175 

million to 69 million in 2016 (Department of the Environment and Energy, 2018b). This has resulted in a 

62% decline in enteric fermentation emissions from sheep. In contrast, the cattle herd increased over the 

same period, leading to a more than 10% increase in the associated enteric fermentation emissions 

(Department of the Environment and Energy, 2018b). The growth in the cattle herd has mainly been in 
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northern Australia (Queensland and Northern Territory), although there has also been significant shift from 

sheep to cattle in South Australia, Western Australia and Tasmania. As a result of these changes, northern 

Australia now has 40% of Australia’s cattle, of which 70% are located in north Queensland (Department of 

the Environment and Energy, 2018b).  

Some of the main abatement options for enteric fermentation emissions are summarised in Table 1. 

Available research suggests that through feed and herd management (structure and breeding) alone, 

livestock emissions could be reduced by approximately 20-30%; the equivalent of 10-15 MtCO2-e yr-1 

(Doran-Browne et al., 2016; Whittle et al., 2012). There are also emerging technologies, particularly 

involving rumen manipulation that could significantly increase the opportunities for the cost-effective 

abatement of emissions from this source.  

 

Table 1 Supply-side abatement options for enteric fermentation emissions  

Abatement option Description 

Animal numbers  

Reducing livestock Reducing the number of livestock. 

Animal manipulation 

Animal breeding and genetic 

manipulation 

Selective breeding or genetic manipulation of livestock to reduce 

methanogenesis or improve feed conversion efficiency. 

Improved management  Management of livestock herds to maintain or increase output while reducing 

emissions (e.g. reducing unproductive animal numbers, reducing slaughter 

ages, and extending lactation in dairy cows). 

Diet manipulation  

Improved feed quality Improving the quality of the feed eaten by livestock to reduce CH4 

production per unit digested (e.g. by encouraging grazing on less mature 

grasses, switching from C4 to C3 grasses, and providing feeds with lower 

fibre and higher soluble carbohydrates). 

Dietary supplements  The feeding of dietary supplements—yeast cultures, dicarboxylic acids, 

nitrates, condensed tannins etc.—that reduce methanogenesis. 

Rumen manipulation  

Biological control Reducing CH4 production by introducing competitive or predatory microbes 

(e.g. bacteriophages and bacteriocins) to the rumen of livestock. 

Vaccination  Reducing CH4 production by vaccinating livestock against methanogens. 

Chemical defaunation Reducing CH4 production in the rumen using chemicals (e.g. 

bromochloromethane, chloroform and monensin).  

Source: Eckard et al. (2010) 
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2.1.2 Manure management 

Manure management emissions constitute approximately three% of net agricultural-related emissions, or 

around 3.5 MtCO2-e yr-1
, of which roughly 75% are in the form of CH4, with the remainder as N2O 

(Department of the Environment and Energy, 2018b; 2018c). The CH4 emissions arise from the 

decomposition of organic matter in manure under anaerobic conditions, which largely occurs in intensive 

livestock systems when manure is deposited in lagoons or large stockpiles (Gerber, 2013; Pratt et al., 

2015). The CH4 emissions from the manure of range-kept livestock are negligible because it rarely 

decomposes under anaerobic conditions. Reflecting this, less than 0.5% of manure management emissions 

are from range-kept cattle and sheep; 90% are attributable to the manure of feedlot cattle, dairy cattle, and 

pigs (Department of the Environment and Energy, 2018b). Between 1990 and 2016, manure management 

emissions increased by 44%, mainly as a consequence of growth in feedlot cattle numbers, which rose 

from approximately 330,000 to 940,000 head (Department of the Environment and Energy, 2018b).  

The N2O emissions associated with manure management come in both direct and indirect forms. Direct 

N2O emissions occur via the nitrification and denitrification of ammoniacal nitrogen in wastes (de Klein 

and Eckard, 2008; Monteny et al., 2006). Nitrification is an aerobic microbial process that oxidises 

ammonium (NH4) to nitrate (NO3), generating N2O as a by-product. Denitrification is an anaerobic 

microbial process in which NO3 is converted to nitrogen gas (N2), with N2O produced as an intermediate. 

Indirect N2O emissions occur via nitrogen runoff and leaching, and the deposition of nitrogen volatilised 

from manure management systems.  

There are multiple factors that influence the emissions from manure management, from the animal feed 

through to the storage and disposal of manure (Sajeev et al 2017). The main options available to mitigate 

these emissions are summarised in Table 2.   

Table 2 Supply-side abatement options for manure management 

Abatement Option Description 

Feeding 

Reducing crude protein By reducing crude protein in an animal’s diet, the amount of 

nitrogen in manure decreases (N2O emissions). However, this 

may also result in higher CH4 emissions.  

Additives Adding fibre, acids and enzymes to decrease NH4 in manure.  

Housing 

Air scrubbers Scrubbers reduce NH3 emissions from livestock housing with 

forced ventilation.  

Frequent waste removal Increasing the frequency of the removal of waste.   

Treatment 

Anaerobic digesters Treating waste through an anaerobic digestor, where CH4 and 

CO2 is produced as by-products.  

Acidification Adding acid to manure to lower the pH and inhibit urease-

producing bacteria, which in turn can lower NH3 emissions.  

Application techniques 

Shallow injections Shallow injection of manure into the soil, as opposed to surface 

spreading, to reduce the NH3 emissions, noting this may 

increase N2O emissions. 

Source: Sajeev et al. (2017). 
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Livestock-related N2O soil emissions 

In 2016, N2O emissions constituted approximately 4.4% of Australia’s greenhouse gas emissions, or 24 

MtCO2-e (Department of the Environment and Energy, 2018b). Agricultural-related activities were 

responsible for approximately 60% of these emissions. The major agricultural contributor to N2O 

emissions (almost 13 MtCO2-e) is agricultural soils, mostly through nitrification and denitrification 

(Department of the Environment and Energy, 2018b; 2018c).  

Livestock management results in direct and indirect soil-related N2O emissions: directly via the 

metabolism of animal urine, dung and manure in agricultural soils; and indirectly via nitrogen runoff and 

leaching, and nitrogen volatilisation from manure (Eckard et al., 2010; Monteny et al., 2006). Through 

these mechanisms, livestock management is responsible for almost 40% (~5 MtCO2-e) of annual 

agricultural soil emissions. 

The extent of N2O emissions from agricultural soils is a function of the NH4 and NO3 levels, anaerobicity 

(oxygen availability), temperature, carbon content, and acidity of the soils (Eckard et al., 2010). The 

complexity of the relationships that drive N2O emissions acts as a technical barrier to mitigation as it 

increases the difficulty of projecting and estimating the emissions impacts of abatement actions. Despite 

this, there are a number of options available to reduce livestock-related N2O soil emissions, a summary of 

which is provided in Table 3.   

Table 3 Abatement options for livestock-related N2O soil emissions 

Abatement option Description 

Animal-based strategies  

Reducing livestock Reducing the number of livestock and thereby reducing livestock-related N 

inputs to agricultural soils 

Animal breeding Selective breeding or genetic manipulation of livestock to improve N 

conversion efficiency within the rumen or increase the spread of urine and 

dung across the landscape (and thereby reduce the excess N in soil-plant 

systems) 

Animal management  Alter the management of livestock to increase the spread of urine and dung 

across the landscape    

Dietary and chemical 

interventions  

Dietary and chemical interventions that divert N from urine to dung (where it 

is less volatile) (e.g. condensed tannins), or dilute urinary N concentrations 

and induce increased spread of urine across the landscape (e.g. salt licks) 

Soil-based strategies  

Nitrification inhibitors Application of nitrification inhibitors to livestock manure and feeding of 

nitrification inhibitors to livestock 

Animal management  Improved management of livestock to reduce soil compaction and increase 

oxygen availability in soils 

Source: Eckard et al. (2010). 
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2.1.3 Fertiliser Management 

Agricultural businesses use synthetic fertilisers and other additives to improve soil conditions. Although 

fertilisers and additives are essential to modern agriculture, they result in N2O and CO2 emissions. 

N2O emissions 

A key determinant of N2O emissions from the application of synthetic nitrogen (N) fertilisers to 

agricultural soils is the rate, source and timing at which it is applied (Luo et al., 2010).3 The over-

application of N fertilisers will increase N2O emissions as the excess N is unable to be taken up in plant 

growth (Luo et al., 2010; Vergé et al., 2007). However, the amount of emissions is also a function of the 

type of fertiliser that is applied. Generally, NO3-based fertilisers generate higher emissions per kilogram 

(kg) applied than ammoniated-based fertilisers like urea. Adding further complexity is the fact N2O 

emissions from N fertilisers are a function of a number of other variables, including the anaerobicity, 

temperature, carbon content and acidity of the soils. As with livestock-related N2O soil emissions, the 

complexity of the relationship between the application of synthetic N fertilisers and N2O emissions has 

acted as a barrier to mitigation. While noting this, Table 4 provides a summary of key abatement options.  

Table 4 Summary of abatement options for fertiliser management 

Abatement Option Description 

Options 

Enhanced Efficiency Fertiliser  Enhanced Efficiency Fertiliser (EEF) inhibit nitrification through use of 

dimethylpyrazole phosphate (DMPP) or dicyandiamide (DCD), which 

reduce N2O emissions. 

Altering crop types Introducing rotational crop types, in particular nitrogen fixing plants 

(legumes) to reduce the need for fertiliser application.   

Source: Whittle et al. (2013). 

CO2 emissions 

There are two sources of CO2 emissions associated with the use of fertilisers and other soil additives: urea 

and lime. Urea is a widely used N fertiliser. When applied to soils, it results in CO2 emissions through the 

process of urea hydrolysis. Lime is applied to agricultural soils to ameliorate soil acidity, improve soil 

structure, and improve plant growth. Similar to urea, the carbonate in the lime reacts with acids in the soil 

to produce bicarbonate, which then leads to the production of CO2 and water.  

 
2.1.4 Vegetation management 

In the current context, vegetation management refers to management of woody and non-woody vegetation 

on agricultural lands, which results in greenhouse gas emissions or the sequestration of CO2. Management 

practices that change the extent and nature of the vegetation affect the stocks of carbon stored in biomass 

and soils and, consequently, the fluxes of CO2 over time. Practices that change the incidence and intensity 

of fires can also materially affect emissions of CH4 and N2O. In Australia, there are four main vegetation 

management activities that can be used to sequester carbon and reduce fire-related CH4 and N2O emissions 

(Table 5).  

 

                                                      

3 The application of N fertilisers is not the only cause of N2O emissions from agricultural soils. As discussed above, N2O emissions 

also arise as a consequence of excretions from livestock. 
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Table 5 Summary of the abatement options for vegetation management. 

Abatement Option Description 

Options 

Avoid deforestation and other 

forms of land clearing 

The retention of forests and sub-forest vegetation through the avoidance 

of human-induced land clearing. 

Reforestation and revegetation Re-establish forests and sub-forest vegetation on cleared land.  

Improved forest management and 

ecological restoration 

Changes in forest and land management, and the restoration of degraded 

forests and sub-forest vegetation, to increase sequestration.  

Fire management Alteration of fire regimes to reduce emissions and increase sequestration. 

 
Deforestation 

Historically, agriculture-related deforestation has been a substantial source of emissions in Australia. In 

1990, emissions from deforestation4 were approximately 150 MtCO2-e, or 30% of Australia’s total 

emissions (Department of the Environment and Energy, 2018c). Since then, the rate of expansion of 

agriculture into previously uncleared forest lands has fallen. In 1990, primary (first-time) conversion of 

forest was 588,000 ha yr-1. In 2016, it was 60,000 ha yr-1 (Department of the Environment and Energy, 

2018c). While the rates of reclearing (clearing of secondary forest that has regenerated after being cleared) 

remain high, the decline in primary forest conversion has resulted in deforestation emissions falling to 30 

MtCO2-e in 2016, only 6% of national emissions  (Department of the Environment and Energy, 2018b; 

2018c). 

Deforestation emissions can be further reduced by preventing the expansion of agriculture into forested 

areas and curbing reclearing. The primary barrier to the uptake of these opportunities is cost. Avoiding 

deforestation involves foregoing the profits that could be generated by using the land more intensively for 

grazing and cropping purposes. Where lands have been cleared in the past, landholders also typically have 

an expectation they will continue to be able to use the land for commercial purposes in the future, even if 

that requires reclearing of regrowth. Any policy measures designed to promote the retention of regrowth 

must manage these expectations around land use.  

Reforestation and revegetation 

Reforestation and revegetation are effectively the reverse of deforestation. In this context, they involve the 

human-induced re-establishment of forest or sub-forest vegetation on previously cleared lands. The 

distinction between reforestation and revegetation turns on the definition of forest, which in Australia is an 

area of land of at least 0.2 ha with trees that are two metres or more in height and provide crown cover of at 

least 20% of the land (Department of the Environment and Energy, 2018b). Consistent with this, 

reforestation involves the human-induced re-establishment of vegetation meeting these thresholds. 

Revegetation is the human-induced re-establishment of any other vegetation.  

The qualification that the re-establishment of the vegetation must be ‘human-induced’ is important. Fluxes 

in CO2 from land-based sources and sinks arise as a consequence of both natural processes and human 

activities. Changes in CO2 fluxes that are attributable to ‘natural causes’ are not the target of climate 

policy, which is concerned with mitigating humanity’s influence on the climate. Reflecting this, the 

international greenhouse accounting rules, and Australia’s national greenhouse accounts, seek to account 

only for ‘human-induced’ fluxes in CO2 from land-based sources and sinks. The most obvious form of 

human-induced reforestation and revegetation is direct planting and seeding of trees and shrubs. However, 

it can also involve changes in management practices to promote natural regeneration; for example, the 

management of livestock and feral animal grazing pressures. In contrast, changes in vegetation cover that 

are attributable solely to climate factors such as rainfall are not supposed to be accounted for. This 

distinction is particularly important in Australia, where the extent of forest and shrub cover is strongly 

                                                      

4 Deforestation refers to Forest land converted to other land uses (Cropland, Grassland, Settlements). 
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influenced by rainfall in arid and semi-arid regions (Department of the Environment and Energy, 2018b). 

Improved forest management and ecological restoration 

There is approximately 82 million ha of native forest on private freehold and leasehold land in Australia, 

most of which is located in New South Wales, Queensland and the Northern Territory (MPIG and NFISC, 

2013). There is also around 100,000 ha of farm forestry plantations and environmental plantings located on 

private lands (MPIG and NFISC, 2013; Australian Bureau of Agriculture and Resource Economics and 

Sciences, 2016). These forests contain a large stock of carbon, which can be degraded or lost through 

management practices and neglect. For example, in commercial forests, reducing harvesting pressures and 

increasing rotation lengths can increase sequestration in forest biomass and soils. Similarly, in both forest 

and sub-forest vegetation communities, weed and pest infestations can result in plant mortality and stifle 

vegetation growth. Changes in management practices to reduce pressures and increase the resilience of 

vegetation communities can avoid carbon losses and promote sequestration. 

Fire management 

Fire is a natural part of the Australian landscape and has been used by Indigenous Australians for 

thousands of years for land management purposes. While most native vegetation communities are adapted 

to fire, changes in the frequency and intensity of fires can lead to degradation and material carbon losses 

(Cook et al., 2016; Fitzsimons et al., 2012; Russell-Smith et al., 2013). The savanna regions of northern 

Australia are amongst the most affected by fires and changes in fire management practices since European 

settlement.  

Savannas are ‘tropical and sub-tropical formations with continuous grass cover occasionally interrupted by 

trees and shrubs’ (IPCC, 2006). In Australia, they are defined as including monsoonal open forest and 

woodland through to semi-arid grasslands. On average, approximately 40 million hectares of savanna 

grasslands, woodlands and forests are affected by wildfires and prescribed burning each year (Department 

of the Environment and Energy, 2018b). Most of these fires occur in the Northern Territory and Western 

Australia – these two jurisdictions account for around 80% of Australia’s savanna fires (Department of the 

Environment and Energy, 2018b). 

Fires in savannas (and elsewhere) result in CH4 and N2O emissions, and also alter the amount of carbon 

stored in vegetation, debris and soils (Cook et al., 2016; Russell-Smith et al., 2013). In northern Australia, 

there has been a marked shift in the management of fires in savannas over the past century. Traditionally, 

Indigenous communities would undertake early dry season burning to manage the landscape and facilitate 

hunting and gathering. The reduction in active Indigenous land management since the early 1900s has seen 

an increase in late dry season wildfires. These wildfires tend to be more intense due to higher fuel loads 

and atmospheric conditions, which lead to higher burning efficiencies (Cook et al., 2016). The overall 

effect has been to increase fire-related CH4 and N2O emissions and decrease the carbon stored in the 

landscape.  

Since 1990, CH4 and N2O emissions from savanna fires have averaged 9 MtCO2-e yr-1 (Department of the 

Environment and Energy, 2018b; 2018c). The most effective way of reducing these emissions and 

increasing sequestration is to effectively mimic traditional Indigenous burning practices by undertaking 

strategic burns in the early dry season (Cook et al., 2016; Price et al., 2012; Russell-Smith et al., 2013). 

Management actions can also be undertaken in the late dry season to prevent the ignition and spread of 

wildfires. Weeds like gamba grass pose a rapidly emerging additional threat as they increase the prevalence 

and intensity of wildfires (Rossiter et al., 2003). Steps to control gamba grass and other similar weeds 

could help in reducing potential future carbon losses and associated CH4 and N2O emissions.  

 

  



 

11 

2.1.5 Soil organic carbon 

Soils contain two forms of carbon: inorganic and organic. Inorganic soil carbon usually consists of 

carbonates of calcium (CaCO3) and magnesium (MgCO3) and is generally relatively stable (Bell and 

Lawrence, 2009; Food and Agriculture Organization of the United Nations, 2004; Guo et al., 2016). 

Organic soil carbon is the carbon contained in soil organic matter, or the soil biota and partially and wholly 

decomposed plant and animal matter in the soil. The stability of soil organic carbon is highly dependent on 

the organic matter in which it is found.  

Partially decomposed organic matter in the form of plant residues, particulate organic carbon (plant debris 

0.053–2 mm in size) and microbial biomass make up what is known as the labile soil carbon pool, which 

turns over quickly. Humus—decomposed material less than 0.053 mm in size—makes up what is known as 

the resistant (or slow) soil carbon pool. As its name suggests, humus is resistant to decomposition by soil 

microbes and, as a consequence, turns over on timescales of decades to centuries. The final soil organic 

carbon pool is the recalcitrant pool, which, in Australia, is comprised largely of charcoal (burnt organic 

material). Charcoal is largely unavailable to soil microorganisms, which means it takes centuries to 

thousands of years to decompose (Bell and Lawrence, 2009; Walcott et al., 2009; Chan et al., 2010). 

While both inorganic and organic soil carbon are substantial carbon sinks, soil organic carbon has 

traditionally been the focus of attention in climate policy, largely because it is better understood than 

inorganic soil carbon and is more susceptible to change from human activity. The levels of soil organic 

carbon at any point in time are a function of biomass inputs to the soil, the rate of decomposition and the 

levels of microbial activity. Where these factors are stable, the levels of soil organic carbon will graduate 

towards an equilibrium reflecting the rates of inputs and losses. Land management practices and land use 

changes can disturb these factors, resulting in shifts in soil organic carbon levels.  

While results will vary from site to site, where forests are cleared for grazing and cropping, it generally 

results in a fall in soil organic carbon levels (Guo and Gifford, 2002). However, once cleared, how grazing 

and croplands are managed can influence biomass inputs to the soil and/or reduce decomposition, resulting 

in changes in soil carbon levels (Robertson et al., 2015; 2016). Climatic factors, including both temperature 

and rainfall, will also affect soil carbon levels by influencing plant growth and decomposition rates.  

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, if done across 

broad areas, particularly on degraded lands, management changes can sequester significant amounts of 

carbon in soils. This is illustrated by the changes in tillage techniques and stubble management practices on 

croplands in Australia.  

Over the 1990s and 2000s, there was significant uptake of minimum tillage and stubble retention practices, 

which increased biomass inputs and reduced soil carbon losses. This has resulted in the sequestration of 

approximately 5 Mt CO2-e yr-1 on the 33.7 million hectares of Australia’s croplands that have remained 

croplands since 1990, relative to what would have occurred in the absence of the management changes 

(Department of the Environment and Energy, 2018b). Other examples of management practices that 

increase soil carbon are provided in Table 6.  
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 Table 6 Management practices that build soil organic carbon 

Abatement Option Description 

Increasing Inputs 

Altering soil properties For example, adding organic materials in the soil to directly increase 

soil carbon and nutrient availability, and thereby increase crop and 

pasture growth, or adding clay to sandy soils to improve the water 

holding capacity, resulting in increased biomass and then soil carbon. 

Altering crop types Introducing alternative crop types and pastures, such as deep-rooted 

perennials.  

Decreasing losses 

Low Tillage practices Reducing soil disturbance through low tillage practices, such as 

direct drill planting.  

Reduced burning Reducing the frequency and/or severity of fires.  

Source: Walcott et al. (2009); Chan et al. (2010). 

One of the main challenges associated with increasing soil carbon through management practices is the 

high volatility of the labile soil carbon pool. When trying to build soil carbon, the responsiveness of the 

labile soil carbon pool is a positive as it allows soil organic carbon levels to be increased on human 

timescales. However, it also means the management practices that build soil organic carbon must be 

maintained on an ongoing basis, otherwise the additional soil carbon will quickly be lost to the atmosphere. 

Short- and long-term climate variability also materially affects soil carbon levels, which can make the 

detection of management effects and the retention of soil carbon difficult. 

 

2.2 Conclusion 

As described above, it is evident that agricultural sector represents a significant opportunity for generating 

abatement in Australia through a variety of activities. While the absolute potential abatement will vary 

significantly across each of the activities, vegetation management, soil sequestration, manure management, 

livestock management, and savanna burning all offer opportunities for reducing Australia’s greenhouse gas 

emissions. However, the ability of an activity to be effectively incorporated into a carbon trading scheme 

depends on the ability to meet the fundamental requirements of a carbon market.  
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3. The fundamentals of carbon markets 

3.1 What are carbon markets?  

Carbon markets are an institution or system in which parties exchange interests in carbon for voluntary or 

compliance purposes. Interests in carbon generally consist of either emission permits (or allowances) or 

credits. Emission permits are used in regulatory schemes that limit greenhouse gas emissions from defined 

facilities or sources. Under these regulatory schemes, the release of greenhouse gases from the prescribed 

sources is prohibited without a permit. The permit entitles the holder to emit a prescribed amount of 

greenhouse gases; generally, 1 tCO2-e per permit.  

Credits represent a reduction in emissions, or increase in sequestration, relative to a baseline or reference 

case, which can be used to compensate for, or meet liabilities related to, emissions from another source. An 

offset is a particular type of credit that stems from a project that reduces emissions or increases 

sequestration that compensates (offsets) for emissions from another source. To be an offset, the project 

must reduce greenhouse gas emissions relative to what would have otherwise occurred, and there must be 

equivalence between what is gained (the offset) and lost (the emission that is being offset). Not all credits 

are offset credits; for example, credits can be issued in baseline-and-credit schemes and emission-intensity 

schemes. Under these schemes, the relevant baseline generally does not represent a projection of what 

would otherwise occur at the relevant facility. 

Emission permits and credits are exchanged by sellers and buyers in carbon markets for either voluntary or 

compliance purposes. In voluntary carbon markets, neither sellers nor buyers of credits are under a 

mandatory legal obligation to undertake relevant activities. Sellers of credits reduce emissions or increase 

sequestration voluntarily (without the threat of direct penalties), typically as a consequence of the financial 

incentive associated with the capacity to sell the credits. Similarly, buyers are not legally obliged to reduce 

emissions or increase sequestration; decisions to purchase and use credits to compensate for emissions 

from another source are undertaken voluntarily.  

In contrast, in compliance markets, demand for permits and credits stems from mandatory legal obligations 

on polluters to reduce or limit emissions. Sellers of credits can still generate credits through voluntary 

actions. However, permits and credits are ultimately used to meet obligations on polluters to reduce or limit 

emissions. These obligations can arise through the operation of various policy instruments, including 

emissions trading, tax and regulatory schemes. 

As discussed, under the Australian Government’s ERF, agricultural producers can generate carbon credits 

from activities that reduce agriculture-related emissions or increase removals on agricultural land. There 

are also opportunities under the ERF for businesses from other sectors to earn credits for reducing 

emissions and increasing removals. The credits issued under the ERF are offsets; they are supposed to 

represent emission reductions and increases in removals relative to what would have occurred in the 

absence of the incentive provided by the scheme. The credits issued under the ERF can be sold to the 

Australian Government, in the ERF compliance market (i.e. to private parties with liabilities under the 

ERF), and in voluntary markets. Further details on the ERF are provided in Section 4 below.   
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3.2 Carbon offsets and the management of integrity risks  

3.2.1 Environmental integrity risks  

Environmental integrity is essential for any carbon offsets system, as it ensures credibility and trust in the 

market. There are four main integrity risks associated with carbon offset schemes: 

 Absence of additionality – the methods credit reductions in emissions and/or increases in removals 

that would have occurred in the counterfactual, without the incentive provided by the scheme. 

 Inaccurate measurement – the methods do not fully and accurately account for the emissions 

and/or removals that arise within the project boundary as a consequence of the project, resulting in 

over-crediting. 

 Leakage – the methods do not appropriately account for leakage (an increase in emissions or 

reduction in removals outside the project boundary that occurs as a consequence of the project), 

resulting in over-crediting. 

 Non-permanence – the risk associated with sequestration projects that carbon stored within the 

project area and credited under the scheme will be fully or partially released as a result of future 

events.  

Additionality 

Additionality refers to the requirement that the abatement associated with an offset project (the reduction in 

emissions or increase in removals) would not have occurred under business-as-usual conditions. That is, 

the abatement would not have been generated in the absence of the incentive provided by the ability to 

generate and sell carbon credits. Additionality is fundamental to any offsets market as it ensures emission 

reductions are genuine. If the abatement would have occurred without the incentive provided by the carbon 

market, there is no environmental gain; only a financial transfer to pay for an action that would have been 

taken anyway.  

The dimensions to additionality are different for different types of offset projects. In the Australian context, 

there are two broad types of offset projects:  

 Emissions avoidance projects – projects involving the avoidance of emissions from non-LULUCF 

sources (i.e. not from soils or biomass). 

 Sequestration projects – projects involving the sequestration of CO2 and/or the avoidance of 

emissions from carbon sequestered in biomass and soils.  

The climate benefits that stem from emissions avoidance projects are permanent and irreversible. If there 

would have been an emission from a non-LULUCF source under business-as-usual conditions, and that 

emission is avoided through actions taken in an offset project, then the associated climate benefits will 

endure, regardless of what happens in the future. Provided leakage is accounted for and the measurement is 

accurate, the climate benefits cannot be undone or diminished by subsequent events, including increases in 

emissions from the same or another source. 

This principle does not apply to sequestration projects. The climate benefits associated with sequestration 

projects arise through the storage of CO2 in biomass and soils when it would otherwise have been in the 

atmosphere (and then removed through natural processes, primarily absorption by oceans and terrestrial 

ecosystems). The fact that the climate benefits associated with sequestration projects stem from the storage 

of CO2 in biomass and soils has two important integrity implications. 
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First, for sequestration projects to give rise to enduring climate benefits, the CO2 storage must be 

permanent. Biomass and soils can be disturbed, resulting in the release of CO2 into the atmosphere, which 

will largely nullify the positive climate effects associated with the initial sequestration event. Permanence 

is discussed further below. 

Secondly, for sequestration projects to give rise to additional climate benefits of the same magnitude as the 

amount of CO2 stored through the project, the relevant sequestration event must be additional for all time. 

That is, without the specific sequestration project, the relevant sequestration event must not have occurred, 

either at the same time as the project or at any future time (Thamo and Pannell, 2016). For example, if a 

sequestration project involves the reforestation of a grazing property and the reforestation of the land 

sequesters 100 tCO2 over the project lifetime, for the project to create 100 tCO2 of equivalent climate 

benefit (i.e. the equivalent of avoiding 100 tCO2 from a non-LULUCF store), in the counterfactual 

reference case, the property must have been used for grazing or another non-forest use in perpetuity. If the 

property would have been reforested at a later date under business-as-usual circumstances, the only climate 

benefit generated by the project will be to bring forward the reforestation event and associated CO2 

sequestration. Bringing forward a sequestration event provides a temporary climate benefit (avoidance of 

the related warming for the intervening period) that is less than that associated with the avoidance of the 

same amount of emissions for all time. 

Most offset certification schemes have mechanisms to deal with permanence issues associated with 

sequestration projects. In contrast, no known offset scheme has mechanisms designed to specifically 

address the enduring additionality issues associated with sequestration projects. For practical reasons, the 

additionality of sequestration projects tends only to be assessed at the time a project is first proposed. 

In offset certification schemes, additionality risks are usually managed in two ways: 

 By establishing institutions to screen out non-additional projects. 

 By setting baselines (estimated net emissions in the reference case) in ways that ensure credits are 

not issued for non-additional abatement. 

Non-additional projects can be screened out by requiring prospective offset projects to satisfy project-level 

additionality tests. Generally, offset schemes use one or more of the following four types of project-level 

additionality tests: 

 Regulatory additionality testing, which involves assessing whether the project is required by law to 

be undertaken by the proponent or another relevant party. 

 Financial (or investment) additionality testing, which involves assessing whether the project would 

proceed without the revenue generated from carbon credits (e.g. the project would not be 

financially viable without the credits or the credits are needed to make the project more financially 

viable than more emissions intensive alternatives). 

 Barrier testing, which assesses whether there are any non-financial barriers that might obstruct the 

activity in the absence of the incentive provided by the scheme (e.g. technological, labour market 

or capital market barriers). 

 Common practice testing, which evaluates whether the project activity is common practice in the 

relevant region and/or industry. 

Assessing the additionality of projects on a project-by-project basis is resource-intensive. It requires well-

trained administrators to evaluate the financial status and non-financial barriers of each project, which 

causes delays and involves significant cost. Project-level additional testing can also be unreliable because 

of the counterfactual nature of the assessment of the financial and non-financial barriers to uptake. Due to 

this, a number of offset schemes have taken steps to reduce the transaction costs associated with 
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additionality testing. One of these has involved the use of ‘positive lists’; lists of project types that are 

deemed to be additional. In devising positive lists, information on common practice, financial factors and 

non-financial barriers is generally used. However, the positive list assessment is done at the project type-

level, eliminating the need for project-by-project assessments. Another approach that has been used to 

avoid the need for detailed project-by-project assessments involves the use of higher-level proxies of 

additionality, where administrators are simply required to assess whether projects satisfy the proxies. These 

proxies include whether projects are new, whether they receive funding under other government programs, 

and whether they satisfy prescribed emission or emission-intensity benchmarks. Where projects satisfy 

these proxies, they are deemed to be additional without the need for a detailed project-level analysis of 

their financial viability and feasibility in the absence of carbon credits. As is explained further in sections 

4.1 and 4.3, this approach is used in both the ERF and Verified Carbon Standard (VCS).  

