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1. Introduction 
The ACCU scheme currently has two soil carbon methods available for new projects: 

• Carbon Credits (Carbon Farming Initiative—Estimating Sequestration of Carbon in 

Soil Using Default Values) Methodology Determination 2015 (default modelled 

method); and 

• Carbon Credits (Carbon Farming Initiative—Estimation of Soil Organic Carbon 

Sequestration Using Measurement and Models) Methodology Determination 2021 

(2021 measurement and modelled method). 

The default modelled method currently has no registered projects. All existing soil carbon 

projects (n=724) are registered under the 2021 measurement and modelled method 

(n=573) or one of two methods that were superseded by the 2021 method: 

• Carbon Credits (Carbon Farming Initiative—Measurement of Soil Carbon 

Sequestration in Agricultural Systems) Methodology Determination 2018 (n=133); 

and  

• Carbon Credits (Carbon Farming Initiative) (Sequestering Carbon in Soils in Grazing 

Systems) Methodology Determination 2014 (n=18). 

The object of the ACCU scheme’s soil carbon methods is to incentivise changes in land 

management practices that are likely to build soil organic carbon (SOC) stocks. SOC refers to 

the carbon embodied in soil organic matter (SOM), which is the organic component of the 

soil. SOM is comprised of wholly and partially decomposed plant and animal material and 

the microorganisms that feed on those and other organic materials. The organic materials in 

soil include such things as surface litter, plant residues and root fragments, except where 

they are greater than 2mm in size. Generally, the carbon in organic materials larger than 

2mm is not included in the SOC stock. 

The amount of SOC in any area is a function of a dynamic balance between inputs of organic 

matter – most notably, plant roots, litter and soil microbes – and its loss through 

decomposition (CO2 emissions from respiration of soil microbes). Hence, building these 

stocks requires SOM inputs to be increased and/or for decomposition-related losses to be 

reduced so that the SOC stocks attain a new, higher, equilibrium level. Due to the dynamic 



2 
 

nature of the stock, keeping SOC stocks at any new higher equilibrium requires the increase 

in inputs or reduction in losses that are responsible for the increase to be maintained 

through time. If they are not, the stock will revert to its previous levels. 

It is well recognised in the scientific literature that, in agricultural systems, SOC stocks are 

often below their theoretical potential due to past or existing land management practices 

and/or natural soil limitations. This creates opportunities for SOC stocks to be increased 

through land use and land management changes that increase inputs of organic matter 

and/or to reduce decomposition-related SOC losses. Depending on the nature and condition 

of the soils, these changes can include: 

• applying synthetic or non-synthetic (e.g. compost and manure) fertilisers or irrigation 

to increase plant growth and associated biomass inputs to soil; 

• applying soil additives like lime and gypsum to address soil fertility limitations (e.g. 

acidic, sodic and magnesic soils) and thereby increase organic inputs or reduce 

losses; 

• converting cropland to pasture (increasing inputs and reducing losses from 

ploughing); 

• retaining stubble after cropping; 

• converting from intensive tillage practices to reduced or no-tillage practices; 

• renovating pastures to increase pasture production and associated biomass inputs to 

soil; and 

• introducing legumes in cropping or pasture systems to boost soil nitrogen levels and 

increase plant growth. 

Increasing SOC levels will generally improve soil health, water infiltration and retention, and 

plant growth, and thereby benefit agricultural production. Reflecting this, several of the 

practices that increase SOC levels are already common practice because they align with the 

financial interests of agricultural businesses. Despite the profitability of some practices, 

there are still opportunities for SOC stocks to be increased in agricultural landscapes. 

Financial and non-financial barriers can impede the adoption of otherwise profitable 

practices. Further, in many cases, additional financial incentives are required to make 

relevant land use and land management changes profitable. Government incentives can be 

used to help overcome these barriers. 
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2. Are carbon offsets the right policy instrument to incentivise soil 
C sequestration? 

While there is broad agreement in the literature that it is possible to increase SOC stocks in 

agricultural landscapes, and of the merit of doing so in many cases for soil health, 

productivity and climate mitigation purposes, there is disagreement about the extent of the 

opportunity and of the merits of using carbon offset credits to realise it. 

The concerns about the use of carbon offset credits relate to the extent to which it is 

possible to have high confidence that any credits that are issued to soil carbon projects are 

likely to represent real, additional and permanent abatement. There are four intrinsic 

features of SOC stocks and the ways they can be increased that make SOC projects 

problematic from a carbon offset integrity perspective. 

