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Executive summary
Following seven months of study and wide-ranging stakeholder consultation, South Pole has
found that, by 2030, fire management activities in the 10 Deserts (10D) region could contribute to
Australia’s emissions reduction targets in line with the Paris Agreement and ease its abatement
burden by somewhere in the range of 146,000 to 438,000 tonnes of carbon dioxide equivalent
per year (tCO2e/yr).
However, the proposed abatement calculated in this study relies on several untested and
unproven assumptions that cannot be confirmed until further research is undertaken on fuel
accumulation and burning efficiency values in spinifex and mulga systems, and a strong
correlation between high rainfall years and large areas of fire is established.
A fire methodology for the 10D region would be primarily aimed at reducing the spread of large,
damaging, yet occasional wildfires. It is the South Pole project team’s view that, based on
experience and an understanding of the Emissions Reduction Fund (ERF) system, both the
Department of Environment and Energy (DoEE) and the Emissions Reduction Assurance
Committee (ERAC) would take a sceptical view on whether these extreme years of fire could be
reduced by human activity. There is no direct published evidence on whether it is indeed possible
to reduce fire extent during extreme years in the desert through cool burning in other years, and
there are only a few studies confirming the effect on fire scar patchiness.
The South Pole project team has found that the current policy framework of the ERF is not well
suited to the proposed activities investigated for this study. A fire management method for the
Deserts would need to be tailored to their unique circumstances, recognising the strong social,
cultural and environmental benefits of fire management. The review of the ERF and the Climate
Solutions Package and associated Fund (CSF) announced in early 2019 may provide a platform
for the formal recognition of co-benefits as a start for a more suitable mechanism for a desert
carbon project. If the goal for 10 Deserts and Desert Support Services (DSS) is to continue to
pursue a desert fire management programme funded through climate finance, it would be prudent
to be more actively engaged in shaping any proposed policy and regulations.
Despite the low level of confidence in federal government support for developing a new method
following the framework proposed in the study, in the case that a method was to be developed,
there would be potential for a carbon project in the 10D region. However, due to low total regional
abatement and low abatement per unit area, combined with currently low carbon prices, a
proposed activity of emissions avoidance through fire management could only support one or,
more ambitiously, two projects, in the northern part of the area defined as Zone 1 in the 10D
region.
A second proposed activity (although it is a similar activity as above but for different objectives)
is fire management in and around spinifex-mulga systems. That is, a strategic cool burning
operation conducted across primarily Zone 2 of the 10D area to reduce the likelihood and impact
of hotter fires on mulga and other sparse woody vegetation which are at risk of permanent loss.
The potential abatement from the second activity has not been included in the overall estimate
for Australian Carbon Credit Unit (ACCU) generation for this feasibility study for several reasons.
Most importantly, a significant amount of research and fieldwork would be required prior to
developing estimates, on topics such as existing carbon stores, fire behaviour and impacts and
sequestration rates as a benefit of reduced fire intensity and frequency.
Overall, the quantum of ACCUs achievable by 2030 for the 10D region (conservatively, 1.46
million) would be expected to be considered low for a relevant minister to recommend priority
funding for method development when the Clean Energy Regulator has stated they are seeking
100 million ACCUs from 2020 to 2030. Other methods that deliver a higher volume of abatement
are more likely to be funded ahead of a proposed desert fire method.
From a financial perspective, the operational costs of delivering the estimated abatement may
result in little or no profit and with a high degree of uncertainty regarding the inputs. Like most
7
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savanna-burning projects, a reinvestment model such as the one presented in the study would
mean all funds received would be funnelled back into building access to country, capacity in
human resources, supporting infrastructure, vehicles and other equipment.
It is the project team’s professional assessment that the carbon emissions reduction potential of
the region is best realised outside the current policy and activity limitations of the ERF/CSF. This
could be either through a direct funding model that would need further planning and development
to assess co-benefits, including climate change adaptation, or alternatively, other international
standards. A full investigation of options for international standards that are better at valuing and
more clearly defining co-benefits, as well as the protection of existing carbon stocks, may be
undertaken in the future. It is important to note that any carbon project development within an
international standard framework would require fieldwork and research efforts similar to the
development of an ERF/CSF method.
Table 1: Responses to the tasks and questions posed in the scope of work

Clearly articulate the proposed activity for both avoiding emissions and sequestering
carbon in low-rainfall areas (sub 600 mm per annum) using both traditional and
contemporary fire management techniques, including:

1)
What is the proposed activity and how
would it contribute to emissions
avoidance or carbon sequestration?

2)

●
●

●

●

●

Can the quantified change in
emissions avoidance or
sequestration be identified to be a
direct result of the project activity,
and not resulting from other
natural causes?
How could the emissions
avoidance or sequestration using
the proposed activity be directly
attributed to the activity?
How could the emissions
avoidance and sequestration
address the requirement for
newness and additionality?
How could the emissions
avoidance or sequestration be
quantified in a robust and
affordable/practical way?

●

●

●

●

Reducing (avoiding) fire emissions in those
areas dominated by hummock grasslands
(spinifex), by reducing the total extent (area) of
fires and/or shifting to cooler fires resulting in
more unburnt patches in the horizontal scale of
fuel load.
Protecting carbon stores (sequestration) in
areas of sparse woody vegetation, such as
mulga, by burning around them to reduce the
impact of hotter wildfires intruding into the
patches.
The response here is dependent on the
treatment of the baseline scenario and the ability
to demonstrate the counterfactual of what the fire
regime would have been in the absence of the
project.
For fire emissions avoidance, there is a
correlation between rainfall and fire size;
however, a predictive link could not be identified
within the current level of knowledge or literature.
Further research is needed to determine whether
the link is unequivocal.
Likewise, for sparse woody vegetation, the
counterfactual baseline scenario where the
carbon stock would have been permanently
cleared (assuming high burning efficiency
values) by fire is very difficult to predict.
The proposed activity could leverage and expand
the existing tools and remote sensing imagery
already used by other ERF methods and the
National Greenhouse Gas Inventory (NGGI).
Newness and additionality will be addressed
through the setting of an appropriate emissions
and/or carbon stock baseline.
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Clearly articulate the proposed activity for both avoiding emissions and sequestering
carbon in low-rainfall areas (sub 600 mm per annum) using both traditional and
contemporary fire management techniques, including:

Is the activity likely to have any
adverse environmental, social or
economic impacts?

Is the ERF the best scheme to
promote the outcomes from
undertaking fire management in the
arid zone?

Could the emissions avoidance or
sequestration be reflected in the
NGGI, and if not, how could they be?

What is the emissions avoidance or
sequestration potential of the
proposed activity in various rainfall
bands and bioregions? Is it
significant?

What level/scale of activity under a fire
management method is likely required
to be economically feasible?

The environmental, social and economic impacts of
any proposed activity can be expected to be
comparable to the current savanna burning project
method, although a full analysis would be undertaken
as part of any method development. There could be
some expectations of negative environmental
impacts caused by fire. These would need to be
recorded, reported and mitigated along with other
risks.
No. Payment on delivery of least-cost abatement
using a method that is yet to be developed is not the
best match for the proposed activities, which need a
more predictable cash flow to conduct preventive
burning operations. An investment model that better
matches the timing of revenue and costs, values and
co-benefits, and treats measurable emissions
reductions as a return-on-investment metric, would
be a preferred way to drive abatement. Unlike
savanna burning projects, a desert method would be
expected to have longer periods between revenueraising activities.
The emissions that are subject of this study are
currently reflected in the NGGI but would require
improved data accuracy (e.g. Sentinel imagery 10 m
x 10 m grid) to enable verifiable crediting.
For fire emissions avoidance in Zone 1 and Zone 2:
146,000 to 438,000 tCO2e/yr (rounded to the nearest
1,000).
For sparse woody vegetation, it is currently not
possible to assess under the current version of
FullCAM. The National Inventory method would need
to include such stocks that a “whole of landscape
methodology” under the ERF would credit any
increase (or avoided decrease) of carbon stocks.
The activities are likely to require coordination on a
very large scale – most likely the northern third and
potentially extending to the northern half of the 10D
region.
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Clearly articulate the proposed activity for both avoiding emissions and sequestering
carbon in low-rainfall areas (sub 600 mm per annum) using both traditional and
contemporary fire management techniques, including:
Spinifex fire emissions avoidance in northern parts of
the 10D region may be able to satisfy the Offsets
Integrity Standards if the proposed approach to
baseline determinations is supported by evidence
and by the ERAC.

Assess the potential for that activity to
satisfy the Method Prioritisation
Questions and the Offsets Integrity
Standards as outlined in the ‘Making
Methods under the Emissions
Reduction Fund’.

Protection of existing sparse woody vegetation is, at
the time of writing, unlikely to satisfy the Offsets
Integrity Standards. This activity and its expected
outcomes are more challenging, as protecting carbon
stores using fire has not been previously considered
as a method. There is little information and evidence
of carbon storage potential in sparse woody
vegetation in the desert regions. In addition, the level
of threat and potential fire impacts on this vegetation
type is not well understood or recorded in the
literature.
Both activities are unlikely to be prioritised by the
Department given the relatively low abatement
volumes.

Is there the capacity for stakeholders
to manage the activities on the scale
required, and equally, is there the
willingness for long-term commitment?

The stakeholder engagement workshops provide
some insight into the level of enthusiasm for activities
that would provide pathways to apply cultural and
traditional fire techniques to manage country. There
was a constructive response to the issues of the longterm commitment requirements for any future carbon
project that requires intergenerational participation.
The prospect of being ‘on country’ was an overriding
positive factor for many stakeholders and the
willingness to address the challenges of capacity and
building a future capacity to the scale needed was
well recognised.
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1 Introduction
The 10 Deserts Project (10DP), led by Desert Support Services (DSS), is a collaboration of
Indigenous organisations across Western and South Australia and the Northern Territory. The
Indigenous organisations are supported by international and regional conservation organisations
and deliver a range of activities to enhance environmental resilience, improve Indigenous
livelihoods and develop a strong Indigenous representative body for Indigenous rangers and their
organisations across the deserts.
A key focus for the 10DP is the development of new market-enabled products that can generate
alternative revenue for Indigenous land management organisations to improve the long-term
sustainability of their activities. One of the potential products that has been identified is carbon
credits generated from cool-season burns that reinstate a more traditional fire regime, which has
been shown in savanna landscapes to prevent the large, hot, continuous fires that are a feature
of summer lightning storms.
The objective of this assignment was to conduct a feasibility assessment on the potential
development of a methodology using fire management for the generation of carbon credits in
areas of Australia across the 10D region that have less than 600 mm/year of annual precipitation.
The 10DP preference is that any carbon credits generated would be verified as Australian carbon
credit units (ACCUs) and tradable under current or future market mechanisms. An alternative
approach could consider using international standards to accredit emission reductions and carbon
sequestration.
To generate ACCUs, it is necessary to develop a methodology under the Australian government’s
Emission Reduction Fund (ERF) that includes eligible activities (fire management in the arid
zone). The potential methodology to be investigated by this study would include both emissions
avoidance of greenhouse gases (GHGs) and carbon sequestration.
This feasibility study will address the potential for that activity to satisfy the Method Prioritisation
Questions and the Offsets Integrity Standards as outlined in the ‘Making Methods under the
Emissions Reduction Fund’.
Table 2: Summary of parameters used in this study
Parameter

Zone 1

Zone 2

Zone 3

Rainfall

> 200-600 mm

> 100-400 mm

> 100-300 mm

(mostly > 300 mm)

(mostly 200-300 mm, tiny
areas of higher rainfall)

(mostly 100-200 mm,
tiny areas of higher
rainfall)

> 200-400 m

< 400-900+ m

< 300 m

(mostly 400-600 m)

(mostly < 200 m)

VFT A – spinifex

VFT A – spinifex

VFT B – mulga

VFT B – mulga

VFT D – tussock grassland

VFT C – woodland
with chenopods

Elevation

Vegetation fuel type
(predominant
categories)

VFT A – spinifex

VFT D – tussock
grassland
VFT Z – wetlands
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Fire frequency
(AVHRR 19892013)

> 3 fires in period

> 2 fires in period

0-1 fire in period

Summary comments

Spinifex midlands with
high fire frequency and
no or low woody
vegetation

Spinifex at a higher
elevation with woody
vegetation (mulga) and
medium fire frequency

Various lowland
vegetation types with
very low fire
frequency

The 10D region has been assessed using a suite of parameters that allowed the technical team
to distinguish between different areas of the region and commence the investigation of the
potential emissions abatement. The parameters are rainfall, elevation, vegetation type using
predominant categories and fire frequency. These parameters are not exhaustive but rather are
those that most influence the condition and attributes of the 10D region. Table 2, above, presents
the characteristics of the parameters within the identified zones that are analysed and discussed
in this report. The huge area of the 10D region was split into three zones to enable the
examination of the shared characteristics and the analysis required to answer the questions put
forward in this feasibility study. The zones do not have discrete and finite characteristics within
the four parameters or geographical boundaries and further division and refinement of zones
could and should be undertaken for future research projects to progress this stage of the 10D
programme.
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2 Australian carbon market and policy context
2.1

Australia’s emissions reduction targets

The Australian government released the country’s latest emissions projections in December
2019. It states that Australia’s 2020 target of 5% below 2000 levels will be overachieved by 283
million tCO2e. Emissions in 2020 are projected to be 534 MtCO2e, which is 6 MtCO2e lower than
the previous estimate of 540 MtCO2e. The estimates are calculated from an emissions budget for
the period of 2013 to 2020.
To achieve Australia’s 2030 target of 26 to 28% below 2005 levels, emissions reductions of 395
to 462 MtCO2e between 2021 and 2030 are required. This is a further downward revision from
2018, which estimated that cumulative emissions reductions of 695-762 MtCO2e would be
needed over the period 2021-2030 to meet Australia’s 2030 target. However, if the government
includes the carry over credits from previous international agreements, they can claim a 16 Mt
CO2e overachievement according to the 2019 projections. The projected trajectories, including
the carryover credits from the 2019 report are in Figure 1.
The recently reported total emissions in 2030 are projected to be 511 MtCO2e, which is 52
MtCO2e lower than the 2018 predictions of 563 MtCO2e, which is 8% below 2005 levels (605 Mt
CO2e).
The Commonwealth government has, year-on-year, predicted an decrease in overall emissions
for 2030, since 2013 when overall emissions were predicted to be 801 MtCO 2e by 2030. In
previous reports, the decrease is largely attributed to reductions in projected emissions from the
electricity sector through greater renewable generation and lower electricity demand than was
forecasted.
Interestingly for 10 Deserts, the Australian Government 2019 report stated that “Compared to
the 2018 projections, the downward revision in the 2019 projections reflects [among other
things]:


the inclusion of the Climate Solutions Fund which will reduce emissions by 103
MtCO2e, particularly in the land use, land-use change and forestry (LULUCF)
sector”.