Apart from having institutions to screen out non-additional projects, the other way additionality risks are 

managed is through the setting of baselines. Offset credits are calculated as the difference between actual 

net emissions and baseline net emissions. Hence, in principle, offset baselines should reflect the net 

emissions that would have occurred within the project boundary in the absence of the project.  

The baseline can be set on an absolute or emissions-intensity basis (Climate Change Authority, 2014). 

Absolute baselines provide an ex-ante estimate of total net emissions from within the project boundary. 

This requires the level of the relevant activity and the associated emissions/removal factor to be determined 

in advance.5 With the emissions-intensity approach, the only thing that is calculated in advance is the 

emissions/removal factor (emissions per unit output or per unit intermediate product or service) over the 

crediting period. To calculate the baseline during the crediting period, the baseline emissions/removal 

factor is multiplied by the actual activity level.  

There are pros and cons associated with the choice between absolute and emissions-intensity baselines. 

The downside of absolute baselines is that they are insensitive to external variables that influence emission 

outcomes from project activities. Where net emissions are subject to a range of outside influences, absolute 

baselines can lead to the issuance of non-additional credits or the denial of credits for additional abatement. 

Emission-intensity baselines can better isolate the impact of the project activity from outside variables, 

thereby providing a more robust estimate of emissions in the reference case. However, for emissions-

intensity baselines to be valid, undertaking the offset project must not materially influence the activity level 

(i.e. the baseline activity level should equal the actual activity level). If the project influences the level of 

activity—for example, if the credits constitute a subsidy and prompt an increase in production—the use of 

an emissions-intensity baseline can result in inaccurate crediting outcomes.  

Baselines are typically devised using extrapolations from historical trends. This can take the form of 

historical averages or extrapolations of inclining or declining trends. The attraction of this approach to 

baseline setting is it is cheap and easy to verify (so long as the relevant historical data are readily 

available). If conditions in the relevant industry are reasonably stable, historical extrapolations can be 

reliable. Difficulties arise when there is variability in industry conditions, including prices, consumer 

product preferences and production processes. In these circumstances, more advanced projections that 

control for the influence of external factors can provide better estimates of net emissions in the baseline. 

However, the quality of projections depends on the strength of the statistical relationships that are able to 

be established with relevant variables. Further, more advanced projections are generally more expensive, 

less transparent and more difficult to verify than historical extrapolations. 

                                                      

5 It is common for absolute baselines to be based on average emissions over a baseline period. For example, see Carbon Credits 

(Carbon Farming Initiative—Savanna Fire Management—Emissions Avoidance) Methodology Determination 2018.  
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Box 1: Double Counting – a particular form of non-additionality 

Double counting is where the abatement associated with an offset project is used to meet multiple 

emissions reduction targets. Conceptually, it involves a form of non-additionality because at least one type 

of offset credit is issued and used in circumstances where the relevant abatement would occur anyway. 

Double counting can arise from actions taken in bad faith; for example, where a proponent registers one 

project under two offset schemes, resulting in the issuance of two types of offsets credits in relation to the 

same abatement. However, it need not involve mala fides on behalf of a project proponent. For example, 

double counting can occur where a proponent undertakes an offset project and sells the associated offsets 

credits to a liable entity in another jurisdiction, but the same activity generates abatement that is claimed by 

the jurisdiction in which the offset project is undertaken. This could occur in Australia if a proponent 

undertook an ERF project in Victoria, for example, and then sold the carbon credits to an entity in New 

South Wales with liabilities under the ERF’s Safeguard Mechanism. The liable entity would use the credits 

to offset its emissions, ensuring there was no net increase in national emissions. However, the Victorian 

Government could also seek to use the reduction in net emissions from the offset project to meet its own 

state greenhouse gas mitigation targets. In these circumstances, the abatement would be counted twice. 

Double counting can be avoided by ensuring one of the parties in these types of scenarios relinquishes 

rights over the abatement. In the Victoria-New South Wales scenario, this would ideally involve the 

Victorian Government excluding the abatement from the offset project from the scope of its accounts and 

target. This type of approach was used under the Kyoto Protocol’s joint implementation mechanism. 

Where a country with a binding cap on its emissions undertook a joint implementation offset project in 

another country with a binding cap, the latter country had to reduce its cap to account for the offset credits 

(known as Emission Reduction Units) issued to the first country. This process prevented double counting. 

The other ways of solving the problem in the Victoria-New South Wales example are to impose restrictions 

to prevent the credits from being traded outside of Victoria or changing the ERF rules to exclude projects 

undertaken in states and territories with their own mitigation targets. The latter type of response was used 

by a private voluntary offset scheme, VCS (managed by Verra), in 2013 in Tasmania.  

On 1 January 2013, Australia started accounting for forest management under the Kyoto Protocol. At that 

time, Australia had a number of ‘improved forest management’ projects in Tasmania under the VCS that 

were developed prior to 2013. Once Australia incorporated forest management into its Kyoto Protocol 

commitments and accounts, the VCS ceased issuance of VCS credits to the Tasmanian projects on the 

grounds the associated abatement was no longer additional because it fell within Australia’s emissions 

cap.6 In response, the Australian Government, through the Carbon Credits (Carbon Farming Initiative—

Designated Verified Carbon Standard Projects) Methodology Determination 2015, provided a pathway for 

the projects to be recognised under the ERF.  

More recently, the Gold Standard registered its first offsets project in Western Australia. However, to avoid 

the issue of double counting, before being issued any credits under the Gold Standard, the project 

proponent must surrender recognised ‘Eligible Cancellation Units’, being Assigned Amount Units or 

prescribed Certified Emission Reductions issued under the Kyoto Protocol.7 

 

 

                                                      

6 For further details on Verra’s rules governing double counting, see Verified Carbon Standard (2017).  
7 For further details on the Gold Standard’s rules governing double counting, see Gold Standard (2015). 
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Measurement 

The environmental integrity of offset credits is reliant on credible methods that provide reliable estimates 

of all material emissions and removals within the project boundary. The benefits of robust project-level 

additionality tests can easily be undone if the methods do not ensure net emissions are accurately 

measured.  

There are two aspects of the risks associated with measurement: the offset methods must provide robust 

ways of estimating emissions and removals within the project boundary; and there must be robust 

procedures for verification. The measurement protocols contained in the methods need to cover:  

 In the baseline scenario, where an emissions-intensity baseline is used, the activity levels relevant 

to the calculation of the baseline. 

 In the project scenario,  

o Emissions and removals from the sources and sinks that are the target of the project 

activity. 

o Changes in emissions from other sources and sinks within the project boundary. 

The efficient operation of carbon markets is reliant on the integrity and credibility of the system. A lack of 

integrity and credibility will undermine support for the scheme and demand for the associated credits, 

thereby putting downward pressure on prices and threatening the longevity of the market. Therefore, it is in 

the interests of all market participants to ensure measurement protocols are robust and are able to be 

reliably verified by third parties.  

As with all of the offset integrity issues, a balance must be struck in designing measurement rules between 

transaction costs and the need for accuracy. Stringent measurement requirements can provide a high level 

of confidence in relevant estimates of emissions and removals. However, overly stringent requirements can 

also undermine the commerciality of projects, thereby stifling the environmental aims of offset schemes. 

There is little point in having an offset scheme with such high environmental standards that participation is 

rendered commercially impossible.  

Leakage 

Leakage refers to increases in emissions or reductions in removals that occur outside the project boundary 

as a consequence of the project activity, which reduce the climate benefits of the project (Nabuurs et al., 

2009). 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, 

while claiming credits for the reduction in emissions at the initial site of the activity. For example, in an 

offset project involving the reforestation of grazing land, primary leakage could involve the proponent of 

the project clearing other adjacent land for grazing purposes to make up for the land devoted to 

reforestation. 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, secondary 

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.8  

Leakage is typically managed through the inclusion of discounts or other adjustment factors in methods. 

Ideally, these discounts should account for both direct and indirect leakage and be based on quantitative 

and/or qualitative analysis of the extent of leakage risks associated with the relevant project types. An 

alternative approach is to account for leakage risks through the imposition of scheme-wide discounts. 

However, this approach results in the cross-subsidisation of project-types with high leakage risks by those 

                                                      

8 In practice, this is unlikely to occur because of the competitive and trade-exposed nature of meat markets. 
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with low leakage risks. In doing so, it distorts the incentives provided by the scheme, thereby undermining 

its cost-effectiveness. 

Permanence 

Sequestration projects generally involve either preventing the loss of carbon stocks (e.g. avoided 

deforestation) or replenishing carbon stocks that were previously lost (e.g. reforestation). For these types of 

projects to provide enduring climate benefits and be a genuine offset for emissions from other sources, the 

CO2 storage must be permanent. The use of biomass and soil carbon stocks to provide a climate benefit is 

similar to a bucket that is used to store water that would otherwise go down a drain. The climate benefits of 

sequestration projects arise either from preventing a carbon bucket from being emptied or refilling a 

previously emptied bucket. Like the bucket of water, carbon buckets can only be filled once and, for them 

to provide a climate benefit, the carbon must remain in the bucket. If the bucket is emptied, the climate 

benefit will be lost down the drain and it will remain lost until the bucket is refilled. The implication of this 

is that, for sequestration offsets to have environmental integrity, the carbon stored through project activities 

must be retained in perpetuity.9  

While the science suggests permanence requirements must equate to genuine permanence, policymakers 

have had to come up with more practical ways of managing permanence risks in carbon offset schemes. 

The two most common methods are:  

 To only issue time limited credits to sequestration projects, where the credits expire after a 

designated period and must be replaced when they expire. 

 To require the carbon stocks to be retained for a prescribed permanence period, typically 100 

years.10  

The Kyoto Protocol’s Clean Development Mechanism uses temporary crediting. Most other offset 

schemes, including the ERF, use a permanence period approach.  

 

3.2.2 Secondary impacts 

The primary function of carbon offset projects is to mitigate greenhouse gas emissions. Notwithstanding 

this, they also often generate other benefits and costs. These benefits and costs are generally referred to as 

co-benefits and perverse impacts, or collectively as secondary impacts. The nature of these positive and 

negative impacts differ depending on the type of project involved and how it is structured and managed. 

Critically, the benefits and costs are also born by different parties. Some accrue to the proponent of the 

offset project, some accrue to the purchasers of offset credits and some are genuine ‘externalities’, in the 

sense that they accrue to third parties and the community at large. Who bears the benefit or cost has 

important implications for whether intervention is warranted and how the intervention occurs.    

The types of private secondary impacts (i.e. those that accrue to the project proponent) associated with 

agriculture-related offset projects are strongly influenced by the nature of the offset projects. For example, 

for vegetation and savanna fire management projects, the private co-benefits can include improved soil 

                                                      

9 This does not hold where there are caps on net national emissions. Where there are caps on net national emissions, and these caps 

apply through time, non-permanence (the loss of carbon stocks retained or built through offset projects) should not increase 

national emissions; it will merely change the spatial and temporal distribution of emissions.  
10 A third option is the so-called ‘tonne-year approach’, where credits are issued as a proportion of the 100 years they are 

maintained (Climate Action Reserve, 2017). However, this approach has been scientifically discredited in standard carbon offset 

schemes and, as a consequence, is now rarely used (Korhonen et al., 2002; Kirschbaum, 2003; 2006; Macintosh, 2013). 
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health, increased shelter for livestock, lower bushfire risk and greater financial stability through income 

diversification. The private secondary costs can include increased pressure on water resources, loss of 

private landscape values and reduced capacity to raise capital due to permanence restrictions. In contrast, 

with manure management and energy efficiency projects, the private co-benefits might include reduced 

energy costs, the ability to use surplus heat from biodigesters for other purposes, increased capacity to raise 

capital and improved financial stability. The accompanying secondary private costs will usually be more 

limited than those associated with vegetation management projects and may be confined to the costs and 

inconvenience associated with the need to comply with alternative electricity and work, health and safety 

regulations.  

The secondary impacts that accrue to purchasers of offset credits typically involve reputational benefits and 

costs. Purchasers of credits from projects with a positive social and market reputation can use the credits to 

improve their brand. Conversely, where particular projects or project types have a poor reputation, it can 

stain the reputation of parties that purchase the credits from the tainted projects.  

Like private secondary impacts, the positive and negative externalities associated with agriculture-related 

offset projects depend on the types of projects involved and how they are structured. Examples of these 

externalities are provided in Table 7. The mechanisms that can be used to manage the externalities 

associated with these offset projects depends on whether there are positive or negative externalities 

involved. 

Table 7 Examples of externalities, both positive and negative that can be associated with different project 

types.  

Project type  Potential Externalities 

 Positive Negative 

Vegetation management* Increased habitat for biodiversity. 

Landscape-related heritage benefits. 

Lower regional water table. 

Potential biodiversity loss if homogenous 

plantings. 

Negative economic flow on effects to local 

economy due to reduced agricultural 

output. 

Negative hydrological impacts. 

Building soil carbon in 

grazing and cropping 

systems 

Improved grassland biodiversity. 

Reduced soil erosion and associated impacts 

on water quality. 

Potential negative economic flow on effects 

if project reduces agricultural output. 

Savanna fire management  Increased practice of culture and related non-

excludable cultural benefits. 

Improved biodiversity outcomes. 

Potential adverse changes in vegetation 

communities from increased fire frequency. 

Increased risk of wildfires in early dry 

season from escaped prescribed burns. 

Manure management Reduce odour pollution. Increased risk of CH4-related explosions. 

Synthetic fertiliser 

reduction  

Reduced fertiliser runoff, improved water 

quality, lower costs. 

None identified. 

Livestock emission 

reduction 

Improved land condition which produces 

benefits (cultural or environmental) for the 

wider community. 

Potential loss of heritage associated with 

certain livestock breeds. 

* Includes reforestation, revegetation, avoided deforestation and improved forest management.  
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Promoting positive externalities 

Where projects generate positive externalities, investment in the relevant project types can be less than 

socially optimal because of the inability of private proponents to capture the full benefits associated with 

the projects. There are three main mechanisms that can be used to overcome this: separate crediting; 

multiple benefits accreditation; and government purchasing. 

Separate crediting 

Under the separate crediting approach, carbon offset providers receive carbon credits for the emissions 

reductions, and separate credits (for example, biodiversity or heritage credits) for the other benefits that 

flow from the project activity. Both the carbon and non-carbon credits could then be sold in separate 

markets either to the government or to the private sector. This approach is theoretically attractive as the 

types of benefits are distinct and the creation of separate tradable property rights would enable these 

benefits to be properly valued.  

While conceptually attractive, there are technical and institutional barriers to this approach, most of which 

stem from additionality concerns. Where demand for the carbon offsets or relevant non-carbon offsets is 

sourced from a compliance market, typically, regulatory additionality requirements will exclude either the 

climate benefits or the biodiversity benefits from being credited. To illustrate, take the example of a 

development that requires the clearing of 100 hectares of forest, where the environmental regulator 

requires the proponent to offset the associated adverse biodiversity impacts by either reforesting 100 

hectares of land or preserving 100 hectares of forest that would otherwise have been deforested. In 

undertaking the biodiversity offset, carbon will be stored in the forest. In these circumstances, the carbon 

benefits will not be additional because, in the absence of the incentive provided by the carbon offset 

scheme, the carbon sequestration would still occur. The sequestration may not have occurred in the same 

geographic location but the regulatory requirement that the developer compensate for the lost forest means 

the carbon benefits must be provided somewhere. Hence, the carbon benefits should not be separately 

credited, otherwise it will result in more carbon being in the atmosphere than in the counterfactual.   

Many carbon offset certification schemes have mechanisms to prevent separate crediting in these 

circumstances. For example, under the ERF, actions required under a law of the Commonwealth, a State or 

a Territory are not eligible ERF activities.11 This rule means reforestation and revegetation activities 

required to be undertaken to satisfy biodiversity offset requirements imposed under federal, state or 

territory law are not eligible projects under the ERF. To eliminate any ambiguity, and ensure the exclusion 

extends to activities undertaken voluntarily, s 20A of the Carbon Credits (Carbon Farming Initiative) Rule 

2015 (CFI Rule) provides that no part of an ERF project area can be used ‘to meet an obligation under a 

Commonwealth, State or Territory law to offset or compensate for the adverse impact of an action on 

vegetation’. 

The additionality problems associated with separate crediting can be resolved, at least conceptually. The 

guiding principle must be that whatever is credited must be additional, having regard to the incentives 

associated with the separate schemes. For example, in the hypothetical reforestation example above, the 

project could result in the generation of valid carbon credits if the proponent went beyond what was 

required under the biodiversity offset regulation by reforesting 110 hectares rather than the required 100 

hectares, in which case the carbon credits would only relate to the additional 10 hectares, not the mandated 

100 hectares.  

                                                      

11 Carbon Credits (Carbon Farming Initiative) Act 2011 (Cth) (CFI Act), s. 27(4A)(b).  
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Multiple benefits accreditation 

Under a multiple benefits accreditation approach, the non-carbon benefits associated with carbon offset 

projects are not captured as a separate tradable instrument. Rather the carbon benefits generated by the 

project are certified as being sourced from an activity that provides multiple benefits (environmental, 

economic, social and/or cultural). 

A number of voluntary standards have already been developed to accredit the non-carbon benefits of 

carbon offset projects, including The Gold Standard, Climate, Community and Biodiversity Standard, 

Social Carbon, and Plan Vivo. When the legislation that underpins the ERF—the Carbon Credits (Carbon 

Farming Initiative) Act (CFI Act)—was first passed, it was envisaged it would include a similar voluntary 

non-carbon benefit accreditation and recording scheme. The remnants of this proposal remain in the 

legislation; section 168(1)(o) of the Act provides a mechanism for proponents to voluntarily include 

particular information about the environmental and community benefits of projects in the ERF Register. To 

date, no rules or regulatory requirements have been created in relation to this process due to resource and 

technical constraints. 

The published research suggests the ability of accredited carbon offsets to attract price premiums varies 

and depends on the nature of the market and accreditation scheme. A global survey of forest carbon and 

land-use offset project developers conducted in 2015 found that credits from projects with verified co-

benefits were not necessarily attracting price premiums to standard credits in relevant markets (Goldstein, 

2016). In contrast, several older studies have found evidence that accredited projects can attracted 

significant price premiums for their credits (Boyd and Salzman, 2011; Mol, 2011). The variability in 

results, and the emerging nature of a number of the carbon markets and accreditation schemes, can make it 

difficult for proponents to draw conclusions on the benefits of accreditation. 

Government purchasing 

Another way of incentivising carbon projects that generate positive externalities is through government 

purchasing, where the purchasing could take the form of either:  

 Activity-based contracting, where the government promises to pay carbon offset providers who 

undertake particular types of projects that provide positive externalities a prescribed amount, and 

payments are made purely on the basis of undertaking the project. 

 Outcome-based (or results-based) contracting, where the government promises to pay carbon offset 

providers who undertake projects a prescribed amount on the future delivery of relevant carbon 

and other non-carbon benefits.  

The Queensland Government’s Land Restoration Fund (LRF) is an example of a government purchasing 

scheme that is designed to incentivise carbon offset projects that generate positive externalities 

(Queensland Government, 2018). Under the LRF, the Queensland Government will provide funding 

support, either through activity-based or outcome-based contracting, to support carbon projects that 

provide secondary environmental or social benefits. At the time of writing, details of the main LRF 

program were still being finalised but it is scheduled to commence in mid-2019. 

Managing negative externalities 

International and domestic carbon markets include mechanisms to reduce the potential negative impacts 

associated with carbon projects. Internationally, the United Nations Framework Convention of Climate 

Change’s (UNFCCC) contains safeguard mechanisms for land sector mitigation activities, particularly 

projects involving Reducing Deforestation and Forest Degradation in Developing Countries (REDD+). 

These include a requirement that parties, when undertaking REDD+ activities, promote and support seven 

‘safeguards’, which include ‘respect for the knowledge and rights of indigenous peoples and members of 
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local communities’ and ‘full and effective participation of relevant stakeholders, in particular indigenous 

peoples and local communities’ (UNFCCC, 2010). Domestically, the ERF requires the Minister for the 

Environment, when approving new methods and method variations, to have regard to ‘whether any adverse 

environmental, economic or social impacts are likely to arise from the carrying out of the kind of project to 

which the [method] applies’.12 The ERF also excludes specific project activities that are assessed as posing 

too greater risk of adverse environmental and social impacts. These activities are included in a ‘negative 

list’ contained in the Carbon Credits (Carbon Farming Initiative) Regulations 2011 (CFI Regulations), 

which includes activities such as the planting of known weed species, establishing vegetation on land that 

was illegally cleared, and the planting of trees in an area that receives more than 600 mm of average annual 

rainfall unless specified conditions are satisfied.13  

 

3.3 Conclusion 

Carbon markets require trust and credibility for them to be valued. Fundamental to this trust is maintaining 

additionality of offsets, transparency and accuracy of measurement, and adequately accounting for leakage 

and permanence. While these are fundamental requirements of any carbon market, how these fundamentals 

are operationalised can either create opportunities or barriers for participation for the agricultural sector. As 

carbon markets grow internationally, there is an opportunity to learn from the experiences in other schemes 

about ways to reduce barriers to participation, while maintaining integrity.  

  

                                                      

12 CFI Act, s 106(4)(c).  
13 CFI Regulations, reg. 3.36. See below in section 5.3.2 for further details.  
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4. Domestic and international carbon markets 

As of May 2018, 45 national and 25 sub-national carbon pricing initiatives had be implemented, or planned 

to be implemented (World Bank, 2018), and separately there are a number of private voluntary markets. In 

this section, we review the ERF and a selection of voluntary and compliance markets to identify their key 

design features and analyse how agriculture is represented and treated. 

 

4.1 Australia’s Emission Reduction Fund (ERF) 

In Australia, the primary carbon market is provided by the ERF, which has three components:  

 A carbon offset certification scheme for offset projects that leads to the generation of certified 

offset credits (known as ‘Australian carbon credit units’ (ACCUs)). 

 A purchasing scheme whereby the Australian Government voluntarily purchases ACCUs from 

eligible offset projects. 

 A ‘safeguard mechanism’, which imposes emission obligations on major polluters that can be met 

through the relinquishment of ACCCs. 

Details of these three components of the ERF are provided below.  

 

4.1.1 Offset certification scheme 

The ERF offset certification scheme is embodied in the CFI Act and accompanying rules, regulations and 

other associated legislative instruments. The Act and other instruments establish a four-step process for the 

approval of offset projects and generation of ACCUs.  

Step one involves the making of methods (formerly known as ‘methodology determinations’) by the 

Environment Minister. Methods can only be made if they satisfy prescribed offsets integrity standards in 

the Act and are endorsed by the Emissions Reduction Assurance Committee (an independent statutory 

body) as having satisfied these standards.  

Step two involves the declaration of a project as an eligible offsets project by the Clean Energy Regulator 

following an application from the proponent. Projects can only be declared if they are covered by a method 

and satisfy the method requirements, and also satisfy three project additionality requirements, known as the 

newness, regulatory additionality and government program requirements (see below for further details).  

Step three is the reporting of the project’s net abatement amount, which occurs every 6 months to between 

2 and 5 years depending on the project type and preferences of the proponent.14 The net abatement amount 

is the net amount of greenhouse gas emissions avoided or removed by the project, as calculated in 

accordance with the relevant method.  

The fourth step is crediting, which is initiated by the proponent applying to the Clean Energy Regulator, 

after the submission of an offsets report, for a certificate of entitlement.15 A certificate of entitlement 

specifies the ‘unit entitlement’ for the project. For emissions avoidance projects, the unit entitlement is the 

net abatement amount calculated in accordance with the method.16 For sequestration projects, the unit 

entitlement is equal to the net abatement amount minus the risk of reversal buffer (generally 5%). If the 

                                                      

14 Emissions avoidance projects reporting periods must not be longer than 2 years. For sequestration projects, the maximum 

reporting period length is 5 years.  
15 CFI Act, s 12.  
16 CFI Act, s 18.  
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sequestration project has a 25-year permanence period, the permanence period discount (generally 20%) 

must also be deducted in calculating the unit entitlement. Hence the proponent receives a unit entitlement 

equal to the net abatement minus the reversal buffer and permanence discount (if any).  

The ERF’s offset certification scheme has institutions to manage the four main environmental integrity 

risks associated with offsets: non-additionality; inaccurate measurement; leakage; and non-permanence. 

Details of these institutions are provided below.  

Additionality  

Under the ERF, the management of additionality risks does not rely on detailed project-level additionality 

testing. The Australian Government rejected this approach because of the associated transaction costs and 

inaccuracies. Instead of detailed project-level additionality testing, a three-pronged approach is used that 

relies on high-level additionality proxies, method specific eligibility requirements and baselines.  

The high-level additionality proxies are the three additionality requirements specified above:  

 Newness – projects must not have begun to be implemented prior to application. 

 Regulatory additionality – projects must not be required to be carried out by or under a law of the 

Commonwealth, a state or a territory. 

 Government program – projects must be unlikely to be carried out under another Commonwealth, 

state or territory government program or scheme. 

These tests are applied to all prospective offset projects unless they are displaced by ‘in lieu’ requirements 

specified in the methods. 

The second filter for additionality is method-specific eligibility requirements. In designing each method, 

consideration is given to current practice in the relevant industry and the viability of projects without the 

incentive provided by the ERF (Department of the Environment and Energy, 2015). Where there are 

grounds to doubt the additionality of particular activities, eligibility requirements are often included in 

methods to screen out non-additional projects. For example, under the Human-induced Regeneration 

method, which covers the regeneration of native forest on land previously used for grazing, land is only 

eligible if it has not contained forest in the 10 years prior to project application.17 This requirement is 

intended to prevent the inclusion of lands that would have regenerated to forest without changes in land 

management practices. Similarly, under the Avoided Deforestation method, land is only eligible if it was 

covered by a government approval issued prior to 1 July 2010 that authorised the clearing of the vegetation 

for grazing or cropland.18 The requirement to have a government approval is intended to prevent the 

inclusion of lands that would never be cleared.  

The final filter for additionality is the baseline setting provisions in the methods. Under each method, there 

are rules governing the establishment of project baselines. All existing ERF methods use historical 

extrapolations as the basis of this process, although some include ‘decay rates’ so the baselines decline 

overtime to account for business-as-usual improvements in industry practice. A mix of absolute and 

emissions-intensity approaches are used in the existing ERF methods, with the choice between the two 

driven by the context. For example, the Herd Management method uses an emissions-intensity approach as 

it seeks to isolate the improvements in emissions-intensity from the other factors that influence emissions 

                                                      

17 Carbon Credits (Carbon Farming Initiative) (Human-Induced Regeneration of a Permanent Even-Aged Native Forest—1.1) 

Methodology Determination 2013 (Cth). 
18 Carbon Credits (Carbon Farming Initiative—Avoided Deforestation 1.1) Methodology Determination 2015 (Cth). 
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from the management of cattle. In contrast, all of the vegetation methods use absolute emissions as the 

basis for baseline setting.   

Measurement 

The ERF contains the three main mechanisms to deal with the risks associated with measurement. The first 

is the offsets integrity standards that govern the creation of methods.19 All methods must meet these 

standards, which include requirements that:  

 Methods include robust protocols for the measurement and estimation of emissions and removals. 

 Methods be supported by clear and convincing evidence as to the effectiveness of relevant 

abatement technologies in reducing emissions and enhancing removals. 

 Methods provide for deductions for material emissions that occur as a direct consequence of 

carrying out projects. 

 All estimates of emissions and removals are conservative. 

The second mechanism that is used to manage measurement risks is requirements for third party audits. 

Prior to the issuance of credits, offset reports submitted by proponents that contain the details of the 

abatement calculations must be subject to an audit by a registered greenhouse and energy auditor. These 

audits review the project against the method requirements.  

The final mechanism is the Act’s enforcement powers. The CFI Act allows for projects to be unilaterally 

terminated if proponents provide false or misleading information or do not comply with the measurement 

requirements prescribed in methods. 

Permanence 

As with both additionality and measurement, the ERF uses three main mechanisms to address permanence 

risks. First, the carbon stored by a sequestration project must be maintained for a permanence period of 

either 25 or 100 years, the choice of which is at proponents’ discretion. If the relevant carbon stocks are 

lost during the permanence period, the proponent must restore the stocks or relinquish carbon credits to 

account for the losses. If a proponent fails to relinquish ACCUs as required, the Clean Energy Regulator 

can make a declaration that the project area is subject to a carbon maintenance obligation.20 A carbon 

maintenance obligation effectively puts a freeze on the carbon sequestered in the area’s carbon pools at the 

time the declaration is made (called the ‘benchmark sequestration level’).21 Secondly, for projects that 

chose a 25 year permanence period, a minimum 20% discount is applied to credits to account for the 

potential loss of the carbon stocks at the end of the permanence period. Thirdly, to account for the potential 

loss and non-replenishment of carbon stocks during the permanence period, a 5% discount is applied to all 

sequestration projects (known as the ‘risk of reversal buffer’). The risk of reversal buffer acts as a scheme-

wide insurance policy against reversals that occur during permanence periods.  

Leakage 

The primary mechanism for dealing with leakage in the ERF is the methods (Department of the 

Environment and Energy, 2015). The offsets integrity standards require all methods to include deductions 

to account for material emissions that arise ‘as a direct consequence of carrying out the project’. The 

                                                      

19 CFI Act, s 133.  
20 CFI Act, s 97.  
21 FI Act, s 97(8).  
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offsets integrity standards also require all estimates, projects and assumptions in methods to be 

conservative, which can trigger a requirement to cover direct and indirect leakage effects.  

 

4.1.2 Purchasing scheme  

When the CFI Act first commenced, it was intended to operate in conjunction with the carbon pricing 

scheme under the now repealed Clean Energy Act 2011 (Cth). The scheme imposed carbon liabilities on 

entities that had control of facilities that emitted more than 25,000 tCO2-e per year. Liable entities could 

meet their obligations under the scheme by surrendering ‘eligible emissions units’, which included 

ACCUs.22 This provided the primary source of demand for ACCUs. Project proponents could sell ACCUs 

to liable entities in the carbon pricing scheme’s compliance market, or they could sell them in the voluntary 

market (Guglyuvatyy and Stoianoff, 2016).   

