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In Australia, climate change and biodiversity are largely dealt with independently in policy, legisla  on, 
regula  on and resourcing of ini  a  ves to tackle either challenge. Australia has been iden  fi ed as a 
global ex  nc  on hotspot and serial under-performer in conserving biodiversity,2,3,4 and in se   ng and 
reaching emissions reduc  ons targets.5 Biodiversity and climate are inextricably linked. The loss of 
biodiversity exacerbates climate change due to the reduc  ons in nature’s ability to absorb and store 
atmospheric greenhouse gases. Ongoing climate change exacerbates biodiversity loss by reducing the 
suitability of clima  c niches and driving the disappearance of habitats. In Australia, this is most clearly 
observed in our recent track record of land clearing and high-emissions forest management, which 
lead to biodiversity losses and are responsible for 25% of total human-induced or anthropogenic 
greenhouse gas (GHG) emissions na  onally.6

Dispossession of Country from its Tradi  onal Owners is a central part of this story. Changed fi re 
regimes,7,8 western agriculture,9 altered waterways,10 urbanisa  on11 and many other transforma  ons 
in landscapes cause ongoing harm to Country and its people. Healing Country and people means not 
just learning from Tradi  onal Knowledge, it means listening to Indigenous leadership and crea  ng 
real opportuni  es for people to return to Country.

In addi  on to fi xing these large and obvious pol icy perversi  es that drive emissions and biodiversity 
loss, there is an exci  ng set of opportuni  es to contribute to GHG emission reduc  on and sequestra  on 
targets through Country, culture and nature-based solu  ons. Ambi  ous implementa  on of land- and 
ocean-based ac  ons to protect, sustainably manage and restore ecosystems have co-benefi ts for 
climate mi  ga  on, poten  ally providing over a third of GHG emissions reduc  ons and atmospheric 
carbon removal required under the Paris Agreement1,12,13  provided that such ac  ons support, and are 
not in lieu of, ambi  ous reduc  ons of emissions from fossil fuels.  In Australia, these include ac  ons 
as diverse as regenera  ve and Tradi  onal farming and fi re prac  ces, urban forests, feral herbivore 
control, and wetland rejuvena  on. 

Here, we detail fi ve big ideas to bring forward nature as a climate solu  on with manifold benefi ts for 
Australia, including growing all Australians’ connec  on and reconnec  on with Country, protec  ng 
and enhancing Australia’s unique biodiversity and the ecosystems that underpin our very existence, 
and providing posi  ve employment prospects for a new genera  on of environmental workers 
in all sectors from agriculture to infrastructure and energy. For inspira  on, we document leading 
case studies where nature-based solu  ons are already improving our lives and reducing our carbon 
emissions.  

Guided by the oldest culture on earth, we have the opportunity 
now, with the addi  on of posi  ve vision, leadership, resourcing, 
and regula  on, to stand up and secure a future rich in nature and 
culture that we’ll be proud to endow to future genera  ons. 

“Climate change and biodiversity loss are two of the most pressing issues of the Anthropocene”1

 -- IPBES-IPCC co-sponsored workshop report on biodiversity and climate change

Introduction
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Australia is made up of hundreds of na  ons embedded in Country, cared for by its people for tens of 
thousands of years. Each Country is unique and precious. Strategies for reducing GHG emissions through 
healing and restoring Country embeds this work within enduring social and cultural rela  onships, of 
which Aboriginal and Torres Strait Islander people are, were and always will be the righ  ul custodians. 
There is an immediate opportunity to invest in Indigenous-led approaches that heal and restore Country 
and guide the way for how we care for our lands and seas altogether.

Globally and in Australia, so much habitat has already been destroyed or degraded. Over 75% of the 
world’s land surface has been signifi cantly altered by humans.14 These twin crises of ex  nc  on and 
climate change are the direct outgrowth of se  ler and colonial ins  tu  ons and prac  ces in Australia and 
globally.15 They require redress by the ins  tu  ons - the businesses and governments, and the broader 
social and cultural processes - that have created them. Healing and restoring Country is a necessary 
feature of solu  ons to the climate crisis. 

Healing and restoring land and sea Country requires that what are o  en called ‘nature-based solu  ons’ 
for carbon sequestra  on and emissions reduc  on are primarily culture- and Country-based solu  ons. 
These approaches to returning carbon to land and seascapes and reducing emissions must restore 
not just ‘nature’, but the rela  onships that se  ler-colonialism has disrupted. This requires inves  ng in 
culture-based solu  ons that are Indigenous-led.16 It entails a focus on strategies that foster Indigenous 
livelihoods, enable communi  es, ensure sovereignty and get people back on Country. These solu  ons 
may take many forms, including restoring and promo  ng cultural fi re, land17 and water18 management 
prac  ces, tradi  onal and integrated farming, leadership by Tradi  onal Owners in managing invasive and 
feral animals and plants, and tradi  onal management of waterways and fi sh stocks.

What can be done?

1. Heal and restore land and sea Country and invest in 
Indigenous leadership

1. Invest in and create more incen  ves and 
opportuni  es for Indigenous-led land and sea 
management across policy se   ngs, including 
ranger programs, forest management, urban 
Caring for Country and ranger programs, carbon 
markets, industry and employment programs.

2. Provide na  onal leadership for policy change, 
resourcing and credits to enable cultural land 
and fi re prac  ces and provide access to Country 
across tenures, to restore appropriate fi re and 
land management regimes for healthy Country. 