Australia’s emissions projections, 1990 to 2030 and the 2030 emissions reduction task

Figure 1: Australia's emission trends 1990-2030
(Source: Australia’s emission projections 2019)
13
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2.2

Policy tools and settings for a new method to address emissions in
the desert

Australia has a suite of policies to reduce emissions and address international climate change
obligations. In the context of what the 10DP would seek to achieve, the ERF, and potentially the
more recent Climate Solutions Fund (CSF), are considered the most relevant programmes. The
NGGI is an essential tool for any future emissions reduction projects. It must initially substantiate
the emissions that any project proponent is proposing to remove, reduce or avoid and be able to
reflect the changes as a result of the activities eligible under the project.
2.2.1

Making methods under the ERF

The Minister for Energy and Emissions Reduction determines the priority activities and methods
for development under the ERF. The priorities are informed by a number of factors, such as a
confident, estimated level of abatement and a set of questions and how a new method would
address those questions. Methods are legislative instruments that define what activities are
eligible to earn carbon credits, and how emissions reductions are to be measured, verified and
reported.
It is the role of the Department of the Environment and Energy (DoEE) to develop these methods.
The Department scopes the activity and works with scientists, industry, technical experts and
potential end-users of the methods. The Minister must seek advice from the independent
Emissions Reduction Assurance Committee (ERAC) on whether proposed methods meet the
offset integrity standards. These standards are set out in the ‘Carbon Credits (Carbon Farming
Initiative) Act 2011’. The Minister cannot develop a method unless the committee has advised
that the Offsets Integrity Standards have been met. See Section 5 for a preliminary project
assessment and further discussion on these standards.
When assessing methodology determinations, ERAC will consider whether the evidence provided
is clear and convincing. Evidence is clear and convincing when it is “complete, transparent,
relevant, consistent, credible” and uses conservative estimates, projections or assumptions that
underpin the methodology determination. This is designed to limit the risk of over-estimation.
Therefore, in a future scenario of new methodology development for the 10D region, this would
be peer-reviewed by a scientific community with expertise in fire ecology and savanna burning
research, as well as by ERAC.
Under the ERF, additionality is assessed at two stages. The first stage is the development of
methods. In this stage, the Offsets Integrity Standards are used to assess additionality. The
additionality test will also be implemented when a project is registered with the Clean Energy
Regulator (CER).
2.2.2

The National Greenhouse Gas Inventory (NGGI)

The national inventory is prepared according to the framework of rules supporting the United
Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto Protocol. All
parties to these agreements must use the UNFCCC Reporting Guidelines on annual inventories
and the supplementary reporting requirements under the Kyoto Protocol to prepare their national
inventories. These guidelines establish standardised reporting formats and require detailed
information on all aspects of each party’s national inventory system, including measurement
systems, data collection systems, estimation methodologies, reporting and data management.
Australia predominantly uses country-specific methodologies and emissions factors, as described
in detail in the National Inventory Report.
For any proponent setting out to reduce GHGs for the purpose of generating ACCUs, the
emissions must be reflected in the national inventory. Advice from the department in October
2019 is that emissions from fires in the desert region are included in the inventory, although there
is improvement needed to ensure all data is captured.
14
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2.2.3

The Climate Solutions Fund

The Climate Solutions Package was announced in early 2019, an investment of AUD 3.5 billion
to help deliver on Australia’s 2030 Paris climate commitment. It included an AUD 2 billion CSF to
reduce GHGs across the economy through the existing ERF, providing farmers, Indigenous
communities and businesses the opportunity to improve the environment and benefit from new
revenue opportunities.
The then Minister for the Environment said the CSF will ensure that the ERF delivers a further
103 million tonnes in emission reductions by 2030. This new fund appears to be a government
badging of an ERF top-up and it is unclear whether it introduces new elements to the current
programme. The department’s website refers to the incentive that the fund will, among other
things, support remote Indigenous communities to reduce emissions by using traditional
knowledge to manage fires in northern Australia and create employment for Indigenous people.
2.2.4

The Emissions Reduction Fund

The Emissions Reduction Fund is central to the government’s Direct Action Plan to cut GHG
emissions to 5% below 2000 levels by 2020, and to 26-28% below 2005 levels by 2030. It
comprises an element to credit emissions reductions, a fund to purchase emissions reductions
and a safeguard mechanism to ensure that these reductions are not displaced by a significant
rise in emissions above business-as-usual levels elsewhere in the economy.
In 2014, the government passed legislation for and invested AUD 2.55 billion into the ERF. It aims
to boost agricultural productivity, support jobs for Indigenous communities and improve
biodiversity and water quality, while reducing GHG emissions at least cost abatement. The ERF
provides a pathway for businesses, state and local governments, community organisations and
individuals to undertake approved emissions reduction projects and compete for payment from
the government for those projects through a reverse auction or another purchasing process. The
fund is administered by the CER, which will issue ACCUs for emissions reductions that are
generated using approved methodology determinations.
2.2.4.1

Crediting

The CER will issue ACCUs for emissions reductions from registered projects. Once credits have
been issued, they can be purchased by the government through the ERF via a government
contract or sold to organisations that wish to offset their emissions on the secondary market.
Proponents who undertake carbon projects must report their emissions reductions to the
Regulator (CER). The Regulator will verify those reports and issue credits to the proponent. The
Regulator will issue credits into the Australian National Registry of Emissions Units (ANREU) and
businesses must have an account in the ANREU to receive credits. If a project proponent has a
contract with the Regulator following an auction, the contract will include a schedule for the
delivery of ACCUs.
2.2.4.2

Purchasing

Most ACCUs today are purchased by the CER on behalf of the government at reverse auctions.
Of the initial AUD 2.55 billion allocated, there is a balance of AUD 226 million as of August 2019.
The ninth ERF auction was held on 24 and 25 July 2019. At this auction, the CER committed to
the purchase of only 59,000 tonnes of abatement on behalf of the Commonwealth. Purchasing
resulted in an average price per tonne of abatement of AUD 14.17, which is the weighted average
price for each ACCU purchased at this auction. Three contracts were awarded for three projects
at a cumulative value of AUD 840,000.
Purchasing under the ERF framework by the government has stalled. Very few, new projects are
being developed, while the existing portfolio continues to deliver as planned. Therefore, we expect
a strong policy response to increase supply (new methods, simplified rules, new policies, etc.) as
the fund is topped up by AUD 2 billion through the CSF. It is reported that there has been a recent
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policy change to remove the secret ceiling price for the tenth auction, which is a response to
reducing the number of barriers for some project developers to participate in the auction.
2.2.4.3

Safeguarding

The Safeguard Mechanism complements the emissions reduction elements of the ERF by
sending a signal to businesses to avoid increases in emissions beyond business-as-usual levels.
It achieves this by placing a legislated obligation on Australia’s largest GHG emitters to keep net
emissions below their emissions limit (or baseline).
The Safeguard Mechanism came into effect on 1 July 2016 and has so far driven demand for
about 700,000 ACCUs.
2.2.5

Spotlight on savanna fire management

Sequestration and Emissions Avoidance Methodology Determination
The ‘Carbon Credits (Carbon Farming Initiative—Savanna Fire Management—Sequestration and
Emissions Avoidance) Methodology Determination 2018’ (this Determination) provides an
incentive for proponents to manage fire in savannas to reduce GHG emissions and sequester
carbon from the atmosphere in dead organic matter. These are savanna sequestration
projects, as defined in section 11 of this Determination. In addition, projects may generate other
benefits, including social, cultural, employment and biodiversity benefits.
Building on the ‘Carbon Credits (Carbon Farming Initiative—Emissions Abatement through
Savanna Fire Management) Methodology Determination 2015’ (the 2015 Determination) that
accounts for the avoidance of emissions, this Determination accounts for both the avoidance of
emissions and sequestered carbon in dead organic matter resulting from the same project activity.
This Determination:
●
●
●
●

accounts for the avoidance of emissions in both high and low rainfall zones;
accounts for sequestration in the coarse and heavy dead organic matter carbon pools in
both high and low rainfall zones;
applies a sequestration buffer that corresponds to the permanence period discount
number and risk of reversal buffer number to the sequestration component, but not to the
avoided emissions component; and
includes provisions for existing projects to transfer to the new method to account for
additional carbon abatement through sequestration.

During combustion, fires emit GHGs, including methane and nitrous oxide. Methane has a global
warming potential that is 25 times greater than that of carbon dioxide, and nitrous oxide has a
global warming potential that is 298 times greater than that of carbon dioxide.
Emissions of GHGs are greater for very hot, high-intensity fires when compared with cooler, lower
intensity fires. In northern Australian savannas, lower intensity fires predominate in the early dry
season, when vegetation still contains some moisture from the wet season. Higher intensity fires
predominate in the late dry season, when vegetation is very dry and unplanned fires are not
uncommon. During late dry season fires, there is almost complete combustion of fine fuels, with
the release of large quantities of GHGs. With no or minimal fire management, fires occur
predominantly in the late dry season.
Early dry season fire management was an integral component of traditional Indigenous fire
management practices. Early dry season fire management reduces the number and size of late
dry season fires. These traditional practices are therefore integral in reducing GHG emissions for
this method as they form the basis for project implementation. The department also has a number
of resources related to fire management including frequently asked questions and guidance
documents.
The savanna market is almost saturated, with about 40% of the eligible area registered as a
project and close to 90% of viable projects on current price and policy settings. The market is
dominated by large Indigenous-owned projects in the Northern Territory and Western Australia,
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led by or with the support of local Land Councils and Traditional Owner-driven corporations.
Together, savanna projects have created just over seven million ACCUs, at a rate of about one
million ACCUs per year.
Following the commencement of the 2013 savanna method (1,000 mm plus rainfall only), its
uptake by various projects and subsequent, successful abatement, the industry sought to extend
the method to lower rainfall areas. Choosing the limits of such a low rainfall zone was an important
step. The 600 mm rainfall cut-off was drawn from the work of Whitehead, Russell-Smith and Yates
(2015), specifically Chapter 2 of ‘Carbon Accounting and Savanna Fire Management’, Eds Brett
P Murphy, Andrew C Edwards, CP (Mick) Meyer and Jeremy Russell-Smith, CSIRO: Melbourne.
2015.
In that work, Whitehead et al. (2015) examined a large random sample of points above the 300
mm isohyet to determine an appropriate biophysical boundary for a lower rainfall zone for an
extended savanna fire management methodology (i.e. to extend below the 1,000 mm rainfall zone
to a sensible boundary), but they concluded that the lower boundary for the lower rainfall zone
should be for areas above 600 mm rainfall and less than or equal to 15 mm of rainfall in the driest
quarter.
A boundary (hard-line) was required to be drawn for the new method. The recommended
boundary (600 mm) includes areas that display intense rainfall seasonality (limited monsoonal
influence) and areas that have an appropriate level of fire frequency to allow for a reduction in
emissions through active fire management. The CER and DoEE accepted this work and adopted
the Low Rainfall Zone boundary as recommended by the science for the ‘expanded’ 2015 method
(High Rainfall Zone and Low Rainfall Zone).
While historically successful, the 2013 and 2015 savanna methods have now been revoked and
replaced with two new methods:
●
●

‘Savanna fire management 2018 (Emissions Avoidance)’; and
‘Savanna fire management 2018 (Sequestration and Emissions Avoidance)’.
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3 A carbon story for the desert
Ever since the creation of a carbon methodology for the savannas of northern Australia, land
managers further south have wondered about a carbon story for the deserts. Through this
study, the 10DP is testing whether a corresponding methodology could be developed for
Australia’s arid zone.

3.1

Location and general description of the 10D region

The 10D region covers approximately 35% of the total surface of Australia and numerous
landscapes and bioregions, including the Great Sandy, Gibson, Great Victoria and Simpson
Deserts, the Nullarbor Plain, MacDonnell Ranges and the Lake Eyre and Great Artesian
Basins.
Deserts and xeric shrubland ecoregions extend across most of the 10D area. They have a
highly variable annual rainfall and evaporation generally exceeds rainfall. Extreme
temperatures are a characteristic of these areas, dominated by daytime heat and cold
nights as they do not have the level of insulation provided by the humidity and cloud cover
found in the tropical zone to the north. The diversity of harsh climatic conditions supports
different habitats, many of them being ephemeral with the paucity and seasonality of
available water. This ecoregion has rich flora with high diversity and is characterised by the
presence of woody-stemmed shrubs and plants that have evolved to minimise water loss.
Fauna biodiversity is well adapted and quite diverse. Many species track seasonally
variable resources and require large natural landscapes to persist; water sources and
riparian habitats are critical for their persistence. Deserts and xeric shrublands are sensitive
to grazing, soil disturbance, burning, ploughing and other ground cover alterations.
Restoration potential can be low and plant regeneration very slow. The Background
Information Report provides extensive detail of the landscape and region in the ‘Site
description’ section.

3.2

Land management and traditional burning practices

As the savanna burning industry and other land management initiatives across Australia
have shown, opportunities do exist for Indigenous communities to use fire management at
a scale that both manages carbon emissions and improves the health of the country.
Historic fire regimes were altered as people moved to communities and regional centres
away from country, which has resulted in wildfires becoming an environmental threat
across large areas of the desert. Re-establishing or consolidating traditional land use
through mosaic or patch burning could play an important part in improving fire management
and biodiversity outcomes. A carbon project could reinstate similar mosaic patterns of
various seral stages and provide opportunities for traditional burning around important
cultural sites. Equally important is to avoid binding communities in a practice that is not
economically viable or that exposes groups to adverse consequences such as negative
credits in large fire years.