After a change in government in 2013, the carbon pricing scheme was repealed, thereby abolishing the 

domestic compliance market for ACCUs (Guglyuvatyy and Stoianoff, 2016). The ERF replaced the carbon 

pricing scheme as the Australian Government’s primary climate change policy, prompting two important 

changes in the design of the former Carbon Farming Initiative. First, the scope of methods and offset 

projects under the CFI Act was expanded. Initially, projects were only allowed from three sectors not 

covered (or not completely covered) by the carbon pricing scheme: LULUCF, agriculture and waste. The 

changes made in 2014 expanded the scope of offsets to include all sectors. Secondly, the ERF switched the 

primary source of demand from liable entities under the carbon pricing scheme to the Australian 

Government under the ERF’s purchasing scheme.  

Under the purchasing scheme, the Australian Government—through the Clean Energy Regulator—

purchases ACCUs from project proponents and aggregators. Aggregators are entities that design and 

manage projects and bundle up credits for sale on behalf of proponents to the Australian Government. The 

ACCUs are purchased under contracts of between 1-10 years duration, and the purchasing generally occurs 

through reverse auctions. As of December 2018, there had been eight auctions, which have contracted 193 

million ACCUs (equivalent to 193 Mt CO2-e) from 477 projects under 457 contracts with an average price 

of A$12 per tonne of abatement (Clean Energy Regulator, 2018a). 

One of the benefits of the ERF’s purchasing model is it has provided project proponents with extended 

price and market certainty. The forward contracts provided by the Australian Government guarantee a set 

price for ACCUs over the 1-10 year contract period. Provided the proponents are able to meet the method 

requirements and generate credits, they have price certainty and a guaranteed market. Legally, the 

Australian Government cannot refuse to purchase the contracted ACCUs at the contract price without 

paying ‘just terms’ compensation.23  

While project proponents benefited from a long-term price and market certainty, the shift from a carbon 

pricing scheme to the ERF reduced the customer base for project proponents, largely limiting it to the 

Australian Government. Technically, proponents can also sell ACCUs to entities with liabilities under the 

Safeguard Mechanism and in the voluntary market but, to date, both markets have been limited. A 

challenge associated with the reliance on the Australian Government for demand has been the absence of a 

market for projects that offer secondary benefits. The ERF purchases ACCUs purely on price (‘lowest cost 

abatement’), without regard to secondary benefits or costs associated with relevant projects. For the 

agricultural sector, who has opportunities to market co-benefits, this has restricted its ability to differentiate 

its ACCUs from those generated from industrial activities. 

Another downside of the purchasing model used in the ERF is that it can expose proponents to liabilities if 

projects underperform, even when the underperformance is not attributable to their actions. For example, 

                                                      

22At the time, the CFI Act provided for the issuance of two types of ACCUs: Kyoto and non-Kyoto. Only Kyoto ACCUs could be 

surrendered by liable entities to meet carbon price liabilities.  
23Australian Constitution, s 51(xxxi). Mutual Pools & Staff Pty Ltd v Commonwealth (1994) 179 CLR 155.  
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where vegetation projects use model-based methods, changes to the model by the Government can reduce 

the abatement estimates attributed to projects. Where projects are contracted to the Government, this can 

lead to proponents being unable to supply the contracted ACCUs in accordance with the specified delivery 

schedule. In these circumstances, proponents may be required to source substitute ACCUs to meet their 

liabilities. There are ways to mitigate this risk, including by purchasing call options from other suppliers or 

adopting a conservative approach when bidding in ERF auctions (i.e. including a ‘buffer’ for 

underperformance in bids). Despite this, proponents often report difficulties in managing this issue.24  

 

4.1.3 Safeguard Mechanism 

The ERF’s Safeguard Mechanism requires ‘designated large facilities’—facilities that emit more than 

100,000 tonnes of CO2-e yr- 1—to keep their net emissions within prescribed limits (baselines) over 

monitoring periods, which in certain circumstances, can be up to three years (Department of the 

Environment and Energy, 2018c). Net emissions are defined for these purposes as scope 1 emissions from 

the facility, plus any ACCUs issued in relation to an offset project undertaken at the facility, minus any 

ACCUs surrendered in relation to the facility. ACCUs can be surrendered either under a contract issued 

through the ERF purchasing mechanism or separately by issuing a notice of surrender to the Regulator. 

The Safeguard Mechanism commenced operation in July 2016. In 2016-17, the Safeguard applied to 204 

facilities owned or operated by 154 businesses that were collectively responsible for the emission of 129.8 

MtCO2-e (Clean Energy Regulator, 2018b). At the end of the financial year, 16 facilities had exceedances 

above their baselines that were met through the purchase of 448,097 ACCUs on the private compliance 

market (Clean Energy Regulator, 2018b). 

Initially, most of the baselines under the Safeguard Mechanism were set on the basis of the highest level of 

reported absolute emissions for the relevant facility over period 2009-10 to 2013-14. During 2018, the 

Department of the Environment and Energy consulted on changes to the Safeguard Mechanism that would 

result in most facilities being transferred over to an approach based on the emissions-intensity of 

production (i.e. the baseline would be calculated as the actual level of production multiplied by a specified 

emissions per unit production). Under the proposed approach, in determining the emissions-intensity of 

production, liable entities could use either site-specific information or default values determined by the 

government. 

Over the coming years, it is anticipated that the Safeguard Mechanism’s baselines will be reduced to 

ensure Australia is able to meet its Paris commitments. In addition to this, the coverage of the Safeguard 

Mechanism could be broadened by lowering the liability threshold so as to capture small- to medium-sized 

energy and industrial facilities that emit less than 100,000 tCO2-e yr-1. The lowering of the baselines and 

extension of the Safeguard’s coverage is likely to materially increase the demand for ACCUs from liable 

entities.   

 

4.1.4 Agriculture under the ERF 

As of December 2018, there were 37 active methods under the ERF, 21 of which related to the land and 

agriculture sectors (Table 8) (Department of the Environment and Energy, 2018a). At a high level, these 

methods cover the main sources of potential abatement related to agricultural activities, including 

mitigation of enteric fermentation and manure management emissions, regeneration and retention of native 

forests, and improvements in fire management. However, as is discussed in further detail below, there are 

gaps in the coverage of the methods.  

                                                      

24It should be noted that the same issue can arise in compliance markets when proponents enter into forward contracts with liable 

entities for the supply of credits. The only difference is that, in compliance markets, there is usually an accompanying spot market, 

where proponents who are unwilling or unable to enter into forward contracts can sell their credits.  
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Table 8 Agriculture-related ERF methods, December 2018 

Method type Method name*  Description 

Enteric 

fermentation 

Beef Cattle Herd Management  

 

Improvements in beef cattle herd management to reduce CH4 emissions 

Reducing greenhouse gas emissions in beef cattle through 

feeding nitrate containing supplements 

Replacement of urea lick blocks with nitrate lick blocks for pasture-fed beef cattle to 

reduce CH4 emissions 

Reduction of Greenhouse Gas Emissions in Milking Cows 

through Feeding Dietary Additives 

Providing dietary additives (for example, canola meal) to milking cows to reduce CH4 

emissions 

Manure 

management 

Destruction of Methane Generated from Dairy Manure in 

Covered Anaerobic Ponds  

Capture and combustion of CH4 from dairy effluent lagoons  

Destruction of Methane from Piggeries using Engineered 

Biodigesters  

Diversion of piggery effluent to bio-digesters, followed by capture and combustion of CH4 

from the bio-digesters 

Destruction of Methane Generated from Manure in 

Piggeries 

Capture and combustion of CH4 from piggery effluent lagoons 

Vegetation 

management  

Avoided Clearing of Native Regrowth Increasing sequestration by avoiding the clearing of native forest  

Avoided Deforestation 

Where land managers have certain clearing permits that would result in deforestation of a 

land, they are able to surrender their right to clear. 

Designated Verified Carbon Standard Projects  Increasing carbon stored in the landscape through changes in forest management 

Reforestation and Afforestation  Increasing carbon stored in the landscape through planting trees. 

Human-Induced Regeneration of a Permanent Even-Aged 

Native Forest 

Promotion of natural regeneration through changes in management 

Measurement Based Methods for New Farm Forestry 

Plantations  

Establishing small-scale forests for harvest on cleared land. 

Native Forest from Managed Regrowth  Promotion of natural regeneration through changes in management 

Reforestation by Environmental or Mallee Plantings - 

FullCAM  

Establishing a forest through direct seeding or planting 

Plantation Forestry  

Establishing forests for harvest on cleared land, or changing from short to long rotation 

plantation management.  
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Method type Method name*  Description 

Soil 

Management  

Measurement of Soil Carbon Sequestration in Agricultural 

Systems  

Landholders undertake one or more eligible activities to increase soil carbon, where 

change is estimated with sample-based measurement. 

Sequestering Carbon in Soils in Grazing Systems  

Graziers undertake one or more eligible activities to increase soil carbon where change is 

estimated with sample-based measurement. 

Estimating Sequestration of Carbon in Soil Using Default 

Values 

Landholders undertake one or more eligible activities to increase soil carbon 

Savanna fire 

management  Savanna Fire Management-Emissions Avoidance  

Reduced emissions from late dry season fire in savanna regions through early dry season 

burning 

Savanna Fire Management—Sequestration and Emissions 

Avoidance 

Reduced emissions from late dry season fire and increased carbon stored in savanna 

landscapes through early dry season burning 

Fertiliser 

Management 

Reducing Greenhouse Gas Emissions from Fertiliser in 

Irrigated Cotton 

 

Improved efficiency of synthetic fertiliser use in irrigated cotton 

Source: Department of the Environment and Energy (2018a). 

* These are the methods ‘common names’ not the name of the relevant legislative instrument. 
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Despite the gaps in the methods, agriculture-related projects have dominated the ERF. This is reflected in 

the number of projects registered under the agriculture methods and the abatement contracted through the 

ERF auctions. As shown in Table 9Table 9, as at 22 February 2019, there were 773 validly registered 

projects under the ERF, 71% of which were agriculture-related. To date, these agricultural-related projects 

have accounted for 65% of issued ACCUs. Similarly, the eight auctions conducted to December 2018 have 

contracted 193 CO2-e of emissions reductions, most of which has been from agriculture and land sector 

projects: 125.7 million ACCUs from vegetation projects, 18.1 million from agriculture projects and 13.6 

million from savanna burning projects (Clean Energy Regulator, 2018a). 

 

Table 9 ERF projects registered and ACCUs issued, by method category, as at 22 February 2019*.  

Method Category Number of Projects ACCUS Issued 

Agriculture vegetation  414 31,580,391 

Waste 138 19,698,774 

Savanna burning 74 5,927,194 

Agriculture emissions avoidance 18 540,124 

Forestry  14 418,694 

Fugitives 16 418,663 

Energy and industrials 49 386,024 

Transport 6 12,468 

Soils 44 0 

Total  773 58,982,332 

Source: Clean Energy Regulator (2019). 

* Excludes 135 revoked projects. 

 

4.2 Voluntary non-government certification schemes 

A number of other voluntary carbon offset certification schemes operate in Australia alongside the ERF, 

the most prominent of which are the Gold Standard and VCS.25  

 

4.2.1 Gold Standard 

The Gold Standard is a voluntary carbon offset certification scheme that operates globally. One of the 

distinguishing features of the Gold Standard is it requires projects to both reduce emissions and have 

positive secondary economic and social impacts (Gold Standard, 2017). Reflecting this, projects are 

required to make a net-positive contribution to the economic, environmental and social welfare of the local 

population. To achieve this, projects are required to contribute to the Sustainable Development Goal’s 

(SDG) Climate Action goal and two other SDGs.  

                                                      

25 The Australian Government also maintains a National Carbon Offset Standard (NCOS). The standard serves as a guide for 

organisations seeking to voluntarily offset their emissions and achieve carbon neutrality. However, NCOS is not in itself a scheme 

for generating offsets, rather it relies on third market markets as the standard for generating offsets, including ERF, Gold Standard, 

and VCS.  
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The Gold Standard covers energy, land use, forests, agriculture, and waste and water projects (Table 10). 

Methods from these sectors are developed by the Gold Standard but the standard also recognises methods 

from other schemes, including the Kyoto Protocol’s Clean Development Mechanism (CDM). Including the 

CDM methods, the opportunities for agriculture under the Gold Standard include 

afforestation/reforestation, manure management, livestock management, and fertiliser management. Credits 

are issued on an annual basis once outcomes are independently audited. Governments, businesses, 

investors and individuals can purchase Gold Standard credits in the voluntary market. 

To participate, projects must be certified as employing a best practice model of implementation and 

meeting prescribed key principles in a transparent manner. These principles include: transparent project 

design and assessment; frequent monitoring, reporting and verification; and a buffer of 20% on carbon 

sequestration projects to mitigate any risk of asset loss. Additionality risks are managed by requiring 

proponents to either comply with the CDM’s additionality tool or be on the Gold Standards ‘Positive List’, 

which details the minimum requirements to demonstrate additionality.  

The Gold Standard recognises projects established under other approved carbon markets, including the 

CDM. To prevent double counting, projects operating under other carbon markets must relinquish their 

credits prior to receiving Gold Standard credits (Gold Standard, 2015). The Gold Standard framework is 

also often used to certify credits used in international markets or other regulated markets. 

Table 10 Summary of agricultural methods developed through the Gold Standard and the corresponding 

number of projects registered against them. This excludes projects registered using CDM 

methods, which are eligible under the Gold Standard. 

Methods Sum of Projects 

Manure Management 11 

Gold Standard Methodology for Small Scale Biodigester 11 

Soil Management 0 

Increasing Soil Carbon Through Improved Tillage Practices 0 

Vegetation Management 34 

Afforestation/Reforestation 34 

Livestock Management 0 

Small Holder Dairy Method 0 

Grand Total 45 

Source: Gold Standard (2018). 

 

4.2.2 Verified Carbon Standard 

Like the Gold Standard, Verra’s VCS is a private voluntary carbon offset certification scheme. Under the 

VCS, certified projects receive a Verified Carbon Unit (VCU) for each metric tonne of CO2-e prevented or 

stored.  

The VCS consists of a set of rules and requirements for the certification of projects and abatement. The 

VCS has some methods of its own but also accepts methods from other approved greenhouse gas programs 

such as the CDM. Any CDM projects are automatically approved under the VCS. Methods that are eligible 

under the VCS come from most sectors including energy, industrial, transport and ‘agriculture, forests and 

other land use’ (AFOLU) (ser use and manure management.  

Table 11 11). Methods in the ALFOU sector include soil management, fertiliser use and manure 

management.  
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Table 11 Summary of agricultural methods developed through the VCS and the corresponding number of 

projects registered against them. This excludes projects registered using CDM methods, which are eligible 

under the VCS. 

Methods 

Sum of 

Projects 

Fertiliser Management 0 

Quantifying N2O Emissions Reductions in Agricultural Crops through Nitrogen Fertilizer Rate Reduction 0 

Fire Management 1 

Adoption of Sustainable Grasslands through Adjustment of Fire and Grazing 1 

Avoided Forest Degradation through Fire Management, v1.014 0 

Manure Management 0 

Revisions to AMS-III.Y to Include Use of Organic Bedding Material, v1.013 0 

Soil Management 0 

Soil Carbon Quantification Methodology 0 

Sustainable Grassland Management (SGM 0 

Vegetation Management 102 

Avoided Ecosystem Conversion 10 

Avoided Unplanned Deforestation 28 

British Columbia Forest Carbon Offset Methodology 0 

Calculating GHG Benefits from Preventing Planned Degradation 2 

Carbon Accounting for Mosaic and Landscape-scale REDD Projects 12 

Conservation Projects that Avoid Planned Land Use Conversion in Peat Swamp Forests 1 

Conversion of Low-productive Forest to High-productive Forest 3 

Implementation of REDD+ Activities in Landscapes Affected by Mosaic Deforestation and Degradation 0 

Improved Forest Management in Temperate and Boreal Forests (LtPF) 2 

Improved Forest Management through Extension of Rotation Age 3 

Improved Forest Management through Reduced Impact Logging  0 

Improved Forest Management: Conversion from Logged to Protected Forest  12 

REDD+ Methodology Framework (REDD-MF) 29 

Whole of Farm 4 

Adoption of Sustainable Agricultural Land Management 4 

Grand Total 107 

Source: Verra (2018). 

 

The VCS rules provide mechanisms to manage non-additionality, measurement, leakage and non-

permanence risks. Additionality risks are managed through additionality tests and baseline setting 

procedures, which are usually prescribed in the methods. Three approaches are used for additionality 

testing (Verified Carbon Standard, 2017). Some methods use project-level additionality assessments, 

relying on a three-stage process that assesses whether the activity is required by regulation (regulatory 

additionality), faces investment, technological or institutional implementation barriers, and is common 

practice. Others use positive lists and regulatory additionality testing, where activity penetration, financial 

viability or revenue stream analysis is used to qualify project activities for the positive lists. The third 
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approach uses a combination of regulatory additionality testing and performance benchmarks, which deem 

projects to be additional on the basis of satisfying prescribed emission-intensity or sequestration 

benchmarks (Verified Carbon Standard, 2013).  

To address measurement risks, the rules require all projects to apply measurement and monitoring 

protocols outlined in approved methodologies (Verified Carbon Standard, 2013). Where the uncertainty of 

measurements exceed a prescribed minimum standard, a discount factor is applied. Projects also have 

regular reporting and monitoring requirements, which must be validated by an approved third party. 

Leakage is managed by the method guidance where participants must identify potential leakage areas and 

mitigate the extent where possible. Any leakage that does occur is subtracted from credit allocations. 

Unlike the ERF, international leakage is also considered. The risk of non-permanence associated with 

sequestration projects is managed by requiring proponents to prepare long term management plans and 

maintain a ‘buffer account’ of credits. This buffer is based on an assessment of the risks associated with 

individual projects and can be as high as 60%. Sequestration projects also have to be operated on 

timeframes of between 20 and 100 years. Many national level markets use the VCS in their carbon market 

design in order to meet international standards for the trading of carbon credits. However, it is notable that, 

in comparison to the methods under the ERF, the VCS methods are less prescriptive and allow for more 

flexibility in implementation.  

 

4.2.3 The Clean Development Mechanism 

The CDM is one of the Kyoto Protocol’s three so-called ‘flexibility mechanisms’, the other two being 

inter-country emissions trading and joint implementation. Like emissions trading and joint implementation, 

the CDM was intended to provide flexibility to developed country parties in how they meet their mitigation 

obligations and thereby reduce abatement costs. It was also intended to promote sustainable development 

in developing countries.  

Under the CDM, offset projects that promote sustainable development can be undertaken in developing 

countries and receive Certified Emissions Reductions (CER) for each tonne of CO2-e avoided or 

sequestered. CERs can be sold to developed countries under the Kyoto Protocol, who can use them to meet 

their mitigation obligations. A two% levy is imposed on CERs, with the revenue going towards the 

UNFCCC adaptation fund to finance projects in developing countries for climate change adaptation.  

The CDM has 14 agriculture-related methods available and projects are able to propose new methods if 

there are no valid applicable methods. Additionality risks are managed through the CDM’s additionality 

tool and baseline setting procedures contained in the methods (CDM, 2004). The CDM additionality tool is 

a five-step additionality testing process that projects must satisfy. The steps ask whether the proposed 

project is first-of-its-kind (step 1), whether there are lawful alternatives to the project that provide 

comparable outputs or services (step 2), whether the project is economically viable without CERs or is the 

most economically viable of the available alternatives (step 3), whether there are investment or 

technological barriers to undertaking the project (step 4), and whether the project is common practice (step 

5) (CDM, 2004). If projects satisfy the test in step 1, they are deemed to be additional. Otherwise, they 

must go through at least three of the remaining steps, with steps 2 and 5 being mandatory.  

In addition to the additionality requirements, there are rules and procedures to address measurement, 

project emissions, leakage and non-permanence risks. Measurement procedures are detailed in the 

methods, including in relation to the setting of boundaries. Project boundaries identify the specific limits of 

the area covered under the project under which all activities in the baseline and emissions calculation are 



 

35 

monitored. This ensures the coverage of project emissions and facilitates the identification of leakage. 

Under the CDM, leakage includes displacement of emissions, outsourcing emissions and market effects. 

The presence or risk of leakage does not exclude projects, but it must be identified and managed (Deloitte 

and Eco Securities, 2004). Non-permanence risks are managed through the issuance of time-limited CERs 

for sequestration projects, known as temporary CERs and long-term CERs (Pearson et al., 2006). These 

time-limited CERs have to be periodically replaced with other types of credits issued or available under the 

Kyoto Protocol. The time-limits on the credits means they are differentiated from those issued in relation to 

other projects, and historically have traded at lower prices.  

Unlike most other carbon offset schemes, the CDM has different standards for small scale-projects and 

large-scale projects. Small-scale projects have simpler methods, baselines, and compliance processes. To 

be classified as a small-scale project, the project needs to generate less than 8,000 tCO2-e of abatement for 

afforestation/reforestation projects or emit less than 15,000 tCO2-e for other projects.26,27  

While there are multiple avenues for the agriculture sector (Table 12), the majority of CDM projects have 

been energy-related. Of the 8,374 projects registered through the CDM, 5,212 relate to hydro, wind and 

solar power projects, making up more than 60% of all projects (UNEP DTU Partnership, 2019). The spread 

of CDM projects has been geographically concentrated. Just eight countries have received 96% of all 

CERs: China, India, South Korea, Brazil, Mexico, Chile, Vietnam and Argentina (UNEP DTU Partnership, 

2019).  

The CDM has been subject to significant critique in the academic and grey literatures, primarily for the 

lack of additionality associated with CDM projects (Schneider, 2009). A particular area of concern was 

projects involving the destruction of HFC-23 in China. While steps have been taken to address a number of 

the concerns, the future of the CDM under the Paris Agreement is subject to uncertainty, and there are 

unresolved issues about how to prevent double counting of CDM abatement in countries with emission 

reduction pledges. 

  

                                                      

26 See UNFCCC Decision 14/cp.10 
27 See UNFCCC Decision 17/cp.7 
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Table 12  Summary of agricultural methods available through the CDM and the corresponding number of 

projects registered against them or the preceding method. Due to the large number of iterations 

of methods, projects were summed to the current active method, although they may have 

registered using a different version of that method. 

Methods 

Sum of 

Projects 

Crop Management 0 

Methane emission reduction by adjusted water management practice in rice cultivation  0 

Avoidance of methane and nitrous oxide emissions from sugarcane pre-harvest open burning 

through mulching  0 

Fertiliser Management 0 

Offsetting of synthetic nitrogen fertilizers by inoculant application in legumes-grass 

rotations on acidic soils on existing cropland  0 

Reduction of N2O emissions from use of Nitrogen Use Efficient (NUE) seeds that require 

less fertilizer application  0 

Livestock Management 0 

Strategic feed supplementation in smallholder dairy sector to increase productivity  0 

Manure Management 217 

GHG emission reductions from manure management systems  62 

Methane recovery through controlled anaerobic digestion  5 

Methane recovery in animal manure management systems  144 

Methane recovery in agricultural activities at household/small farm level  4 

Methane avoidance through separation of solids from wastewater or manure treatment 

systems  2 

Vegetation Management 66 

Afforestation and reforestation of lands except wetlands  37 

Afforestation and reforestation of degraded mangrove habitats  0 

Afforestation and reforestation project activities implemented on wetlands  1 

Afforestation and reforestation project activities implemented on lands other than wetlands  28 

Grand Total 283 

* Manure management methods can include non-agricultural waste management systems, as well as off-farm bio-digesters. These 

projects are included under the method count, so may not represent the true number of farm-based projects.  

Source: CDM (2018). 
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4.3 Carbon markets in other countries 

4.3.1 California  

California established a cap-and-trade emissions trading scheme in early 2012, along with a 

complementary carbon offset program. From January 2013, the cap-and-trade program has imposed limits 

on emissions from covered entities. Initially, the covered entities were confined to electricity generators 

and industrial plants that emit more than 25,000 tCO2-e yr-1 (California Air Resources Board, 2018a). In 

2015, coverage was expanded to include petrol and natural gas distributors that meet the same threshold.  

Covered entities must surrender emission allowances (worth 1 tCO2-e) to cover their emissions over multi-

year compliance periods (initially two years and now three) in accordance with a prescribed schedule 

(California Air Resources Board, 2018a). The emission allowances are distributed by a mix of auctions and 

free allocation, depending on the time period and industry concerned. The number of emissions allowances 

available scheme-wide is notionally capped and declines by a set amount each year (three% to 2020 and 

faster beyond), ensuring scarcity. However, there is a price ceiling that initially results in additional 

emission allowances being made available when the market price reaches a set threshold. After 2020, there 

will be a set price ceiling, with an unlimited number of allowances being sold at the set price.  

On 1 January 2014, the California cap-and-trade scheme was linked with the Québec cap-and-trade 

programs. The linkage allows covered entities in both schemes to meet their compliance obligations using 

allowances from California or Québec (California Air Resources Board, 2018a). In January 2018, Ontario’s 

cap-and-trade scheme was briefly added before the scheme was terminated in July 2018, ending the three-way 

link.  

In order to comply with their obligations under the scheme, covered entities have three options: reduce 

their emissions; surrender emission allowances (either obtained freely or purchased at auction or from 

other entities, including from Québec); or surrender offset credits from California’s offset program and 

other designated sources, up to a limit of 8% of their compliance obligation for each compliance period.  

California’s offset program is administered by the California Air Resources Board (ARB), who is 

responsible for approving and preparing ‘compliance offset protocols’ (methods) for sources outside of the 

capped sectors. The protocols are developed by the ARB using the methods available under other offset 

programs and information and ideas submitted by external stakeholders. Proposals for new methods are 

assessed by the ARB against prescribed statutory offset criteria, including that the emissions reductions 

must be: from uncapped sources; additional (beyond any reduction required through regulation or action 

that would have otherwise occurred in a conservative business-as-usual scenario); verifiable and 

enforceable; conservative; and involve a ‘direct reduction within a confined project boundary’ (i.e. not rely 

on abatement achieved in indirectly related upstream and downstream processes). The criteria also require 

emissions reductions to be permanent, which, for sequestration projects, requires credited carbon stocks to 

be sequestered for at least 100 years. Under the forest protocols, proponents are also required to contribute 

a proportion of their credits to a ‘forest buffer account’ as insurance against unintentional reversals, with 

the proportion based on a project-specific risk rating. Deductions are also applied under many protocols to 

account for measurement uncertainty. 

At the end of 2018, there were six approved compliance offset protocols that were available to new 

projects, covering: reforestation, improved forest management and avoided forest conversion (avoided 

deforestation); urban tree planting; manure management on dairy cattle and pig farms; destruction of 

ozone-depleting substances; the capture and destruction of CH4 from mines; and improved rice cultivation 

practices (Table 13). 
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Table 13 Summary of agricultural methods available through the California cap-and-trade scheme and the 

corresponding number of projects that have had credits issued against them. This summary 

does not separate different versions of the same method. 

Methods Project No. 

Crop Management 0 

Rice cultivation 0 

Manure Management 126 

Livestock 126 

Vegetation Management 83 

U.S. Forest 83 

Urban Forests  0 

Grand Total 209 

Source: California Air Resources Board (2018b).  

 

4.3.2 New Zealand 

New Zealand has had an emissions trading scheme since 2008. The scheme has gone through a number of 

iterations and is currently in a transitional phase as the Government considers making changes to help New 

Zealand meet its Paris Agreement commitments.  

At present, the scheme uses a combination of mandatory and voluntary approaches, where some sectors 

have mandatory emission liabilities and other sectors can opt in (New Zealand Ministry for the 

Environment, 2018). Mandatory emissions reporting requirements, and obligations to surrender New 

Zealand Units (NZUs) or other eligible units to cover emissions, apply to entities from six sectors: 

stationary energy, transport, industrial processes, synthetic greenhouse gases, waste and forestry. The 

coverage of the forestry sector depends on whether the relevant forest is pre-1990 or post-1989 (New 

Zealand Ministry for the Environment, 2018). If pre-1990 forest land is deforested, the owner is 

compulsorily included in the scheme and must surrender sufficient units to cover the deforestation 

emissions. If pre-1990 forest is harvested without a change in land use, and the forest is replanted or 

regenerates, the owner is not liable but cannot earn NZUs for the regeneration of the forest. For post-1989 

forests, participation is voluntary. Post-1989 forest owners can opt in to the scheme, which allows them to 

earn NZUs for carbon sequestered in growing forests but requires them to surrender NZUs to cover the 

emissions arising from harvest or deforestation. 

Despite being New Zealand’s largest source of emissions, agricultural-related CH4 and N2O emissions are 

not subject to mandatory emissions surrender obligations. Farm businesses above prescribed thresholds 

have reporting obligations only for CH4 and N2O emissions.  

The New Zealand emissions trading scheme was originally linked to international carbon markets, 

allowing liable entities to use Kyoto Units to meet obligations. However, the international linkage was 

terminated in June 2015. Since then, NZUs have been the only type of emission unit that can be 

surrendered under the scheme, although the New Zealand Government has indicated a desire to link with 

other schemes in the future to help it meet its 2030 Paris commitments.  
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Unlike most other emissions trading schemes, the New Zealand scheme does not currently have a cap on 

the supply of NZUs. NZUs are allocated or issued through four processes: 

1. Eligible emissions-intensive trade-exposed industrial facilities receive free NZUs through the 

application of an output-based formula: highly emissions-intensive producers receive 90% of the 

relevant allocative baseline (industry-average emissions per unit of output), while moderately 

emissions-intensive producers receive 60% of the baseline. 

2. Where owners of post-1989 forest opt in, they are allocated NZUs for net removals in the forest. 

3. Industrial processes can be issued NZUs for eligible ‘removal activities’, which include the capture 

and storage of CO2 (e.g. geo-sequestration), production of methanol, exportation of LPG, and the 

export or destruction of synthetic greenhouse gases. 

4. There is a price ceiling mechanism, under which the New Zealand Government sells an unlimited 

number of NZUs for immediate surrender (not for trading or banking) at a fixed price of NZ$25.28 

There are almost 2,300 entities with surrender obligations under the scheme: around 210 mandatory 

participants and 2,080 (mostly post-1989 forest owners) who have opted in (New Zealand Ministry for the 

Environment, 2018). These participants must surrender NZUs equivalent to their emissions in each 

reporting period. Between 2010 and 2016, a one-for-two rule applied, whereby participants were only 

required to surrender one NZU for every two tonnes of emissions. Following a review, the one-for-two rule 

was phased out so that, from January 2019, participants are required to surrender units on a one-for-one 

basis.  