1. Spatial variability in SOC stocks. SOC stocks exhibit relatively high spatial variability, 

even on small spatial scales, due to variations in soil characteristics, topography and 

vegetation cover. SOC stocks are a function of the SOC concentrations (mass of SOC 

per unit mass of soil) and bulk density of the soil (mass of soil per unit volume), both 

of which need to be measured to estimate SOC levels and both of which are spatially 

variable.1 High spatial variability in SOC stocks increases the uncertainty of soil 

carbon measurements, which is particularly problematic if the magnitude of likely 

increases in SOC that underpin the issuance of carbon credits is similar to 

measurement uncertainty. A comprehensive review of SOC field studies in Australia 

that was published in 2010 found that the observed rates of increase in SOC stocks 

through improved management practices was 0.2-0.3 tC per hectare per year in 

cropping systems and 0.1-0.3 tC per hectare per year in grazing systems.2 In 

comparison, the estimated SOC stocks across most of the intensive agricultural land 

use areas in southern and eastern Australia (wheat-sheep belt) typically range 

between 30-70 tC ha and, in some areas, can exceed 150 tC ha (Figure 1). It has been 

estimated that, even in well-designed SOC studies, sampling error can be ±20% and 

laboratory measurement error ±10%, suggesting that the margin of error in the 

estimates of SOC could often be significantly greater than any estimated increase.3 

The degree of uncertainty can be reduced by requiring more intensive sampling and 

dictating the use of more accurate measurement equipment. However, these 

approaches increase compliance costs for proponents, decreasing participation. 

While this type of tension is a feature of most types of carbon offsets, the variability 

of SOC stocks makes it particularly acute in SOC projects.  

 
1 Don, A. et al. (2007) Spatial and vertical variation of soil carbon at two grassland sites — Implications for measuring 
soil carbon stocks. Geoderma 141(3-4) 272-282.  
2 Sanderman, J. et al. (2010) Soil Carbon Sequestration Potential: A review for Australian agriculture. Report for the 
Department of Climate Change and Energy Efficiency. CSIRO Land & Water, Urrbrae, SA.  
3 White, R. (2022) The Role of Agriculture in the Australian Government’s Emission Reduction Fund. Advances in 
Environmental and Engineering Research 3(4), 2204039. 
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The sampling error associated with soil carbon projects can arise from both the 

sampling of soil for carbon and bulk density. Soil bulk density is difficult and costly to 

measure and requires different procedures depending on soil type. Most of 

Australia’s soils, particularly those in drylands, can be sampled with cores, but the 

presence of coarse fragments (rocks, stone) makes bulk density assessment more 

difficult and highly variable. Importantly, coarse fragments can inflate soil density 

values, resulting in an overestimation of SOC pools. 

High spatial variability in SOC and bulk density, particularly in dryland environments, 

can result from an inability to adequately sample different environments across the 

landscape. SOC pools beneath woody vegetation are typically orders of magnitude 

greater than those in the interspaces (between the vegetation).4 Thus, sampling 

location and stratification are critically important for determining true landscape 

level soil organic pool values. Sampling that involves stratification rather than 

random sampling is expensive, and changes in SOC may merely reflect the effects of 

different monitoring or sampling protocols. 

Figure 1. SOC in Australian soils to 30 cm depth 

 

Source: Henry, B. (2023) Potential for soil carbon sequestration in Northern Australian grazing lands: A review 
of the evidence. Department of Agriculture and Fisheries, Queensland. Map derived from Viscarra Rossel, R.A. 
et al. (2014). Baseline map of organic carbon in Australian soil to support national carbon accounting and 
monitoring under climate change. Global Change Biology 20, 2953‐2970.  

 
4 Graham S., Wilson B. R., Reid N., Jones H. (2004) Scattered paddock trees, litter chemistry, and surface soil 
properties in pastures of the New England Tablelands, New South Wales. Australian Journal of Soil Research 42, 905-
912. 
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2. Variability through time in SOC stocks. In addition to being spatially variable, SOC 

stocks can also exhibit relatively high temporal variability. This is illustrated in the 

results of a study on SOC in a vertisol (clay-rich soil) under native brigalow (Acacia 

harpophylla L.) vegetation in Queensland over a 33-year period (Figure 2).5 Despite 

no material changes in land use or management, and the consistent cover of 

remnant brigalow, SOC levels in the top 30 cm ranged between 52 tC ha and 61 tC ha 

over the 33-year study period. These types of temporal stock changes are typically 

attributable to the dynamic and complex nature of SOC, and the extent to which 

changes in temperature and rainfall influence SOC inputs and losses.6 The other 

notable result from the study was that SOC stocks at the site increased by 5.8 t/ha 

over the study period. The authors of the study hypothesised that this increase was 

possibly due to a combination of the CO2 fertilisation effect (increasing atmospheric 