3.3

Protecting important carbon stocks in the face of climate change

The protection of above and below ground carbon stores in the 10D area using fire
management is a mitigation activity to reduce the emissions from large fires, increase
sequestration and potentially improve biodiversity, but also acts as a climate risk
management and adaptation measure in response to a changing climate and fire patterns.
The project team has considered previous research on the desert region in relation to the
potential for protecting existing carbon stocks. As discussed below, the linear trend line in
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Figure 2 reflects the average growth in emissions of almost 55,000 tCO2 over the 30-year
data collection period.
It is well reported that fire risk is expected to increase with the changing climatic conditions.
Submissions by the Commonwealth Science and Industrial Research Organisation
(CSIRO) and other departments to the federal government’s ‘State of the Climate Report
2016’ included statements such as: “Australia is expected to experience a warming climate,
with increases in extremely high temperatures, decreases in annual mean rainfall and
relative humidity, and small changes in annual mean wind-speed”.
At the Commonwealth enquiry on Tasmanian bushfires in 2016 (CSIRO, 2016), CSIRO
cautioned that “it is not clear how climate change will affect future fire risk, the behaviour
and spread of bushfires, and the difficulty of suppressing bushfires, all of which depend on
a number of factors. The relationship between climate change, the occurrence of synoptic
patterns conducive to elevated fire danger and the occurrence of bushfires in south-eastern
Australia is complex, multi-faceted and only beginning to be understood”.
The DoEE submission to the State of the Climate Report for 2016 included further
cautionary words: “there has been an observed increase in extreme fire weather, and a
longer fire season, in parts of Australia since the 1970s”. Further, “future projections of
these conditions show an increase in the frequency and severity of extreme fire danger”.
Fire emissions for the entire 10D region have been estimated as part of the project and
were found to have increased by approximately 55,000 tCO2e/year (see Table 3), since the
1970s, with very large and destructive fires occurring once every seven to 14 years and
impacting regeneration potential. This is only part of the broader Australian body of work
that is recording and reporting on the increasing risks and occurrence of fire in the natural
environment.
Assessing the full carbon stock in the 10D region is a major and important research
undertaking that remains largely incomplete. This and the limited data on the
biosequestration potential and soil sequestration in arid and semi-arid environments are
major impediments to method development. A Witt-led study in 2011 that focused on cattle
exclusion as an activity, proposed that changes in land management for carbon
sequestration and biodiversity to 50% of the eastern-Australia mulga lands (~12 million
hectares) could result in annual sequestration rates of 11.6-14 M t/CO2 for soil and
aboveground biomass.
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Figure 2: Historical fire emissions and trends in the 10D region

3.4

Objectives and activities

This feasibility assessment was focused on the identification of the potential development
of a new methodology for fire management in areas with less than 600 mm of precipitation
per year. This focus is due to fire management being the most appropriate activity that is
both supported by the ERF and has alignment with Indigenous peoples’ cultural aspirations
and obligations to look after country in the 10D region.
Based on current operational practices and a review of the literature and wide-ranging
stakeholder consultation, the proposed activities for consideration in the region are:
●

●

reducing (avoiding) fire emissions in areas dominated by hummock grasslands
(spinifex) by reducing the total extent (area) of fires and/or shifting to cooler fires
resulting in more unburnt ‘patches’ in the horizontal scale of fuel load;
protecting carbon stores (sequestration) in areas of sparse woody vegetation,
such as mulga, by strategic cool burning in relevant areas to reduce the frequency of
fires over a 25 year period, thereby protecting sparse woody vegetation (mainly mulga)
from being extirpated (removed altogether without the potential to regenerate).

Variables considered for the proposed new activities under the ERF were: (1) biophysical
aspects of the land, mainly elevation, (2) rainfall, (3) historical fire frequency and extent,
and (4) vegetation classes and fuel types. Stratification of similar parameters enabled the
identification of three loosely defined zones (1, 2 and 3) to facilitate the analysis.
Where possible, the study also builds on existing ERF tools used to calculate the emissions
reduction in savanna burning (The Savanna Burning Abatement Tool, SavBAT) and
avoided clearing by fire of vegetation (Full Carbon Accounting Model, FullCAM) under the
ERF through the establishment of parameters that better reflect the 10D geography. Where
there were no such parameters, recommendations were made for further research.
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3.4.1

Zone 1

Zone 1 consists of hummock grasslands (spinifex) in a higher rainfall area (mainly >
300-400 mm) and sitting at a lower elevation in the northern part (Figure 3). This is
the predominant fire-prone vegetation type throughout the 10D area, with shorter fire return
intervals ranging from five to 20 years.

Vegetation fuel type (VFT)
A: Hummock grass

Area (%)
88.05

VFT

Area (%)

D: Tussock grassland

1.28

B: Acacia shrubland without
hummock grass

7.55

E: Eucalyptus with nonhummock grass

1.17

C: Woodland with
chenopods/chenopods shrubland

0.44

Z: Ineligible (wetlands, lakes,
etc.)

1.51

Figure 3: Zone 1, primarily above 300 mm annual rainfall mapped with VFTs and fire frequency

3.4.2

Zone 2

Zone 2 covers acacia shrubland over tussock or annual grasses and some hummock
grasslands sitting at higher elevations (mainly > 400 m) (Figure 4). While fire is
essential for the germination for many species, those habitats need exclusion from fire for
approximately 25 years at a time to allow immature trees to survive long enough to produce
seed. These areas rarely burn in mild fire weather, yet high and extreme fire events can
extirpate (eliminate or remove) woody vegetation.
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VFT

Area (%)

VFT

Area (%)

A: Hummock grass

50.68

D: Tussock grassland

1.52

B: Acacia shrubland without
hummock grass

39.06

E: Eucalyptus with non-hummock
grass

1.13

5.43

Z: Ineligible (wetlands, lakes, etc.)

2.18

C: Woodland with
chenopods/chenopods shrubland

Figure 4: Zone 2, 200-300 mm of annual rainfall mapped with VFTs and fire frequency

3.4.3

Zone 3

Zone 3 includes acacia woodlands with chenopods or chenopod shrublands which rarely
burn; therefore, the dominant floristic components are not well adapted to fire (Figure 5).
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VFT

Area (%)

VFT

Area (%)

A: Hummock grass

50.25

D: Tussock grassland

0.41

B: Acacia shrubland without
hummock grass

15.67

E: Eucalyptus with non-hummock
grass

1.77

C: Woodland with
chenopods/chenopods shrubland

31.40

Z: Ineligible (wetlands, lakes, etc.)

0.51

Figure 5: Zone 3, below 200 mm annual rainfall mapped with VFTs and fire frequency

3.5

Proposed activities for the 10D methodology

For this study, the 10DP team had a preference for any carbon credits generated to be verified
as ACCUs, and therefore, tradable under current or future market mechanisms. An alternative
approach is to consider using international standards to accredit emission reductions and carbon
sequestration. The applicable carbon standard shall, therefore, sit within the ERF programme and
framework.
The project team has reviewed all existing and prospective methodologies in the ERF and found
the two promising carbon pools that can be influenced by fire management were ‘Fire Emissions’
and ‘Sparse Woody Vegetation Management’.
All other carbon pools were considered and rejected, including:
●
●

soil organic carbon: due to the high level of uncertainty in its estimations;
inorganic carbon in aquifers: not enough peer-reviewed science;
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●

feral control such as camels (Camelus dromedaries) is not applicable to NGGI.
Emissions from feral animals are not considered anthropogenic. The ‘2006 Guidelines
for National Greenhouse Gas Inventories (Volume 4), page 10.24’ confirms that natural
wild ruminants (e.g. feral buffalo) are not considered in national GHG inventories
because they are not under domestic management: “Natural wild ruminants are not
considered in the derivation of a country’s emission estimate. Emissions should only be
considered from animals under domestic management (e.g., farmed deer, elk, and
buffalo)”.

●

Emissions avoidance: already covered in other methods. Main activities are tourism,
mining (fuel and fugitive emissions) and agriculture (grazing)

Zone 1 has been selected for potential emissions avoidance through the activity of aerial
incendiary operations and on-ground burning. The hummock (spinifex) grasslands fill up with
short-lived grasses following heavy rainfall years, and the fire-scar results show that very large
fires occur in wet or following wet years.
The proposed fire management activity would be to conduct cool burning with aerial incendiary
operations in the winter months, resulting in strategic fuel removal that would aim to reduce lateseason fires. This assumes a relationship between reducing the extent of fire-scars at the
landscape scale and a subsequent increase in patchiness, most likely using Sentinel imagery (10
m grid). It is effectively an extension of the current low rainfall savanna burning method. Further
research is required in this field to determine actual fuel loads and burning efficiency values.
Zone 2 has been selected for both emissions avoidance and ‘carbon storage’ protection
(potentially leading to carbon sequestration, although this may be very low), through the activity
of aerial incendiary operations and on-ground burning. The proposed activity here would be again
to conduct cool burning with aerial incendiary operations in the winter months, resulting in
strategic fuel removal that would aim to reduce late-season fires. The difference between this
activity and the first activity is the purpose: activity is to either prevent or reduce fires from
entering woodland, especially mulga, thus avoiding the ‘clearing’ of carbon by fire.
Unlike Zones 1 and 2, Zone 3 is sparsely vegetated by woodlands with chenopods on calcareous
soils, lower (< 400 m) elevation, with virtually no fires since 1989. Given that Zone 3 rarely burns,
it has been excluded from the baseline determination exercise, effectively meaning there is little
or no carbon abatement potential using fire management in that area, and therefore, no activity
proposed that will result in a carbon credit. Other methods under the ERF, such as humaninduced regeneration, are equally unsuited for Zone 3. This is primarily due to the sparse
vegetation cover, the limitation of water and virtually no potential to increase vegetation (carbon
storage and sequestration) through managing threats.
Despite the current limitations for a carbon project in Zone 3, it is logical for sections of that part
of the broader 10D region to be included in any future research work for the purpose of increasing
knowledge and information on changes to vegetation, rainfall and fire activity. With an uncertain
future in relation to the impacts caused by a changing climate, this zone may become more
relevant for management interventions over time and all additional data and information can
improve management and funding priority decision making.

Proposed activities for the 10D methodology:
1) Avoided fire emissions by reducing fire-scar area and increasing patchiness
2) Protect carbon stores in areas of sparse woody vegetation by burning associated
spinifex areas
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4 Abatement potential
4.1

GHG accounting boundaries

GHGs included in the proposed methodology for calculating abatement are:
●

●

methane and nitrous oxide emissions from the burning of flammable vegetation (fine, coarse
and heavy fuels and shrubs) in the project area during the baseline period and the reporting
period; and
carbon dioxide from the sequestration of carbon in woody sparse woody vegetation.

4.2

Crediting period

According to the ‘Carbon Credits (Carbon Farming Initiative) Act 2011, Part 5 – Crediting Period’,
as a basic rule, emissions avoidance offset projects have a crediting period of seven years;
however, as mentioned in Section 69 (3)(b), the methodology determination can apply for a
different period, as happens with the savanna projects. For this reason, the calculations in this
section assume a crediting period of 25 years in lieu of the default one. The reason to apply for
an extended crediting period is in consideration of the low frequency of fires in the area.
Representatives from the DoEE have advised that the application of a crediting period of 25 years
should not necessarily be assumed. This practical requirement for a longer crediting period, along
with other aspects of this project that sit outside the current method parameters, would need to
be one element put forward to the department to pursue a new method under the ERF.

4.3

Avoided fire emissions (DesertCAC tool – adapted from SavBAT 2.2)

The proposed fire emissions avoidance method focuses on reducing the extent of spinifex fires
(Figure 6).

Figure 6: The fire emissions avoidance method focuses on reducing the extent of spinifex fires

4.3.1

Baseline emissions

Using the SavBAT fire equations as a base, a bespoke fire emissions model (nominated as
DesertCAC) has been developed and used to estimate annual emissions for the last 30 years.
Table 3, below, presents the annual emissions in tCO2e over the 30 years of available NAFI data
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and the large standard deviation of the data set over that time. The high variability in the data
increases the complexity of making baseline determinations.
Table 3: Historical emissions in 10 Deserts area covered by NAFI
Baseline year

Whole 10 Deserts

Zone 1

Zone 2

Zone 3

Area (ha)

203,866,110

66,448,575

100,873,733

36,543,800

Year

tCO2e

1989

391,863

304,602

87,242

-

1990

64,465

6,906

56,536

1,013

1991

234,231

178,049

37,427

18,724

1992

75,806

35,754

34,955

5,097

1993

549,828

246,104

248,705

54,979

1994

1,558,027

1,380,135

117,991

59,542

1995

1,027,677

801,290

66,923

161,838

1996

1,013,101

356,697

351,885

310,602

1997

1,008,577

921,333

80,560

6,407

1998

164,993

125,516

33,521

5,878

1999

1,956,133

1,533,491

409,794

12,975

2000

5,859,381

2,798,283

3,010,984

50,685

2001

5,449,839

2,019,948

2,934,785

494,909

2002

4,331,635

1,354,107

2,660,781

316,620

2003

337,398

174,012

111,333

52,006

2004

1,164,917

968,126

174,149

23,004

2005

146,786

79,406

42,081

24,625

2006

1,788,029

1,430,860

318,460

39,439

2007

1,713,912

1,258,368

385,853

69,493

2008

258,202

205,465

41,157

11,691

2009

301,757

234,307

57,551

9,849

2010

195,217

142,460

44,876

7,819

2011

7,059,480

3,280,866

2,486,993

1,291,338

2012

4,779,611

2,113,513

2,365,729

305,179

2013

473,149

290,785

169,247

13,028

2014

1,253,087

966,375

271,556

14,982

2015

1,869,228

1,058,542

804,474

6,215

2016

303,009

203,815

82,180

16,948

2017

3,366,619

2,467,243

784,397

114,992

2018

2,247,532

1,245,848

928,806

69,344

Average (30 years)

1,698,116

939,407

640,031

118,974

Standard deviation

1,933,898

892,871

968,121

252,089
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4.3.1.1

Why would the baseline approach used in the savanna method not work?

Due to the volatility in the historical emissions, a simple method where credits are issued by
reference to the 30-year average would not be feasible.
In the many years where the fire activity would have remained low in the absence of the project,
the approach would lead to over-crediting because the difference between the baseline and
emissions cannot be attributed to the project activities with any certainty. Most of those emission
reductions would have occurred anyway in the absence of the project. In those few years where
the fire activity would have been very high, the emissions would be greater than the baseline,
creating large negative abatement numbers – a carbon debt which must be carried forward to the
following years.
Given the underlying trend of increasing emissions, there would be a high risk that the method
would not deliver much abatement and a concurrent risk to the project owner(s) that they would
have to pay for negative abatement. If this occurred at year five after a few years of positive
abatement, it could terminate the project effectively immediately, thereby removing any potential
to continue to fund the operation.
Figure 7, below, shows the ineligible abatement in red (either because the reduction in emissions
is not additional or the emissions exceed the baseline). The first shows a scenario where future
emissions (green) are equal to the historical pattern. The second shows a scenario where future
emissions (purple) follow the trend line. The last shows a scenario where future emissions (blue)
follow a regular pattern of one high activity year every five years.
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Figure 7: Ineligible abatement under various scenarios. The red bars show the abatement that is
either not additional (would have happened anyway) or higher than the baseline (negative
abatement)

4.3.1.2

Is there a case for adaptive baselines?