The effective exclusion of agriculture, the absence of caps on NZUs and the one-for-two rule, amongst 

other things, weakened the environmental effectiveness of the New Zealand scheme and subjected it to 

criticism from various quarters. At the time of writing, the New Zealand Government was considering a 

number of measures to improve its cost-effectiveness, including placing a cap on NZUs, introducing NZU 

auctions as a mean of allocation, imposing a price floor to complement the price ceiling, establishing 

rolling five-yearly NZU supply gateways to provide greater certainty for business, and a process for 

placing quantitative and qualitative restrictions on the use of international units (if they are allowed back 

into the scheme). Consideration was also being given to expanding the scope of the mandatory surrender 

obligations to include CH4 and N2O emissions from agriculture.  

 

4.3.3 Alberta  

In 2007, Alberta became the first jurisdiction in North America to introduce a carbon price, through the 

Specified Gas Emitters Regulation (SGER) (Government of Alberta, 2018a). It operated from 2007 until 

December 2017, before being replaced by the Carbon Competitiveness Incentives Regulation (CCIR). The 

SGER was similar to the ERF’s Safeguard Mechanism, in that it set baselines for large industrial emitting 

facilities and required them to keep their emissions below a prescribed percentage of the baseline: initially 

12% below the baseline and, in 2017, 20% below. Facilities whose emissions exceeded the prescribed 

percentage were require to either surrender offsets or pay an exceedance charge for each tonne of CO2-e 

above the prescribed level. The baselines were set on the basis of the historic emissions intensity of the 

facility.  

The CCIR is similar to the SGER, with one of the main differences being that large-emitting facilities 

(>100,000 tonnes CO2-e yr-1) receive a free ‘output-based allocation’ based on an approximation of best or 

                                                      

28 In August 2018, NZUs were trading at around NZ$24 (Carbon Forest Services, 2018). 
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good practice emissions-intensity in the relevant sector (Government of Alberta, 2018a). For most sectors, 

the output-based allocation is set at 80-100% of the production-weighted average emissions intensity of the 

sector, depending on whether the sector is trade-exposed (i.e. there is a risk of leakage, in which case 90 or 

100% is used). Alternative methods for setting the allocation include the emissions intensity of the least 

emissions-intensive facility in the sector (called ‘best-in-class benchmarking’) and top quartile 

performance. The output-based allocations cover both direct emissions (those emitted on site), as well as 

the so-called ‘scope two’ emissions associated with the production of electricity used onsite. Each year, the 

allocations will be reduced by between 1-2% to provide an ongoing incentive for emissions reductions.  

Covered facilities are required to ensure their net emissions do not exceed the output-based allocations. To 

meet this obligation, operators can either reduce their actual emissions or surrender one of three types of 

credits: emissions performance credits, fund credits or emission offsets. Emission performance credits are 

credits issued to facilities where their emissions are below their output-based allocation. These credits can 

be traded to other facilities, who can use them to meet their liability. Fund credits are issued to facilities 

that pay a set charge to the Climate Change and Emissions Management Fund. Emission offsets are offsets 

issued under Alberta’s Emission Offset System. 

The Alberta’s Emission Offset System forms part of the CCIR, meaning it is statutory-based, with the 

empowering legislation being the Climate Change and Emissions Management Act. The CCIR provides 

that emission offsets can come from four general types of projects, emission reduction (avoidance), 

sequestration, geological sequestration and carbon capture in facilities upgrading or refining bitumen. For 

each project type, the CCIR contains a set of statutory criteria that must be satisfied. For emission 

reduction and sequestration projects, these include that the project must be in Alberta, the action must have 

been taken on or after 1 January 2002 and not have been required by law when it was undertaken, and the 

reduction or sequestration must be real, demonstrable, quantifiable and measurable. Projects must also 

satisfy requirements prescribed in the Standard for Greenhouse Gas Emission Offset Project Developers, 

which includes a requirement that projects comply with the requirements in an Alberta ‘quantification 

protocol’ and prepare and submit a project plan. 

As at December 2018, there were 19 approved protocols, six of which related specifically to agriculture: 

agricultural N2O emission reductions; conservation cropping; emissions reduction from dairy cattle; 

reduced age at harvest of cattle; reducing greenhouse gas emission from fed cattle; and selection of low 

residual feed intake markers in beef cattle. Notably, none of the protocols covered the sequestration of CO2 

in vegetation (Table 14).  

Apart from the CCIR requirements, integrity risks associated with offset projects are managed through the 

provisions of the protocols. Additionality is managed through the eligibility requirements of the protocols 

and through the baseline setting process. In making and reviewing existing protocols, the Alberta Climate 

Change Office has regard to whether there are existing or proposed laws that require the relevant activities 

to be undertaken, whether the penetration (or uptake) rate of the relevant activity exceeds 40% (defined at 

an appropriate geographic scale), and whether the relevant activity is subject to at least one significant 

barrier (financial, technological or other) (Government of Alberta, 2018b). 
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Table 14 Summary of agricultural methods available through the Alberta ETS scheme and the 

corresponding number of projects registered against them. This includes revoked or replaced methods. 

Where methods included livestock and manure management, they are listed under Livestock.  

 

Methods Sum of Project Count  

Fertiliser Management 0  

Agricultural Nitrous Oxide Emission Reductions 0  

Livestock Management 1  

Including Edible Oils in Cattle Feeding Regimes (revoked) 0  

Reduced Age at Harvest of Beef Cattle 0  

Reducing Days on Feed of Beef Cattle (revoked) 1  

Reducing Greenhouse Gas Emissions from Fed Cattle 0  

Selection for Low Residual Feed Intake Markers in Beef Cattle 0  

Manure Management 0  

Innovative Feeding of Swine and Storing and Spreading of Swine Manure 0  

Soil Management 108  

Conservation Cropping 34  

Tillage System Management (revoked) 74  

Vegetation Management 2  

Direct Reductions in Greenhouse Gas Emissions Arising from Changes in 

Forest Harvest Practices (revoked) 2 

 

Whole of Farm 0  

Emissions Reductions from Dairy Cattle 0  

Grand Total 111  

Source: Government of Alberta (2018a). 

 

4.4 Comparisons and opportunities for agriculture  

4.4.1 Comparison of coverage of agriculture-abatement options 

While all of the assessed carbon offset schemes cover agriculture, there are differences in the scope of the 

method coverage and uptake of agriculture-related projects. To explore these differences, data were 

collected on the agriculture methods available under the above offset schemes (excluding the New Zealand 

ETS). The methods were then classified into eight categories reflecting the nature of the covered 

agricultural abatement activities. Where methods crossed multiple categories, one category was selected 

that reflected the main abatement source of the method. As Table 15 shows, the ERF has the highest 

number of agriculture-related methods (21) of the six reviewed schemes, similar with the VCS. The ERF 

also has agricultural methods that cover six of the eight categories, again the same as the VCS. The CDM 

has methods covering five of the eight categories, both Alberta and the Gold Standard cover four, and the 

Californian scheme covers three. 
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Table 15 Comparison of methods currently developed under each scheme and available by category. 

Categories Alberta CAL CDM ERF GS VCS Total 

Crop management 0 1 2 0 0 0 3 

Fertiliser management 1 0 2 1 0 1 5 

Fire management 0 0 0 2 0 2 3 

Livestock management* 3 0 1 3 1 0 8 

Manure management 0 1 5 3 1 1 11 

Soil management 1 0 0 3 1 2 8 

Vegetation management 0 2 4 9 1 13 33 

Whole of farm 1 0 0 0 0 1 3 

Total 6 4 14 21 4 20 73 

* Where methods included both livestock emissions from enteric fermentation and manure management, these were included under 

the livestock management category. 

At a superficial level, the data suggest the ERF has amongst the broadest coverage of agriculture-related 

abatement activities. However, these data hide technical details that sit within the methods that confine 

their scope. The capacity of these technical restrictions to limit opportunities is partially reflected in the 

data on project uptake. As shown in Table 16, the uptake of methods across the six reviewed offset 

schemes is uneven. Most notably, the uptake of projects under the ERF is highly concentrated in vegetation 

management and, to a lesser extent, fire and soil management. There have been very few projects 

registered under the methods available in the other agriculture method categories. This is likely to be 

attributable to a number of factors, one of which is the technical restrictions on the application of the 

relevant methods. The following subsections provide further details on the breadth of the ERF’s 

agricultural-related methods relative to the coverage of the other assessed offset schemes. 

 

Table 16 Comparison of projects reported under each of the categories for the compared schemes. This 

summary includes all projects registered against all methods, including projects registered against methods 

that have been revoked or replaced. For the Gold Standard and VCS, this includes projects that have 

registered using CDM methods.  

Categories Alberta CAL CDM ERF GS VCS Total 

Crop Management 0 0 0 0 0 1 1 

Fertiliser Management 0 0 0 0 0 0 0 

Fire Management 0 0 0 87 0 1 88 

Livestock Management* 1 0 0 5 0 0 6 

Manure Management 0 126 217 16 20 11 390 

Soil Management 108 0 0 46 0 0 154 

Vegetation Management 2 83 66 500 34 182 3009 

Whole of farm 0 0 0 0 0 4 4 

Total 111 209 283 654 54 199 1510 

* Where methods included both livestock emissions from enteric fermentation and manure management, these were included under 

the livestock management category. 
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Fertiliser management 

The ERF has one method concerning fertiliser management; however, it is limited to one crop type, cotton. 

This approach is more restrictive than the fertiliser management methods under the Alberta, CDM and 

VCS schemes, which cover different crop types. While the coverage of the fertiliser methods in the other 

schemes is relatively broad, there are no projects registered under the fertiliser methods in any the 

reviewed schemes, including the ERF. This suggests the existence of non-method related barriers to project 

uptake.  

Fire management 

The ERF and VCS are the only schemes to include fire management methods. The ERF’s two fire 

management methods relate to savanna burning in northern Australia. They incentivise strategic burning in 

the early dry season so as to reduce the incidence of late dry season wildfires, and thereby reduce CH4 and 

N2O emissions and increase sequestration in dead biomass. The methods are restricted in application to 

areas that receive greater than 600 mm of average annual rainfall in northern Australia, meaning fire 

management projects in central and southern Australia (south of roughly latitude 19.25°S, around 

Townsville) are not eligible. The VCS offers two fire management methods, the ‘Adoption of sustainable 

grasslands through adjustment of fire and grazing’ and ‘Avoided forest degradation through fire 

management’. The Avoided forest degradation through fire management method closely resembles the 

ERF’s savannah burning methods in that it promotes early dry season burning to reduce late dry season 

wildfires. The ERF fire methods have had strong uptake, with 87 projects registered as of December 2018. 

In contrast, there are no registered VCS fire management projects. This lower uptake may be attributable to 

the fact the VCS method was designed for a specific geographical region in Africa.29 

Livestock management  

The ERF includes methods that cover feed additives for dairy cattle, nitrate lick blocks for beef cattle, and 

herd management also for beef cattle; all focusing on reduced emissions from enteric fermentation. Other 

schemes focus on manure management, rather than enteric fermentation. The exceptions are Alberta and 

the Gold Standard. Alberta includes methods for the beef and dairy industry. The Alberta dairy method is 

an emissions intensity based approach, where the “greenhouse gas emissions per unit of fat corrected milk 

(FCM)” is used (Government of Alberta, 2010); this encompasses the manure management, enteric 

fermentations, and feed source of the dairy cattle. This is comparable with the Gold Standard Small Holder 

Dairy Method. While the ERF dairy method is restricted to specific feed additives; the Gold Standard 

method allows any activity that decreases the greenhouse gas emissions intensity of milk production, 

including feeding practices, livestock health, and improved breeding. Alberta and the Gold Standard’s 

approach for the dairy industry are comparable with the ERF’s herd management method, which allows for 

activities that reduce the emissions intensity of beef cattle. Separately, there are no methods under any 

scheme that included activities with sheep, which are Australia’s second largest contributor to enteric 

fermentation. As discussed in Section 2, sheep currently account for approximately 20% of Australia’s 

enteric fermentation emissions.  

Manure management 

Five of the six assessed carbon offset schemes have methods concerning manure management. On paper, 

the ERF’s coverage of manure management is similar to that under the other schemes. The three ERF 

                                                      

29See VM0029 Methodology for Avoided Forest Degradation through Fire Management 2015, VCS Methodology.  
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manure management methods cover piggery and dairy manure, and apply to the use of biodigesters and the 

capture and combustion of CH4 from covered anaerobic ponds.  

While having similar coverage on paper, the uptake of manure management projects under the ERF has 

been relatively limited compared to the uptake under other schemes. For example, as of December 2018, 

the California scheme had issued credits against 126 manure management projects, while the ERF had 16 

projects. This may be due to the fact that the California livestock protocol recognises more options for CH4 

destruction, including destruction with flares and generators, digesters, co-digestion with organic waste, 

and offsite destruction, including in vehicles and fuel cells. However, the relatively low uptake of the ERF 

manure management methods could also be due to the size and make-up of the industries in Australia and 

California.    

Soil management 

The ERF’s Soil Management methods are less restricted than most other ERF methods, and are applicable 

across most agricultural activities where sample-based measurements are undertaken. The scope of 

activities permitted within these methods are consistent with those presented within other schemes. The 

Alberta scheme is comparable containing a similar method, conservation cropping, which addresses soil 

management through tillage practices to enhance carbon storage. Similarly, the VCS contains methods that 

address cropping through efficient fertiliser management. The Alberta scheme has a large amount of 

cropping projects (see Table 16), where there is a significant proportion of projects undertaking the reduce 

tillage activity. 

Vegetation management 

Vegetation management is well represented in all schemes. With the exception of Alberta, vegetation 

management has the highest occurrence of methods across all the schemes, and all of these schemes have 

participating projects. There is also a strong uptake of vegetation management methods, with projects 

under these methods accounting for 57% of the total projects across the assessed schemes. Vegetation 

projects make up 76% of all ERF projects, 90% when savannah burning is included. The California scheme 

was the only scheme examined that included a specific urban forest method. This method allows additional 

forest in urban areas, such as on university campuses, to become carbon sinks. The majority of the methods 

across the schemes cover the protection of existing forests and afforestation or restoration of forests on 

existing farmland or degraded land. 

 

4.4.2 Opportunities for Australian farmers under other schemes 

Of the activities covered within other schemes, all were currently reported against, in part or wholly, in 

Australia’s national greenhouse gas inventory report. The significance of this is it will prevent land holders 

from accessing voluntary schemes due to no double counting provisions. That is, if the project contributes 

to Australia’s international mitigation obligations, schemes such as the Gold Standard and VCS will not 

permit projects unless the relevant double counting provisions are met (Gold Standard, 2015). In this 

context, the opportunities to take from international schemes relate to the activities that are covered, rather 

than direct participation in those schemes.  
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4.4.3 Opportunities to expand the coverage of agriculture under the ERF 

There are some methods and activities in the schemes that do not exist in the ERF and could offer potential 

opportunities for the ERF. For example, the California and VCS schemes have rice crop specific methods. 

Both methods focus on changing the flooding regime used during the seeding process to enhance the 

efficiency of the process and reduce emissions. It has been demonstrated that drill sowing and delaying 

permanent water in temperate Australian rice crops can more than halve CH4 emissions without increasing 

N2O emissions (Rose and Bull, 2018). This suggests that, with further research, there may be potential to 

develop a rice crop method for Australian conditions.   

While there appears to be other opportunities for expanding activities under the ERF, these may not fit 

within the ERFs integrity standards. For example, the sugarcane method under the CDM, ‘Avoidance of 

methane and nitrous oxide emissions from sugarcane pre-harvest open burning through mulching’. While 

this method exists, and Australia has a significant sugarcane industry, it is unlikely that such a method 

would meet additionality requirements. There is increased adoption of green cane harvesting in 

Queensland, trending away from the burning method with 85% of Queensland sugarcane now harvested 

green. In some areas north of Townsville, the rate of green harvesting is 100% (Bundaberg Cane Growers, 

2018). As green harvesting is already common practice, it is unlikely a sugarcane method that incentivises 

green harvesting would satisfy the ERF’s additionality standard.  

As an alternative to identifying new activities to include in activity-specific methods, the whole of farm 

methods represented in other schemes may offer an opportunity for the ERF. The VCS is the only scheme 

that offers a whole of farm method or methods that cover multiple categories of abatement activities. This 

broad method, which was developed by the biocarbon fund, covers all activities that enhance carbon stocks 

on the land inclusive of manure management, soil management and introduction of trees.30 It currently has 

four registered projects. The VCS also contains a method for adoption of Sustainable Grasslands through 

Adjustment of Fire and Grazing, which has one registered project. Through combining multiple activities 

into a single project, there can be a reduction in some of the transaction costs – however the extent that this 

is possible will vary with the activities and the scheme designs.  

 

4.5 Conclusion 

Overall, the ERF has broad coverage, although the ERF methods are more restrictive than those from most 

other schemes, both in terms of the activities that are eligible. Some of these constraints reflect restrictions 

to ensure integrity of the credits. As the ERF has additionality at the activity level, methods tend to have 

more restricted eligibility criteria than schemes where additionality is assessed on a project-by-project 

bases (e.g. VCS). Notwithstanding, while there are not complete gaps in the activities that are covered by 

the ERF in comparison with other schemes, there may be some options to extend ERF methods to include 

additional abatement sources. This may include, for example, expanding the fertiliser methods to other 

crop types.  

                                                      

30VCS, Adoption of Sustainable Agricultural Land Management, v1.014. 
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5. Barriers to farmer participation in carbon 
markets  

While there are existing opportunities for landholders to participate in carbon farming within Australia, the 

uptake has been limited to relatively few project types, and the majority of ERF projects are in vegetation 

management. The lack of uptake across non-vegetation activities indicates there are barriers that are 

preventing the full realisation of the agricultural abatement opportunities. Previous research has identified 

that the adoption of new farm management practices and landholder participation in environmental markets 

are influenced by a range of factors and not simply the associated financial returns. Personal, farm business 

and social factors shape when and how new practices are adopted (Blackmore and Doole, 2013; Burton, 

2004; Greiner et al., 2009; Sattler and Nagel, 2010). For example, Greiner et al. (2009) found the adoption 

of ‘best management practices’ by graziers in the Burdekin River catchment in Queensland was strongly 

influenced by the general motivations of farmers; in particular, those with strong conservation and lifestyle 

motivations were more likely to adopt conservation practices than farmers with strong economic/financial 

and social motivations. Similarly, in a study on factors influencing participation in conservation tenders in 

Victoria, Blackmore and Doole (2013) found that farmers with an altruistic attitude and strong 

conservation focus were more likely to participate in conservation programs than others who were more 

financially focused. Similar findings have been made in studies from other countries (Miller et al., 2014, 

2012).  

Apart from characteristics of the farm businesses and farmers, the research suggests participation in 

environmental programs and markets is strongly influenced by the characteristics of the program and 

associated implementation issues. Policy-related factors that are regularly identified as being material 

include the availability of information on the program, its complexity, the transaction costs associated with 

participation, and policy and price uncertainty (Blackmore and Doole, 2013; Greiner et al., 2009; Kragt et 

al., 2017).  

Due to their relative novelty, little empirical research has been undertaken on the factors that influence 

farmer participation in carbon markets (Kragt et al., 2017; Miller et al., 2014, 2012). A notable contribution 

in this area was made by Kragt et al. (2017), who surveyed broad-acre farmers in the wheat belt in Western 

Australia on the factors that influence the adoption of farm management practices that reduced carbon 

emissions and increased removals, and the barriers to participation in the ERF. They found the main 

drivers of adoption included increased productivity, reduced erosion, income diversification, and the desire 

to conserve biodiversity. Commonly identified barriers to adoption of ‘carbon farming practices’ included 

incompatibility of the practices with current farm management strategies and skills deficits of farmers. In 

relation to the barriers to participation in the ERF, Kragt et al. (2017) found they were primarily policy-

related, most notably, perceived high levels of policy uncertainty, high transaction costs, lack of 

information, an absence of applicable methods, and the duration of permanence periods. 

To further investigate the barriers to farmer participation in carbon markets in Australia, three surveys were 

undertaken for this project: one targeted on landholders currently involved in carbon offset projects under 

the ERF (ERF landholder survey); another targeted at Australia’s carbon service industry (carbon service 

provider survey); and a third targeted on pig farmers (pig industry survey). The ERF landholder survey 

aimed to get farmers’ perceptions of the factors that motivate their involvement in offset projects and act as 

barriers to participation. In undertaking the ERF landholder survey it was acknowledged at the outset that 

there was a high risk of a low response rate because of the competing demands on landholders’ time. This 

was subsequently confirmed, with only four valid responses being received. The carbon service industry 

and pig industry surveys were designed to complement the data received from ERF landholders and 
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mitigate the risk of a low response rate on the ERF landholder survey. The aim of the carbon service 

provider survey was to assess the industry’s perceptions of why farmers participate in ERF projects and the 

barriers to increased farmer participation. The pig industry survey was incorporated into Australian Pork 

Ltd’s annual industry survey, ensuring a higher response rate. Like the ERF landholder survey, it sought 

farmer views on motivating factors and barriers to participation in carbon offset markets. Further details on 

the carbon service provider and pig industry surveys are provided in sections 5.1 and 5.2 below. No further 

details are provided of the ERF landholder survey because of the low valid response rate and resulting 

concerns about the representativeness of the results.  

 

5.1 Carbon service industry survey 

5.1.1 Method  

The survey divided agriculture-related ERF projects into four categories: sequestration projects; emissions 

avoidance projects; Indigenous savanna burning projects; and non-Indigenous savanna burning projects. A 

distinction was made between Indigenous and non-Indigenous savanna burning projects because of the 

potential for differences in the motivations for, and barriers to, Indigenous and non-Indigenous landholders 

undertaking carbon offset projects. The distinction was confined to savanna burning projects because of the 

relative high proportion of Indigenous land that is eligible under the savanna burning methods and the 

relatively high rate of Indigenous participation in savanna burning projects. In relation to each of these four 

project categories, respondents were asked three questions concerning landholders’ motivations for 

undertaking projects and the barriers to increased farmer participation. 

The first question asked respondents to rate on a five-point scale (1=not important to 5=very important, 

with the option of ‘not sure’) how important five specified factors were in motivating farmers to undertake 

the specified project type: maximising financial returns; diversifying sources of farm income; 

environmental sustainability; lifestyle; and succession planning. The second question asked respondents to 

rate on the same five-point scale the extent to which the 17 specified factors in Table 17 undermined the 

capacity or desire of farmers to undertake the projects. Respondents were also given the option of 

providing details of other relevant factors and rating their importance. The 17 specified factors were 

compiled from a review of the academic and grey literatures on the barriers to carbon projects and the 

issues that increase transaction costs in carbon offset schemes. The third question was open-ended and 

asked respondents to provide any other relevant comments about issues that obstruct farmer uptake of 

relevant methods or activities.  

Respondents were only invited to respond to the questions concerning each project type if they indicated 

they had experience in developing the relevant project type with farmers. Respondents were asked a 

maximum of 16 questions, depending on the breadth of their experience in developing projects with 

farmers. 
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Table 17 Specified factors that potentially undermine the capacity or desire of farmers to undertake offset 

projects 

No. Barrier Abbreviation 

1 Low carbon prices Low C prices 

2 Uncertainty about future carbon prices Future C price uncertainty 

3 Lack of awareness of ways to reduce emissions 

Lack of awareness of ways to 

reduce emissions 

4 Lack of awareness of carbon market opportunities 

Lack of awareness of C market 

opportunities 

5 

Lack of trust in parties offering information on carbon market 

opportunities 

Lack of trust in parties offering 

information  

6 

Absence of methods and other rules that render projects 

ineligible Scope of methods  

7 Requirement to maintain carbon stocks for 25-100 years Permanence requirements 

8 Offset methods providing conservative abatement estimates Conservative methods 

9 

Difficulties in getting required third party consents (e.g. from 

banks) Third party consents  

10 Risk of changes in the rules governing participation and crediting Risk of rule changes  

11 

Costs/uncertainty associated with getting other required 

government approvals (e.g. fire approvals) 

Need for other government 

approvals 

12 Costs associated with evaluating and designing projects Project design costs  

13 Upfront capital costs Upfront capital costs 

14 Ongoing reporting and monitoring costs Reporting and monitoring costs 

15 

Costs associated with selling and transferring carbon credits (e.g. 

contracting and brokerage) C credit marketing costs  

16 Difficulties in obtaining finance Difficulties in obtaining finance 

17 Conflicts with personal, family or community values Conflicts with values 

 

 

The survey was sent to the 14 main carbon service companies involved in the ERF, representing the 

majority of Australia’s carbon service industry. The companies were asked if two or more employees could 

complete the survey. The survey ran over the period 25 October 2018 to 21 December 2018. There were 33 

respondents. Four of the 33 indicated they had no experience in developing offset projects with farmers, 

meaning they were excluded from answering the substantive questions. Of the remaining 29, all indicated 

they had experience in developing sequestration projects with farmers, 10 indicated they had experience in 

developing emissions avoidance projects with farmers, five indicated they had experience in developing 

savannah burning projects with Indigenous landholders and four indicated they had experience in 

developing savannah burning projects with non-Indigenous landholders.  
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5.1.2 Survey results    

Sequestration projects 

According to carbon service providers, the two most important factors that motivate farmers to undertake 

sequestration projects are the desire to maximise financial returns and diversify sources of farm income. 

The weighted average rating given to these two factors by the 29 respondents was 4.7 and 4.4 respectively 

(Figure 3). The other three factors were seen as being of less importance, with succession planning 

(average=3.5) viewed as the most important of the three.  

 

Figure 3 How important have the following factors been in motivating farmers to undertake sequestration projects? Weighted 

average response (n=29) 

Carbon service providers believe there are multiple factors that undermine the capacity or desire of farmers 

to undertake sequestration projects, the most important of which are low carbon prices and the risk of rule 

changes affecting participation and crediting (weighted average ratings of 4.3 and 4.1 respectively)(Figure 

4). However, the responses indicate that a further six factors are also seen as highly material: uncertainty 

about future carbon prices; difficulties in getting third party consents; permanence requirements; lack of 

awareness amongst farmers of carbon market opportunities; the scope of methods; and a lack of trust on 

behalf of farmers in parties offering carbon market information. All six had weighted average ratings of 

between 3.8 and 4.0.

 

Figure 4 To what extent have the following factors undermined the capacity or desire of farmers to undertake sequestration 

projects? Weighted average response (n = 28) 
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Agriculture emissions avoidance projects 

The responses received in relation to emissions avoidance projects were similar to those concerning 

sequestration projects in that, in the eyes of carbon service providers, the most important factors that 

motivate farmers to undertake emissions avoidance projects are the twin desires to maximise financial 

returns and diversify income sources (Figure 5). Again, environmental sustainability, lifestyle and 

succession factors were seen to be of less importance, with weighted average ratings of 2.9, 2.6 and 2.7 

respectively. Notably, the responses indicated that succession planning was seen as being of markedly less 

importance in emissions avoidance compared to sequestration projects. The average weighting given to 

succession planning in relation to emission avoidance projects was 2.7, compared to 3.5 for sequestration 

projects. This result is most likely attributable to the permanence obligations associated with sequestration 

projects, which mean there is a reasonable to high likelihood successors in title will be bound by the 

liabilities that stem from the projects. This is not the case with emissions avoidance projects. They have 

minimum seven year crediting periods (compared to 25 years) can be terminated at any time without 

penalty.  

 

Figure 5 How important have the following factors been in motivating farmers to undertake emissions avoidance projects? 

Weighted average response (n = 10) 

 

Similar to the case with sequestration projects, the most notable result from the question concerning the 

factors that undermine the capacity or desire of farmers to undertake emissions avoidance projects was the 

identification of multiple factors that act as barriers. Eight factors were given weighted average ratings in 

excess of 3.5 (Figure 6). However, the nature of the most important barriers was different to those 

suggested in relation to sequestration projects. The most important of the identified barriers was the scope 

of methods, with a weighted average rating of 4.6. With sequestration projects, scope of methods was 

ranked as the seventh most important barrier, with a weighted average rating of 3.9. The risk of rule 

changes, difficulties in getting third party consents and low carbon prices were all rated highly, the same as 

with sequestration projects. In contrast, conservative methods were viewed as the fifth most important 

barrier to emissions avoidance projects (weighted average rating of 3.8), compared to being ranked ninth 

with sequestration projects (weighted average rating of 3.5). 
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Figure 6 To what extent have the following factors undermined the capacity or desire of farmers to undertake emissions avoidance 

projects? Weighted average response (n = 10) 

 
Indigenous savanna burning projects 

Carbon service providers believe the factors that motivate Indigenous landholders to undertake savanna 

burning projects are different to those seen in relation to other proponent and project types (Figure 7). 

Diversifying income sources was viewed as the most important factor, with a weighted average rating of 

4.5; not dissimilar to other project types. However, maximise financial returns was seen as being of less 

importance relative to other project types (weighted average rating of 4.0 compared to an average of 4.3 

across the other three project types), while greater prominence was given to non-financial factors. Both 

environmental sustainability and lifestyle were given a weighted average rating of 4.2. In comparison, the 

average across the other three project types was 2.5 for environmental sustainability and 2.7 for lifestyle. 

This suggests there are notable differences in the factors that motivate Indigenous landholders to undertake 

savanna burning projects, which are possibly attributable to culture. Having said this, with only five 

respondents, further research is warranted to confirm the nature and existence of these differences.

 

Figure 7 How important have the following factors been in motivating Indigenous landholders to undertake savanna burning 

projects? Weighted average response (n = 5) 
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Similar to the other project types, carbon service providers believe there are multiple factors that 

undermine the capacity or desire of Indigenous landholders to undertake savanna burning projects (Figure 

8). However, the nature of the barriers was different to those identified in relation to other project types. 

The most notable difference was the prominence given to lack of trust in parties offering information and 

project design costs, and the lower rating given to the difficulties associated with obtaining third party 

consents. For lack of trust, the weighted average rating given in relation to Indigenous landholders for 

savanna burning projects was 4.6, compared to the average across the other project types of 3.4. In relation 

to project design costs, the respective weighted averages were 3.8 for Indigenous landholders for savanna 

burning projects compared to 2.8 across the other project types. Given the low response rate (n=5), further 

research is warranted to evaluate the robustness of these results.  