CO2 promoting increased plant growth) and increasing atmospheric nitrogen 

deposition and resulting nitrogen fixation in soils (additional nitrogen accretion to 

SOM reducing SOC losses through soil microbial respiration). That is, in addition to 

temperature and precipitation-related fluctuations, changing atmospheric CO2 and 

N2 levels can also cause changes in SOC levels. The degree of temporal variability in 

SOC stocks, and the extent of the influence of non-anthropogenic factors on SOC 

levels, creates three integrity risks related to crediting management-induced SOC 

stocks.  

• It makes it harder to robustly measure changes in SOC stocks, with more than 10 

years often required before it is feasible to confidently detect stock changes.7 

• It creates a material risk that projects will be credited for SOC stock changes that 

are attributable to climate-related factors rather than the project activities.  

• It increases the risk of climate-induced reversals – credited increases in SOC 

being lost due to climatic factors, including drought and longer-term reductions 

in average rainfall. 

 
5 Dalal, R. et al. (2021) A study over 33 years shows that carbon and nitrogen stocks in a subtropical soil are 
increasing under native vegetation in a changing climate. Science of the Total Environment 772, 145019.  
6 Henry, B. (2023) Potential for soil carbon sequestration in Northern Australian grazing lands: A review of the 
evidence. Department of Agriculture and Fisheries, Queensland; Chan, K. et al. (2010) Soil carbon stocks under 
different pastures and pasture management in the higher rainfall areas of south-eastern Australia. Australian Journal 
of Soil Research 48, 7–15.  
7 Meyer, R. et al. (2015) Process modelling to assess the sequestration and productivity benefits of soil carbon for 
pasture. Agriculture, Ecosystems and Environment 213, 272–280; Henry, B. (2023) Potential for soil carbon 
sequestration in Northern Australian grazing lands: A review of the evidence. Department of Agriculture and 
Fisheries, Queensland.  



6 
 

Figure 2. Soil organic carbon (SOC) stocks in a vertisol (clay-rich soil) under native brigalow 

(Acacia harpophylla L.) vegetation in Queensland over a 33-year period (red dots show 

SOC to 30 cm, blue dots to 10 cm) 

 

Source: Dalal, R. et al (2021) A study over 33 years shows that carbon and nitrogen stocks in a subtropical soil 
are increasing under native vegetation in a changing climate. Science of the Total Environment 772, 145019.  

3. Low observability of SOC stocks. SOC stocks can be reliably assessed only through 

soil sampling that measures both SOC concentrations and bulk density. Unlike 

projects that involve trees, the credited stocks are not observable remotely or with 

the naked eye. This increases the risk of gaming and deliberate non-compliance 

because of the difficulty in monitoring and verifying compliance with relevant 

measurement protocols. Proponents can manipulate when and how they sample, 

and could even interfere with the samples themselves, with minimal risk of 

detection. 

4. Project activities that are already common practice. Many of the practices that 

increase SOC levels align with the financial interests of agricultural producers. This is 

for the simple reason that increasing SOC generally improves soil health and fertility, 

which, in turn, increases plant growth. This is why SOC projects are often presented 

as offering a ‘win-win’ solution for the climate and agricultural producers – they 

reduce emissions, whilst increasing agricultural productivity and business 

profitability. While this can reduce a land manager’s resistance to undertaking a SOC 

project, it also increases the risk of producers being credited for SOC increases that 
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are a product of land management changes that have already been adopted or 

would have occurred anyway. 

The combination of these four factors, along with the consequences associated with issuing 

carbon offset credits for non-additional and uncertain outcomes, makes the use of carbon 

credits to incentivise SOC projects highly problematic. It is difficult to balance the competing 

needs to make projects commercially appealing, while ensuring there is high confidence 

that credited abatement is real, additional and permanent. 