Under any ERF methodology, a baseline is defined as being a reasonable and conservative
estimate of what the emissions would have been in the absence of the project.
The highly variable fire history suggests three different types of years: low (< 300,000 tCO2e per
year in Zone 1), medium (500,000 to 1,500,000 tCO2e) and high fire activity (> 2,000,000 tCO2e).
The baseline emissions were then calculated for each fire regime as the average and for all years
where data is available.
A truly additional and successful abatement project would reduce the annual emissions under
any scenario or conditions. Figure 8 below recasts the scenarios shown in Figure 7 to make the
proportion that would be new and additional abatement explicit.
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Figure 8: Eligible abatement under the same scenarios as in Figure 7, assuming a rate of emission
reductions similar to savanna burning projects (for illustrative purposes only)

To enable the measurement, verification and crediting of this eligible abatement, the baseline
scenario must reflect the likely emissions in the absence of the project.
Although not proven as part of this study, South Pole believes the baseline emissions in the 10D
should be a function of the type of fire regime that could reasonably be expected for that year. It
is thought that there is a correlation between the time since rainfall and the extent of fire activity
(or fire scar size). Table 4 shows the baseline emissions as a function of the fire activity.
Table 4: Baseline emissions as a function of fire activity
Zone 1

High fire activity
years

Medium fire activity years

Low fire activity
years

Baseline (average)

2,535,971

1,174,407

184,563

Standard deviation

517,965

241,660

100,983

When applied to the same scenarios as Figure 7, the concept of adaptive baseline enables the
identification of emission reductions that are additional to what would have occurred in the
absence of the project.
However, using this approach is new and unusual and more research is needed to gain the
support of the technical team at the DoEE and ERAC as an acceptable way to determine the
baseline. Figure 9 shows the eligible abatement under the same scenarios as in Figure 7,
assuming that baselines are a function of the fire activity for that year.
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Figure 9: Eligible abatement under the same scenarios as in Figure 7, assuming that baselines are a
function of the fire activity for that year

4.3.2

Project emissions

Patchiness in the horizontal scale may be possible to achieve in spinifex with cool burning
operations. Using Burrows (2014) 20% reduction from 82% biomass burnt for hot fires down to
62% burnt for cool fires, the project team has modelled both a 10% and 20% increase in the
patchiness of fire scars when compared to hotter fires in the late dry season. Separate modelling
without any substantial supporting evidence shows a 10% reduction in total fire scar area due to
the introduction of cool burning fire management. Together, the 20% increase in patchiness and
10% reduction in fire scar extent, equals the maximum 30% reduction in emissions. Also modelled
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were 20% and 10% reduction in emissions to test lower levels of abatement, noting the
requirement for all modelling to be conservative.
It is the project team’s view that both DoEE and ERAC would likely require some sort of trial period
to demonstrate that human-induced cool burning can reduce the fire scar area, particularly in the
wet years when fuel loads build up extensively.
4.3.3

Net abatement

Net abatement is calculated by first determining which fire regime the reporting year falls under.
The net abatement is the difference between the appropriate baseline for that fire regime and the
actual emissions for the reporting year.
The model shows high variability in the expected carbon credit generation between wet and dry
years (as expected), dependent on a finer scale testing of reduction of fire scar area from cool
burning, delineation of wet and dry years over the period 1989–2018, zonal boundaries, baseline
years (1989 or 1995) and fuel loads.
Table 5 shows that high fire years dominate the carbon abatement potential for avoided
emissions. The success of a method therefore, relies, heavily on the assumption that humans
can either reduce the fire scar extent (undemonstrated) or increase the patchiness (demonstrated
in one study). The scenario modelled for Table 5 is one high fire activity year every five years
throughout a 25-year crediting period. The estimated annual potential abatement of 146,000 to
438,000 tCO2e for this study comes from the low (10%) scenario total of both Zone 1 and Zone 2
and the high (30%) scenario of Zone 1 and Zone 2, as shown below highlighted in blue in the
‘Annual average production’ section of Table 5 (both figures are rounded up).
Table 5: Potential abatement from spinifex fire avoidance activities
Potential Abatement in a High Fire activity year

Zone 1

Zone 2

Low (10%)

218,283

216,750

37,758

Mid (20%)

436,566

433,499

75,516

High (30%)

654,849

650,249

113,274

Zone 1

Zone 2

Zone 3

Potential Abatement in other years

Zone 3

Low (10%)

56,097

17,515

4,027

Mid (20%)

112,195

35,030

8,054

High (30%)

168,292

52,545

12,080

Total over 25 years assuming one high fire activity year every five years

Zone 1

Zone 2

Zone 3

Low (10%)

2,213,363

1,434,049

269,326

Mid (20%)

4,426,725

2,868,098

538,652

High (30%)

6,640,088

4,302,147

807,977

Average annual production

Zone 1

Zone 2

Zone 3

Low (10%)

88,535

57,362

10,773

Mid (20%)

177,069

114,724

21,546

High (30%)

265,604

172,086

32,319
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4.4

Protection of carbon stores in areas of sparse woody vegetation by
burning surrounding spinifex (using FullCAM)

The premise of the second activity is that the sparse woody vegetation stock (especially mulga)
is extirpated (removed with no possibility of regeneration) if subject to at least two fires in a 25year period. In Silcock, Drimer, Fraser, and Fenshams' (2017) study on the effect of wildfires on
tree and shrub mortality – and subsequent regeneration in mulga communities – it was reported
that mortality of mature mulga trees was positively correlated with fire severity, which was
negatively correlated with tree basal area per hectare. This study also found that high-severity
fires killed the majority of mulga in more open areas. More typical low-severity fires did not kill
substantial portions of mature mulga, whereas mulga saplings were killed across all sampling
sites regardless of the fire severity (Silcock et al., 2017).
Queensland populations of mulga, on which much of the literature is based, have some ability to
sprout after fire from standing burnt trees and the germination of its seed can be triggered by fire.
Only intense or repeated fires are likely to remove it altogether. As it does not need fire to
germinate, mulga is likely to regenerate naturally if fires are excluded and both seed and adequate
rainfall are available (Queensland Government, 2014). Mulga can respond differently to fire
across landscapes; the reasons for this variation are not well understood and reinforces the
necessity for further research across regions, including the arid zone. As there is a significant
level of uncertainty with regard to current mulga carbon stocks and of the carbon benefits of
protecting mulga, the potential abatement for this activity was not included in the assessment of
ACCU generation or the financial analysis.

Figure 10: The protection of carbon stores as an activity focuses on protecting existing stocks
from likely permanent destruction as climate change drives more frequent hot fires

4.4.1

Baseline emissions

The baseline scenario varies according to the fire frequency eligibility (Figure 11) and calculations
consider the number of fires that each pixel has already experienced to assess the likelihood of
permanent destruction. In practice, a method would use the actual fire scars and emissions,
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as detected by Sentinel imagery, to assign the year when the baseline fires would have
occurred. This would be a similar process to validating vegetation under the current savanna
burning methods. The different model explanations are as follows for VFT B (Acacia shrubland
without hummock grass) and VFT E (Eucalyptus with non-hummock grass) woody vegetation
types:
B0, B1, E0 and E1 models: for vegetation VFT B (Acacia shrubland without hummock grass)
and VFT E (Eucalyptus with non-hummock grass) with no fire (0) or only one fire in their 30-year
baseline, it is assumed that only one fire would have occurred during the crediting period. This
fire event is modelled to occur at year 15 and affects 82% of the modelled area. That is, the one
fire is a hot wildfire;
B2 and E2 models: for vegetation types VFT B (Acacia shrubland without hummock grass) and
VFT E (Eucalyptus with non-hummock grass) with two fires in their 30-year baseline, it is assumed
that two fire events would have occurred during the crediting period. The fire events are modelled
to occur at year 10 and 20. The first fire is assumed to affect 82% of the modelled area (a hot
wildfire) while the second hot wildfire affects the total area (100%) with no more regeneration in
the affected area from that point on. That is, this second fire has extirpated the mulga completely
from the site, which is a conservative assumption required when undertaking ERF modelling; and
B3 and E3 models: for vegetation types VFT B (Acacia shrubland without hummock grass) and
VFT E (Eucalyptus with non-hummock grass) with three fires in their 30-year baseline, it is
assumed that three fire events would have occurred during the crediting period. The fire events
are modelled to occur at year 8, 15 and 22. The first and second fires are assumed to affect 82%
of the area while the last one affects 100% of the area, with no more regeneration in the affected
area from that point on.
Ten coordinates within each subclass were randomly chosen for FullCAM modelling and the
average values were used to determine the change in carbon biomass. To be conservative, it
was assumed that the combustion is complete in all fire events and no debris was left in the
affected areas.
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Figure 11: Fire occurrence less than two or three times every 30 years puts all mulga populations at
risk of permanent loss

4.4.2

Project emissions

The project scenario seeks to model the impacts of managed cool fires around mulga populations
to protect them. In practice, the methodology would use the actual fire scars and emissions,
as detected by 10 m grid Sentinel imagery.
For the purpose of this feasibility study, we have run two scenarios, which are referred to as
assumptions in Table 6:
1) the first assumption/scenario modelled in FullCAM is where fires occur at the same time
they do in the baseline but sparse woody vegetation is less affected compared with the
baseline scenario (62% rather than 82%, as an approximation of how much biomass is
destroyed in a cool versus hot fire, based on Burrows (2014). Therefore the reduction in
the affected area was 82% minus 62%, equalling 20% (this is the 20% reduction in the
affected area referred to in Table 6); and
2) the second assumption/scenario modelled in FullCAM is where fires are excluded from
the area altogether for the whole crediting period.
The starting point for the carbon stock that the methodology seeks to protect is also a key
parameter that the project proponent would need to assess. For this study, the two extremes of
either a stable or mature forest1 cover or no vegetation cover were used as starting points to

1 Because FullCAM models forest systems (> 20% canopy) and not sparse woody vegetation covers (> 7% canopy), all
the results obtained were multiplied by a discount factor of 7/20.
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assess the ‘bookends’ of sequestration potential. Regeneration refers to areas of mulga that are
growing back after the first fire and have not yet had the next fire.
4.4.3

Net abatement thresholds

The net abatement is the difference between the carbon stocks in the baseline and project
scenarios, as calculated in FullCAM. It is assumed that repeat fires within 30 years remove or
‘clear’ mulga, and the project scenario uses strategic cool burning to reduce the first, second or
third fire from affecting the sparse woody vegetation (mulga). This explains that this activity is
referred to as a type of ‘Avoided Clearing’ methodology. Although FullCAM has been used for
modelling this activity, it is less than ideal as it not designed for this and presents the same results
as ‘sequestration’, as can be seen in the FullCAM output graphs in Figure 12.
It must be noted that the abatement figures in Table 6, below, should be treated with extreme
caution, as the 7/20% discount applied to the figures is a blunt attempt to force FullCAM to create
a sparse woody vegetation class calculation.
Table 6: FullCAM model of net abatement thresholds of VFT B and E
Class B
Assumption/scenarios

Sub
class

1) 20% reduction in the
affected area

22,429,702

1) 20% reduction in the

1) Fire occurrence

1) Fire occurrence

2) No fires

Class E
Sub
class

5,431,629

Avoided emissions (tCO2e)
Mature
forest

Regeneration

442,957

99,874

1,761,767

433,234

431,820

96,736

1,721,896

396,618

208,056

291,739

943,216

368,093

9,711

34,471

150,078

70,409

E0
89,363,984

22,269,679

17,342,743

4,168,351
E1

69,067,075

17,090,239

10,052,851

14,233,715

B2

2) No fires

reduction

Regeneration

B1

2) No fires

reduction

Mature
forest

B0

2) No fires

affected area

Avoided emissions (tCO2e)

E2
45,591,990

18,757,281

1,123,923

3,623,449

B3

E3
18,957,585

7,390,063

Figure 12, below, presents the output of a FullCAM exercise graphically. The output conceptually
shows two scenarios for how the proposed ‘Avoided Clearing’ protection of sparse woody
vegetation would work over time. FullCAM presents the scenarios as ‘cumulative sequestration’
as the output is subject to the purpose of the model and is not suited to avoided clearing activities.
The green line shows the carbon stock (in millions of tCO2e) of the relevant subclass in the
absence of fire in both graphs. The blue line, assumed as the baseline scenario, shows the effect
of the fire occurrence on the carbon stock (one fire, B1, in the first graph and two fires, B2, in the
second graph). The red line, which indicates the project scenario, shows what would happen to
the stock if the fire is controlled either by decreasing the affected area in the first scenario or the
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number of occurrences in the second graph. The difference between the blue and red line will be
the avoided clearing value. The incentive is to use strategic cool burning to reduce overall fire
frequency over a theoretical project crediting period.