 

Figure 8 To what extent have the following factors undermined the capacity or desire of Indigenous landholders to undertake 

savanna burning projects? Weighted average response (n = 5) 

 

Non-Indigenous savanna burning projects 

The responses received from carbon service providers on the factors that motivate non-Indigenous 

landholders to undertake savanna burning projects were similar to those received in relation to emissions 

avoidance projects (Figure 9). The financial factors were rated as the most important, with maximising 

financial returns and diversifying income sources given weighted average ratings of 5.0 and 4.0 

respectively. Non-financial factors were seen as considerably less important, with weighted average ratings 

of 1.5, 2.3 and 3.0 for environmental sustainability, lifestyle and succession planning respectively. These 

ratings were below the equivalent responses given by service providers in relation to other project types, 

including Indigenous savanna burning projects, suggesting the motivations for non-Indigenous landholders 

involving themselves in savanna burning projects may be different to those experienced in relation to other 

project types. However, with only four respondents to this question, further research is warranted to 

evaluate whether these results are representative. 
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Figure 9 How important have the following factors been in motivating non-Indigenous landholders to undertake savanna burning 

projects? Weighted average response (n = 4) 

Respondent carbon service providers gave 10 potential barriers a weighted average rating of equal to or 

greater than three, again suggesting the existence of a collection of factors that obstruct project uptake 

(Figure 10). As with sequestration projects, third party consents, permanence requirements, risk of rule 

changes and conservative methods were all assigned weighted average ratings above 3.5. Notably however, 

low carbon prices were viewed as being considerably less important than with sequestration projects 

(ratings of 3.5 vs 4.3). From a policy perspective, possibly the most significant differences in the results 

concern the responses received in relation to Indigenous and non-Indigenous proponents of savanna 

burning projects. Project design costs and reporting and monitoring costs were seen as important barriers 

for Indigenous landholders undertaking savanna burning projects, with weighted average ratings of 3.8 and 

3.5 respectively. In contrast, carbon service providers thought they were considerably less important to 

non-Indigenous landholders undertaking the same types of projects, assigning them weighted average 

ratings of 2.8 and 2.5 respectively. Beyond these two factors, there were several other notable differences. 

For example, lack of trust in the parties providing information was rated as the most significant barrier for 

Indigenous landholders, with a weighted average rating of 4.6. For non-Indigenous landholders, carbon 

service providers assigned it a weighted average rating of 2.8. Similarly, service providers viewed a lack of 

awareness of market opportunities as an important issue for Indigenous landholders, with a weighted 

average rating of 3.8. In comparison, the rating assigned for non-Indigenous landholders was 3.0. These 

differences may be due to the small response rate in relation to savanna projects but they warrant further 

investigation.

Figure 10 To what extent have the following factors undermined the capacity or desire of non-Indigenous landholders to undertake 

savanna burning projects? Weighted average response (n = 4) 
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5.2 Pig industry survey 

5.2.1 Method  

The pig industry survey was conducted in collaboration with Australian Pork Ltd and distributed through 

its annual industry survey. The industry survey is distributed across the Australian pig industry, to both 

members and non-members of Australian Pork Ltd, and asks pig farmers a range of demographic and 

production-related questions concerning their farm operations. To accommodate the needs of this research, 

five carbon market questions were included in the survey.  

The first question asked respondents to rate on a five-point scale (1=not important to 5=very important, 

with the option of ‘not sure’) how important five specified factors were in making management and 

investment decisions concerning their farms: maximising financial returns; diversifying sources of farm 

income; environmental sustainability; lifestyle; and succession planning.  

The second question asked respondents whether they were ‘aware of the opportunities that exist for 

farmers to earn and sell carbon credits for changing their land use and management practices (what is 

sometimes called 'carbon farming')’.  

The third question asked respondents whether they were currently involved in carbon farming project or 

had been in the past. If they indicated they had, they were asked the fourth question, which was to rate how 

important seven factors were in the decision to undertake the project: financial returns, opportunity to 

diversifying income sources; alignment of the project with other farm business activities; potential to 

improve on-farm environmental outcomes (e.g. odour, water pollution); opportunity to help address 

climate change; lifestyle factors; and succession planning.  

The fifth question asked respondents to rate on a five-point scale the extent to which the 15 specified 

factors in Table 18 undermined their capacity or desire to undertake a carbon offset project. The specified 

barriers are the same as those used for the carbon service industry survey (Table 17), only they do not 

include permanence (because permanence requirements do not apply to CH4 emissions avoidance projects) 

and the scope of methods (because there are methods that cover the avoidance of emissions from the 

management of pig manure).  
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Table 18 Specified factors that potentially undermine the capacity or desire of pig farmers to undertake 

offset projects 

No. Barrier Abbreviation 

1 Low carbon prices Low C prices 

2 Uncertainty about future carbon prices Future C price uncertainty 

3 Lack of awareness of ways to reduce emissions 

Lack of awareness of ways to 

reduce emissions 

4 Lack of awareness of carbon market opportunities 

Lack of awareness of C market 

opportunities 

5 

Lack of trust in parties offering information on carbon market 

opportunities 

Lack of trust in parties offering 

information  

6 Offset methods providing conservative abatement estimates Conservative methods 

7 

Difficulties in getting required third party consents (e.g. from 

banks) Third party consents  

8 Risk of changes in the rules governing participation and crediting Risk of rule changes  

9 

Costs/uncertainty associated with getting other required 

government approvals (e.g. fire approvals) 

Need for other government 

approvals 

10 Costs associated with evaluating and designing projects Project design costs  

11 Upfront capital costs Upfront capital costs 

12 Ongoing reporting and monitoring costs Reporting and monitoring costs 

13 

Costs associated with selling and transferring carbon credits (e.g. 

contracting and brokerage) C credit marketing costs  

14 Difficulties in obtaining finance Difficulties in obtaining finance 

15 Conflicts with personal, family or community values Conflicts with values 

 

The survey ran over the period December 2018 to February 2019. There were 108 respondents to the 

carbon market component of the survey, 11 of which indicated they had undertaken carbon offset projects. 

Twenty-four (24) respondents provided information on the factors that act as barriers to participation in 

carbon markets: nine who had carbon offset projects and 15 without.  

 

5.2.2 Results  

The responses indicate that the two most important factors for pig farmers in making management and 

investment decisions are financial returns and environmental sustainability (average ratings of 4.2 and 3.8 

respectively), followed by lifestyle, income diversification and succession planning (with average ratings 

of 3.5, 3.3 and 3.0). The primacy given to maximising financial returns and environmental sustainability 

held regardless of farm size, and also in pig farms with carbon offset projects (Table 19). 
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Table 19 Importance of maximising financial returns, diversifying sources of farm income, environmental 

sustainability, lifestyle, and succession planning in pig farm decision-making (n=108) 

  Farm size (by number of sows)  

 
ALL <101  101-500  

501-

2,000  

2,001-

10,000 >10,000 

With 

projects 

Respondents (n) 108 40 30 20 11 4 11 

Max. financial 

returns 4.2 4.0 4.3 4.5 4.6 4.3 4.4 

Diversifying income 3.3 3.4 3.5 3.1 2.6 2.0 2.7 

Enviro. 

sustainability 3.8 3.6 4.0 4.0 3.6 4.0 3.6 

Lifestyle 3.5 3.7 3.6 3.4 3.1 2.0 2.8 

Succession planning 3.0 2.8 2.9 3.5 3.3 2.5 3.2 

 

One of the most notable patterns across the sector was the fact that larger pig farms (>2000 sows) 

seemingly placed greater weight on maximising financial returns than medium and small pig farms relative 

to other factors, particularly income diversification and lifestyle factors. This is illustrated in Figure 11, 

which shows the difference in average ratings between maximising financial returns relative income 

diversification and lifestyle factors by farm size. A similar pattern was found in relation to environmental 

sustainability (Figure 12). Generally, the larger the farm, the greater the difference between the average 

ratings assigned to environmental sustainability relative to income diversification and lifestyle factors.  

 

 

Figure 11 Difference between average ratings, financial returns vs income diversification and lifestyle factors, by farm size 
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Figure 12 Difference between average ratings, environmental sustainability vs income diversification and lifestyle factors, by 

farm size  

Table 20 provides the summary results in relation to the level of awareness of carbon market opportunities. 

Seemingly, there is a low level of carbon market awareness in the sector, particularly amongst small to 

medium-sized farms. There was 100% awareness amongst the largest farms (>10,000 sows). However, 

awareness levels tailed off as farm sized declined, with the lowest levels found amongst farmers with fewer 

than 501 sows. Even in medium sized farms, with between 510-2000 sows, 30% of respondents indicated 

they either did not know or were unsure of whether they were aware of the opportunities for farmers to 

earn and sell carbon credits by changing their land use and management practices.   

Table 20 Are you aware of the opportunities for farmers to earn and sell carbon credits for changing their 

land use and management practices (what is sometimes called 'carbon farming') (n=107)? 

  Farm size (by number of sows) 

 
All <101 101-500 501-2000 2001-10000 >10000 

Yes 42% 26% 23% 70% 82% 100% 

No  33% 40% 50% 15% 0% 0% 

Unsure 25% 33% 27% 15% 18% 0% 

 

Interestingly, despite the patterns in awareness, the reported uptake of carbon offset projects was 

reasonably evenly spread across the sector (Table 21). There were six reported projects amongst small to 

medium sized farms (<2001 sows), and five amongst the larger (>2000 sows) farms. Two of these projects 

were vegetation projects, with the remainder being emissions avoidance projects.  

Table 21 Are you currently undertaking a carbon farming project or have you undertaken a carbon farming 

project in the past? (n=107) 

  Farm size (by number of sows) 

 
All <101 101-500 501-2000 2001-10000 >10000 

Yes 11 2 1 3 3 2 

No or unsure 96 40 29 17 8 2 

Total  107 42 30 20 11 4 

% Yes 10% 5% 3% 15% 27% 50% 
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When proponents of carbon offset projects were asked to rate how important the seven identified factors 

were in the decision to undertake the project, primacy was given to financial returns and improving on-

farm environmental outcomes, with average ratings of 4.3 and 4.0 respectively (Figure 13). The responses 

given in relation to this question align well with those provided in relation to question one, concerning the 

factors that influence investment and operational decision-making. The emphasis on on-farm 

environmental outcomes is of particular note as it suggests there are material complementary 

environmental benefits associated with carbon offset projects that are valued by farmers. 

Figure 13 How important were the following factors in your decision to undertake the project? Weighted average response (n = 10) 

The results of the carbon service industry survey suggest there are a collection of demand- and supply-side 

factors that act as barriers to farmer participation in farm markets, ranging from low prices and price 

uncertainty through to project costs and uncertainty surrounding scheme rules. A similar pattern was 

evident in the results to the pig industry survey (Figure 14). Seven factors were given average ratings of 

between 3.0 and 3.4: upfront capital costs, project design costs, lack of awareness of carbon market 

opportunities, a lack of trust in information providers, the risk of rule changes governing eligibility and 

crediting, the cost and difficulty of getting required government approvals, and reporting and monitoring 

costs. The prominence given to upfront capital costs and project design costs contrasts with the results of 

the carbon service industry survey, and possibly reflects the specific factors that shape manure 

management projects in piggeries (i.e. they are capital intensive and require careful design to fit with 

existing farm infrastructure and business structures). The same can be said of the weight given to the 

barriers posed by other government approvals; manure management projects are one of a relatively small 

number of agriculture-related carbon offset projects that are likely to be subject to material planning and 

environmental approval requirements. The emphasis on awareness and trust in information providers is 

possibly explained by the low level of carbon market awareness in the pig industry.  
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Figure 14 To what extent did the following factors undermine your capacity or desire to undertake the carbon offset project? All 

responses, weighted average response (n = 24) 

The results of the barrier questions differed appreciably when broken down by whether respondents 

reported having a carbon offset project, either currently or in the past. For those with projects, the biggest 

barriers were reporting and monitoring costs and the risk of rule changes affecting eligibility and crediting 

(both with average ratings of 3.5), followed by upfront capital costs and government approval requirements 

(Figure 15). In contrast, for those without projects, the highest rated factors were lack of awareness and 

lack of trust in information providers, followed by project design and upfront capital costs Figure 16).  

A further differentiator between those with and without carbon offset projects was the weight attributed to 

price factors. Those with projects rated uncertainty about future carbon prices and low carbon prices as the 

sixth and seventh most significant barriers behind project design costs, with average ratings of 3.0 and 2.9 

respectively. Those without projects viewed price factors as less important, rating them the 10th and 11th 

most significant barriers (average ratings of 2.8 and 2.7). Understandably, once farmers have projects, they 

care more about prices. 

Figure 15 To what extent did the following factors undermine your capacity or desire to undertake the carbon offset project? 

Respondents with carbon offset projects, weighted average response (n = 9) 
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Figure 16 To what extent did the following factors undermine your capacity or desire to undertake the carbon offset project? 

Respondents without carbon offset projects, weighted average response (n = 9) 

 

5.3 Nature of the barriers to farmer participation 

The barriers to farmer participation in carbon markets can be conceptualised as falling into two broad 

categories: demand- and supply-side factors. The results of the carbon service provider and pig industry 

surveys, and our reviews of the existing academic and grey literatures on carbon offsets, suggest there are 

three main demand-side and seven main supply-side factors that materially affect farmer uptake of offset 

projects. The demand-side factors are low carbon prices, uncertain sources of demand and price 

uncertainty. The supply-side factors are: absence of cost-effective abatement technologies; institutional 

barriers; supply-side policy uncertainty; transaction costs; financing barriers; lack of information and 

awareness of carbon market opportunities amongst farmers; and personal, social and cultural barriers. The 

following sub-sections discuss these barriers in the context of the carbon service provider and pig industry 

surveys.  

 

5.3.1 Demand-side factors 

Low carbon prices  

The available research suggests there is considerable scope for reducing agriculture-related emissions at 

low to moderate cost (Cole et al., 1997; Henderson et al., 2017; Herrero et al., 2016; The Treasury and 

DIICCSRTE, 2013). While these opportunities exist, the willingness of agricultural producers to take them 

up depends, at least partly, on the associated financial returns. This is reflected in the results of the surveys, 

with respondents indicating farmers place a significant emphasis on financial returns when making 

management and investment decisions. Where the financial incentive for producers is provided through 

carbon offset markets, the magnitude of the incentive is dependent on carbon credit prices. 

From 1 July 2012 until 30 June 2014, project proponents under the ERF were able to sell ACCUs to liable 

entities under the carbon pricing mechanism. During this phase of the carbon pricing mechanism, entities 

with liabilities under the scheme could either purchase and relinquish government issued carbon units at a 
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fixed price or purchase and relinquish eligible ACCUs from private providers (Guglyuvatyy and Stoianoff, 

2016). In 2012-13, the fixed price for carbon units was $23 per carbon unit (Guglyuvatyy and Stoianoff, 

2016). For 2013-14, it was $24.15. The fixed price of carbon units largely set the price of ACCUs. Project 

proponents and carbon service providers sold ACCUs for prices around the fixed price.  

Since the carbon pricing mechanism was abolished, the primary source of demand for ACCUs has come 

from the ERF. Average auction prices across the eight auctions held over the period April 2015 to 

December 2018 ranged between $10.23 and $13.95 per ACCU, with a weighted average of $11.96 per 

ACCU (Figure 17). Although the average price has been reasonably stable since the ERF commenced, the 

volume of ACCUs contracted has fallen sharply since 2016, suggesting prices have been kept stable by 

limiting demand.  

 

Figure 17 ACCU price and number of ACCUs contracted for each of the 8 ERF Auctions, April 2015 to December 2018 Source: 

Clean Energy Regulator (2018a).  

The available research suggests carbon prices above ~$30-40 tCO2-e, and as high as $175 tCO2-e, are 

required to prompt significant changes in agricultural practices and land use to reduce emissions and 

increase removals (Whittle et al., 2013). With ACCU prices hovering around $10-$14, many agriculture-

related offset projects will not be financially viable. This is reflected in the profile of agricultural projects 

that have been initiated under the ERF. 

Although agriculture has accounted for more than 70% of projects, most of these have involved the 

regeneration of native forests, or avoidance of clearing of native forests, in semi-arid regions in 

Queensland and New South Wales (Clean Energy Regulator, 2018a). As shown in Table 9, 488 of the 773 

validly registered projects as at February 2019 were vegetation-related projects on agricultural land. Of 

these, the vast majority involve the regeneration of native forest on grazing lands in semi-arid regions in 

Queensland, New South Wales, Western Australia and South Australia. The primary reason for the 

popularity of these project types is they are financially viable at relatively low carbon prices. The costs 

associated with the projects primarily consist of the forgone profits associated with the loss of grazing land 

to forest, or reduced suitability of areas for grazing. Given the low productivity of the land in these regions, 
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these foregone profits are typically low (Marinoni et al., 2012). Most other types of agricultural offsets 

involve higher costs, making them less attractive at current ACCU prices (Energetics, 2016).  

The impact of low carbon prices on the viability of other agriculture-related offsets is evidenced in the lack 

of uptake of non-vegetation-related methods. As of December 2018, there were four agricultural methods 

with no uptake: Reduction of Greenhouse Gas Emissions in Milking Cows through Feeding Dietary 

Additives; Estimating Sequestration of Carbon in Soil Using Default Values; Reducing greenhouse gas 

emissions in beef cattle through feeding nitrate containing supplements; and Reducing Greenhouse Gas 

Emissions from Fertiliser in Irrigated Cotton (Clean Energy Regulator, 2019). There were a further three 

with five or fewer registered projects: Beef Cattle Herd Management; Destruction of Methane Generated 

from Dairy Manure in Covered Anaerobic Ponds; and Destruction of Methane from Piggeries Using 

Engineered Biodigesters. While there are likely to be other influences, low to negative returns at low 

carbon prices is likely to have been a major contributory factor to the lack of uptake of these methods.  

Government purchasing through the ERF is not the only source of demand for carbon offsets in Australia. 

Proponents of offsets can also sell ACCUs to entities with liabilities under the ERF Safeguard Mechanism. 

ACCUs and other types of carbon credits can also be sold to third parties in the voluntary market.  

To date, demand for ACCUs from entities with liabilities under the ERF Safeguard Mechanism has been 

limited. As noted in section 4.1.3, in the 2016-17 reporting period, there were 154 businesses with 

liabilities under the scheme, 16 of which had exceedances that were met using ACCUs (Clean Energy 

Regulator, 2018b). Almost 450,000 ACCUs were surrendered to meet these liabilities, of which 380,000 

were purchased from offset providers (Clean Energy Regulator, 2018b). In the same year, 12.8 million 

ACCUs were issued, meaning the Safeguard market accounted for 3% of ACCU supply in 2016-17(Clean 

Energy Regulator, 2019). Over coming years, particularly post-2020, there is the prospect that the 

Safeguard Mechanism will become the largest, or one of the largest, sources of demand for ACCUs from 

offset projects. This should put upward pressure on ACCU prices, thereby improving the financial viability 

of prospective projects and increasing the returns from existing projects. However, as things currently 

stand, the surge in demand and associated increases in prices are prospective.  

In theory, the voluntary market provides a possible remedy for the low ACCU prices available through the 

ERF. However, the voluntary market in Australia is small, meaning it is of marginal relevance to most 

market participants. As of December 2018, less than 2% of ACCUs issued were used for voluntary or state 

government markets (Clean Energy Regulator, 2018c). There are some exceptions, where offset providers 

have been able to attract consistent demand and reasonable prices for their offsets through the voluntary 

market. However, these cases are more the exception than the rule. Most offset providers in Australia are 

reliant on government purchasing under the ERF and look to the ERF, including the Safeguard 

Mechanism, and potential replacement and complementary government policies, as the major sources of 

ongoing demand (Clean Energy Regulator, 2018c). Until prices available through ERF or another 

government policy mechanism increase significantly, the uptake of agriculture-related offset projects is 

likely to be relatively subdued. 

Uncertain sources of demand 

As the above discussion suggests, there have been significant shifts in the major sources of demand for 

carbon offsets in Australia over the past 10-15 years (Guglyuvatyy and Stoianoff, 2016). Throughout the 

2000s, the only compliance markets were under the New South Wales Greenhouse Gas Reduction Scheme 

and its counterpart in the Australian Capital Territory, the Greenhouse Gas Abatement Scheme. The 

Greenhouse Gas Reduction Scheme was world’s first mandatory emissions trading scheme (Guglyuvatyy 

and Stoianoff, 2016). It operated in New South Wales from January 2003 until June 2012, and in the 
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Australian Capital Territory from 1 January 2005 until June 2012. Under the scheme, landholders could 

earn offset certificates for reforestation and afforestation projects. The scheme was closed to avoid 

duplicating the Australian Government’s carbon pricing scheme, which commenced on 1 July 2012. 

Due to the limited scope for agricultural offsets under the Greenhouse Gas Reduction Scheme, a significant 

proportion of domestic agriculture-related offset activity was orientated towards the voluntary market 

under the National Carbon Offset Standard, VCS and other similar schemes. However, the market was thin 

and the prices low, which limited supply.  

From July 2012 until July 2014, the CFI and carbon pricing scheme provided significant impetus for the 

development of offsets from the agriculture and waste sectors. The CFI provided a robust legislated offset 

certification scheme and the carbon pricing scheme provided a deep compliance market. Notwithstanding 

this, it became apparent in the led up to the 2013 election that the carbon pricing scheme was likely to be 

repealed. The Coalition placed its opposition to carbon pricing at the centre of its election campaign and, 

after it was elected, it was inevitable that the scheme would be wound up.  

The repeal of the carbon pricing scheme took away the main source of demand for ACCUs and replaced it 

with the ERF’s Purchasing and Safeguard mechanisms. While seemingly highly disruptive for market 

participants, the shift to the ERF’s government purchasing model brought positives, the most notable of 

which was the security associated with government contracts. The Australian Government has been able to 

offer forward contracts to offset providers with lengths of up to seven years for emissions avoidance 

projects (other than savanna emissions avoidance projects) and 10 years for projects with crediting periods 

in excess of 10 years, which provide a set price for the ACCUs delivered under the contract. The increased 

certainty associated with these contracts has been a critical factor in facilitating the ongoing supply of new 

offset projects, despite relatively low prices.  

As discussed above, in the short to medium-term, the most likely sources of demand for agriculture-related 

offsets is the ERF Purchasing and Safeguard Mechanism. Around mid-2018, it appeared the National 

Energy Guarantee could provide an additional source of demand, as the Guarantee was intended to impose 

emissions obligations on electricity retailers that could be partially met through the use of ACCUs. 

However, the emission component of the National Energy Guarantee was abandoned by the Australian 

Government in August 2018, although the federal opposition remains committed to the Guarantee. 

A future Australian Government could introduce a new policy that provides demand for agriculture-related 

offsets. There is also the potential for state and territory governments to acquire ACCUs and other offsets 

for their own purposes. For example, the Queensland Government is in the process of establishing a $500 

million Land Restoration Fund that would acquire ACCUs from projects in the state that provide carbon 

and other prescribed co-benefits (Queensland Government, 2018). The fund aims to support the growth of 

the carbon farming sector in Queensland and help the state meets its long-term emission reduction targets. 

Five other states and territories also have long-term emission reduction targets and there is the prospect 

they will establish similar schemes to reduce net emissions and promote offsets from their agricultural 

sectors. 

While there are existing markets and the prospects of new markets in the future, the policy-induced 

changes in demand have acted as a barrier to farmer participation in carbon markets. The changes have 

contributed to price uncertainty, which is discussed further below. However, the adverse impacts of the 

uncertainty in the sources of demand are not limited to their impacts on the ability of producers to forecast 

prices. Price volatility and uncertainty is a feature of most agricultural commodity markets. What has set 

carbon markets apart is the extent to which both the quantum and physical sources of demand have been 

subject to uncertainty. This stems from the fact that the major carbon markets are dependent on 
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government policy settings in a field where there is a high degree of contestation about the relevant policy 

objectives and means of achieving them. Until the contestation is resolved, agricultural producers 

contemplating the initiation of carbon offset projects will face the prospect of unforeseen changes in policy 

settings that fundamentally change the sources and quantum of demand. This obstructs business planning, 

undermines the ability of offset providers to raise capital, and prevents the development of long-term 

customer relations.   

One notable aspect of the uncertainty in the sources of demand relates to the ability of offset proponents 

and others to export ACCUs to foreign purchasers. While the carbon pricing mechanism was in operation, 

‘Kyoto’ ACCUs were able to be exported. Kyoto ACCUs were ACCUs that were from sectors that were 

covered by Australia’s obligations under the Kyoto Protocol. To affect a foreign transfer, the owner could 

exchange the ACCUs for Kyoto units—carbon units created under the Kyoto Protocol, being Assigned 

Amount Units (AAUs), Emission Reduction Units (ERUs) or Removal Units (RMUs)—and then sell the 

Kyoto Units to foreign buyers.31 When the CFI Act was amended in 2014, this was changed. Section 93 of 

the Carbon Credits (Carbon Farming Initiative) Rule 2015 now explicitly prohibits the transfer of ACCUs 

from a domestic registry account to a foreign account, thereby preventing the export of ACCUs. The only 

way ACCUs can now be ‘purchased’ by foreign buyers is for the vender to voluntarily relinquish the same 

number of ACCUs acquired by the purchaser; the units themselves cannot be transfer to a foreign account. 

This ban on foreign transfers prevents offset providers from developing foreign markets for ACCUs. This 

may change in the future but it is another source of demand-side uncertainty.  

Price uncertainty  

The results of both the carbon service industry and pig industry surveys suggest price uncertainty is a 

material barrier to the uptake of carbon offset projects in the agricultural sector. Aggregators consistently 

ranked price uncertainty amongst the top six barriers to uptake, other than in relation to non-Indigenous 

savannah burning projects. Similarly, in the pig industry survey, farmers with offset projects also ranked 

price uncertainty as the sixth most important barrier.  

As discussed, agricultural producers are accustomed to price volatility in commodity markets. The price of 

agricultural commodities fluctuates considerably, a fact illustrated in Figure 18, which shows the ABARES 

indices of prices received for beef, lamb, wheat and milk over the period 2004-2017. In addition to price 

variability, farmers have to deal with climate-induced fluctuations in production. The impacts of drought 

are particularly acute on crop production due to the limited options for mitigating the impacts of low 

rainfall. This is illustrated in Figure 19, which shows the strong correlation between rainfall and wheat 

production, a pattern that holds for all grain production. 

Farmers use a range of measures to manage price and production risks (Ada et al., 2006; Kang and 

Mahajan, 2006; Williams, 2009). At the farm level, producers can diversify production to spread risks and 

use on-farm storage to provide flexibility in the timing of sales. In addition to these farm level strategies, 

there are a number of different types of contractual and financial instruments that can be used to manage 

price and production risks. These include over-the-counter instruments like pooling contracts, forward 

contracts and swaps, and standardised instruments like futures and options that are traded on commodity 

exchanges. Yield insurance is also occasionally used, though mostly to address production rather than price 

risks. Governments also play a central role in helping farmers manage production and price risks. 

Historically, the preferred way of providing this government support was often through marketing boards, 

like the now privatised Australian Wheat Board. In more recent times, government support has tended to 

                                                      

31CFI Act, ss 154, 157. See also Australian National Registry of Emissions Units Act 2011 (Cth), ss 38, 41.  
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be provided in less interventionist ways, including through the provision of information and forecasts on 

current and likely future market conditions, and the operation of programs like the farm management 

deposit scheme, which provides incentives to encourage farmers to take steps to smooth their income over 

time. 

 

Figure 18 Indices of prices received for beef wheat, milk and lamb, 2004-2017. Fisher’s ideal index with a reference year of 1997–

98 = 100.   

Source: Australian Bureau of Agricultural and Resource Economics and Sciences (2018). 

 

 

Figure 19  Australian wheat production vs average rainfall in Australian crop districts, 1961-2015.  

Source: Australian Bureau of Agricultural and Resource Economics and Sciences (2018); Bureau of Meteorology (2018). 

The high dependency of carbon markets on government policy settings makes the management of price 

uncertainty more complex than it is in other agricultural commodity markets. Carbon market conditions are 

subject to policy shocks that cannot be accurately forecast. The susceptibility of carbon markets to policy 

shocks undermines the willingness of the financial sector and others to offer products to manage risks, and 

the ability of carbon offset providers to access the same products. As a consequence, offset providers are 

generally left with few options with which to manage price risks, other than by diversifying production and 
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thereby minimising exposures to carbon price fluctuations. A further complication associated with the 

vulnerability of carbon prices to policy shifts is that it undermines the capacity of offset providers to access 

capital to support projects. 

The susceptibility of carbon offset markets to policy-induced shocks is not merely a theoretical risk. 

Carbon markets and related environmental markets both in Australia and abroad have experienced 

significant policy-induced price volatility. In Australia, the transition from the carbon pricing mechanism 

to the ERF saw ACCU prices fall by more than 50%. The European Union Emissions Trading Scheme has 

experienced two significant price declines since its introduction in 2005: during the first trading period, 

between 2005 and 2007, when the carbon price fell from over EUR20 per tCO2-e to near zero; and between 

2008 and 2013, when the carbon price fell from nearly EUR30 per tCO2-e to below EUR5 per tCO2-e 

(European Environment Agency, 2015; Marcu et al., 2018). These price falls were attributable to a 

combination of policy and economic factors, particularly the over-allocation of allowances that led to the 

accumulation of more than two billion surplus allowances and credits by 2013 (European Environment 

Agency, 2015). While steps have been taken to address these issues, the experience with the EU ETS 

demonstrates how policy changes can materially affect carbon markets.  

The susceptibility of carbon markets to these types of policy-induced shocks deters participation in carbon 

offset schemes. The ERF’s purchasing mechanism was designed with this in mind. It shields participants 

from price uncertainty by providing Commonwealth-backed forward contracts for the supply of ACCUs. 

As discussed, the ERF contracts are awarded for terms of up to seven years for ‘standard’ emissions 

avoidance projects and 10 years for sequestration projects and emissions avoidance projects with crediting 

periods in excess of 10 years. These forward contracts provide a guaranteed price for the delivery of 

ACCUs at specified delivery dates over the contract term, thereby eliminating price uncertainty for projects 

to the extent their ACCUs are contracted.  

Although the ERF purchasing mechanism offers a way of removing price uncertainty, its capacity to do so 

is limited by two main factors: the ability of providers to win contracts for their ACCUs; and the amount of 

government funding invested in the program. Contracts are awarded through a competitive reverse auction 

process, which has resulted in many projects not winning contracts or only having a proportion of their 

ACCUs under contract. This means a significant proportion of the supply from existing projects is exposed 

to price uncertainty and policy-induced price shocks. Further, the willingness of the Australian 

Government to maintain funding for the ERF has been questioned. If the ERF purchasing mechanism is 

shut down due to a lack of government funding, offset providers will be exposed to increased price 

uncertainty until the domestic compliance market matures. 