The ACCU scheme’s default modelled method addresses the integrity challenges associated 

with SOC offset projects via four main mechanisms:  

• it limits eligibility to projects involving three activities that are known to increase SOC 

levels (conversion from crop or bare fallow to pasture, stubble retention, and 

‘sustainable intensification’ – nutrient management, soil acidity management, new 

irrigation and/or pasture renovation);  

• it largely limits eligibility to projects located in the intensive agricultural land use 

zone, where past practices are known to have depleted SOC;  

• it subjects projects to a series of process-based regulations that require proponents 

to engage a ‘qualified person’ to undertake soil testing and evidence that there is a 

soil deficiency that limits plant growth (e.g. for nutrient deficiency or soil acidity 

projects) and prepare a strategy that details how the deficiency will be addressed; 

and  

• it requires proponents to use conservative default sequestration values derived from 

FullCAM to estimate SOC changes. 

Arguably, the approach used in the default modelled method is overly conservative, as 

evidenced by the fact there are no projects registered under it.8 However, the method is still 

risky as it assumes that projects meeting the eligibility requirements will always increase 

SOC levels. The method does not require proponents to test and verify any credited SOC 

increases. 

  

 
8 There is research that suggests the primary reason for low uptake may relate to the low profitability of most eligible 
activities. White, R., Davidson, B. (2016) The Costs and Benefits of Approved Methods for Sequestering Carbon in 
Soil Through the Australian Government’s Emissions Reduction Fund. Environment and Natural Resources Research 
6(1), 99-109.  
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3. Integrity problems with the 2021 measurement and modelled 
method 

The integrity risks associated with the 2021 measurement and modelled method are 

significantly greater than those associated with the default modelled method. This is 

primarily because the method was explicitly designed with the intent of lowering costs and 

reducing conservativism to promote uptake. As the method’s Explanatory Statement states:  

The Determination aims to support greater uptake of soil carbon projects by 

overcoming barriers to participating in the ERF by reducing costs and introducing 

new activities to store carbon. For the first time it will allow modelled estimates of 

soil carbon change to be used, in combination with measurement approaches, which 

is expected to significantly reduce costs over time.9  

Key aspects of the 2021 measurement and modelled method, and notable integrity issues 

associated with relevant requirements, are as follows.  

1. Lack of appropriate measures to mitigate project additionality risks 

Projects must involve at least one new or materially different eligible management 

activity on land that was used for pasture or cropping, or was bare fallow, for at least 

the five years immediately prior to the submission of the registration application. 

There are now 13 eligible management activities, many of which are common 

practice (e.g. applying synthetic and non-synthetic fertilisers, liming to remediate 

acid soils, pasture renovation, low and no tillage, stubble retention, and planting 

legumes in cropping or pasture systems). Notably, proponents need only to 

undertake one new or materially different land management activity, which creates 

a material risk that proponents will be credited for abatement that is a product of 

management practices that are not additional because they would have been done 

anyway. Take, for example, a landholder who, before registering a project, identifies 

a material soil deficiency (e.g. low phosphorus or potassium) and takes action to 

address it through the implementation of a revised fertiliser regime. Several years 

later, the proponent registers a project and identifies planting legumes as the new 

activity, while continuing with the revised fertiliser regime. The method contains no 

processes to separate the impacts of the revised fertiliser regime from the impacts of 

the legumes, or from climate-related SOC changes. The method simply credits any 

increases in SOC levels that are measured or estimated after the baseline sampling 

round (and after deducting increases in project emissions). This creates a significant 

risk of the project being credited for SOC increases that are mainly due to the revised 

fertiliser regime (i.e. of crediting non-additional abatement).  

 
9 Carbon Credits (Carbon Farming Initiative— Estimation of Soil Organic Carbon Sequestration using Measurement 
and Models) Methodology Determination 2021: Replacement Explanatory Statement. Commonwealth of Australia, 
Canberra, p 2.  
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Many soil scientists focus primarily on measurement-related issues when discussing 

the risks associated with SOC methods. However, adverse selection makes 

additionality risks at least as, if not more, important. The landholders who are most 

likely to register projects are those who have already implemented relevant land 

management changes and those who would have adopted relevant land 

management changes anyway, without the incentive provided by the scheme.  

2. Lack of appropriate measures to mitigate permanence risks 

To address permanence concerns and the risk of reversals, proponents are required 

to conduct or maintain at least one eligible management activity until the end of the 

applicable permanence obligation period (i.e. 25 or 100 years after the date of first 

ACCU issuance). The relevant activity can change over time but at least one eligible 

activity must be conducted or maintained over this period. The flexibility given to 

proponents to change their eligible activities creates a material risk that SOC 

increases that are attributable to intensive management interventions could be lost. 