Figure 12: FullCAM model outputs

Although FullCAM is the model used to construct Australia’s national GHG emissions account for
the land sector, it is not suited to all land-based activities. FullCAM is used to generate abatement
estimates for some vegetation methods under the ERF, including planting and regeneration
methods as well as the avoided clearing of native regrowth. The model uses a minimum
vegetation cover of 20%, which is not suitable for sparse woody vegetation such as mulga in the
arid zone of Australia, so the model is not entirely suited to the second activity of the protection
of carbon stores in areas of sparse woody vegetation by burning surrounding spinifex.
The scenarios that were modelled forced a discount of that vegetation cover to reflect a more
realistic sparse woody vegetation cover of 7%. This is not an elegant approach for abatement
estimates but simply a ‘process’ using the best available tools for what is a largely unknown
carbon storage pool. As is recognised and reflected in the above section (5.4), the FullCAM
modelling and analysis of the output do not have the scientific rigour required to present a case
for a new activity under the ERF. However, it is useful for demonstrating that further investigation
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is worthwhile for determining the opportunities for potential abatement by protecting sparse woody
vegetation using fire management techniques.
For these limitations, the second activity and the ‘emissions abatement’ potential was not included
in the analysis for generating ACCUs or for the financial analysis for this feasibility study. It was,
however, considered more broadly as part of a future method for assessment against the offset
integrity standards and Method Prioritisation Questions, which is addressed in the following
section.
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5 Risks and barriers to the establishment of a desert method
5.1

Policy environment

The taxpayer-funded ERF is currently the government’s primary carbon pollution reduction policy.
One of the advantages of the ERF is that it provides targeted support to sectors not serviced by
other policies. It does not, however, have any ability to be flexible or respond in a timely way to
new technologies or innovation for reducing emissions.
The proposed activities for the 10DP area are being assessed for feasibility within a new ERF
method. The process for method development sits solely with the federal government under the
current climate policy framework. The methods themselves are legislative instruments. The
legislative basis of the ERF carries a number of benefits for the scheme, including increased
levels of certainty for scheme participants. The environmental integrity of the scheme is bolstered
by the CER’s compliance role, which also has a legislative basis.
Submissions to the ERF review in 2017 included comments from project developers: “The
eligibility criteria for many methods are overly specific, meaning a minor deviation from the criteria
renders a project ineligible, even though [it] would deliver genuine abatement.”
The Department responded to criticism of the difficulties regarding new methods with, “The ERF
is complex but some complexity may be unavoidable if the scheme is to deliver genuine
abatement. The Authority considers that simplifying a method or easing a project’s requirements
to increase uptake could compromise integrity standards”’ (Climate Change Authority, 2017).
Although the existing methods have a high level of integrity for the financial product it seeks to
generate, the programme structure lacks flexibility for almost all innovation which is demonstrated
by its unsuitability for projects that seek to protect and maintain existing carbon stocks against
future threats. Furthermore, it does not consider multiple and quantifiable co-benefits even in the
face of financial return on investment for other government services (Social Ventures Australia,
2016). In fact, method proposals with parameters that sit outside the current formulae face
barriers and hurdles that may not be solved under the existing paradigm and policy structure.
5.1.1

Approving methods

The Minister for Energy and Emissions Reduction determines the priority activities and methods
for development under the ERF. The priorities are informed by a set of questions that are outlined
below. They define what activities are eligible to earn carbon credits and how emissions
reductions are to be measured, verified and reported. It is the DoEE’s role to develop these
methods, scope the activity and work with scientists, industry, technical experts and potential end
users of the methods. The Minister must seek advice from the independent ERAC on whether
proposed methods meet the offset integrity standards. These standards are set out in the ‘Carbon
Credits (Carbon Farming Initiative) Act 2011’ and below. The Minister cannot make a method
unless the committee has advised that the Offsets Integrity Standards have been met.
5.1.2

Offsets Integrity Standards

The Offsets Integrity Standards are the legislated criteria that all methods developed under the
ERF must meet. They are based on international standards and ensure carbon credits issued
under methods represent real emissions reductions that may be counted towards meeting
Australia’s international emissions reduction obligations. There are six Offsets Integrity
Standards, which are contained in section 133 of the ‘Carbon Credits (Carbon Farming Initiative)
Act 2011’.
In interpreting the Offsets Integrity Standards, ERAC is required to adopt the interpretation that
would best achieve the objects of the Act, which include the following:
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●

to remove GHGs from the atmosphere and avoid GHG emissions to meet
Australia's international mitigation obligations;

●

to create incentives for people to undertake offsets projects;

●

to increase carbon abatement in a manner that is consistent with the protection
of Australia's natural environment and improves resilience to the effects of
climate change; and

●

to authorise the Commonwealth’s purchase of units that represent carbon
abatement.

ERAC is responsible for advising on new methods and variations, and proposals to revoke
methods. In addition, the committee is responsible for overseeing the design and implementation
of methods that determine the eligibility of offsets projects and issuance of ACCUs.
The project team has completed an assessment of a potential method against the Offsets Integrity
Standards. The responses in Table 7, below, have been discussed and deliberated upon as the
project progressed and may not be in agreeance with any future ERAC determination. It is an
assessment based on best available knowledge and information at the time of writing for a
potential carbon project, as well as the consultant’s experience with similar method development
projects and industry knowledge. Both of the proposed activities have been considered for the
assessment, although it is acknowledged that the second proposed activity has less chance of
garnering support due to certain key factors. Feedback from the Department was that it is
“significantly different to any current activities under the ERF methods”, and therefore, presents
an issue for the technical team. There is also a lack of data and information on the carbon stores
subject to protection with the second activity and tools for estimating the abatement potential.
Table 7: The 10 Deserts project assessment against the Offsets Integrity Standards
Additionality

Measurable and
verifiable

Offsets Integrity
Standards

The abatement would likely not occur in the absence of the
incentive provided by the scheme.
TBC – depending on approach to baselines
Emissions can be measured or estimated
and verified.

Eligible carbon
abatement

The abatement is capable of being used to meet Australia’s
targets under the Paris Agreement.

Evidence-based

TBC – depending on assessment of whether the approach
to baseline is reasonable.

Project emissions
Conservative

All material emissions included
Assumptions likely to avoid the over-estimation of the
abatement from projects

The issue of additionality is an initial hurdle for all methods and carbon projects. Through
consultation with stakeholders including government officers, it has been determined with a high
level of certainty that the abatement that could be achieved under a desert method could in no
way occur without the incentives provided by the ERF programme.
The obligations for providing the technical rigour required to develop a method that is measurable
and verifiable can be met, dependent on the acceptance of an alternative approach to the
baseline determination. A technical working group would potentially be responsible for making
any recommendations on a new or different baseline approach.
The project team, in consultation with DSS, has developed and tested assumptions, developed a
proposed baseline and modelled potential emissions reductions. The DoEE has confirmed that
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the national inventory includes the majority of emissions from the 10DP area. Although this
component of recorded data is incomplete and collection is being actively improved, it does
provide a positive response for eligible carbon abatement.
The Offsets Integrity Standards for evidence-based emissions can be satisfied, based on
whether the approach to a baseline is reasonable and acceptable by a technical working group
responsible for method assessment.
The standard for project emissions can be satisfied with a high degree of confidence, given the
extensive experience within the DSS team and partner organisations on fire management
operations. This knowledge can be used to determine all material emissions in relation to project
implementation.
The South Pole project team has extensive experience in project development and management
using the savanna method, among others, and has used conservative based calculations for all
assumptions. It is unlikely that method development would include the over-estimation of
abatement.
“The method assessment processes in which the Offsets Integrity Standards are applied are
intended to ensure that, to the extent practicable, credits are only issued in relation to genuine
abatement. In seeking to give effect to this aim, the Committee is mindful that the objects of the
Act include the desire to create incentives for people to undertake offset projects and help
Australia meet its mitigation targets. A strict interpretation of the standards that seeks to ensure
all credits represent genuine abatement is likely to limit the incentive for people to undertake offset
projects and exclude the cheapest sources of abatement, thereby increasing the cost of meeting
Australia’s mitigation targets. Due to this, in interpreting the Offsets Integrity Standards, the
Committee’s general approach is to consider whether there is sufficient incentive to prompt
participation and the uptake of relevant abatement activities that would not otherwise occur.”
(ERAC 2019)
The above guidelines show how ERAC’s interpretation and application of the Offsets Integrity
Standards are relevant for the 10DP. The guidelines acknowledge that their inherent rigidity and
various project restrictions that can be a disincentive to future project developers. This is
inconsistent with the purposes of the ERF and an indication of the programme and policy
framework’s ability to drive large-scale emission reductions.
5.1.3

Method Prioritisation Questions

The Method Prioritisation Questions are the questions that the department uses to determine if
the proposed method should be considered for recommendation to the Minister for prioritisation.
Table 8 presents the assessment of the project against these questions and “other relevant
questions”.
Table 8: Assessing the 10DP against the Method Prioritisation Questions
What is the potential uptake of the
emissions reduction activity and the likely
volume of abatement?
Method Prioritisation
Questions

Is the activity ready?
Can emissions reductions be estimated
with a reasonable degree of certainty and
at an acceptable cost?
Are there any adverse impacts?

High interest, low volumes

Yes

Needs further research

No
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Could the activity be promoted through
other measures?
Are there any hazards associated with the
activity?

Other questions

Would the method need additional support
to be effective?
Are there any other any other benefits?
Is the method practical and cost-effective?

Yes, but best suited to the ERF
due to the ER potential
Manageable
Yes
(variations of existing tools)
Numerous co-benefits across
all indicators
Yes

On advice from the Department, the relevant Minister determines the priorities for method
development. Consultation through the department’s technical working group is conducted and
the Minister may also seek advice from ERAC. Priorities for any new methods are established
and published annually. This transparency is for the purpose of providing project developers with
a level of certainty and the markets with a potential pipeline of projects.
The South Pole project team has completed an assessment of a potential method against the
Method Prioritisation Questions. The assessment is not definitive but rather an assessment of the
project and both activities based on the knowledge and information available and should be
considered in the same way as the responses devised for the Offset Integrity Standards. It is
recognised here that the second activity may be less attractive due to the high level of uncertainty
across many elements as discussed in previous sections.
The South Pole project team, with support from DSS, conducted numerous stakeholder
workshops and engaged with sector specialists, government representatives and experts over
several months (stakeholder and engagement information is included in the Background
Information Document). There was a high level of interest for the potential uptake of the activities
from all stakeholders. This was in part due to the opportunity for traditional owners to be on
country and participate in cultural practices. The likely volume of abatement in the context of the
broader challenges for the ERF for meeting Australian domestic targets is relatively low. The
activity is ready, as fire management activities do occur across the country and successful,
remote, Indigenous Ranger programmes can attest to that. One of the many challenges for this
activity is ramping up the capacity to meet any future project requirements over vast areas of the
country. The degree of certainty of estimated emissions reductions can be increased with field
trials. Although this is more problematic with the second activity, as there is currently no suitable
model for estimating potential abatement for the sparse woody vegetation type with less than 20%
cover. The costs of increasing that level of certainty can be integrated into fire management
operational costs but will be significant.
The activity can possibly have adverse environmental impacts in regard to fire management
and control. However, other environmental, social and economic impacts would be expected to
be positive, including increased access to employment opportunities, access to country and
cultural practices, participation in programmes to protect country and associated biodiversity and
ecosystem benefits associated with controlled fire. The fire management activities could be
promoted through other government programmes. However, the fire management of remote
areas where there is little infrastructure or private property at risk has historically not been a
priority for funding. The emissions reductions that would result from this activity are suited to the
ERF funding and its general purposes.
There are four other specific questions that are evaluated for the development of an ERF method
(addressed in Table 8, above). These questions have also been considered by the team in the
context of the proposed 10DP activities. There are potential hazards associated with the activities
with regard to workplace health and safety, including in terms of fire management, the use of
incendiary equipment and aerial dispersal over large areas. These hazards are all manageable
and have been managed for remote ranging operations and savanna burning methods for many
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years and can be addressed under the workplace health and safety legislation and best practices.
Additional support would be needed for the development of a method in the context of the
modification of existing models and calculators, particularly for activity two. The opportunity for
other benefits, material to this activity, are multiple and span both direct and indirect social,
economic and environmental indicators.
Further quantitative and qualitative analysis of co-benefits will provide positive outputs. These
would be aligned with some co-benefits already well recognised for savanna burning projects and
many of the Sustainable Development Goals. The method would be financially viable, if the
hurdles and barriers discussed above can be overcome, for the implementation of ACCUs at a
fair price (please see financial analysis in Section 8 this report). There are no immediate reasons
why the method could not be implemented by the CER in the same way that similar methods,
such as the savanna methods, have been implemented.
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6 Research gaps
While there is a considerable body of literature relevant to desert fire ecology and fire
management, we found only a small proportion particularly relevant to the themes of carbon
abatement and sequestration. An even smaller proportion was found to provide relevant
information or data that could contribute to supporting an emissions abatement and carbon
sequestration methodology in desert areas.
To obtain accurate results, there is a need for reliable data of different carbon stocks and the
processes of carbon loss and gain through time for each vegetation type. It is important to validate
the assumptions for other variables such as the fuel load for each vegetation type, as well as the
burning efficiency values of fuels from different size classes. Temporary and permanent plots
should be established to evaluate this over time.
Additionally, further investigation of remote sensing methods for mapping the distribution and
cover of mulga (and its close relatives) growing in association with spinifex is required. Fine-scale
mapping is necessary to estimate the biomass of mulga and how this biomass changes under
managed and unmanaged fire regimes.
Burrows (2014) stands out as the most relevant to the 10DP proposal. Although Burrows found
that cool (winter) burning in spinifex-mulga systems resulted in 62% of the biomass being burnt,
compared with 82% in a hot fire (late spring), this was only on one site in one part of the 10DP
area. This study would need to be replicated across a range of sites over a number of years to
better quantify the intra-scar patchiness of fires in spinifex-mulga systems. Although Burrows
found no overall reduction in fire scar extent (area burnt) in savanna systems, the project team
has seen a reduction in fire scar extent using cool burning, and it is not unreasonable to assume
the same is possible in desert regions. However, a comprehensive analysis is required to confirm
this.
This points to the need for further research in the form of a pilot study that would address multiple
aspects concerned with the feasibility of implementing fire management for GHG on a larger
scale.
Gaps in scientific research that were not addressed in Burrows (2014) study, but would need to
be in a large-scale programme include the following:
●
●

●

●
●
●

accurate quantification of GHG emissions from the combustion of spinifex-dominated
vegetation types in central Australia. For 10 Deserts, conservative values for this
feasibility study were developed from the low rainfall zone figures found in SavBAT 2.2;
further assessment of other vegetation/fuel classes and associated fuel properties
(biomass dynamics, emissions) within the broader range of both spinifex grasslands and
mulga woodlands of central Australia, beyond the Burrows (2014) approach reported
here for the Western Desert region of Western Australia;
further investigation of combustion efficiency and patchiness (proportion of unburnt
vegetation) of fires burning under different seasonal conditions in different spinifex and
mulga vegetation/fuel classes, including cool season Indigenous hunting fires and hot
season wildfires;
further validation of remote sensing techniques (satellite imagery using 10 m grid Sentinel
imagery) to accurately map and quantify fire scars and unburnt patches within and
between fire scars on a fine-scale;
fuel biomass dynamics models for low rainfall regions, accounting for annual/seasonal
variability in rainfall, rather than longer-term rainfall as provided by the current study; and
refinements to existing fire behaviour models for spinifex grasslands to enable better
predictions of low intensity, cool season patchy fires in various vegetation/fuel classes
that comprise spinifex grasslands.