 

5.3.2 Supply-side factors 

Absence of cost-effective abatement technologies 

As discussed, there are four activities that are responsible for most agricultural-related emissions: livestock 

management; vegetation management; land-use change and land-use management practices that affect soil 

carbon; and the application of synthetic fertilisers and soil additives. There are a number of known ways of 

reducing emissions from these sources and enhancing carbon storage in agricultural lands. For example, 

enteric fermentation emissions associated with livestock production can be reduced through improved 

animal management and breeding, improving feed quality, the feeding of supplements like condensed 

tannins, and the provision of vaccinations, or introduction of competitive or predatory microbes, to reduce 

CH4 production in the rumen (Beukes et al., 2010; Buddle et al., 2011; Eckard et al., 2010; Smith, 2008). 
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Manure CH4 emissions from livestock can be reduced through capture and combustion, compositing, and 

the use of short treatment effluent ponds (Clemens et al., 2006). Vegetation and soil-related CO2 emissions 

can be reduced, and carbon storage enhanced, by encouraging revegetation and the retention of existing 

vegetation, and the uptake of cropland and grazing land management practices that build soil carbon levels 

and can increase productivity (Guo and Gifford, 2002; Lal, 2004; Mendham et al., 2003; Paustian et al., 

2000; Polglase et al., 2013; Post et al., 2004; Smith, 2008). Soil-related N2O and CO2 emissions can be 

mitigated by encouraging more efficient use of nitrogen fertilisers and lime, improving irrigation practices 

and soil drainage, and by planting crops that inhibit nitrification (de Klein and Eckard, 2008; Eckard et al., 

2010).  

While there are known abatement technologies for agricultural-related emissions, outside of vegetation and 

soil management, there are a limited number of cost-effective options. Most of the available technologies 

are relatively costly to deploy or are in their relative infancy and require additional investment in research, 

development and demonstration (RD&D) to facilitate their commercial adoption.   

Part of the reason for the relative absence of cost-effective abatement options is a lack of investment in 

mitigation-related RD&D for agriculture. Public and private RD&D investment in greenhouse gas 

abatement technologies has been concentrated on the energy sector (supply and demand side). Historically, 

investment in agriculture-related abatement has generally been viewed as a second or third order priority. 

In Australia, there have been a number of government programs designed to promote RD&D in 

agriculture-related abatement technologies, the most well-known being Carbon Farming Futures program, 

which ran from 2012 until 2017 (Department of Agriculture, 2018). The program had a number of 

components, including Filling the Research Gap (that supported research into new agricultural abatement 

technologies and practices), Action on the Ground (that assisted with the testing and demonstration of 

research outcomes), and Extension and Outreach (that funded the provision of technical information and 

support to promote the uptake of abatement technologies). Although relatively short-lived, the Carbon 

Farming Futures program played an important role in promoting RD&D and extension work related to 

agricultural abatement technologies.  

Since the end of the Carbon Farming Futures program, RD&D on agriculture-related abatement 

technologies has declined significantly. Rural Development Corporations (RDCs) and the ARC continue to 

fund some relevant RD&D and extension but it is negligible, particularly relative to the magnitude of the 

task. The focus of RDC-related investments tends to be on improving the productivity of the agricultural 

industry (Productivity Commission, 2011). Given the focus of RDC-related investments on improving 

agricultural productivity, and the small size of the ARC program, further targeted government support is 

likely to be necessary to develop and commercialise cost-effective abatement technologies for the sector. 

Institutional barriers 

In the social sciences, the term ‘institutions’ is used to refer to the formal and informal rules and norms that 

structure human behaviour and social interactions (Hodgson, 2006). In the current context, carbon market 

institutions refer to the formal and informal rules and norms that govern project eligibility and crediting 

under offset certification schemes, and the marketing of offset credits in carbon markets. The establishment 

and implementation of institutions are essential for the proper functioning of carbon markets. 

Fundamentally, they ensure the environmental integrity of carbon credits, without which offset markets 

would collapse. Beyond ensuring environmental integrity, carbon market institutions manage the risk of 

negative externalities, protect the interests of third parties that hold interests in project land, and seek to 

prevent misleading and deceptive behaviour in the marketing of carbon credits.  
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While well-designed institutions are essential to the market, they can act as a barrier to participation by 

outlawing or otherwise preventing projects from being undertaken, and by unduly limiting the credits 

received by projects. The materiality of these institutional barriers can be seen in the survey results. For 

example, aggregators ranked permanence requirements as the fifth most significant barrier to the uptake of 

sequestration projects, and the second most important for non-Indigenous savanna burning projects. 

Similarly, aggregators ranked the scope of methods and conservatism of methods as the first and fifth most 

significant barriers respectively to the uptake of agriculture emissions avoidance projects. 

Under the ERF, there are six main institutional barriers to participation: additionality requirements; the 

absence of suitable methods for certain abatement technologies; the negative list; the need for eligible 

interest holder consents; the need for other government approvals to undertake projects and market credits; 

overly conservative methods; and the length of permanence periods and magnitude of permanence 

discounts.32 Each of these is discussed below. 

Additionality requirements 

While a fundamental part of all carbon offset markets, additionality requirements pose a significant barrier 

to participation. For the farm sector, two of the most significant additionality-related barriers stem from the 

requirements that abatement activities be new but not common practice. The newness requirement excludes 

progressive farmers who are already undertaking activities that reduce emissions and increase removals 

from earning carbon credits. For example, a landholder who had previously reforested an area of land 

would not be able to be credited for the associated sequestration because the relevant activity is not new. A 

pig farmer who had already installed facilities to capture and combust CH4 from an effluent pond would 

similarly be excluded. The exclusion of early movers is often seen as unfair as only those who follow are 

rewarded.    

At the opposite end of the spectrum, the requirement that methods only credit additional abatement usually 

prevents farmers from gaining credits for abatement activities that are already common practice in their 

industry or region. Green harvesting of sugarcane is an example. It is already common practice in the 

Australian cane industry, making it unlikely there could be a method for avoided burning of sugarcane 

before harvesting. The exclusion of common practice activities like green harvesting means cost-effective 

abatement opportunities are likely to be missed. Changing the behaviour of industry laggards typically 

provides a cheap form of abatement because the new practice will have been shown by others to have 

negligible or positive impacts on farm profitability (if it did, it usually would not be common practice). 

However, it is difficult to include laggards without jeopardising the environmental integrity of the scheme.  

The interaction of these two requirements—newness and not common practice—can pose a challenge for 

the farm sector because activities must be unique enough to not be common practice but be sufficiently 

practiced to provide farmers with confidence of the activity’s cost-effectiveness and impacts. Managing 

additionality is further complicated by the tendency for many farmers to only adopt new practices if they 

increase productivity or profitability from their ‘normal’ farm operations (i.e. independent of the returns 

from the carbon market) (Alcock et al., 2015; Burton et al., 2008). However, where activities 

simultaneously decrease emissions or increase removals, and increase productivity or profitability, it is 

expected that the activity is more likely to be common practice. 

                                                      

32It should be noted that sections 27(4)(g) and 27(5) of the CFI Act effectively prevent ‘old system title’ land—freehold or 

leasehold land held under the old common law deeds-based system of title—other than Crown land (land held by or of the Crown), 

from being used for sequestration projects. This provision could act as a barrier to participation for some farmers whose land is 

held under old system title. However, only a small proportion of agricultural land is neither registered nor Crown land. Further, 

there are processes in all jurisdictions for the conversion of old system title land to Torrens system title. 
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Absence of suitable methods 

Participation in carbon markets is contingent on the availability of applicable methods. In the absence of an 

applicable method, projects cannot be registered and cannot generate offset credits. As discussed, there are 

currently 37 active methods under the ERF, 21 of which relate to agriculture and land, and that cover, to 

some extent, the four activities that are responsible for most agricultural-related emissions. However, the 

coverage of these activities is incomplete. There are a number of agriculture-related abatement activities 

for which there are no ERF methods, which directly prevents farmers from participating in ERF projects. 

This is seen in the results of the carbon service industry survey, where 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. 

The absence of methods can be a product of a number of factors, including:  

 Absence of proven abatement technologies, where there is insufficient evidence of the 

effectiveness of the activity in reducing emissions or increasing sequestration. 

 Absence of cost-effective abatement technologies, where there is sufficient evidence the activity 

reduces emissions or increases sequestration but investment in a method is unjustified because the 

activity is uneconomic at current and likely future carbon prices. 

 Technical barriers to measuring emissions or removals, or estimating abatement, which make 

method development complex or costly and/or abatement estimates unreliable. 

 Absence of resources for method development. 

 Oversight or error on behalf of those responsible for method development.  

Under the CFI, there was a formal process for third parties to propose and prepare methods. The methods 

proposed by third parties were required to be assessed by the independent Domestic Offsets Integrity 

Committee. If they were endorsed by the Committee as meeting the offsets integrity standards, the 

Department33 would convert them into a statutory instrument, after which the Minister would formally 

make them under the scheme.  

When the ERF commenced in 2014, and associated changes were made to the CFI Act, the third party 

method development processes was abandoned, with all subsequent methods and method variations being 

developed by the Department. The reasons for this shift included:  

 Narrow method design – privately developed methods were often narrow in scope and designed 

around specific business models, which was a product of carbon service providers seeking to 

design methods around their areas of competitive advantage. 

 Extent of departmental resources invested to get methods up to standard – the Department found it 

had to invest considerable resources to ensure methods met the offset integrity standards and were 

capable of being implemented. 

 Diversion of scarce departmental resources to methods with relatively low potential for uptake – 

allowing private entities to develop and submit methods diminished the Department’s control over 

the allocation of its resources, which often resulted in effort being devoted to methods that were 

unlikely to attract significant market interest.  

                                                      

33The Department refers to the Department responsible for the implementation of the CFI or ERF, which changed through time 

from the Department of Climate Change, to the Department of Industry, Innovation, Climate Change, Science, Research and 

Tertiary Education, to the Department of the Environment, and currently is the Department of the Environment and Energy.  
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Ensuring the Department had control of method development was intended to ensure government resources 

were efficiently allocated to methods with the greatest prospect of uptake. It was also intended to ensure 

methods were design in manner that was accessible to all market participants rather than being designed 

around the business model of the method proponent.  

While the change in approach has brought benefits, it has not been costless. The current government-

control model limits the opportunity for private investment in method development. Third party 

involvement is now largely limited to participation in method-related technical working groups, contract 

research undertaken on behalf of the Department and the making of submissions during the consultation 

process. The reduction in opportunities for third parties has limited the pool of resources available for 

method development and potentially stifled innovation. The success of the government-control model is 

also dependent on the budgetary resources made available to the Department and its capacity to identify 

relevant market opportunities and develop suitable methods to exploit them. Information asymmetries and 

resource limitations can undermine the Department’s capacity to perform these functions.  

The negative list 

As discussed, the negative list is a list of project types contained in the CFI Regulations that are prohibited 

from being registered under the ERF.34 The excluded project types include projects involving the 

establishment of vegetation on land subject to vegetation clearing within the past 5-7 years, cessation or 

avoidance of the harvest of a plantation, establishment of a forest under a forestry managed investment 

scheme (MIS), and ‘specified tree planting projects’. Specified tree planting projects are defined for these 

purposes as projects involving the planting of trees in areas that receive more than 600 mm long-term 

average annual rainfall. Only certain types of specified tree planting projects are allowed to participate in 

the scheme. The permitted project types include permanent environmental plantings, projects that can 

demonstrate they contribute to the mitigation of dryland salinity, and projects where the proponent holds 

sufficient water access entitlements to cover the hydrological impacts of the project. 

Of the project types included on the negative list, the two that have attracted the most controversy are the 

exclusion of projects involving MIS plantations and the restrictions on specified tree planting projects in 

areas that receive more than 600 mm long-term average annual rainfall. Since 2008-09, approximately 

125,000 hectares of plantations—mostly former MIS hardwood plantations—have been converted to an 

alternative non-forest land use (cropping and grazing) (Downham and Gavran, 2018). The conversion of 

these plantations to cropping and grazing is attributable to poor conditions in wood product markets and 

poor initial site location, particularly the distance from wood processing facilities. A number of entities 

with interests in these plantations have argued they should be entitled to receive carbon credits for keeping 

the plantations in a forest land-use, either with or without periodic harvesting. The policy argument 

advanced by proponents is that, in the absence of the incentive provided by the carbon credits, the land will 

be converted to a non-forest land use, with the consequent reduction in carbon sequestration. Those 

opposed to the inclusion of these projects generally advance two arguments: that it is technically 

challenging to identify which plantations will and will not be converted to grazing and cropping land; and 

the retention of these plantations may result in negative impacts on hydrology and biodiversity that will not 

sufficiently compensated for by the associated carbon benefits. Additional research is required to determine 

the materiality of these issues and how the associated risks can be managed.  

In a similar vein, the water restrictions on reforestation projects in areas that receive more than 600 mm of 

average rainfall has been widely opposed by the forestry industry on the grounds it inhibits projects in the 

                                                      

34 CFI Regulations, reg. 3.36. 
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areas best suited to reforestation (Australian Forest Products Association, 2016). Most of the objections to 

the 600 mm limit have arisen in the context of plantation projects, where there is a desire to encourage 

developments in areas that receive more than 600 mm that are in close proximity to processing facilities. 

Encouraging plantation projects in areas that receive less than 600 mm could result in the creation of 

projects in areas ill-suited to plantations because of insufficient or unreliable rainfall, and whose distance to 

processing facilities renders them economically marginal because of haulage costs. 

Eligible interest holder consents 

Section 28A of the CFI Act essentially provides people with ‘eligible interests’ in the areas on which 

certain types of carbon offset projects are undertaken with a veto power over projects. The provision states 

that, where the Regulator is satisfied an eligible interest holder has not consented in writing to the project, 

it must include a provision in the eligible offset project declaration that the declaration is contingent on the 

proponent obtaining the relevant interest-holders’ consent before the end of the project’s first reporting 

period. If the proponent fails to obtain these consents before the end of the first reporting period, the 

Regulator cannot issue credits in relation to the project35 and it can unilaterally revoke the declaration of 

the project as an eligible offsets project.36  

The extent to which the need to obtain consents constitutes a barrier to project development depends on 

three factors: which projects are subject to the requirement; how broadly ‘eligible interests’ are defined; 

and the willingness of eligible interest holders to provide consent. In relation to the first of these, the 

requirement applies to two types of projects: sequestration projects; and ‘area-based emissions avoidance 

projects’. Sequestration projects cover all projects that sequester CO2 in biomass or soils, including those 

that avoid the release of CO2 sequestered in biomass and soils. This means it applies to reforestation and 

revegetation projects, plantation projects, avoided clearing projects, and soil carbon projects. Area-based 

emissions avoidance projects are projects that involve avoiding emissions from the burning of savannas or 

are covered by the Cotton Fertiliser method.  

‘Eligible interests’ are defined broadly for these purposes to cover a range of interests held in relation to 

Torrens system title and Crown land. For land registered under a Torrens system, including registered 

Crown land, eligible interests include any estate or interest registered in relation to the land (e.g. leases, 

easements, profits and covenants), mortgages, charges, the interests of the Crown where the land is Crown 

land (i.e. its radical title), native title (where it has been found to exist) and the interests of the government, 

or a minister or government agency, in relation to land subject to the Aboriginal Land Rights (Northern 

Territory) Act 1976 (Cth) or equivalent state and territory legislation that allows for the grant of interests 

only for the benefit of Aboriginal people or Torres Strait Islanders.37 For unregistered Crown land, the 

scope of ‘eligible interests’ is similar, only it also covers estates or interests granted by the Crown or issued 

under a law of the Commonwealth, a state or a territory (e.g. pastoral leases and licences) that are not 

registered, and unregistered estates or interests derived from estates or interests granted by the Crown or 

issued under a law of the Commonwealth, a state or a territory.  

The scope of the eligible interest requirements means they have the capacity to act as a significant barrier 

to participation if one or more of the eligible interest holders withhold consent or place time consuming 

and costly requirements on those seeking consent. The survey results suggest this has been, and remains, a 

material issue for a number of different types of projects. For example, respondents to the carbon survey 

industry survey rated difficulties in getting third party consents as the number one barrier for non-

                                                      

35 See CFI Act, s 15(2)(ea).  
36 See CFI Act, s 34.  
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Indigenous savanna projects, third most significant for agriculture emissions avoidance projects and fourth 

most significant for sequestration projects. There have been two project types where acute issues have 

arisen in relation to third party consents: 

 Savanna burning projects, where there has been contestation over the need for proponents to obtain 

the consent of registered native title bodies to conduct projects on land on which native title has 

been declared to exist.38 

 Reforestation projects on Crown land, where proponents have encountered difficulties in obtaining 

consents from some Crown lands ministers for projects on Crown land.  

Some carbon service providers also report a reluctance amongst banks and other financial institutions to 

provide consents, partially due to a lack of understanding of carbon markets and the risks associated with 

particular project types.  

Government approvals to undertake projects and market credits 

Government approval requirements can apply to two relevant aspects of carbon offset projects:  

 Project development and operation (i.e. the physical construction and operation of the project). 

 The marketing of carbon credits (i.e. the sale and distribution of carbon credits).  

Project approvals 

Some carbon offset projects require environmental and planning approvals before they can be undertaken. 

For example, manure management projects involving the capture and combustion of biogas from effluent 

ponds can require planning permissions from the relevant local councils (or even state planning ministers) 

and environmental approvals under state or territory pollution laws. Similarly, fire management activities 

undertaken in relation to savanna burning projects can require government approval for environmental and 

safety reasons. Undertaking these projects without required government approvals is unlawful. In addition 

to this, under section 28 of the CFI Act, where the Regulator is not satisfied all regulatory approvals have 

been obtained, it must include a provision in the eligible offset project declaration that the declaration is 

contingent on the proponent obtaining the approvals before the end of the project’s first reporting period. If 

the proponent does not obtain the approvals before the end of the first reporting period, the Regulator 

cannot issue credits in relation to the project39 and it can unilaterally revoke the declaration of the project 

as an eligible offsets project.40  

The requirement to obtain government approvals can serve as a barrier to all development, not just carbon 

offset projects. Approval processes impose costs on proponents, the most significant of which are those 

associated with project delays. The relevance of approvals as a barrier to the uptake of carbon offset 

projects in the agricultural sector can be seen in the pig industry survey, where respondents rated the 

‘costs/uncertainty associated with getting other required government approvals (e.g. planning and 

environment approvals)’ as the sixth most important obstacle. Those with projects rated it even more 

highly; as the fourth most important barrier. It was rated lower for most project types in the carbon service 

industry survey (non-Indigenous savanna projects being the exception). This is best explained by the 

capital intensive nature of pig manure management projects and the need for most of these projects to 

                                                      

37Aboriginal land councils can also be eligible interest holders in relation to land, where a decision has been made to transfer the 

land to the council for the benefit of an Indigenous group or community. See CFI Rule, s 34.  
38Country Carbon Pty Ltd v Clean Energy Regulator [2018] FCA 1636.  
39See CFI Act, s 15(2)(e).  
40 See CFI Act, s 34.  
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obtain state planning and environmental approvals, whereas most other agriculture-related projects, 

particularly sequestration projects, generally do not require other government approvals.   

The CFI Act contains a formal process for the management of the interface with other approval processes. 

However, in principle, it should not introduce additional costs or uncertainties for project proponents. 

Where a project does not have all necessary government approvals, it will be unlawful, regardless of what 

processes apply under the CFI Act. Given this, measures to reduce the barriers posed by government 

approval requirements are likely to have to be targeted at the other processes rather than the CFI Act.  

Marketing-related approvals 

The sale and distribution of carbon credits can require government approvals, including an Australian 

financial services licence under the Corporations Act 2001 (Cth). Broadly, financial services licences are 

required to sell, market or provide advice in relation to financial products. ACCUs are defined as a 

financial product for these purposes, as are related derivatives. In 2015, the Corporations Amendment 

(Emissions Reduction Fund Participants) Regulation 2015 was made to exclude ‘carbon abatement 

contracts’ entered into between the Regulator and project proponents. While this streamlined the 

arrangements concerning the marketing of ACCUs through the ERF purchasing mechanism, most other 

transactions involving the sale and distribution of ACCUs still require a financial services licence and 

compliance with the associated regulatory requirements.  

The financial service licence requirements potentially act as a barrier to participation in carbon markets in 

two ways. First, by increasing the costs associated with the handling and transfer of ACCUs. As of late 

2018, the financial service licence lodgement fees alone were between almost $1,500 and $11,305, 

depending on the nature and complexity of the application (Australian Securities & Investments 

Commission, 2018). In addition to this, licensees incur costs in the labour time and service fees associated 

with maintaining licences, and complying with the associated disclosure and reporting obligations. These 

transaction costs lower the returns from projects, thereby deterring investment. Secondly, the complexity 

and costs associated with obtaining and maintaining financial service licences could push individual 

project proponents to rely on carbon service providers, who generally hold carbon service licences. At 

present, the market for carbon services is relatively concentrated, with a relatively small number of service 

providers dominating the market. Arguably, the market concentration has given the service providers a 

degree of market power. The complexity of carbon markets, and the extent of the information asymmetry 

between service providers and farmers, also increases the power of service providers, potentially leaving 

consumers vulnerable to overcharging. 

These dynamics are arguably reflected in the survey results. Amongst pig industry survey respondents, the 

‘costs associated with selling and transferring carbon credits (e.g. contracting and brokerage)’ was seen as 

a moderate barrier. Amongst those with projects, it was rated as the ninth most important barrier, while 

those without projects rated it as the fifth most important. In contrast, in the carbon survey industry survey, 

it was consistently rated as the least important barrier to farmer participation, possibly reflecting the role 

aggregators play in providing marketing services.  

Conservative methods 

There is an inherent tension in all carbon offset schemes between two objectives: the desire to ensure 

credits are only issued in relation to additional abatement; and the desire to ensure emissions are reduced at 

least cost. The greater the efforts that are made to ensure high environmental integrity, the less likely it is 

that the scheme will result in least cost abatement. Similarly, if the scheme is designed to capture all 

sources of low cost abatement, it will necessarily result in low environmental integrity. This is known as 
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‘Grubb’s paradox’ (Grubb et al., 1999; Sugiyama and Michaelowa, 2001). In practice, there is a need for a 

balance to be struck between the two objectives, where scheme administrators accept a degree of 

environmental risk in return for greater uptake of low cost abatement opportunities. 

In some respects, the design of the ERF evidences an intent to take a pragmatic approach to integrity risks, 

a fact reflected in the use of high level proxies to screen out non-additional projects (the regulatory, 

government program and newness tests). On the other hand, the offsets integrity standards seek to ensure 

methods have a high level of environmental integrity. The most obvious manifestation of this is 

‘conservativism standard’, which requires all estimates, projections and assumptions in methods to be 

conservative.  

The statutory obligation to ensure conservative methods has given rise to concerns about excessive 

conservatism deterring participation and preventing the capture of low-cost sources of abatement. This can 

be seen in the results to the carbon service industry survey, where ‘offset methods providing conservative 

abatement estimates’ was rated as the fifth most important barrier to the uptake of agriculture emissions 

avoidance projects and fourth most important barrier to the uptake of savanna burning projects (Indigenous 

and non-Indigenous). The conservatism in methods manifests itself in two ways: by preventing the 

development of methods for low cost abatement activities; and by limiting the credits provided to 

proponents under active methods.  

An example of the first issue is the absence of a method that incentivises the avoidance of deforestation in 

Queensland. Since 1990, 4.4 million ha of remnant forest and 6.2 million ha of secondary forest has been 

cleared in Queensland (almost 70% of the national total), resulting in around 600 MtCO2-e of emissions 

(Department of the Environment and Energy, 2018b). The clearing of this forest, and its consequent use for 

agriculture, is unlikely to have generated a significant economic surplus on a per hectare basis (Marinoni et 

al., 2012). This suggests that, if there was a financial incentive available to retain the carbon in the standing 

forests, net emissions could be reduced cheaply. There are state and federal environmental regulations that 

restrict the clearing of remnant forest but these laws leave significant scope for the clearing of secondary 

forest (regrowth).  

At present, there is only one method that provides an incentive for Queensland land managers to conserve 

secondary forest, Avoided Clearing of Native Regrowth. This method has proven difficult to apply because 

of the restrictions on forest eligibility. Reflecting this, as at December 2018, only three projects had been 

registered under the methods since it was made in 2015 (Clean Energy Regulator, 2019). Proposals have 

been put forward for a new method that incentivises the retention of secondary forest (Butler and Halford, 

2015). The major obstacle to the making of the method is additionality. Queensland has approximately 8 

Mha of regenerating vegetation that has attained or has the potential to attain forest cover that can be 

lawfully cleared without approval (so-called Category X land) (Butler and Halford, 2015). The average rate 

of reclearing in these forests in recent years has been approximately 230,000 ha yr-1 (Department of the 

Environment and Energy, 2018c). Self-evidently, allowing all of the available secondary forest to be 

eligible under the method would result in the issuance of non-additional abatement; credits will be issued 

for the retention of forest that would not have been cleared in the counter-factual (or not cleared until 

sometime in the future). There needs to be a way of screening out areas that would not be cleared in the 

baseline.  

The proposal put forward by the Queensland Herbarium seeks to solve this issue using a risk-based 

approach, which uses a combination of variables to identify secondary forests that are likely to be cleared 

(Butler and Halford, 2015). These variables include forest and soil type, the slope of the land, crown cover 

and canopy density. While innovative, to date, there has been a reluctance to adopt this approach because 

of additionality concerns.  
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Numerous complaints have been made about the second form of conservativism; insufficient number of 

credits being provided to proponents under methods. Contemporary examples include:  

 Under the savanna burning methods, where some stakeholders voiced concerns over the approach 

to estimating fine fuel accumulation in the baseline and the exclusion of the live biomass pool from 

the scope of the method (Darwin Centre For Bushfire Research, 2016). 

 The direct measurement soil carbon method, where stakeholders have objected to the inclusion of a 

50% discount that is applied to the estimated carbon stock increase between the baseline 

measurement and the first project period measurement (Carbon Link Limited, 2017).  

Irrespective of the validity of these specific complaints, the tensions over conservatism suggest there may 

be cheap sources of abatement that are being excluded unnecessarily from the scope of the scheme. 

Permanence periods and permanence discounts 

As discussed, the ERF manages the permanence risks associated with sequestration projects using three 

mechanisms: a mandatory permanence period of either 25 or 100 years, during which the carbon stocks 

built through the project must be maintained; the application of a permanence period discount on the 

credits issued to projects that opt for a 25 year permanence period (the default is 20% but it can be altered 

in the legislative rules); and the application of a risk of reversal discount to all sequestration projects to 

account for the risk of reversals occurring during the permanence period (the default is 5% and, again, it 

can be altered in the legislative rules). 

While it is essential to manage permanence risks, they act as a barrier to participation by increasing costs 

and reducing project returns. On land that is communally owned (e.g. Indigenous land) and amongst 

farmers who view the land as a family heirloom, permanence periods can give rise to cultural difficulties. 

In effect, undertaking a sequestration project can be viewed by some groups as imposing unjust restrictions 

on the options of future generations.   

The survey results support the conclusion that permanence requirements are a significant barrier for certain 

project types. Most notably, respondents to the carbon service industry survey rated permanence 

requirements as the fifth most important barrier to the uptake of sequestration projects and second most 

important barrier to the uptake of non-Indigenous savanna projects. 

Supply-side policy uncertainty 

In addition to demand-side policy uncertainty—sources of demand and prices—project proponents and 

prospective proponents face the prospect of changes in the rules that govern participation and crediting in 

offset certification schemes. Shifts in these rules can significantly alter the financial viability of projects, 

and the changes can apply to both existing and new projects.  

The CFI Act was designed to provide a degree of protection against retrospective rule changes applying to 

existing projects. In particular, sections 125, 126 and 127 of the CFI Act provide that, where a method 

expires, or is varied or revoked, the previous method continues to apply to projects that were registered 

under the method prior to the change taking effect. The only way an alternative method can apply to a pre-

existing project is if the proponent voluntarily elects to transfer onto the new method.  

In its 2017 review of the Emissions Reduction Fund, the Climate Change Authority recommended that 

these provisions be amended to force proponents to transition onto new methods within two years of a 

method being varied (Climate Change Authority, 2017). The Authority argued this approach was 
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warranted to provide a more equitable division of the risks associated with the development of methods. To 

date, this recommendation has not been acted on.  

Although the CFI Act shields existing projects from changes in methods, there are other ways in which 

existing projects can be subject to rule changes that affect crediting. These include the following.   

 Changes to the CFI Act. The CFI Act could be amended by a future Parliament in ways that alter 

the rules governing eligibility and crediting. Any such changes would apply to new (or future) 

projects but they could also apply to existing projects. The scope of these amendments could also 

differ from small changes that effect crediting at the margin through to the complete withdrawal of 

the scheme (and the consequent extinguishment of the interests associated with projects, including 

ACCUs).   

 Changes to CFI Regulations and Rules. The CFI Regulations and Rules contain a number of rules 

governing project eligibility and crediting. The only material aspect of the current CFI Regulations 

is its negative list, discussed above. The CFI Rules contain a large number of rules governing 

project eligibility, crediting and other aspects of the scheme, including requirements governing the 

form of applications for project registration and certificates of entitlement, who is taken to hold an 

eligible interest in land for the purposes of obtaining relevant consents, what constitutes a fit and 

proper person for the purpose of project registration, when proponents need to notify of events and 

relinquish credits, and when and how ACCUs can be transferred. Like all legislative instruments, 

the CFI Regulations and Rules can be changed to impose new requirements on project proponents. 

For example, in late 2018, the Government amended the rules governing when certificates of 

entitlement can be issued to human-induced regeneration projects to prevent credits being issued to 

projects that do not meet prescribed crown cover levels within a defined period. The rule change 

applies to existing and new projects, although the requirements on new projects are more stringent 

than those applied to existing projects.41 Changes to both the Regulations and Rules are subject to 

Parliamentary scrutiny and can be disallowed by either House of Parliament. Notwithstanding this, 

the scope for changes introduces an additional source of policy uncertainty for proponents and 

prospective proponents. 