This is because SOC increases from changes in land management practices are 

generally concentrated in the first two to three decades following their initial 

adoption.10 After this, the gains are likely to be relatively limited because, 

theoretically, the stocks should have reached or be nearing their new quasi-

equilibrium state. If the implementation of an intensive intervention is contingent on 

the receipt of carbon credits, as the number of credits falls and eventually reaches 

zero, there is a risk relevant proponents will want to stop undertaking them. The 

method allows this to happen because the proponent can switch the intensive 

intervention that is responsible for the increase for a cheaper intervention that may 

not have the same effects. This could lead to the loss of the sequestration achieved 

by the intensive intervention.  

3. Reliance on a flawed land management strategy process 

Proponents are required to get a ‘qualified person’ to prepare or review a land 

management strategy for the project. The strategy must include information that 

demonstrates that the ‘overall impact of all land management activities conducted in 

the project area could reasonably be expected to improve soil organic carbon stocks 

over time’.11 The framing of this requirement is notable, as it does not require the 

qualified person to certify that the eligible activity(s) that is new or materially 

different activity is likely to increase SOC levels – merely that the overall impact of all 

management activities, new and old, can be expected to improve SOC stocks. The 

strategies must be reviewed and, if necessary, revised by a qualified person at least 

once every 5 years during the crediting period and then once every 10 years after 

 
10 Henry, B. (2023) Potential for soil carbon sequestration in Northern Australian grazing lands: A review of the 
evidence. Department of Agriculture and Fisheries, Queensland. 
11 Carbon Credits (Carbon Farming Initiative—Estimation of Soil Organic Carbon Sequestration using Measurement 
and Models) Methodology Determination 2021, s 13(1)(a)(iv).  
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that until the end of the permanence obligation period. The purpose of the 

strategies appears to be to ensure landholders are aware of project risks and their 

project obligations, and ensure landholders have realistic expectations about the 

number of ACCUs they might receive. As the Explanatory Statement remarks:  

The purposes of the land management strategy … is to help: … manage 

proponents’ expectations about the potential to increase soil organic carbon 

for their project site. … ensure alignment between long-term farm business 

objectives and a soil carbon project, particularly given the permanence 

obligations on the landholder; and ensure all relevant parties are aware of 

the risks and their obligations in undertaking a project.12  

4. Risk of unrepresentative baseline period for project emissions 

The net abatement amount for a project in a reporting period is determined by 

estimating the change in the SOC stock in the relevant CEAs and then deducting any 

recorded increase in project emissions in the project area. Project emissions are 

required to be deducted from any recorded SOC increase if they exceed average 

project emissions levels during the baseline period. The baseline period for these 

purposes is the 5-year period prior to the submission of the project registration 

application. Under the 2014 and 2018 measurement-based methods, the baseline 

period is 10 years. Reducing the length of the baseline period makes it easier for 

proponents to compile relevant management records to facilitate the calculating of 

average project emissions. However, it also increases the risk that the period is not 

representative of normal operations. 

5. Inadequate measures to mitigate measurement and climate-related additionality 

risks, and lack of safeguards against crediting ineligible carbon abatement 

Project proponents can estimate SOC stocks at intervals of one to five years using 

one of three approaches: 

a. measurement-based, where soil core samples are taken and then dried and 

analysed in a laboratory;  

b. model-assisted estimates, where soil core sampling is combined with 

modelling to reduce the sampling density required to obtain acceptable 

estimates of soil carbon; and 

c. model-only estimates, where models are used to estimate stocks (model-only 

estimates cannot be used for the baseline estimate and must be 

complemented with one of the other two approaches at least once every 10 

years to ensure estimates are aligned with actual abatement).  

 
12 Carbon Credits (Carbon Farming Initiative— Estimation of Soil Organic Carbon Sequestration using Measurement 
and Models) Methodology Determination 2021: Replacement Explanatory Statement. Commonwealth of Australia, 
Canberra, p 29. 
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For all three approaches, two mechanisms are used to mitigate the risk of over-

crediting due to measurement error. The first is that the method uses a designated 

probability of exceedance when calculating the creditable change in SOC stocks. At 

present, this is set at 60%, which increases conservatism. The second is that a 

temporary 25% discount is applied when calculating abatement when there has only 

been one sampling or estimation event after the baseline sampling round. The 25% 

discount is not applied in subsequent rounds, meaning that, if the SOC levels are 

maintained, the discount is effectively returned. This temporary discount is intended 

to reduce the risk of crediting short-term fluctuations in SOC stocks that are 

attributable to climate-factors rather than the project activities. In the previous 2014 

and 2018 versions of the method, a 50% discount was applied. 