Burning in and around woody vegetation types such as mulga with cool season fires can reduce
the impacts caused by hotter, lightning-driven fires. This statement is supported by Burrows
(2014) who used a spinifex fire spread model to show that the rate of spread under cool conditions
43

Final report

is nil under less than 20 km/hr winds. However, calculating the ‘carbon storage’ potential derived
through the protection of mulga from fire management is a much more complex task requiring
significant investment in research.
Research recommendations into biosequestration (Burrows, 2014) include:




6.1.1

further investigation of remote sensing methods for mapping the distribution and cover of
mulga (and its close relatives) growing in association with spinifex. Fine-scale mapping
is necessary to estimate the biomass of mulga and how this biomass changes under
managed and unmanaged fire regimes; and
further investigations into other woody, longer-lived species that have the potential to be
reduced or extirpated by unmanaged fire regimes and that could be significant for carbon
storage.
Vegetation structure and composition, and biomass estimation

The largest variable in quantifying the carbon content of vegetation is biomass, which involves an
underground and aerial component. No specific biomass data is available for the different types
of vegetation found in the project area, although there are some selected studies that represent
a portion of the total scenario. As for the flows, carbon gain or sequestration, there is no
information, except for a study on mulga for herbivory exclusion in the eastern parts of Australia.
There is a need for reliable data of different carbon stocks and the processes of carbon loss and
gain through time, for each vegetation type. Observing the method development path used in
savanna burning, it is important to validate the assumptions for other variables such as the fuel
load for each vegetation type and the burning efficiency values of fuels from different size classes.
The estimation of CO2 emissions in the 10DP was based on the proposed classification of
vegetation fuel types, where each subgroup is characterised by ecological attributes (e.g.
diversity, dominant species and canopy cover). To validate the coefficients and the results
obtained through the savanna burning methodology for low rainfall areas, with modifications in
some parameters, temporary and permanent plots should be established to evaluate the
ecological attributes over time. Firstly, the carbon stock contained in aerial biomass can be
quantified; secondly, the dynamics of the carbon stock (loss or gain) can be determined through
measurements at different times. For the carbon stock in below-ground biomass, soil sampling
should be done in conjunction with remote sensing to model biomass estimates.
6.1.2

Mulga vegetation

There is not yet any direct evidence to suggest that keeping fire out of mulga is possible with an
appropriate fire management regime, so calculating the ‘savings’ derived through the protection
of mulga from fire management is a difficult task and would involve significant investment in
research fieldwork, remote sensing and desktop analyses. Development of sample plots across
multiple landscapes over a period of time, including plots subject to both fire management and
zero management, would provide data for biomass and carbon quantification, as well as their
fluxes.
Using remote sensing methods for mapping the distribution and cover of mulga (and its close
relatives) growing in association with spinifex (hummock), fine-scale processing is necessary to
reach a reasonable level of accuracy. By adding biomass data, it is possible to understand
changes in carbon stores under managed and unmanaged fire regimes. In this case, the
identification of mulga canopy cover should begin with surveying control areas (using GPS),
distributed over the length and width of the sample area, to maintain long-term monitoring points.
With those, the recognition of the patterns of structure, density of vegetation and intensity of
greenness of this cover in the information obtained through remote sensors will allow its
differentiation from other vegetation classes.
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6.1.3

Sparse woody vegetation carbon stocks

The Australian government has centralised its carbon accounting system into an integrated
compendium model named FullCAM. FullCAM is intended to deal with biological and
management practices that affect the different carbon pools and the transfer between these pools
in forest, agricultural, transitional (afforestation, reforestation, deforestation) and mixed (e.g.
agroforestry) systems.
Considering that FullCAM is currently used for forest, agricultural and mixed systems, in order to
utilise the modelling tool under the proposed activity ‘Protecting carbon stores in areas of sparse
woody vegetation by burning associated spinifex areas’, amendments to FullCAM would be
required. There are numerous species limitations. For example, only two of the five VFTs have
equivalent forest species to determine the carbon fluxes and how they will vary with the activities.
Additionally, the tool must be able to provide better carbon stocks for vegetation cover other than
forest, such as sparse woody vegetation. For that, datasets and results from plots are useful.
Carbon stock dynamics research should be established in each VFT, combining plots of different
ages, to determine the carbon stored in the mature vegetation and how it changes over the early
growth years.
In November 2019, the DoEE announced that a new version of FullCAM is being developed for
release in 2020. The update reflects more than three years of research undertaken by CSIRO,
informed by over 20 years of data on plant growth and its effects on the carbon cycle. In particular,
the improvements are expected to reflect the spread of carbon densities in Australia’s native
forests by incorporating a significantly expanded dataset on measurements of these forests, as
well as an improved model for the dynamics of growth, turnover and decay in forests.
6.1.4

Regeneration modelling

In most cases there is a natural regeneration process within the affected areas following a fire
event, although this is not always the case with severe fires where all the soil carbon is burnt,
resulting in the complete destruction of ecosystems. However, when modelling this phenomenon
in FullCAM, the tool currently does not consider this regeneration, and instead halts the
contribution to the carbon sequestration for the rest of the modelling period. In addition, the growth
rate remains constant with respect to modelling without any fire events (there is no difference in
the growth rate with or without fire). This prevents any demonstration of carbon stock regeneration
using FullCAM calculations, which is a severely limiting factor.
6.1.5

Fire knowledge from geographic information systems

The historical information about fire scars and their temporality in the last 30 years comes from
data from the low spatial resolution sensors, AVHRR (1 km grid) and MODIS (250 m grid). These
satellites, due to their scales, underestimate fire events with an area smaller than 60 ha, cover
only 66% of the 10 Deserts area for the period available and are represented by unvalidated
detection algorithms. In datasets with different spatial resolutions, the pixels should be resampled
at the lowest resolution, so that they can be compared with an adjustment of their respective
georeferencing to avoid area distortions.
6.1.6

Fire management and soil organic carbon

In terms of soil organic carbon (SOC) stocks, the 10DP area has great potential. This means that
its contribution in terms of large land area with a low SOC per km2 represents a potential for
further carbon sequestration as they are far from saturated. Although the Australian national
estimations of SOC in this area give values of circa 5.9 tC/ha (Viscarra Rossel, Webster, Bui, &
Baldock, 2014), the centre zone where 10DP is located presents more significant uncertainties,
mainly due to the lack of data in these areas.
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Global knowledge about the relationship of fire effects on SOC is very diverse, and results can
be opposing – from ‘no impact’ to ‘persistent alterations’ (Pereira, Mataix-Solera, Úbeda, Rein, &
Cerdà, n.d.). In the case of Australia, Drew, Richards, Downes, Cook and Baker (2011) suggest
that by implementing a fire management scheme of low-intensity fires with an interval of five years
in the mesic savannas of the Northern Territory (average annual rainfall of 1,400 mm), the
potential SOC stock accumulation on a 100 year time horizon (0.17 tCO2e/ha/yr) could be
approximately four times higher than non-CO2 emissions reductions. However, this result in the
Northern Territory (greater SOC sequestration as a result of fire management), cannot be
extrapolated to 10DP due to differences in environmental and physical conditions. It highlights
the necessity to conduct fire experiments and soil field samplings that allow for the calibration of
current models, such as FullCAM, and then evaluate the development of methods to account for
emissions reduction through fire avoidance.
Research that was sourced by the project team addressed the relationship between fire events
and their effects on ecological structural traits, such as the gain/decrease in tree basal area
(Lehmann et al., 2014) and the subsequent changes in the aboveground carbon pool. In the case
of SOC stock, much less is known about the effect of fire on this carbon pool. For instance, there
is an expectation that fire events modify the soil respiration, which affects the carbon storage
capacity of the ecosystem (Conard & Solomon, 2008) but the magnitude is unknown.
In addition, the combined effect of fire and vegetation cover type on SOC stocks should be
addressed under emission reduction projects. One study (Chen, Hutley, & Eamus, 2005) found
that medium-term fire exclusion (15-20 years) could dramatically reduce the grassy biomass of
the understorey, presenting lower SOC values than the grass-dominated and more frequently
burnt sites.
Overall, an increase in the SOC stock due to fire avoidance could be recognised in the future.
Due to the high uncertainty of SOC stock values for the 10DP area and the unclear pattern of fire
management effects on the SOC change, this pool was excluded from the calculations of
emissions reduction balance.
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7 Financial feasibility
This section covers the financial feasibility of the emissions reduction due to the fire avoidance in
Zone 1 (hummock grasslands [spinifex]) and Zone 2 (acacia shrubland over tussock or annual
grasses and some hummock grasslands) only, where the probability for an ERF method is the
greatest.
Using our simplified project Profit and Loss tool, South Pole has undertaken a scenario analysis,
using ACCU volume, timing and price as variables (all figures below are in Australian dollars).

7.1

ACCU revenue potential

The volumes and timing of ACCU production were determined using the low, mid and high points
from Table 5.
The future price of ACCUs was derived from a presentation made by Market Advisory Group to
the Carbon Farmers of Australia conference in August 2019, and ranges from AUD 12.20-27.65
for a low price, AUD 16.20-40 for a medium price and AUD 18.20-44.94 (high price). More detailed
information is available in the Background Information Document.

7.2

Implementation costs

Based on an operations target to burn approximately one million hectares, a subset of the tenmillion-hectare managed area (10%), using appropriately skilled core staff and support, we
assumed that approximate annual operational costs would sit between AUD 2.5-3 million. Using
appropriately skilled core staff and support, the costs are broken down as follows:
●
●
●
●
●

aerial incendiary (turbine chopper): AUD 1-1.5 million, including fuel and incendiaries;
wages (core 4-6 full time equivalents): AUD 500,000 plus AUD 300,000 in seasonal
support;
vehicles: AUD 250-350,000 for lease and fuel;
equipment: AUD 100-200,000; and
training: AUD 100-150,000.

The model also accounts for other setup and planning costs such as community fire planning
meetings at 10 to 15 centres across the area, payments for rangers to participate in burning
operations (annual training and seasonal support budgets should be flexible and responsive to
needs), legal costs including Indigenous land use agreements, where applicable, and other
project management or professional specialist inputs.
The costs of developing the method itself are not included in the project’s financial model, given
that this would largely be the Department’s responsibility.

7.3

Reinvestment model

At its core, an emissions avoidance through fire management methodology assumes that
constant interaction with the landscape in a culturally appropriate manner leads to a pattern of
smaller cooler fires that will prepare and protect the country against large hot fires. It is, therefore,
essential to reinvest the projects’ profit into the capacities and infrastructure that will make it
successful in its full crediting period (25 years). The reinvestment model would have to be
supported by all project participants and managed as a potential future financial risk.
The model includes succession planning arrangements and the community throughout all project
elements by reinvesting in improved and increased access to land and rebuilding homelands.
Hidden costs are an important consideration for successful fire carbon projects under the savanna
burning method (which can reset operations and reset their earning potential each year) and could
be even more so under a desert methodology with longer cycles.
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The financial model has accounted for those indirect costs through a reinvestment model that
distributes all the benefits from a good year in equal tranches over the subsequent five years to
allow for longer periods between fire activities.

7.4

Net profit and loss

The financial attractiveness of the proposed methodology relies entirely on the ability to claim
ACCUs during high fire activity years – which itself depends on the ability to accurately predict
what the baseline emissions would have been in those years. In other years, the abatement would
be marginal and not cover the cost of undertaking the activities.
The project proponent would need to have a high appetite for risk and continue to run all project
activities at a loss during ordinary years, with the intention of being able to significantly reduce
emissions when the next high fire activity year occurs, which may be five or more years away.
The project proponent would also need to bring in cash reserves or flag investment from a third
party for working capital until any revenue is realised from the first high fire activity year (and
significant abatement volumes are achieved).
Figure 13 shows a typical profit and loss and Figure 14 a typical cash position of a project under
the proposed desert fire avoidance method assuming that high activity fire years occur every five
years. Figure 15 shows a typical profit and loss for a project under the International Market
Scenario.

Figure 13: Typical profit and loss of a project under the proposed desert fire avoidance method
(assuming high activity fire years occur every five years)
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Figure 14: Typical cash position of the project under the proposed desert fire avoidance method
(assuming high activity fire years occur every five years)

Figure 15: Typical profit and loss of a project under the International Market Scenario (assuming
high activity fire years occur every five years)

7.5

Sensitivity analysis

The scenario analysis showed that under any production model, except for all low-price cases,
ACCUs (low) and VCS+CCB (low), a carbon project could be financially feasible – albeit with a
high level of risk (see Table 9, where mid-long means mid scenario and low fire return interval).
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Table 9: 10DP economic summary
10 Deserts Project economic analysis (summary)
Indicators

Net present value
(AUD)

Internal rate
return

Cost-benefit
ratio

Payback period
(year)

ACCUs (low)

-14,452,288

n/a

0.58

2047

ACCUs (mid)

12,606,012

34.47%

1.66

2026

ACCUs (midlong)

2,651,209

19.53%

1.20

2031

ACCUs (high)

37,479,383

66.78%

2.80

2025

VCS+CCB (low)

-13,105,487

n/a

0.61

2047

VCS+CCB (mid)

13,477,667

34.81%

1.73

2026

VCS+CCB
(high)

38,134,507

65.92%

2.89

2025

The primary risk to the project is the carbon price itself, which will fluctuate unless the proponent
agrees to lock in a fixed price today under the ERF (assuming a fixed price is not the average
auction price from the last auction). As previously discussed, locking into the current pricing model
today, while all other costs increase, to a programme that does not account for or reward cobenefits, would almost certainly lead to sub-optimal outcomes.

7.6

Attractiveness to buyers and markets – the value of co-benefits
assessment

The ERF does not currently acknowledge co-benefits or provide any opportunities for increased
ACCU pricing under a government purchasing agreement. Despite this, there are some carbon
projects generating carbon credits that have multiple other benefits, including being implemented
using an ERF method and being sold into the secondary markets at an above-average auction
price of AUD 12.
Recognising and valuing the range of co-benefits associated with carbon credit projects is far
from straight forward but may represent a valuable source of additional income for project owners.
Buyers of Gold Standard projects often have preferences for carbon credits that offer more than
just a carbon offset, with many increasingly seeking to include credits with social and
environmental co-benefits in their portfolios. In response to the requirement for reinvigorating the
take-up of carbon projects under the ERF, CSIRO has recently conducted research on just this
topic for the Australian market. They have reported that in some voluntary environmental goods
markets (i.e. Climate Active, previously, National Carbon Offset Standard), there is a wide
variation in prices between different credit types and apparent price premiums associated with
projects producing desirable co-benefits. Quality conscious buyers can also shun credits with
negative co-benefits (CSIRO, 2019).
For carbon credits produced in Australia, the work conducted by CSIRO has provided an
assessment that defines categories of attributes associated with the methodologies recognised
by the CER (i.e. agricultural, vegetation and savanna burning methods). In addition, recent
research by Fleming, Stitzlein, Jakku and Fielke (2019) suggests that re-framing opportunities
with increased attention to co-benefits and broader economic incentives, in addition to potential
financial opportunities, could re-invigorate how carbon farming is perceived and adopted in the
Australian agricultural sector. The work by CSIRO earlier this year is presented in Figure 16
below. This work does not translate to a price structure in relation to the co-benefit, regardless of
its actual value. Buyers and the market influence the price and volume, vintages and buyers’
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interest areas are variables that project developers must consider when selling their
environmental assets. Where projects have interesting co-benefits or if they are rare or unusual,
they can attract a higher price – it can be completely subjective.