 Changes to incorporated documents. The calculation of the net abatement amount under many 

ERF methods relies on incorporated documents, including models like the Australian 

Government’s Full Carbon Accounting Model (FullCAM), which is used to estimate carbon 

sequestration in biomass and soils. Incorporated documents are not part of the formal legislative 

instrument that embodies the method. They sit alongside the method and are referenced in it, often 

providing the basis for the calculation of the net abatement amount. The Spatial Mapping 

Guidelines and FullCAM Guidelines are examples of incorporated documents. As these 

incorporated documents are not part of the legislative instrument, they can be amended as and 

when the Government determines, and the amendments apply to all projects according to their 

terms. The amendments can, but do not need to, differentiate between existing and new projects. 

The other notable aspect of incorporated documents is they are not subject to Parliamentary 

scrutiny. In contrast, all methods and method variations, as legislative instruments, must be tabled 

in Parliament and can be disallowed. 

 Changes in the interpretation of rules by the Clean Energy Regulator. As the agency responsible 

for the ERF’s administration, the Regulator interprets and applies the methods and applicable 

scheme rules in ways that affect project eligibility and crediting. Consistent with good practice, the 

Regulator seeks to ensure consistency in its approach to interpretation and administration and to 

                                                      

41 At the time of writing, the Government was considering whether to apply the same requirements to native forest from managed 

regrowth projects.  
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ensure proponents are properly informed, including through the publication of guidance materials. 

Despite this, the Regulator can change its approaches to interpretation and administration without 

notice or consultation. Parties aggrieved by these changes can appeal the Regulator’s decisions to 

either the Administrative Appeals Tribunal or the Federal Court, depending on the nature of the 

decision. However, these avenues for appeal are costly and time consuming. Hence, how the 

Regulator performs its functions can give rise to considerable uncertainty and adversely affect the 

returns from projects. 

The results of the surveys suggest the fear of rule changes adversely affecting the eligibility and/or 

crediting of existing projects appears to be a material barrier to the uptake of carbon offset projects in the 

agriculture sector. It featured prominently in the barriers identified by carbon service providers, with the 

‘risk of changes in the rules governing participation and crediting’ being rated the second most significant 

barrier for sequestration and agriculture emissions avoidance projects, and third for non-Indigenous 

savanna burning projects. Arguably, the high rating given to the risk of rule changes by service providers 

may reflect the particular circumstances in which the survey was undertaken; at the time, controversial 

retrospective rule changes were being introduced for the two most popular vegetation methods. However, 

this explanation does not fit easily with the prominence given to the issue in the pig industry survey. In the 

pig industry survey, it was rated as the second most important barrier by those with projects, and seventh 

most important by those without.  

Although the risk of rule changes appears to be a significant barrier to uptake, to some extent, a degree of 

supply-side policy uncertainty is both inevitable and desirable. The design and implementation of carbon 

offset schemes is complex and subject to significant sources of uncertainty. In designing methods in 

particular, scheme administrators are forced to take risks on environmental integrity. For example, 

assessments of project additionality and baselines are inherently uncertain, as are ex ante judgments 

concerning leakage and permanence. There are also scientific uncertainties associated with the 

measurement of the impacts of particular types of offset projects. One way of dealing with these 

uncertainties is to provide scheme administrators with broad discretionary powers to make rule changes 

prospectively and retrospectively to address integrity issues when they arise. This would help ensure high 

integrity but it introduces considerable supply-side policy uncertainty for proponents and investors. On the 

other hand, if administrators have no capacity to make subsequent rule changes to address integrity issues, 

they are obliged to be more conservative at the outset in designing methods and accompanying rules. 

Ultimately, a balanced approach is required that allows administrators to make subsequent rule changes 

without compensation but keeps these changes within reasonable limits. 

Transaction costs 

There are significant transaction costs associated with participation in carbon markets, which can reduce 

project returns and deter investment. These costs fall into four broad categories: 

● Project development costs, which consist of the costs associated with designing and evaluating the 

viability of projects, including internal labour time and the costs of obtaining external advice, third 

party consents and financing. 

● Project application and registration costs, which consist of the costs associated with applying for 

and registering projects. 

● Reporting, auditing and monitoring costs, which consist of the costs associated with measurement, 

reporting and verification in accordance with the scheme and method requirements, and applying 

for and processing carbon credits. 

● Carbon credit marketing costs, which consistent of the costs associated with advertising, selling 

and transferring carbon credits to buyers.  
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In the carbon service industry survey, service providers did not identify transaction costs as a significant 

barrier to farmer participation in the ERF, other than for Indigenous savanna burning projects. The pig 

industry survey provided an alternative picture. Pig farmers with offset projects identified reporting costs 

and project design costs as the first and fifth rated barriers respectively. Similarly, those without projects 

rated project design costs and carbon credit marketing costs as the third and fifth most important barriers.  

Assessing the materiality of the barriers posed by transaction costs is difficult because of the relative 

absence of publicly available information on their magnitude. Data on project development costs, 

reporting, auditing and monitoring costs, and marketing costs are typically commercial-in-confidence, 

making access difficult. These costs are also likely to vary significantly depending on the type of project 

and areas in which they are undertaken. Further data would assist in assessing the importance of 

transaction costs and help in devising ways of reducing them. 

Financial barriers  

Carbon offset projects often require external financing. The ability of farmers and others to access external 

funds is potentially inhibited by three factors: 

● The novelty of carbon markets and offset projects, which require financiers to acquire specialist 

knowledge and advice to enable them to make informed decisions on risks. 

● Demand- and supply-side policy uncertainty, which magnify the uncertainty associated with 

projects and increase the risk premium imposed by financiers. 

● Difficulties in obtaining security, particularly for sequestration projects.  

The combination of these factors means carbon projects can face difficulties obtaining competitive finance, 

particularly from traditional sources. The nature and magnitude of these difficulties is likely to differ 

between projects, with the most acute issues likely to arise in relation to sequestration projects. The long 

timeframes associated with sequestration projects and their susceptibility to climate risks could potentially 

create obstacles for financiers. Moreover, financiers typically use the underlying land as security on 

agricultural loans. With sequestration projects, the limitations imposed on current and future land uses 

diminishes the value of the land as a source of security. If the landholder defaults, the ability to use the land 

for other commercial purposes is restricted, and the only way to lift the restrictions is to relinquish credits 

equal to the number issued. Due to these restrictions, the market value of land subject to permanence 

obligations will usually be significantly below equivalent ‘unburdened land’ and, in the most extreme 

cases, could be almost worthless. These issues are further compounded by the relative immaturity of 

carbon projects in Australia, and a lack of clear procedures for land valuation to account for sequestration 

projects (Blake, 2016).  

While some aggregators report encountering finance-related barriers, the survey results suggest it is a 

second or third order issue for most land and agriculture offset projects. In the carbon service industry 

survey, it was rated amongst the bottom five barriers for all project types. Similarly, in the pig industry 

survey, it was rated as the 14th and 12th most important barriers (out of 15) for those with and without 

projects respectively.  

Lack of information  

There are three distinct information barriers related to the uptake of carbon offset projects: 

● Lack of knowledge about abatement activities and their costs and benefits. 

● Lack of knowledge of carbon markets, covering offset certification processes, prices and the 

markets in which credits can be sold. 
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● Lack of trust in the parties offering information on carbon market opportunities. 

The results of the surveys suggest lack of awareness of carbon market opportunities and low levels of trust 

in the parties offering information on carbon markets are both material barriers to the uptake of carbon 

offset projects by farmers. In the carbon service industry survey, lack of awareness of carbon market 

opportunities was identified as a moderate to high barrier, depending on the project type. For example, it 

was rated as the sixth most significant barrier to the uptake of sequestration projects and fifth most 

important to the uptake of Indigenous savanna burning projects. The results of the pig industry survey 

indicate lack of awareness of carbon market opportunities is amongst the most significant barriers to the 

uptake of offset projects. As shown in Table 20, while larger pig farms were aware of the opportunities to 

generate and sell carbon credits, levels of awareness were low amongst small to medium-sized farms. 

Notably, more than 70% of farmers with fewer than 501 sows indicated they either did not know or were 

unsure of whether they were aware of the opportunities for farmers to earn and sell carbon credits by 

changing their land use and management practices. Consistent with this, lack of awareness of carbon 

market opportunities was rated as the most significant barrier to participation by pig farmers without 

existing or past offset projects. These results are particularly telling because of the ready availability of 

cost-effective abatement technologies to address the primary source of emissions from pig farms; namely, 

CH4 from manure management. 

Part of the reason for the apparent low level of awareness of carbon market opportunities amongst farmers, 

or at least pig farmers, may have to do with changes in how agriculture advisory services are provided. 

Historically, farmers have relied on state and territory agricultural departments, including Catchment 

Management Authorities, for information on new and emerging technologies and markets. Over the past 

two decades, the model whereby governments directly provide agricultural extension services has largely 

been replaced with a fee-for-service model, where extension services are provided by private providers. 

The shift away from the government model has limited access to advice and changed the nature of the 

extension services that are provided. In relation to carbon markets, it has meant there is no readymade 

avenue for the low-cost distribution of independent information about carbon abatement activities and 

markets, and how involvement in carbon markets might align with more traditional agricultural practices. 

Farmers interested in participating in carbon markets will often have to engage private contracts to provide 

information on opportunities and the cost and benefits associated with participation. The costs of obtain 

private advice deters participation, a situation that is aggravated by the fact that most contract agronomists 

lack detailed information on carbon abatement technologies and markets. Typically, for farmers to access 

advice on abatement activities and carbon markets, they need to seek specialist advice from carbon service 

providers.  

In addition to the barrier posed by costs, the survey results suggest that many farmers do not trust carbon 

service providers and other parties offering information on carbon markets. In the carbon service industry 

survey, ‘lack of trust in parties offering information on carbon market opportunities’ was identified as a 

material barrier for all project types, particularly indigenous savanna burning projects. Similarly, in the pig 

industry survey, respondents without offset projects rated lack of trust in information providers as the 

second most important barrier. Seemingly, there is a two-fold information problem: farmers have a low 

level of awareness of carbon market opportunities and they do not trust those offering relevant information.   

As discussed, over the period 2013 to 2017, the Australian Government ran the Carbon Farming Futures 

program, which included an Extension and Outreach component that was designed exclusively to ensure 
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farmers had access to independent advice on abatement and carbon market-related opportunities. In many 

cases, these outreach services were provided through RDCs. With the program now ended, a gap has 

emerged in the extension services available to landholders.  

At a high level, potential project proponents need advice on abatement activities that align with the other 

aspects of their businesses. Beyond this, they also require advice on how credits can be marketed and the 

prices they are likely to receive. The ERF purchasing mechanism provides a reasonable level of 

transparency on credit transactions, reporting the quantum contracted and the average price received at 

each auction. However, there is no public trading platform for secondary market trades (i.e. a market 

outside of the ERF purchasing mechanism). As the Climate Change Authority stated in its 2017 review of 

the ERF:  

There is currently no mechanism or trading platform that enables prospective buyers and sellers to 

easily and transparently identify the current price and quantity of ACCUs on the secondary market 

in order to execute trades. This presents a barrier to the liquidity and depth of the secondary market 

(Climate Change Authority, 2017).  

The relative absence of information on the secondary market constitutes a further barrier to farmer 

participation, as it reduces their capacity to evaluate returns from offset projects.  

Personal, social and cultural barriers 

As reflected in the results of the surveys, farmers’ decisions to undertake carbon farming projects are not 

made exclusively on the basis of the expected financial returns. A collection of personal, social and cultural 

factors also influence these decisions. These factors include: 

 Management priorities – the person’s or organisation’s priorities for their farming outcomes (e.g. 

maximising short-term financial returns versus succession planning and lifestyle factors). 

 Risk appetite – the person’s or organisation’s preparedness to take risks (i.e. are they risk averse, 

risk neutral or risk loving). 

 Flexibility – the person’s or organisation’s preparedness to alter practices and write-off sunk costs 

in order to increase or maximise returns (i.e. their degree of path dependency). 

 Attitude to environmental sustainability and climate change – the person’s or organisation’s sense 

of responsibility for minimising the environmental and climate impacts of their farming activities 

 Responsiveness to community views – the person’s or organisation’s responsiveness to community 

views regarding ‘appropriate’ farm management practices.   

The survey results suggest the prominence given to these factors by farmers is dependent, not only on the 

characteristics of the individuals involved and the nature of their farm business, but also the nature of the 

projects. For example, the carbon service industry survey results suggest that, in most cases, financial 

issues—desire to maximise returns and diversify income streams—are the primary driver in farmers 

decisions to undertake carbon offset projects, except with Indigenous landholders, who apparently place 

greater emphasis on sustainability and lifestyle factors. The results of the pig industry survey suggest that, 

amongst pig farmers, the environmental co-benefits associated with projects are almost as important as the 

financial returns.  

In terms of barriers, the survey results are similarly mixed. ‘Conflicts with personal, family or community 

values’ was rated as a moderate barrier by aggregators for sequestration and Indigenous savanna burning 

projects, but a low-level barrier for agricultural emissions avoidance and non-Indigenous savanna burning 

projects. In the pig industry survey, conflicts with values was rated as the least significant barrier by both 

those with and without carbon offset projects.  

While relevant to the uptake of offset projects, the barriers related to personal values are difficult to address 

with government policy levers. Relevant values vary between farmers and farm businesses, and they 
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respond to different stimuli. Further, even when the values can be changed by government intervention, at 

times, it is questionable whether it is desirable to do so. For example, does government have a role in 

trying to alter farmers’ risk appetite?  

 

5.4 Conclusion 

The results of the surveys indicate there is a complex series of barriers that, in combination, restrict 

participation by farmers in carbon markets. The nature and magnitude of these barriers vary depending on 

the characteristics of the industry, project type and project proponents. To illustrate, Box 2 provides a case 

study on how a combination of factors has obstructed the uptake of carbon offset projects by sugarcane 

farmers. Despite the complex nature of the barriers and relevant interactions, there are a number of 

measures that can be undertaken to promote greater uptake of projects by farmers.  
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  Box 2. Barriers to participation of sugarcane farmers in carbon markets 

In Australia, sugarcane is grown in three states: New South Wales, Queensland, and Western Australia. 

Queensland is by far the dominant producer, accounting for around 95 per cent of total production. 

There are more than 4,000 sugar cane farmers across Australia, covering around 400,000 ha of land 

(Australian Sugar Milling Council, 2019). The average farm size is between 70 and 100 hectares, 

although some exceed 1000 hectares.  

There are several ways cane farmers can reduce their emissions and promote sequestration, including:  

 Changing crop establishment practices to build soil carbon, particularly through the adoption of 

minimal tillage. 

 Nutrient management to reduce nitrous oxide emissions, including through changes in fertiliser 

use and the adoption of legume crop rotations (Young and Poggio, 2007). 

 Shifting from pre-harvesting burning to green harvesting in order to reduce fire-related nitrous 

oxide and methane emissions. 

 Vegetation management activities on cane farms such as environmental plantings in riparian 

zones in order to increase carbon sequestration.  

While these opportunities exist, there are a number of barriers to their application in offset projects, 

which impedes the participation of cane farmers in carbon markets. An overview of these barriers is 

provided below.  

Soil carbon projects. At the time of writing, there were two ERF methods that promoted the uptake of 

activities that build soil carbon on farmers. Despite the presence of these methods, to date, there have 

not been any soil carbon projects on cane farms. There are likely to be a number of reasons for this, 

including a lack of awareness of the opportunities, difficulties with additionality (e.g. many cane 

farmers may have already adopted the relevant practices), transaction costs and the small size of most 

cane farms reducing the viability of projects. Increased efforts to raise awareness of these opportunities, 

and an analysis of the economic returns from soil carbon projects, could help reduce these barriers. 

Nutrient management projects. The most significant barrier to the uptake of nutrient management 

projects on cane farms is the absence of an applicable method under the ERF. The Climate Change 

Authority and a number of other organisations have suggested a fertiliser use efficiency method be 

developed for cane farms (Energetics, 2017; Climate Change Authority, 2018). The simplest way of 

doing this would be by expanding the scope of the ERF’s existing fertiliser use efficiency method, 

which currently only applies to cotton farming. The method could be expanded to cover other crop 

types, including sugarcane, and thereby enable new activities to participate in the ERF. 

Green harvesting projects. Green harvesting is known to reduce methane and nitrous oxide emissions. 

However, it is already common practice within the Australian sugarcane industry. Due to this, in most 

cases, the activity will not be additional. At present, there is no ERF method for green harvesting and 

the concerns about the additionality of the practice are likely to obstruct the development of one.  

Vegetation management projects. There are a number of vegetation methods under the ERF that could 

be used to support vegetation management projects on cane farms. The most prospective of the available 

types of vegetation projects on cane farms are permanent environmental plantings in riparian zones, 

which would have an additional benefit of reducing runoff and improving the stability of river banks. 

The main obstacles to these projects are likely to be a lack of awareness amongst cane farmers, limited 

land available on most farms, the likely returns from projects, and the opportunity costs associated with 

the loss of productive areas to plantings.  

As these examples demonstrate, there are a number of different barriers that obstruct the participation of 

sugarcane farmers in carbon markets, which depend on the nature of the proposed abatement activity. 

Addressing these barriers will require a multi-pronged approach that combines new method 

development with additional research and increased outreach to farmers. As the experience with soil 

carbon and vegetation management demonstrates, the availability of methods does not necessarily 

guarantee uptake. Amongst other things, prices in carbon markets and transaction and opportunity costs 

can act as significant deterrents to farmer participation.  
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6. Reducing the barriers to participation  

Mitigating the barriers to farmer participation in carbon markets requires measures targeted at the main 

demand- and supply-side impediments. The following sections presents recommendations based on the 

findings in section 5 on how these impediments might be reduced. 

 

6.1 Measures to reduce demand-side barriers 

There are a number of options available to government to raise prices and reduce price uncertainty. The 

most viable of these options are: mandatory sectoral targets; price floors and ceilings; and government 

purchasing. 

  

6.1.1 Mandatory sectoral targets  

Mandatory sectoral targets involve the setting of specific emission reduction targets for each participating 

sector in the relevant offset scheme. Under the ERF, there are no targets. The Clean Energy Regulator 

purchases abatement through reverse auctions at least cost from providers from any sector. Similarly, 

entities with liabilities under the Safeguard Mechanism are under no obligation to purchase credits from 

specific sectors. Their only obligation is to ensure their net emissions (actual scope 1 emissions from the 

facility minus surrendered credits) are below their facility baselines.  

The imposition of mandatory sectoral targets would require the Australian Government, through the Clean 

Energy Regulator, to purchase a set number or proportion of credits from each specified sector. It would 

also impose restrictions on how liable entities under the Safeguard Mechanism can meet liabilities by 

surrendering credits, setting minimum proportions for the credits surrendered from specified sectors. 

The adoption of mandatory sectoral targets of this nature is likely to increase the price farmers receive for 

carbon credits from agriculture-related offset projects relative to the situation without them. This is because 

it effectively reserves part of the carbon market for agriculture-related offset projects, shielding them from 

competition.  

When proposals like this have been made in the past, they have been resisted by the Australian 

Government because it would increase compliance costs for liable entities, increase the financial cost to 

government of purchasing abatement (or reduce the amount of abatement the government is able to 

purchase), and increase the net economic cost (foregone social wellbeing) of achieving mitigation targets. 

These impacts are an unavoidable downside of mandatory sectoral targets. Given the magnitude of the 

abatement task associated with achieving the Paris Agreement’s objectives, and the importance of 

minimising the economic cost of achieving Australia’s targets, mandatory sectoral targets are suboptimal 

way of reducing demand-side barriers. There are alternative mechanisms that can achieve similar outcomes 

at lower economic cost.  

 

6.1.2 Price floors and ceilings   

Price floors and ceilings set minimum and maximum prices for the sale of carbon credits. In the ERF 

purchasing mechanism, the price floor would set a guaranteed minimum price for the sale of carbon credits 

from any project type, while the ceiling would set a maximum. Under the Safeguard Mechanism, the price 

floor would set a minimum price that liable entities are able to pay for carbon credits, which could be 

imposed by requiring liable entities to pay a levy to government if it surrenders a credit to meet its 

liabilities that cost less than the minimum amount. The ceiling would set the maximum price for liable 
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entities by allowing liable entities to pay a levy equal to the maximum price as a substitute for surrendering 

credits.  

Price floors and ceilings limit price volatility in carbon markets, thereby providing increased certainty for 

both buyers and sellers of carbon credits. To date, they have primarily been proposed and used as a way of 

addressing the concerns of investors in long-lived energy- and emissions-intensive assets about policy-

induced price uncertainty. These assets require large upfront capital investments and, in many cases, large 

periodic capital investments in upgrades and maintenance. Policy-induced price uncertainty impedes 

investment in these types of assets, increasing financing costs and preventing the use of normal hedging 

mechanisms to manage risk. The resulting reluctance to invest reduces the responsiveness of markets to 

carbon price signals and impedes the transition to a low carbon economy. Price floors and ceilings have 

been seen as a way of addressing this issue by ensuring prices stay within predictable bounds.  

In addition to facilitating investment in long-lived assets, price floors and ceilings can reduce the 

uncertainty faced by investors in carbon offset projects. Several types of agriculture-related offset projects 

involve significant upfront capital costs; for example, the capture and combustion of CH4 from manure. 

Sequestration offset projects also constrain the use of the land, requiring landholders to keep relevant 

carbon pools intact for either 25 or 100 years. Proponents can only release the land from the obligation to 

maintain these pools by effectively paying back the credits they have previously received. The combination 

of policy-induced price uncertainty, and the need for significant upfront capital investment and/or 

commitment of land, can act as a significant deterrent to those considering undertaking offset projects. 

Price collars (floors and ceilings) can lessen this barrier by limiting proponents’ exposure to this source of 

risk.  

The primary argument against the use of price collars is it interferes with market forces, which could 

potentially increase the economic cost associated with achieving Australia’s mitigation targets. While 

theoretically correct, in reality the efficiency of carbon markets has, and continues to be, undermined by 

policy uncertainty. The repeated changes in policy settings, particularly in Australia, has significantly 

damaged investor confidence. Without measures to mitigate these factors and rebuild confidence, it is 

unlikely unconstrained markets will lead to the most efficient allocation of resources associated with 

emissions abatement. Price collars offer an attractive solution as they provide scope for market forces to 

operate without government intervention but shield the market from significant volatility, increasing 

investor confidence.  

In addition to helping increase investor confidence, price collars can play an equally important role in 

minimising the risk of future policy changes. One of the main political risks associated with carbon pricing 

schemes is that high prices can prompt a backlash from polluters and consumers. High carbon prices will 

generally reduce the profits of polluters and place pressure on household budgets as the carbon prices 

radiate through the broader economy in the form of higher energy and food prices. The resulting disquiet 

amongst polluters and consumers can make it relatively easy for political parties opposed to carbon pricing 

to repeal or water down these schemes. Price collars reduce this risk by capping prices, while 

simultaneously providing investors in low-emission technologies sufficient certainty to invest.  

 

6.1.3 Government purchasing 

The ERF purchasing mechanism has proven to be an effective means of minimising price uncertainty for 

offset providers. Under the mechanism, carbon offset providers are able to enter into forward contracts of 

up to 10 years in length for the supply of ACCUs. As Australian Government contracts, they are protected 

by s 51(xxxi) of the Australian Constitution, which prevents the Commonwealth from unilaterally 

extinguishing the contractual rights of another party without providing ‘just terms’ compensation, even 

when the extinguishment is effected by legislation. This aspect of the ERF has been strongly supported by 

landholders and carbon service providers because it lowers the risk associated with undertaking projects.  

Post-2020, it is arguable ongoing government purchasing is not necessary because the compliance market 

(through the Safeguard Mechanism or a substitute policy) will take over as the primary source of demand 
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for ACCUs. This argument rests on the assumption there will be a smooth transition to new post-2020 

policy settings, and that investors in carbon offset projects will have confidence that this transition will 

occur. In reality, there remains considerable uncertainty about the trajectory of carbon policy in Australia, 

which fuels demand-side uncertainty and could stifle investment in carbon offset projects.  

To provide increased certainty to offset providers while climate policy settings are in flux, the Australian 

Government could continue ERF purchasing in a revised format. Key design features of the proposed 

purchasing platform could include the following.   

 Participation would be limited to projects from the land, agriculture and ‘small’ waste sectors.  

 The Government would offer to purchase ACCUs under forward contracts and sell put options for 

ACCUs from the included sectors. 

 There would be three streams of activity:  

o Purchase of ACCUs under carbon-only forward contracts – where the Government would 

purchase ACCUs under forward contracts through a reverse auction process but with 

revised contract terms and auction processes. 

o Sale of ACCU put options – where the Government would sell put options, giving 

purchasers from the included sectors the right (but not the obligation) to sell ACCUs to the 

Government at a pre-determined price during a specified period. 

o Purchase of ACCUs under multiple benefit social impact bonds – where the Government 

would purchase ACCUs and other specified benefits (e.g. biodiversity, heritage, and water 

benefits) under forward contracts awarded through a tender process. 

 The terms of forward contracts would be revised to:  

o Ensure contracted parties are required to pay full market damages if they default (fail to 

provide ACCUs in accordance with the contracted terms) – at present, market damages are 

capped at the contract price, meaning sellers may be able to profit from defaulting. 

o Limit the scope for contracted parties to supply ACCUs from projects other than those 

specified in the contract – at present, ERF contracts only require contracting parties to 

supply ACCUs, meaning they can come from any project. 

The Government would be able to either retire ACCUs or sell them into domestic compliance markets. The 

inclusion of the option to sell ACCUs into compliance markets would help reduce the budgetary impact of 

the platform and put downward pressure on ACCU prices. 

This three-stream purchasing platform would help ensure continued growth in the supply of carbon offset 

projects through the late 2010s and early 2020s. At present, around 12-13 million ACCUs are generated 

each year from almost 800 registered ERF projects (Clean Energy Regulator, 2019). If ambitious climate 

targets are pursued for 2030 and beyond, there will be a substantial increase in demand for carbon credits 

from businesses with liabilities under the Safeguard Mechanism or a substitute policy. This increase in 

demand will put upward pressure on carbon prices, spurring investment in new projects. However, in many 

cases, particularly with sequestration projects, there can be a significant lag between when offset projects 

are established and the generation of significant quantities of credits. The continuation of government 

purchasing through the late 2010s and early 2020s can help ensure there are sufficient quantities of 

domestic offset credits when the demand emerges, thereby avoiding a price spike that could undermine 

political support for climate policy and trigger further uncertainty.  

A further benefit of a three-stream purchasing platform is it could help diversify the types of projects that 

are brought to market and support projects that generate environmental and social co-benefits. Projects that 

generate significant co-benefits are generally disadvantaged in the ERF’s auction process because they do 

not receive any payments for the non-climate benefits. The failure to capture these abatement options can 

increase the economic costs of achieving mitigation targets. A multiple benefits purchasing platform that 

uses social impact bonds to target projects that generate co-benefits could help overcome this. It could also 

play a role in supporting the demonstration and commercialisation of new agriculture-related abatement 

technologies, where there is a need for increased research, development, demonstration and extension 

(RDD&E).  
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6.2 Measures to reduce supply-side barriers 

The existing literature on carbon markets and the results of the surveys suggest there are five main supply-

side barriers to increased farmer participation in carbon markets:  

 A lack of cost-effective abatement options and methods, particularly in relation to CH4 and N2O 

emissions from livestock and soils, meaning there are few options available to many farmers by 

which they can cheaply reduce their emissions and earn carbon credits. 

 The exclusion of activities from the ERF through the absence of applicable methods and 

limitations in the scope of methods. 

 The rules and restrictions required to maintain the environmental integrity of carbon offset 

schemes increase transaction costs and reduce project returns, thereby impeding participation.  

 Changes in the rules and restrictions governing carbon offset schemes, while often motivated by 

the desire to ensure environmental integrity, create policy uncertainty that decreases participation. 

 A lack of awareness of carbon market opportunities amongst farmers. 

The options for lowering these barriers are discussed below. 

 

6.2.1 Need for agriculture mitigation research, development and demonstration  

As discussed, there is a relative dearth of mature, cost-effective abatement technologies concerning CH4 

and N2O emissions from livestock and soils. This stems from systemic underinvestment by public and 

private entities in agriculture abatement research over the past 30 years. To address this issue, there is a 

need for new public sector investment. Ideally, this would be in the form of a government fund, similar in 

structure to the Carbon Farming Futures program that could seek to leverage private sector investment in 

the development and demonstration of new abatement technologies. 

 

6.2.2 New methods  

The meta-analysis of the selected international carbon schemes presented in Section 4 suggests there are 

gaps in the coverage of the ERF’s methods. Examples of some excluded activities are provided in Table 

22. These gaps are attributable to a combination of issues, including the absence of cost-effective 

abatement options in some sectors, scientific uncertainty about the effectiveness of abatement options, and 

technical difficulties in excluding non-additional abatement. 
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Table 22 Examples of abatement options that are excluded from the scope of existing ERF methods 

Method Concept Description Potential limitations 

Improved fertiliser 

usage for cropping 

systems 

Reduced application of synthetic nitrogen 

fertiliser on crop systems (e.g. sugarcane), while 

maintaining the crop yield. 

The efficiencies may not offset 

the cost of entering the carbon 

market. 

Fodder Tree Crop 

Plantations 

Establishing forests that also provide livestock 

feed (e.g. Chamaecytisus proliferus; Ceratonia 

siliqua; Gleditsia triacanthos ). 

Currently excluded in areas 

with greater than 600mm 

rainfall, and likely to be small 

scale, and therefore cost 

prohibitive. 

Low emission wool 

& lamb 

Selective breeding or fed additives for the sheep 

industry. 

Likely to be cost prohibitive. 

Landscape-based 

sequestration in 

biomass  

Carbon sequestration in forest and sub-forest 

vegetation, without reliance on a transition from 

non-forest to forest vegetation 

Concerns about the exclusion 

of non-additional abatement. 

Avoided re-clearing Avoided re-clearing using a risk-based approach 

to additionality 

Concerns about the exclusion 

of non-additional abatement. 

Increased 

sequestration in live 

tree biomass 

through savanna 

burning   

Expansion of the existing savanna sequestration 

method to include the live above- and below-

ground biomass carbon pools 

Scientific uncertainty about the 

impact of improved fire 

management on live tree 

biomass. 