In addition to the above measures, the method contains procedures to reduce the 

risk associated with the reliance on model-only estimates. Most notably, the 

modelled estimates are adjusted for the bias and precision of the model observed in 

a sample of CEAs (known as the ‘validation group’). The CEAs included in the 

validation group do not need to come from the same project. CEAs can be grouped 

across multiple projects to form a single validation group, thereby reducing costs. 

The validation group is divided into no more than 10 subgroups. Subgroups are then 

randomly selected for sampling for each estimation event. A discount factor is 

applied when using the model to estimate SOC levels in unsampled CEAs, which is 

based on the correlation between the modelled and measured estimates in the 

sampled CEAs in the validation sub-group. For example, if the correlation coefficient 

is 1 in the sampled CEAs (indicating perfect concordance between model and 

sample), there is no discount. At the other end of the spectrum, if the correlation 

coefficient is 0, a discount factor of 5 is applied, limiting the likely credited 

abatement. 

Notwithstanding these measures, there are a number of material integrity issues 

associated with the way the method credits changes in SOC levels. The primary 

integrity problems are as follows.  

A. Absence of appropriate measures to account for impacts of seasonal 

variability 

The method calculates abatement based on estimated or recorded stock 

changes only. This creates a substantial risk that projects will be credited for 

SOC changes that are a product of seasonal- or climatic-factors rather than 

the project activities, contrary to the additionality and conservativism offset 

integrity standards that are meant to underpin ACCU methods.13 

 
13 Mitchell, E. et al. (2024) Making soil carbon credits work for climate change mitigation. Carbon Management 15(1), 
2430780. 
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The nature of this risk is illustrated in Figure 3 below, which shows annual 

SOC stocks over the 25-year crediting period of a hypothetical project. Over 

the crediting period, the SOC stocks fluctuate between a low of 37.6 tC ha 

and a high of 42.3 tC ha but the long-term trend is flat, suggesting the 

fluctuations are climate-related and the project activities had no impact. 

Given this, ideally, the project would receive no credits. However, because 

the method credits based on stock change and allows for crediting before 

there is sufficient data to reliably assess the impacts of the project activities, 

the project is likely to be credited approximately 16 ACCUs per ha, with 

roughly 14 of these allocated in the first 4 years. This result is driven by the 

natural variability in SOC stocks and the fact that the stocks were relatively 

low at the time of the baseline sampling round. The same issue would not 

arise if the sampling occurred when the stocks were above the long-term 

average. This could lead some to argue that the ‘overs will cancel out the 

unders’. That is, provided the measurement protocols are unbiased, any 

over-crediting should be balanced out by an equal number of projects that 

are under-credited. However, this ignores the asymmetric risk profile 

associated with offset projects. Subject to the 5-year maximum reporting 

period requirement and 10-year sampling period requirement, project 

proponents can select when and where they sample, and they are only likely 

to report where there is an increase in SOC levels so that credits can be 

claimed. This means there is likely to be bias in the reported and credited 

abatement estimates towards projects that experience SOC increases, 

particularly in the early years following project registration. It is also unlikely 

that the Clean Energy Regulator will (or could) require proponents to return 

credits in the event of an over-crediting event like that described in 

hypothetical. 

There is some evidence that the spatial and temporal variability of soil carbon 

stocks, combined with the opportunity to receive credits when stocks 

increase but not report when stocks decline, is affecting how projects are 

defined and registered under the 2021 method.14 The spatial distribution of 

soil carbon project areas reveals numerous instances of project clusters, 

whereby multiple adjacent areas are registered as separate projects by the 

same proponent. This pattern is not common in other area-based ACCU 

methods. One explanation for this phenomenon is gaming, whereby projects 

are registered as multiple independent areas to take advantage of the 

opportunity to gain credits primarily because of variability in stocks and 

uncertainty in their measurement. 