Figure 16: Classification of 11 broad land-based activities for achieving GHG abatement outcomes
with respect to five broad classes of environmental, social and economic co-benefits
(Source: CSIRO, 2014)

A greater consideration of co-benefits is useful for both sides of the market: supply (provide more
motivation to produce carbon and participate in the market) and demand (respond to the desire
for higher quality or more highly-valued credits) (CSIRO, 2019).
The Gold Standard for the Global Goals provides certification services for Sustainable
Development Goal impacts. They can be for a range of impacts, including water benefits, health
impacts and gender equality, to name a few. This enables project developers to monetise project
impacts and provides project funders with the assurance that outcomes have been achieved. This
process can be separated from the generation of a carbon credit (Gold Standard, n.d.).
The International Carbon Offset and Reduction Alliance (ICROA), Imperial College of London,
and other organisations such as the Gold Standard, have been conducting studies to enable the
evaluation, and therefore, the monetisation of co-benefits for a number of years. The studies
generally focus on identifying the motivations of buyers and quantifying the social, environmental
and economic benefits of a GHG-reduction project. When buyers were asked what factors drive
their preferences for certain offset types, relevance to business and co-benefits were the two
most-cited factors. Significantly, buyers also indicated a willingness to pay up to 33% more per
tonne of CO2 for projects with verified social, economic and environmental co-benefits, drawing
upon the co-benefits that carbon offset programmes can deliver for the business. ICROA’s funded
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study used a portfolio of offset projects amounting to 32 million tonnes of abatement and used a
number of methods for valuing co-benefits. The results showed that offsetting one tonne of CO2
delivers benefits totalling USD 664 that are spread across a range of environmental, social and
environmental co-benefits. An example of the value of co-benefits derived from clean cookstove
projects are below in Figure 17 (values in USD) and this information is provided in a simple way
to present the additional impact that buyers are having by supporting a carbon project (ICROA,
n.d.).

Figure 17: Example of the valuation results of improved cookstove projects
(Source: ICROA, 2014)

For any future carbon abatement project in the 10D region, it is expected that there would be
numerous social, economic and environmental co-benefits. For example, savanna projects in
northern Australia have delivered multiple co-benefits to Indigenous Australians by using
traditional fire management on country and enabling broad participation in cultural practices. It is
possible that the co-benefits could provide an equal or higher monetary value than carbon units
under the current pricing regime. The ‘attractiveness’ increases for carbon credits that have
numerous co-benefits and can attract a premium. The ‘Desert Story’ that would be attached to
any environmental asset generated by 10D could unlock demand for ‘unique’ offsets in the
voluntary market. An assessment to determine the additional value of co-benefits should be
undertaken for any future project development. All projects attract different prices for different
buyers and these prices are susceptible to many variables.
As discussed above, the recognition of co-benefits is not currently considered under the ERF but
it can be argued that it should be part of the broader discussion to stimulate sector-wide carbon
project development and the uptake of ERF methods. The Queensland government is currently
determining how it will recognise and pay for the co-benefits of projects developed under the ERF
in Queensland, titled the Land Restoration Fund.

7.7

Direct funding alternative

The Australian National Greenhouse Accounts are published annually by the DoEE. The national
inventory forms the foundation for Australia’s efforts to address climate change. By identifying
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and reporting emissions sources and sinks, and any changes over time, the inventory provides
information fundamental to the development of domestic mitigation policies and programmes,
while also tracking Australia’s progress towards meeting international obligations.
The national inventory is prepared according to the framework of rules supporting the UNFCCC
and the Kyoto Protocol. All parties to these agreements must use the UNFCCC Reporting
Guidelines on Annual Inventories and the supplementary reporting requirements under the Kyoto
Protocol to prepare their national inventories.
These guidelines establish standardised reporting formats and require detailed information on all
aspects of each party’s National Inventory System, including measurement systems, data
collection systems, estimation methodologies, reporting and data management.
National-scale estimates of both wildfire emissions and fire-induced regrowth are included in
Australia’s National Greenhouse Accounts. There is significant annual variation with some years
being a significant net source of carbon to the atmosphere and other years a net sink, ranging
from approximately -50 Mt to 190 Mt CO2e (NGA Factsheet 6). Recent workshop discussions with
the national inventory team have been encouraging with regards to the inclusion of wildfire
emissions; however, there is a lack of access to data from the desert regions, and therefore, the
extent of emissions is likely to be underestimated.
There is anticipation that a new or amended policy framework could be less rigid in how it funds
carbon abatement, without reducing the rigour and integrity required and expected. The
Department is responsible for accelerating emission reductions by sourcing opportunities to meet
international obligations and addressing the foreseeable unmet supply under the current
mechanism. The development of new methods, increased uptake of current methods and scaling
of projects to meet targets is an ongoing challenge for the government for the period leading up
to the 2030 target deadline. In cases where the time and costs for method development is the
primary barrier to abatement opportunities, an alternative procurement approach is worthwhile
investigating. The proposed fire management activity in the desert to avoid emissions from large,
uncontrolled fires and protecting carbon within the mulga communities may be one such
opportunity.
The approximate annualised cost of operating a new fire management regime across the viable
areas of the 10D region is AUD 2.5-3 million. The results of this feasibility assessment show that,
over a 10-year period, conservative projected abatement could be approximately 146,000
tCO2e/year. The South Pole project team is recommending that the additional work to obtain more
certainty in the science is best managed and coordinated by DSS, while potentially receiving
support from government and corporate funding. This conglomeration of work over a period of
time would provide the rigour of scientific results required to meet Australia’s international
obligations and ultimately the delivery of verified and certified emissions reductions that directly
impact the national carbon accounts. This could be an alternative and direct funding model for
the payment of emission reductions that do not result in the generation of ACCUs as a financial
unit.

53

Final report

8 Social, cultural, environmental and community impacts
8.1

Social and cultural

Russell-Smith, Edwards, Sangha, Yates and Gardener (2019) reported that the most common
activity to all Indigenous communities is ‘looking after country’. This is defined as the use of fire
to maintain or restore natural resources and cultural values (Russell-Smith et al., 2019). Burrows,
Burbidge, Fuller and Behn (2006) also went on to say that the greatest value of the land for
Indigenous communities is derived from its ability to house, feed and provide game for the
subsistence hunting of local groups.
Burning the land provides a reservoir for large game, makes other food resources more abundant
and provides access to space for ceremonial activities. The indigenous techniques of setting
mosaic hunting fires increases vegetation diversity across the landscape, providing greater
access to patches of unburnt vegetation and supporting populations of many endemic animals.
Meanwhile, the absence of Traditional Owners lighting fires or large human-induced fires reduces
biodiversity and threatens species persistence (Burrows et al., 2006).
The 10DP is part of a broader programme of activities and there is a strong focus on the cobenefits of any future carbon project. The strong desire for co-benefits was reflected through the
consultation process with an overwhelming level of support for any project that would provide
opportunities for access to country and the ability to manage traditional lands and the broader
landscape with fire, using both traditional knowledge and modern techniques. The success of
savanna burning projects in northern Australia attests to this A review conducted by Social
Ventures Australia for the Department of Prime Minister and Cabinet published in 2016 reported
a social return on investment of up to AUD 3.40 for every dollar spent in Indigenous Protected
Areas, with areas employing Indigenous rangers demonstrating higher returns. A review by Allens
Consulting found the true costs of the Working on Country program were at least 17-23% less
than book costs when increased taxation revenue and decreased welfare payments were taken
into account.

8.2

Environmental

For many thousands of years, Aboriginal people have mediated the effect of fire within desert
landscapes. The more recent ‘mega-fire’ regime has had many adverse impacts on species and
habitats, but also impacts the amount of carbon stored and released from desert vegetation.
Van Etten and Burrows (2018) reviewed and summarised current knowledge on the ecology of
fire and the biota of the arid zone. On the hypothesis of fire enhancing biodiversity, there are
numerous examples where research has shown that fire and seral succession have a major
influence on native animal distributions on the local scale. Letnic, Dickman, Tischler, Tamayo and
Beh (2004) reported that fire, coupled with rainfall, was a major determinant of small mammal
population dynamics in central Australian spinifex grasslands.
On the subject of patch burning, Van Etten and Burrows (2018) emphasised the need to
understand faunal requirements in relation to variation in fire regimes. In particular, it was
determined that there is a need for more landscape-scale studies to inform questions of both
scale and biodiversity responses in relation to patch burning. The fuel characteristics and fire
regimes of dominant vegetation types were also explored, as well as fire patterns in the landscape
and plant species’ response to fire.
Bliege Bird has published widely on the interactions between fine-scale Aboriginal hunting fires,
the abundance of game, climate and landscape heterogeneity. The types of fire patterns brought
about by hunting by the Martu people are responsible for raising the abundance of certain game
– even those that are the object of hunting (Bliege Bird, Tayor, Codding, Bird and Bliege Bird,
2013). Bird et al. (2016) identified that, compared with lightning fires, anthropogenic fires are more
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consistent and provide a buffer for plant and animal communities by providing predictable habitats
and seral succession.

8.3

Community impacts

For Indigenous communities, opportunities to participate in the economy, on country and
implementing traditional practices using fire have had a multiplying, positive effect. The feedback
from consultation for this feasibility study, as well as current savanna projects, has been
overwhelmingly positive with regard to opportunities and the co-benefits that fire management
projects provide. Remote and regional fire management programmes, where training and
employment through ranger programmes have been provided, are often subject to precarious
funding arrangements and this has resulted in an uncertain future and can diminish the
confidence of participants. There are other community impacts that need to be considered, such
as conflicting land use for pastoral use, where land managers do not necessarily support fire
activities. This is driven by negative views and experiences of fire management and media
coverage of events. Community consultation can mitigate negative views and high-quality
communications on fire management activities can provide information to other landowners and
leaseholders. Both strategies should be undertaken for all activities.

8.4
8.4.1

Stakeholder engagement
Stakeholder participation

The project team has conducted engagement activities in consultation with the DSS. The
engagement included government representatives from Western Australia, South Australia and
the Northern Territory. Stakeholders also included representatives from Land Councils,
Prescribed Body Corporates and other Traditional Owner groups, researchers, scientists,
rangers, land managers and operational teams from the 10D region. Future engagement would
be expected to include additional landholders such as miners, pastoralists and other
leaseholders, and organisations and groups depending on how the project progresses within the
broader 10DP. It should be noted that there was not a high level of engagement or participation
from Prescribed Body Corporates during the period of consultation.
8.4.2

Engagement methods

The engagement plan was developed with DSS support for stakeholder inclusion. DSS
participated in all engagement sessions and workshops and were instrumental to contacting
stakeholders with their Indigenous partnership group and network of the 10 Deserts region. The
list of stakeholders and participants is included in the background document.
Stakeholder engagement included a survey that was conducted online over a period of two
months. It included questions pertaining to Indigenous fire management for cultural purposes,
project participation, carbon abatement and operational issues. Results were collected and
analysed by the project team.
Several face-to-face workshops were conducted in September at locations including Alice Springs
and Broome. Workshops with Perth organisations and the Western Australian state government
were carried out in early October. The preliminary findings were presented to the federal
government in Canberra in late October, and their advice was sought on the prospects of a future
method for the desert in the context of the outcomes of this feasibility assessment.
Phone interviews and discussions, as well as a SurveyMonkey online questionnaire, have been
undertaken by the Australian technical team to garner advice, practical outcomes and input to
hypotheses and preliminary results. Interviews were conducted with research scientists, fire
ecologists, foresters, carbon project developers, government officers and other specialists across
Australia to ensure that as many experts as possible were able to contribute to the project.
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The method for engagement with representatives of Traditional Owners, researchers and
academics and land management operational teams for the 10D region was collaborative, with
all feedback integrated into the further development of the project for determining solutions and
recommendations.
A separate workshop was held for the Western Australian state government as the state contains
the largest area of the 10D region. The method for engagement with the Western Australian state
government was consultative. This was done through a workshop in Perth with representatives
from all relevant departments. The project team presented the project and goals as well as some
preliminary findings. They listened to and recorded feedback, concerns and ideas; these have
and will be considered throughout the process of project development, in particular for any future
carbon projects in Western Australia.
The project team and DSS held a two-day workshop specifically for the relevant agencies with
the DoEE in Canberra. The first day focused on the technical aspects of the project and findings
to date, including proposed hypotheses or variances to the business-as-usual for method
development. The second day addressed the Offsets Integrity Standards and broader issues of
technical hurdles and pathways forward, and proposed alternative approaches. The engagement
method applied was collaborative. However, the decision-making process on whether a new ERF
method is developed sits within the department and ERAC. The department’s advice and
guidance in its entirety influences the content and recommendations in the final report for the
feasibility assessment.
8.4.3