 
The original decisions not to develop ERF methods for particular agriculture-related abatement activities 

were generally based on defensible rationales. However, since the ERF commenced, there have been 

significant changes in technology, science and market circumstances. Due to this, there is a need for an 

independent review of the scope of the available agriculture-related methods. Consistent with past practice, 

the review should have regard to the cost-effectiveness of the excluded abatement options to prevent 

wasteful investment in the development of new methods that are not taken up. The review should also 

consider whether the characteristics of the abatement options make them ill-suited to carbon offsets and 

whether alternative policy instruments should be used to capture the related abatement. 

 

6.2.3 Minimising institutional barriers and transaction costs  

There is a tension in all carbon offset schemes between environmental integrity and participation. The 

effective operation of carbon offset markets is dependent on the maintenance of rules that ensure carbon 

credits reflect genuine emissions reductions. Yet these rules give rise to exclusions and transaction costs 

that create barriers to participation. By preventing participation, or increasing the costs of participation, 

these rules exclude cheap sources of abatement and thereby increase the cost to society of achieving 

mitigation targets. 

In designing carbon offset schemes, considerable effort is usually devoted to balancing the need for rules 

and procedures that maintain integrity and the need to minimise transaction costs and other barriers to 

participation. However, how these tensions are traded-off depends on how integrity risks are 

conceptualised, and the institutional arrangements for managing uncertainty and information asymmetries.  
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Climate versus financial conceptualisation of integrity risks 

The orthodox approach to integrity measures is to view them as protecting the climate system. That is, 

where an integrity risk materialises the climate system bears the cost (and, through it, society). For 

example, where the carbon stocks built through a sequestration offsets project are lost—there is a 

reversal—there is a resulting increase in the atmospheric concentration of CO2 and a consequent increase 

in global warming. Similarly, where credited abatement is not additional, there are more emissions in the 

atmosphere than if the abatement was additional (the credits may also be used to offset emissions 

elsewhere). 

An alternative approach to integrity risks views them as being financial in nature rather than 

environmental. This approach is based on the premise that Australia has an international obligation to limit 

its net emissions to a specified amount under the Kyoto Protocol and Paris Agreement, and is likely to 

continue to have similar mitigation obligations under subsequent international agreements. The existence 

of the obligation to limit Australia’s net emissions through time means, where an integrity risk 

materialises, the cost should not fall on the climate system. Provided Australia abides by its international 

obligations the climate outcome should be unchanged; Australia’s net emissions will be equal to its agreed 

limit. However, the guarantee Australia will make good on its international mitigation obligations means 

the Australian Government bears the costs when integrity risks materialise. For example, if the carbon 

stocks built through a sequestration offsets project are lost because of a reversal event, the Australian 

Government will be required to make up for the reversal by acquiring alternative abatement elsewhere. The 

same applies to additionality, project emissions, leakage, and measurement risks. The existence of the 

international obligation, and Australia’s commitment to meet the obligation, effectively convert climate 

risks into financial risks. 

The adoption of a financial conceptualisation of integrity risks lessens the need for a high level of 

conservatism and facilities a flexible approach to the management of these risks through discounts. This 

can be illustrated with the case of the permanence risks associated with 25-year sequestration projects. The 

ERF manages the permanence risk associated with 25-year sequestration projects through a permanence 

period discount. The default permanence period discount is 20%. If a climate conceptualisation is adopted, 

the 20% is only appropriate if 20% of the carbon stocks built through offset projects are likely to be lost 

after the end of the 25-year permanence period. However, if a financial conceptualisation is adopted, the 

20% will be appropriate if it reasonably approximates the discounted financial value of the costs of 

replacing the lost abatement when the reversals occur (i.e. in more than 25 years). In practical terms, the 

use of a financial conceptualisation means the permanence period discount can be significantly lower than 

the discount required under a climate conceptualisation. 

A similar problem arises with the assessment of additionality with sequestration projects. Take the 

following example. 

 1000 tCO2 is sequestered on land area A in 2018 as a result of tree planting undertaken as part of 

an offset project. 

 In the counterfactual, without the incentive provided by the CFI, in 2030, 1000 tCO2 would have 

been sequestered on land area A due to tree planting.  

What is the climate benefit of bringing forward the 1000 tCO2 sequestration event by 12 years? The answer 

is not 1000 tCO2-e. The answer is the avoided radiative forcing associated with having 1000 tCO2 less in 

the atmosphere for 13 years. After 2030, there is no climate benefit from bringing forward the 

sequestration event.  
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If a climate perspective is adopted to the application of the offsets integrity standards, part of the 

additionality test for sequestration projects should involve asking whether the sequestration activities are 

likely to occur in the medium- to long-term; not just whether they are likely to occur in the short-term. If 

they are likely to occur in the medium or long-term, the credits should be heavily discounted to reflect the 

fact they provide a reduced climate benefit, relative to 1000 tCO2 of avoided emissions. 

If a financial conceptualisation of integrity risks is adopted, a similar question needs to be asked but the 

implications are different, as is the appropriate response. With a financial approach, bringing forward a 

sequestration event avoids the need for the Australian Government to purchase abatement from somewhere 

else in the near term. As is the case with permanence, the risk the sequestration would occur anyway in the 

future can be managed with the use of discounting, only the discounting does not need to be as severe as it 

is with a climate approach. 

In the ERF White Paper, the Australian Government indicated it had adopted a financial conceptualisation 

of permanence risks when devising the 20% discount for 25-year sequestration projects. However, a 

climate conceptualisation is used to manage all other integrity risks. We recommend the CFI Act be 

amended to enshrine a financial conceptualisation of integrity risks. This will ensure a consistent approach 

to the management of integrity risks and facilitate a more flexible approach to their management.    

Institutional arrangements for managing uncertainty and information asymmetries 

The central policy design challenge associated with carbon offset schemes is how to manage relevant 

uncertainties and information asymmetries. The main uncertainties are what emissions and removals would 

have been in the counterfactual (without the incentive provided by the scheme), and what emissions and 

removals are following the implementation of the project activities. The later can often, but not always, be 

resolved or partially resolved through measurement. The former is empirically unresolvable. The 

information asymmetries stem from the typically superior information position of proponents. They are 

best placed to provide insights on what emissions and removals would have been in the counterfactual, and 

generally have superior information on what project activities have been undertaken and the resulting 

emissions and removals.  

The maintenance of environmental integrity requires measures to address these uncertainties and 

information asymmetries. However, the stringency of these measures depends, to some extent, on the 

norms governing proponent behaviour. The more proponents can be relied upon to adhere to the spirit of 

the scheme, and independently seek to uphold its environmental integrity, the less the need for stringent 

formal rules to constrain their behaviour and vice versa. The fear of errant proponents typically drives 

policymakers to impose detailed and stringent rules that can increase transaction costs for all.  

To lessen the need for highly proscriptive rules, a formal ‘utmost good faith obligation’ should be imposed 

on proponents and other scheme participants. This obligation would require relevant participants to act in 

the utmost good faith in undertaking projects, including in relation to: 

 Claiming the activities that give rise to the emissions reductions or sequestration would not have 

occurred in the counterfactual. 

 Implementing project activities. 

 Measuring abatement. 

 Reporting and claiming carbon credits.    
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Already under the ERF, there are methods that require officers of proponent companies to certify that the 

project would not have occurred in the absence of the incentive provided by the scheme.42 For example, the 

Facilities method requires project applications to be accompanied by a ‘statement of activity intent’ signed 

by the proponent company’s Chief Financial Officer, or another officer of the company that has operational 

control of the relevant facility. A statement of activity intent is defined under the method as:  

… a statement … that all project abatement activities that the project proponent intends to implement (or 

has implemented) at the time the statement is made would not be (or would not have been) implemented at 

the facility during the crediting period for the project in the absence of a declaration of the project as an 

eligible offsets project. 

The submission of a false statement is a crime and can also lead to the revocation of projects and the 

issuance notices requiring the relinquishment of the ACCUs. 

The proposed utmost good faith obligation would take this a step further, imposing scheme-wide 

requirements on scheme participants to act in the utmost good faith in their engagements with the program. 

A similar requirement is imposed under the Insurance Contracts Act 1984 (Cth), which provides (s 13):  

A contract of insurance is a contract based on the utmost good faith and there is implied in such a contract 

a provision requiring each party to it to act towards the other party, in respect of any matter arising under 

or in relation to it, with the utmost good faith. 

The implied duty of utmost good faith is intended to address the information asymmetries inherent in 

insurance contracts, with the failure to comply enabling the other party to unilaterally terminate the 

contract. The situation with carbon offset schemes is analogous, in that proponents stand in a superior 

information position to scheme regulators and, in the absence of the duty, the only way to minimise the 

risks that stem from the information asymmetry is via the imposition of stringent method requirements and 

costly measurement, reporting and verification obligations. The duty of utmost good faith lessens the need 

for these requirements, opening up opportunities for greater flexibility in the design of methods. In this 

instance, the penalties for non-compliance with the duty of utmost good faith would include, at a 

minimum, the revocation of projects and relinquishment of ACCUs.  

Specific measures to reduce transaction costs for participants 

Subsidising measurement costs 

The costs associated with directly measuring emissions are often prohibitively high.43 In these 

circumstances, insistence on requiring proponents to directly measure emissions will render the projects 

uneconomic, even when the underlying activity offers a cheap source of abatement. To overcome this, 

methods can rely on fully model-based approaches to estimate emissions.  

Model-based approaches can substantially reduce transaction costs but their application is dependent on 

robust underlying data and rules to ensure the model is applied appropriately. In many cases, there is 

insufficient data to build and calibrate models, leading to an impasse. A fully modelled approach is not 

possible without improved data, meaning the only way to incentivise the abatement activity is through a 

measurement-based method. However, any such method will have relatively low uptake because of the 

costs of measurement.  

                                                      

42 Carbon Credits (Carbon Farming Initiative—Facilities) Methodology Determination 2015. 
43 For the purpose of this report, direct measurement includes any sample-based process that underpins the estimation of emissions 

and removals.  
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The standard solution to this situation is to commission scientific research to provide the data necessary to 

construct a model. The downsides of this approach are the costs and delay. The abatement activity is 

effectively excluded from the scheme until the science is settled and the model-based method is made. 

An alternative approach is to proceed with a measured-based method and subsidise proponents’ 

measurement costs on the proviso all data are shared to help resolve relevant scientific uncertainties and 

support the construction of suitable models. This lowers the costs associated with obtaining the relevant 

scientific data needed to construct the model-based method. It also reduces the delay in the uptake of the 

abatement activity by lowering the measurement costs borne by proponents. 

This type of approach has ready application to soil carbon. Under the ERF, there are three soil carbon 

methods: two measurement-based methods; and a modelled based method. Owing to uncertainties about 

the impact of relevant abatement activities on soil carbon sequestration, the modelled-based approach is 

highly conservative, limiting the returns to proponents. This, combined with other requirements in the 

method have meant that, to date, there have been no projects registered under the method.  

As of February 2019, there were 44 projects registered under the measurement-based soil carbon methods. 

While the uptake of the methods is positive, it is likely to be less than what is optimal. One of the primary 

reasons for this is likely to be the costs of measurement. A subsidy scheme that assists with the costs of 

measurement could help lower the barriers to the uptake of the measured-soil carbon measurement, thereby 

providing the data necessary to help improve the modelled-based method. This approach would also allow 

for improvements in the national greenhouse gas inventory system. 

Transaction costs as a barrier to small farm and small project participation  

The project-specific nature of ERF methods means farmers wanting to engage in more than one project 

activity on their property must apply multiple methods. As each ERF method is considered separately from 

others, where this occurs, farmers are required to undertake multiple ERF projects and report on each 

project separately. There is limited scope for farmers to realise efficiencies in measurement, reporting and 

audit costs.  

The presence of many relatively small abatement opportunities across a large number of properties presents 

a similar problem. The realisation of these opportunities requires each property owner to undertake a 

separate project and incur the related transaction costs, including in relation to measurement, reporting and 

auditing, and ERF auction participation.   

A potential way of lowering the barriers faced by individual landholders wanting to engage in multiple 

small abatement activities is to develop of a ‘whole-of-farm’ method, which sets the project boundary at 

the property level. Landholders could undertake a series of abatement activities on the property and report 

on net emissions from the property as a whole relative to a historic average (or a historic average emission 

intensity).  

Although conceptually appealing, it would be difficult to manage additionality risks in a whole-of-farm 

method. The emissions and sequestration associated with farm businesses are caused by multiple different 

activities, each with their own drivers and associated trends. Aggregating these at the property level 

obscures the drivers, making it difficult to determine whether the abatement was derived from activities or 

events that would not have otherwise occurred. For example, in a mixed farm business, increases in grain 

prices or falls in livestock prices could trigger destocking and the conversion of pasture into cropping 

areas, resulting in a net reduction in property emissions that was unrelated to the incentive provided by the 

scheme. Controlling for these types of fluctuations in emissions and sequestration is a substantial technical 

hurdle. To overcome this, approaches that are comparable with the Alberta or other schemes may be 
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useful. These approaches do not aim to capture the full range of mitigation options at the farm level, rather 

link related activities. For example, linking manure management with livestock management activities (see 

Section 4).  

Four potentially more prospective solutions to the barriers faced by small farms and small projects are:  

 Institutional changes to facilitate method stacking on individual properties. 

 Institutional changes to facilitate project- and credit-related aggregation. 

 Harmonisation of reporting requirements for small projects. 

 The creation of a small-scale abatement program, analogous to the small-scale renewable energy 

scheme.   

Method stacking 

Method stacking refers to the application of multiple methods to a single property. As discussed, there is 

currently scope for method stacking under the ERF. Where this occurs, proponents must comply with the 

measurement, reporting and auditing procedures in each method. There is limited scope for farmers to 

realise efficiencies in measurement, reporting and audit costs.  

To encourage method stacking, rule changes could be made that relieve proponents of stacked projects of 

some of the requirements under the applicable methods. This is difficult to do with measurement 

requirements without sacrificing environmental integrity. In relation to reporting requirements, it would be 

possible to make rule changes to enable proponents of stacked projects to submit a single, aggregated 

offsets report covering each individual component of the stacked project. This would generate some cost 

savings but greater savings could be made by relaxing the auditing requirements.  

At present, the Carbon Credits (Carbon Farming Initiative) (Audit Thresholds) Instrument 2015 specifies 

that:  

 A project whose average annual abatement is equal to or less than 50,000 tCO2-e must be subject 

to at least three audits over their crediting period. 

 A project whose average annual abatement is between 50,001-150,000 tCO2-e yr-1 must be subject 

to at least four audits over their crediting period. 

 A project whose average annual abatement is greater than 150,000 tCO2-e yr-1 must be subject to at 

least six audits over their crediting period.  

These audit requirements could be relaxed for stacked methods to reduce costs. Rules changes could also 

be made to ensure stacked projects were subject to aggregated audits; audits that covered all projects in the 

stacked project at one time rather than auditing each individual component at different times.  

The argument against this proposal is it would reduce verification and thereby lower the reliability of the 

claims made for credits. There are two main counterarguments. First, these changes ideally would be made 

in conjunction with the imposition of a legislated duty of utmost good faith. Secondly, additional deterrents 

could be included in the Act to promote adherence to the letter and spirit of the rules. These could include 

legislative changes to allow the Regulator to treat stacked projects as a single project when exercising 

compliance and enforcement powers. For example, if a proponent was found to have provided false or 

misleading information in an offsets report in relation to one of the stacked projects, the Regulator could 

require the relinquishment of credits issued in relation to all of the projects.  

Project- and credit-related aggregation 

There are two forms of aggregation: project-related and credit-related. Project-related aggregation involves 

the bundling of abatement activities across different properties into a single project. Credit-related 

aggregation involves the bundling of the carbon credits from separate projects into a single contract for 

marketing purposes. 
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Project-related aggregation can result in significant reductions in transaction costs for small farms and 

projects as it provides economies of scale in measurement, reporting and auditing costs. It also provides a 

vehicle for spreading project risks across landholders. While offering manifest benefits, it can be 

challenging because it requires the development of mechanisms to distribute risks and rewards between 

participating proponents. There needs to be ways of ensuring all participating landholders implemented the 

project activities effectively, for rewarding good performance and punishing underperformers, and for 

ensuring timely reporting. There also needs to be ways of managing the risks of non-compliance by 

individual landholders and for responding to compliance events to ensure compliant landholders are not 

penalised for the actions of others. These risks are particularly acute for sequestration projects, where there 

are permanence obligations and the risk of land being encumbered with carbon maintenance obligations in 

the event of non-compliance. 

Carbon service providers provide project-related aggregation services and there are already a significant 

number of ERF projects involving aggregations across different locations and properties. However, it is 

unclear to what extent project-related aggregation is occurring across properties in different ownership. 

The information provided by carbon service providers suggests that, to date, most project-related 

aggregation is occurring across properties under common ownership (Anon., pers comms., 2019). 

The main barrier to project-related aggregation is the complexity and transaction costs associated with 

negotiating workable partnerships across property owners that equitably divide risks and rewards amongst 

participating landholders and established shared governance structures. There are few viable options 

available to overcome these obstacles. As with all types of joint ventures, there are few shortcuts to 

negotiating and creating shared governance arrangements for commercial projects.  

Credit-related aggregation reduces marketing costs and potentially increases the market power of sellers. 

Like project-related aggregation, it is not without challenges but these are surmountable. The simplest form 

of credit-related aggregation involves the bundling of existing credits into an immediate contract of sale. 

The more useful form of credit-related aggregation is under forward or future contracts because it provides 

participants with price certainty. This form of aggregation can be complex as it requires mechanisms for 

distributing benefits and risks amongst participating proponents. For example, if an aggregated forward 

contract is entered into and one or more participating proponents default, there is the potential for the 

contractual obligations to deliver ACCUs at specified dates to fall onto the contracting entity and/or the 

remaining participating proponents. 

Credit-related aggregation already occurs under the forward contracts awarded through the ERF purchasing 

mechanism. There are a number of contracts that explicitly aggregate credits from multiple projects. 

Moreover, because delivery obligations under ERF contracts are not tied to individual projects, in practice, 

it is likely many contracts will be filled through credit aggregation. 

At present, credit-related aggregation services are provided by carbon service providers. One of the main 

barriers to increased credit-related aggregation is the concentration in the carbon service market. A 

proposal to help reduce this concentration and put downward pressure on service prices is presented in 

section 6.2.5 below. 

Harmonised reporting  

Transition costs are also associated with the generation of reports and the auditing of these reports. While 

aggregators have the internal capacity to generate a pro-former reporting templates to reduce the time 

required to generate reports, this is likely to be beyond individual landholders. Having inconsistencies in 

the reporting format will create additional complexity for auditing.  

It may be possible for there to be a broader support for landholders through the development of reporting 

templates for projects, and publicly available example reports for projects. This could be further aided with 

the development of tools for completing the necessary calculations and demonstrating compliance with the 

method requirements. The Savanna Burning Abatement Tool, SavBAT, is one example of where this has 

been successfully applied. The value of SavBAT in comparison with other available tools, such as 
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FullCAM or the Herd Management Calculator, is that SavBAT also generates the reports. This allows 

comparability between project proponents.  

While tools are under development to support landholders, such as digiscape44 and FLINTpro45, these tools 

are yet to be operationalised for landholders in Australia. Through leveraging off the existing technology, 

and reporting processes, tools could be pursued to harmonise the calculation and reporting on projects, 

which should in turn reduce the time and effort required for data compilation and calculations, reporting, 

auditing, and verification by the Clean Energy Regulator. Such tools could also increase the transparency 

across the scheme. 

Small-scale abatement program 

The implementation of measures to promote method stacking, contract-related aggregation and the 

harmonisation of reporting will go some way to lowering the barriers to small farm and small project 

participation. However, the ERF and other similar offset schemes are designed to set relatively uniform 

standards for certifying the integrity of offset projects and their abatement claims. The need to maintain 

relatively high standards of environmental integrity means transaction costs are unavoidable. Steps can be 

taken to minimise them but they cannot be eliminated: all projects will be required to set baselines, 

measure or estimate emissions, report activities and abatement, undertake verification processes, and 

market credits. The limits on the ability to minimise these transaction costs means economies of scale are 

inevitable. Small projects will incur high transaction costs relative to larger projects, putting them at a 

competitive disadvantage. High upfront transaction costs also act as a significant barrier to entry. 

A potential solution to this issue is the creation of a small-scale agricultural abatement program with low-

cost modelled methods and a tailored marketing scheme that minimises transaction costs. This program 

would be separate from the ERF, generating a distinct type of credit with its own market arrangements. 

The methods would be designed specifically for small-scale projects, with streamlined estimation, 

reporting and verification requirements. The methods would use conservatively calibrated models and 

discount factors to uphold integrity at a scheme-wide level. Ideally, emissions estimation and reporting 

would be integrated through an online portal. Where appropriate, upfront crediting and deeming could also 

be used to incentivise uptake, whereby projects with high upfront costs and low on-going activities, such as 

tree plantings or bio-digestors, receive forward payments of the anticipated abatement. The demand for 

‘small-scale agricultural credits’ could either come from the government (government purchasing and 

relinquishment) or entities with liabilities under the Safeguard Mechanism, who could be required to meet 

a proportion of their liabilities through the surrender of small-scale agricultural credits. The marketing of 

credits would occur through a government entity (the equivalent of a cooperative buyer organisation), who 

would either purchase credits at a set price or sell them to liable entities at a set price through a clearing 

house.   

A similar structure for small projects has been used under the Australian Government’s Renewable Energy 

Target (RET) scheme. The RET is a tradable permit scheme that incentivises electricity generation from 

renewable sources. Originally, all eligible generators received certificates that were sold to electricity 

retailers who had obligations to relinquish a specified number of certificates each year, which cumulatively 

added up to the scheme-wide renewable generation target. In 2011, the scheme was divided in two: the 

Large-scale Renewable Energy Target (LRET); and Small-scale Renewable Energy Scheme (SRES). The 

LRET operates in a similar manner to the original RET, only participation is limited to prescribed large-

scale generators and they receive a distinct type of certificate, known as Large-scale Generation 

Certificates (LGCs). The SRES is aimed at incentivising the installation of small-scale renewable energy 

systems by individual households and small businesses. Eligible energy systems are limited to solar, hydro 

and wind generators, and solar water heaters, below prescribed thresholds. Measurement requirements for 

participants in the SRES are streamlined, with deeming used to allocate ‘small-scale technology 

certificates’ (STC). Demand for both LGCs and STCs comes from electricity retailers, who are required to 

surrender a prescribed number of LGCs and STCs each year. The marketing of STCs occurs either through 

                                                      

44 See research.csiro.au/digiscape/.  
45 See Meetflintpro.com.  
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the STC open market or the government operated STC clearing house, which has a set $40 price. The same 

type of structure could be used to incentivise the uptake of ‘small-scale’ agricultural abatement 

opportunities.  

As discussed in section 4, the CDM has a similar arrangement, with methods split for large and small-scale 

abatement projects. Small-scale projects have simplified methods, baselines, and reporting requirements in 

comparison with the large-scale projects. For afforestation/reforestation there are close to an equal number 

of projects registered against small-scale and large-scale projects, with 29 and 37 respectively, while for 

manure management projects all are large-scale projects. However, there has been some criticism of the 

split approach, in particular the weaker additionality requirements applied for small-scale projects 

(Schneider 2009). 

 

6.2.4 Reducing supply-side policy uncertainty 

Changes in the rules and restrictions governing carbon offset schemes come in two main forms: macro 

changes to the overall design and operation of the scheme; and micro rule and method changes. An 

example of the former is the 2014 changes to the CFI, which, amongst other things, changed its name to 

the ERF, expanded the coverage of the scheme, and introduced the option of 25-year sequestration 

projects. Examples of the latter include the relatively frequent variations to methods, and changes to the 

ERF Rules governing the issuance of credits. 

Under the ERF, the tendency with macro rule changes has been that, where they are made, pre-existing 

projects have been grandfathered over in a way that protects their interests. This occurred when the CFI 

was first created in 2011, and again in 2014 when the CFI was transformed into the ERF. Moreover, after 

the VCS excluded previously registered improved forest management projects in Tasmania, the Australian 

Government grandfathered them over into the ERF. The precedent set by the approach to past macro rule 

changes has reduced the concern over the potential for future changes to cause unexpected losses to ERF 

projects.  

Things have been different in relation to micro rule and method changes. These types of changes are 

generally motivated by a desire on behalf of scheme administrators to uphold or improve environmental 

integrity. Under the ERF, the underlying assumption is that the government carries the majority of the risk 

associated with integrity issues arising from method defects. This assumption underpins the provisions of 

the CFI Act that govern the revocation and amendment of methods. Sections 125, 126 and 127 of the Act 

provide that, where a project is registered under a method that expires, or is varied or revoked, the original 

version of the method will continue to apply to the project unless and until the proponent elects to transfer 

to another applicable method. 

These provisions have potentially had a number of adverse impacts on the method development process. 

Most notably, they are likely to have increased the degree of risk aversion in the design of methods and 

prompted the development of ‘work-arounds’ to enable methods to be varied in ways that ensure the 

variations apply to pre-existing projects. The work-around most commonly used has been to shift method 

requirements from the formal methodology determination into ‘incorporated documents’. As discussed, 

these documents can be amended from time to time without going through the formal method amendment 

process and, when they are, the updated version applies to all projects registered under the method. This 

approach ensures methods can be updated to incorporate new science and to fix defects in method design. 

The use of this approach means that, under the ERF, in some cases, the government carries the risk of 

method defects while in others, formally, proponents carry the risk. The qualifier ‘formally’ is included 

because the fact the government has the ability to change material aspects of methods in ways that apply to 

pre-existing projects does not mean it will do so.  

The other work-around that has been used to address method defects has been to vary the provisions of the 

ERF rules governing the issuance of certificates of entitlement. Under section 15 of the CFI Act, the Clean 

Energy Regulator is required to issue a certificate of entitlement for the issuance of ACCUs if, and only if, 

certain specified requirements are satisfied. Paragraph 15(2)(h) provides that these include any eligibility 
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requirements contained in the regulations or legislative rules. In late 2018, this provision was used to 

address a defect in a human-induced regeneration method. The requirements under the rule were different 

for pre-existing and new projects, with the former being treated preferentially. Notwithstanding this, the 

rule change still imposed new requirements on pre-existing projects. 

The ability of scheme administrators to make micro rule and method changes in ways that apply to pre-

existing projects creates material supply-side policy uncertainty for proponents and investors. On the other 

hand, excessive rigidity in the rules that limits the ability to make changes that apply to pre-existing 

projects encourages excessive risk aversion and threatens market and community confidence in the 

integrity of the scheme. This tension could be resolved in a number of different ways, including by 

establishing upfront rules that allow for retrospective rule changes but place boundaries on the extent to 

which these changes can occur without compensation. An alternative approach proposed by the Climate 

Change Authority is to require proponents to move onto varied methods within two years of the variation 

(Climate Change Authority, 2017). The downside of this approach is it does not place any bounds on the 

extent of the impact on proponents of pre-existing projects. 

 

6.2.5 Lack of awareness of carbon market opportunities 

As discussed in section 5.3.2 above, there are three main information issues that impede the uptake of 

carbon offset projects by farmers: 

 Lack of knowledge about abatement activities and their costs and benefits. 

 Lack of knowledge of carbon markets, covering offset certification processes, prices and the 

markets in which credits can be sold. 

 Lack of trust in the parties offering information on carbon market opportunities. 

There are two main ways to mitigate these barriers: increase the flow of information to farmers on 

abatement technologies and carbon markets; and encourage parties trusted by farmers to provide carbon-

related extension services. This could be achieved by ensuring any proposed agriculture-abatement RD&D 

program (section 6.2.1) includes resources for the provision of extension services. These services could be 

provided by the RDCs responsible for the oversight of the RD&D program. Farm industry associations 

and/or Natural Resource Management (NRM) organisations could also be encouraged to provide extension 

and even direct carbon services. For example, industry-based or regional cooperatives could be established 

for the marketing of agriculture-related carbon credits with seed funding from government. These 

cooperatives could help lower marketing costs, while also providing a trusted source of advice on the 

design and uptake of carbon offset projects.  
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7. Conclusion 

There are significant opportunities in the agriculture sector to reduce emissions and increase sequestration 

at low cost. Carbon offsets provide a means of capturing these opportunities in a way that will often help 

farmers improve their profitability and on-farm environmental outcomes. The ERF has demonstrated this, 

with the scheme dominated by agriculture-related projects since its inception. As of February 2019, more 

than 70% of registered ERF projects were from the agriculture sector. Despite this success, the uptake of 

carbon offset projects in the farm sector has been inconsistent. Most of the uptake to date has involved the 

regeneration or protection of native forests on grazing lands in semi-arid regions of Queensland, New 

South Wales and, to a lesser extent, Western Australia and South Australia. The uptake in other areas and 

of other project types has been limited, with the exception of savanna burning projects in northern 

Australia.   

The inconsistent uptake of carbon offset projects suggests the presence of material barriers to broader 

agricultural participation in carbon markets. To evaluate the nature and magnitude of these barriers, we 

reviewed the existing literature on the obstacles to farmer participation in carbon markets and undertook 

surveys of farmers and carbon service providers. The results suggest there are a collection of interacting 

factors that deter farmer participation, which differ depending on project and farm type and the individual 

characteristics of landholders. The barriers reflect both demand- and supply-side issues, and include low 

carbon prices and price uncertainty, restrictions on the scope of methods, high transaction costs, lack of 

information and a lack of trust in information providers, and concerns about changes in the rules that 

govern participation and crediting.  

In some cases, the primary solution to the barriers to participation will be an increase the price of carbon 

credits, which will improve the financial viability of projects. However, higher prices alone are unlikely to 

be a cure-all. There are a number of non-price factors that inhibit the uptake of agriculture-related offset 

projects that require targeted policy responses. These include the scope of methods and eligible activities, 

the absence of cost-effective abatement technologies, the lack of awareness of carbon market opportunities 

and the complexity and transaction costs associated with participation. Policy measures can be designed to 

mitigate many of these issues and thereby facilitate greater agricultural participation in the efforts to reduce 

Australia’s greenhouse gas emissions. 

Further research is warranted to inform the design and implementation of the required policy responses. In 

particular, more information is needed on the extent of the information barriers across the agricultural 

sector and of the nature and importance of the barriers in different parts of the industry. Additional public 

investment in RD&D in agricultural abatement technologies is also warranted, which should include funds 

for the development of new or expanded methods and the emissions estimation tools that underpin them.  

In seeking to mitigate the barriers to the uptake of agricultural abatement activities, policymakers should be 

mindful of the developments in other jurisdictions and carbon markets. This research has demonstrated the 

benefits of exploring how similar issues have been addressed in other carbon offset schemes. Australia also 

has many learnings to share with emerging markets. 
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