 
14 Department of the Environment, Tourism, Science and Innovation (DETSI) (2025). Exploring the behaviour of the 
ACCU Scheme 2021 Soil Carbon Method. Queensland Government, Brisbane. 
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Figure 3. SOC stocks in a hypothetical ineffective soil carbon project  

 

B. Immediate crediting increases additionality risks 

The method allows CEAs to be credited on an annual basis over a project’s 

first 10 years, based on modelled estimates. This ignores the fact it is likely to 

take approximately 7-10 years in most cases to reliably detect any SOC 

changes that are attributable to the project activities. At the very least, the 

method should delay crediting until there is confidence the project activities 

have resulted in real and additional sequestration, consistent with the 

additionality and conservativism offset integrity standards.15  

C. 25% discount is manifestly inadequate 

The temporary 25% discount is unlikely to be sufficiently conservative, 

particularly given that it can be as little as 12 months between the baseline 

sampling and the first estimation event. It is also based on the false 

assumption that the application of a single discount to the first estimation 

event is likely to be sufficient to capture the effects of seasonal variability, 

ignoring the potential for later seasonally induced increases in SOC levels to 

lead to the crediting of non-additional abatement. 

D. Risks stemming from the proliferation of models 

The method allows proponents to develop their own models or to use 

existing mechanistic models like FullCAM, RothC and APSIM, with the main 

 
15 Mitchell, E. et al. (2024) Making soil carbon credits work for climate change mitigation. Carbon Management 15(1), 
2430780. 
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requirement being that the models are spatially explicit. This increases the 

complexity of assessment for the regulator and third parties, increasing 

measurement and verification risks. 

E. Risk of crediting ineligible abatement 

The method allows for projects to be credited for increases in SOC in the 0-

30cm and the 30-100cm layer, even though the latter is not included in 

Australia’s National Inventory Report. This means ACCUs may be issued for 

abatement that does not currently count towards Australia’s international 

climate change mitigation targets (and may never be counted). 

4. Conclusion 
The 2021 measurement and modelled method does not meet any reasonable interpretation 

of the offsets integrity standards. 

1. It has weak project additionality controls, allowing for projects to be registered that 

are likely to be credited for SOC increases that are attributable to past land 

management activities and/or activities they would have been adopted anyway. 

2. It has proponent-friendly measurement and estimation processes that do not 

provide adequate safeguards against crediting non-additional increases in SOC 

levels, particularly those associated with seasonal variability and potentially even 

changes in atmospheric CO2 concentrations (CO2 fertilisation). 

3. The method allows for crediting well before there can be reasonable confidence that 

the credited increases in SOC stocks are attributable to the project activities.   

4. By allowing soil C increases in the 30-100cm soil layer to be credited, the method 

creates a high risk that ACCUs will be issued for abatement that is not counted 

towards Australia’s international mitigation targets. 

5. The method magnifies permanence risks by allowing proponents to change their 

eligible activities after they have received credits. These flexible permanence 

processes that are susceptible to gaming. 

6. The baseline period for calculating project emissions is too short, increasing the risk 

of over-crediting by a failure to adequately account for increases in emissions that 

are attributable to the project activities. 

7. The measurement error associated with SOC stocks will often be significantly greater 

than any plausible project-induced stock increases. The integrity problems 

associated with this inherent feature of SOC stocks are magnified by the 

unobservable nature of SOC stocks, creating a material risk of gaming and deviance 

in SOC measurements. Numerous examples of multiple adjacent project areas being 

registered by single proponents provides evidence that gaming is indeed occurring. 
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At present, only a relatively small number of ACCUs have been issued to soil C projects 

(320,424 ACCUs), all to projects registered under the 2021 measurement and modelled 

method. However, the crediting that has occurred has highlighted the magnitude of the 

weaknesses with the 2021 measurement and modelled method and the need for it to be 

rescinded. Most of the projects have been credited for increases in soil C carbon stocks that 

are well above the range that the science suggests is plausible from management changes, 

emphasising the method’s vulnerability to crediting non-additional and implausible C stock 

increases. 

We have doubts about the ability to design a robust soil carbon method. There is no viable 

way of balancing the need to guarantee that issued credits reflect real, additional and 

permanent abatement, with the commercial needs of proponents. The Australian 

Government should explore alternative ways of incentivising land management changes 

that are known to promote soil health and align with the needs of agricultural businesses. 

Continuing to try to achieve this legitimate policy objective with carbon offsets will further 

degrade the reputation and efficacy of the ACCU scheme. It is also crowding out the 

opportunity for sensible policy development.  