Stakeholder engagement results

The response from the majority of stakeholders for a carbon method for the desert was
overwhelmingly positive. Representatives of Traditional Owner organisations and land managers
generally presented a high level of enthusiasm for all opportunities to participate in traditional
practices (burning for cultural purposes) and to have access to country. Carbon abatement was
not the primary reason for the high level of enthusiasm, but there is a high level of understanding
that the process of developing carbon credits can provide a funding source for traditional burning
and the multiple co-benefits that would result. The issues of permanence, cooperation between
defined groups, operational capacity and the financial sustainability of any future programmes
were important to this group.
Other stakeholders, including academics, researchers and conservation and fire managers,
expressed a ‘restrained’ support for any prospects of a method for the desert and for the prospects
of additional revenue for land management. The restraint could be due to the high level of
knowledge in the stakeholder groups for what is involved for new method development and the
issues regarding managing expectations of project developers/owners in relation to potential
revenue. They also collectively appreciated the value of any opportunities for traditional
landowners to access their country and participate in cultural practices. They supported the
prospects for training and upskilling as well as the sustainable development of remote
communities. This group provided valuable feedback regarding the available data, major data
gaps, complexity of the regional ecosystems, pest species and co-benefits. Operational
difficulties, scalability, programme management and the price of carbon (as of September 2019)
were discussed in detail. From a financial perspective, the focus was on using the revenue for
fire management and for looking after country, rather than a potential profit-making project.
Engagement with state government department representatives was also positive. The
opportunities for regional development and Indigenous prosperity, and the ability to conduct
cultural and traditional practices, was met with very positive responses. Caution at barriers such
as land tenure, permanence and general training and safety for fire management was also
conveyed. Engagement with the South Australia government was limited to information sharing
and briefing only. This is due to the very low feasibility (almost no fire history) of the proposed
activity on South Australian state land within the 10D region. While there was some
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disappointment expressed by South Australian stakeholders, there was also understanding
shown and a determination to find alternative ways to access carbon finance. A landscape or
rangelands method (currently under development) or herd method may provide limited
opportunities in the future within the 10D areas of South Australia.
The Northern Territory government engagement included information sharing to various
departments with an invitation for input. The Northern Territory government was particularly
interested in any connection with a future offsets policy. Feedback was generally positive from
department officials, with an interest regarding co-benefits and regional development
opportunities. There was no financial support offered by any government representatives, but
there was a recognised opportunity for the government to participate, support and encourage in
other ways.
Engagement with the federal government, as the decision-maker on ERF methods, is different to
that with state and territory governments. Advice from the DoEE has been formally sought on all
technical aspects of the project, which culminated in the delivery of two workshops in Canberra,
as well as the draft of this report. The feedback from the DoEE has informed all of the report and
the recommendations. The output of the workshops held in Canberra included a level of support
for the project generally, but this did not amount to a proposed pathway for an ERF method
development process. The project team assessed that there was general agreement that a high
number of unsolved issues remained and if the uncertainties surrounding abatement volumes
and assumptions regarding baselines as the primary issues could be resolved, then further
support could be forthcoming. There appeared to be a high level of overall interest in an
alternative funding model and an openness for future progress. DSS is continuing to engage with
the DoEE on this and other aspects of their broader objectives for the 10D region.

8.5

Implementation capacity and potential project participants

The question of capacity of existing ranger groups and the need for increased capacity and
resources to participate in carbon markets has been raised at all workshops.
The 10DP is currently implementing a regional fire management strategy to build the capacity of
Indigenous ranger teams and organisations across the project area. This includes encouraging
the intergenerational transfer of traditional knowledge, increased access to training and access
to technical support particularly around aerial burning activities, developing a network of desert
fire managers and increasing the level of funding for on-going operations. This regional strategy
has been developed partly in response to the key common threat of hot summer wildfires and the
increased capacity required to implement any potential carbon projects in the future.
One of the strategies to increase the level of fire in the desert has been the development of
a Right-way Desert Fire proposal through the DoEE’s partnership programme. The proposal is
for a multi-year project in conjunction with three regional natural resource management
organisations and is currently being assessed by the department for possible support. If
successful, the proposal would substantially increase the core capacity of Indigenous land
management organisations to put cooler season burns into country to reduce the scale and
impact of large hot summer fires.
The stakeholder engagement sessions showed that there is broad support for fire projects in the
desert in relation to providing new ways to access country, improving the management of country
and creating opportunities to participate in traditional cultural practices. With the added dimension
of carbon, the project was seen as having potentially multi-pronged benefits and most
stakeholders were very eager to know more and be kept informed of progress. There was a high
level of enthusiasm to participate in or support a carbon project based on fire management, in the
context of current projects using the savanna method. Barriers and concerns were considered
and discussed, including the management of the huge 10D area, how an ERF method would
function, project governance and administration and whether an agreement scaling-up capacity
building would be required to enable delivery.
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9 Conclusion
9.1

Overview

The ‘Carbon Story for the Deserts’ is a story about the protection of fragile eco-cultural systems
and increasing the resilience of country to withstand the impacts of uncontrolled fire. At its core,
it is a story about people and about bringing them back to country so they can use their culture to
continuously interact with the landscape and keep it healthy.
Fire is an integral part of much of the desert, particularly in the spinifex dominated sandplains in
the north and west of the project area. The deserts are currently subjected to an ‘altered’ fire
regime, one that has shifted as people have become absent from much of the environment.

Figure 18: Fire scar images from the remote Martu region over a period of five decades. The 1973
image reflects the fire scar when there was no community living in the region (Source Rebecca
Bliege-Bird 2000)

From a GHG management perspective, the ‘Carbon Story for the Deserts’ is as much about
climate adaptation as it is about fire emissions avoidance.
While the impact of increasingly out-of-control fires is reflected on the nation’s GHG inventory,
the millions of tCO2e released by fire events in those high fire activity years that follow ‘wet’
conditions are not a reliable baseline from which to create ACCUs in volumes that are
commensurate with the scale of operations needed to control those fires.
Unlocking the full carbon value of the deserts would require a set of policies that value the
preservation of existing carbon stocks with high socio-cultural, economic and environmental
benefits, and policies that provide incentives to reduce the risk of permanently losing those stocks.
The feedback from the Department on a desert method is that the ERF is not the most suitable
mechanism for unlocking these benefits. Rather, it seeks to drive the uptake of new, low-cost
projects that reduce human emissions from existing high levels, or projects that promote the
sequestration of carbon in new vegetation growth. There was some resistance from the
department’s technical experts to an activity for the protection of carbon stores in the context of
‘avoided clearing’, as this did not align with the current methods and would require a
reassessment on how this could work. Through field trials and data gathering, a more scientifically
rigorous, evidence-based case could be developed to present to the technical team for protecting
carbon stores in the desert region.
This study has focused on identifying a method and activities with a large abatement potential to
satisfy the DoEE’s ambition for scaling up emission reductions to meet international obligations
through domestic targets. Although this has not been achieved in regard to the current framework
and policy platform of the ERF for new methods, there are other avenues that can be explored,
and it should not be disregarded that opportunities for changes to the current suite of policies for
alternative models of abatement or other mechanisms may arise in the future.
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Despite the low expectations for a new ERF method being supported in the immediate future, the
South Pole project team has identified two activities that have the potential to meet the
requirements of the Offset Integrity Standards and the Method Prioritisation Questions, which are
both valuable criteria for any future abatement method.
Proposed Activity 1

Avoided fire emissions by reducing fire scar area and increasing
patchiness

Proposed Activity 2

Protect carbon stores in areas of sparse woody vegetation by burning
surrounding spinifex areas

The abatement potential estimates used in this feasibility study are for proposed activity one.
Although there is merit to pursue activity two, there remains a high level of uncertainty, and unlike
activity one, there is currently no other ERF vegetation management activity aligned with
protecting carbon stores with fire. The uncertainty in the science is due to the lack of data and
knowledge of the carbon stores in sparse woody vegetation in the desert regions, impacts caused
by fire and the abatement that could be attributed to a reduced fire frequency and or intensity
regime on the predominant vegetation type. In addition, there is currently no suitable tool to
estimate the potential abatement for activity two. Despite this, the consultancy team did run
scenarios, with a number of assumptions, using the FullCAM modelling tool for activity two. This
was for demonstration and discussion purposes and not to present valid or defendable abatement
estimates, and therefore, the results of this demonstration exercise were not included in the
abatement potential estimates.
Activity one is potentially suitable for implementation across Zone 1 and the northern area of Zone
2, where the appropriate vegetation type occurs. A future scenario that involved the second
activity would potentially cover a large area dominated by sparse woody vegetation and almost
all of Zone 2 plus some smaller areas of Zones 1 and 3. There are no recommendations in this
report for emissions avoidance or sequestration activities over the majority of Zone 3 of the 10D
region. The reasons for this are the very low rainfall in Zone 3 and the absence of fire across
the majority of the zone. Both environmental characteristics are significant limitations for
abatement under the current ERF scheme.
It should be noted here that both activities, regardless of where and how they are most suited for
implementation in the 10D region, require further research, testing and field trials. This is the
process for establishing and demonstrating that the activities can be implemented at scale and
can be attributed to genuine carbon abatement.
The 10D area is vast and remote, with a small and widely dispersed population. So far, it has only
been the subject of very few scientific studies and research projects that can contribute to a
carbon methodology in a significant way. The work that has been published by Russell-Smith
over multiple years, Burrows (2014) and others cover only small portions of the larger 10D region.
Reliable and accurate data of the broader region and its environmental attributes would provide
the certainty needed and required to present a robust and standalone GHG abatement case to
the federal department.
In the absence of this certainty across many aspects of the 10D area, this report has been drafted
using the current research, data and carbon project management experience to develop
assumptions and provide as much assurance as possible as to the feasibility of a new method
under the ERF. It is not an extension of the scientific research that has been previously conducted
but rather a review of the current knowledge and information in the context of whether carbon
abatement for the desert regions of Australia as an ERF method is a viable pursuit.
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9.2

Abatement story

By 2030, proposed activities in the region presented in this report could ease Australia’s
abatement burden by 146,000 to 438,000 tCO2e/year. For that reason, and in recognition of the
role that the deserts (and the Traditional Owners looking after them) play in building resilience
and adaptation to climate change for over 35% of Australia (2.7 million km2), across five state and
territory jurisdictions, South Pole argues that the ‘Carbon Story for the Desert’ methodology could
be given special consideration within the CSF package.

9.3

Options and recommendations for next steps

Throughout the study and assessment process, it has been recognised that a new method under
the current structure of the ERF is a major challenge, this is demonstrated with previous methods
including the savanna method. With the extensive gaps in data and information on vegetation,
distribution and ecological responses to specific fire events and an approach to baseline
determination that has potentially not been considered before, a high level of uncertainty persists.
This was reflected in the expected, reserved response from the DoEE at federal government
workshops in Canberra.
Given the lack of a clear ERF methodology pathway, the South Pole project team has proposed
several options for DSS’s consideration as possible next steps. All options require additional
scientific studies, pilots and fieldwork. They could be realised via an innovative funding model
with public and private contributions.
The pursuit of direct funding for activities (Option 1) is the recommended option because it has
the most potential to become a way forward for funding a fire management programme for the 10
D region.
It is further recommended that 10D reviews how Stage 2 of their original request for proposal
(which considered international standards as the next step if an ERF method was deemed not
feasible) is still appropriate in light of the findings of this feasibility assessment.
Table 10: Options for Stage 2 of the 10D feasibility project for carbon abatement

Option 1: Pursue a model of direct funding of activities and direct impact on the NGGI – with
or without certified carbon abatement.
By implementing the activities together with research projects to gather additional evidence
and fill data gaps, the emission reductions resulting from the 10DP would be captured by the
NGGI team – thereby making national emission reduction targets easier to achieve. Both
private and public entities could provide funding to this type of voluntary emissions reduction
project.

Option 2: Pursue a ‘Carbon Story for the Desert’ methodology under ERF. Implement
research projects to gather additional evidence and fill data gaps. Seek alternative funding
from private and public entities to initiate the commencement of this work. This option would
take approximately 3-5 years to produce any emission reduction certificates.

Option 3: Investigate an alternative international standard to develop a carbon project to
enter the Australian or international secondary (voluntary) market (not ACCUs). Implement
research projects to gather additional evidence and fill data gaps. Seek alternative funding
from private and public entities to initiate the commencement of this work.
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9.3.1

Option 1

An alternative investment model that is a direct investment in the desert tailored to the unique
environment and community of people responsible for its delivery would be complementary to the
ERF (discussion on such a model is in Section 7.7) Such an alternative model would make
emission reduction outcomes a co-benefit and additional to a best practice land management
project. The following points are an indication of some of the tasks that would need further
development within a strategic framework for the 10D team and partners.
●
●
●

●
●
●
●
●
●
9.3.2

Develop a research plan to work towards a comprehensive programme that would
provide the evidence needed for avoided fire emissions by reducing fire scar area and
increasing patchiness in the 10D region
Review and refine estimated tonnes of CO2e reduced across Zones 1 and 2 up to 2030
using the increased level of data and information that has been gathered
Value all the carbon and co-benefits of the project to identify the government’s potential
willingness to pay for the project; based on current indigenous savanna burning projects,
the value of 10 Desert emission reductions is expected to be greater than AUD 20 per
tCO2e reduced)
Improve evidence of the resilience potential against catastrophic fire events that can
cause up to a million tonnes of CO2e in any given year
Work with the national inventory team to improve data coverage of the 10D area
Assess the carbon stock of sparse woody vegetation (mulga and its associated species),
and potentially account for that carbon stock using a sparse woody vegetation accounting
framework/method with broader applicability across Australia
Complete a cultural and economic benefits study: such a programme could support
Traditional Owner burning around communities and the return of ownership of fire
management on country (using the Sustainable Development Goals as a guide)
Complete an environmental benefits assessment: current fire regimes have damaging
effects on water, soil erosion, fire-vulnerable vegetation, societies and food
Identify any alignment with and support for other government programmes, which can
provide a return on investment more broadly.
Option 2

This option was the subject of this study and the purpose of the feasibility assessment. The results
of this study did not provide a reasonable justification for pursuing this option. Any plans to
continue with resolving issues for a future ERF method would include several years of field trials,
assumption testing and the gathering of science-based evidence. This option requires long term
commitments, additional and wide-ranging stakeholder engagement, short and long-term
consultation with the DoEE and substantial funding to carry out scientific studies. It should be
considered in the context of timeframes and the likelihood of DoEE support.
9.3.3

Option 3

Option 3 is currently subject to a possible Stage 2 of the broader ‘Carbon Story for the Desert’
project. The findings of this assessment, as opposed to any preconceived outcome, should inform
how a Stage 2 project should progress. Although there are advantages for an international
standard project over an ERF method, any pre-method work required under the ERF would still
be a pre-requisite to a carbon project under an international standard. There is an additional
advantage in regard to co-benefits and potentially increased prices for ‘charismatic’ projects, but
there is no additional price guarantee and it is subject to price fluctuations and a fickle
marketplace. In addition, there are currently very few international methods being implemented
in Australia that generate carbon credits that are recognised by the new version of the National
Carbon Offset Standard, ‘Climate Active’, as a stand-alone. This would require negotiation with
the department, if this is determined to be an important aspect for generating a future voluntary
carbon credit.
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