3. Provide water en  tlements to Tradi  onal Owners 
to support cultural fl ows and restora  on of 
wetlands that also have high cultural value and 
carbon sequestra  on poten  al.

1. Ensure adequate engagement and prior informed consent with Indigenous communi  es 
to understand their priori  es; avoid further eco-colonial frameworks.

2. Bring together knowledges and prac  ces and embed Indigenous leadership, guidance and 
two-way learning in management of Country by everyone.

Guiding principles

Images

Above: Rita Cu  er implemen  ng a cool burn at Birriliburru 
Indigenous Protected Area, WA (image credit: Anne  e Ruzicka)

Facing page: waterhole (upper) and cool burn (lower) at 
Turraburra Qld (image credits: Suzanne Thompson)
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Ngupitji Ngupitji : restoring desert and channel country - artesian waterways and rock holes 
of sacred signifi cance in Iningai Country, central west Queensland
Suzanne Thompson, Elder Lore man Uncle Vincent Forrester and Graham Ambridge

Ngupitji Ngupitji means ‘give-give back’. In Iningai Country, in the heart and 
headwaters of the Galilee Basin, custodians of the Iningai people are working 
to restore Country and reawaken culture. In 2019, the Indigenous Land & Sea 
Corpora  on purchased Turraburra (then called Gracevale), an 8,870 hectare 
property, which had been drought-declared and le   heavily degraded by graz-
ing. This has now given them the opportunity to lead through the ancient lens 
of caring for Country, where the restoring of artesian waterways and sacred 
rock holes complimented by the reintroduc  on of cultural burning prac  ces 
has seen their country thrive and bring life back into the land.

In one project, funding from the Qld Government Pilot Land Restora  on Fund 
is helping restore seven artesian springs and other signifi cant sacred water 
places on the property. Before the project, the springs and sacred rock holes 
were silted up, impacted by grazing and modifi ed for water extrac  on by the 
many previous owners of the property. Now they are star  ng to hold water 
and new life.

“This is a prac  ce for our waterways: cleaning them out so that it becomes a well-manicured garden you can walk 
through and share country with all that needs to survive off  it. We interpret the stuff  we’re talking about diff er-
ently. The things that we know make the world go round and make it func  on - waterholes, and burning Country.” 
– Suzanne Thompson

With grazing managed through reducing smaller grazing paddocks, the storing of carbon and soil improvement has meant that 
groundwater has slowed down. Fire helps keep the grasses healthy, keeps the animals healthy and helps reproduce more food. Four 
days a  er one of the cultural waterholes was cleaned out, the rains came, which broke drought. There were waterfalls from the rain 
fi lling up these waterholes. A koala showed up in a tree the following morning. This is Ngupitji Ngupitji: give to Country, and Country 
will give back.

This is a recognised human-induced regenera  on carbon project. The applica  on for funding had to be developed up prior to acquir-
ing the property. The Indigenous Land and Sea Country supported and guided this work. Now the owners need to show evidence of 
carbon capture, se   ng up 118 monitoring plots across 22,000 acres.

Doing more of this will take more investment: to buy proper  es back and get people back onto Country, to access schemes and as-
sistance to develop projects, and to manage landscapes. The team at YACHATDAC believe that having Country back has meant that 
not only Country can heal but whole communi  es can heal, like the opportunity to protect and restore stock routes (which are our 
sacred springs).

Buying proper  es back gets people back onto Country. It creates social enterprise and social impact. With so many proper  es im-
pacted by drought, cleared, and degraded by heavy management, this is a way to restore and heal Country. It creates opportuni  es 

for connec  on and learning, through 
caring for country programs, landcare 
and community par  cipa  on—”learning 
from the past while walking together”—
for many genera  ons to come.

Research has shown that there are many benefi ts from inves  ng in Australian Indigenous cultural and 
natural resource management, including for health and wellbeing, families and social cohesion, educa  on, 
governance, self-determina  on, livelihoods, new industries and culture.19,20 These benefi ts far outweigh the 
costs, and can be felt across whole communi  es. Indeed, the benefi ts directly meet the goals that a wide 
range of government programs struggle to deliver.19,20,21 The evidence is already in. Tropical savanna fi res 
cons  tute 70% of Australia’s annual fi re footprint by area.22 Over the period 2014-2019, tradi  onal savanna 
burning methodologies reduced the total area burnt by 88,000sq km. That has led to avoided emission of 
the equivalent of around seven million tonnes of carbon dioxide.23 

Strategies to get people back onto Country must be crea  ve, and cross-tenure. Indigenous Protected Areas 
are well-recognised for the protec  on and care they off er cultural and natural heritage.24 But healing and 
restoring Country requires crea  ve strategies, to be implemented holis  cally – from urban ranger programs 
to private land conserva  on – in order to be meaningful and relevant for all Country and its peoples.

Properly resourcing and inves  ng in Indigenous-led approaches to healing and restoring Country can lead 
the way to connec  on and understanding for Australians as a whole, connec  ng people to place. Guided 
by both the leadership and the deep knowledge of First Na  ons peoples, culture-based solu  ons help us 
all connect with Country in Australia, bringing together the best of all worlds to heal nature and Country.
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What can be done?

2. Look after what we have

1. Tighten environmental protec  on laws and their regula  on and 
enforcement to signifi cantly reduce losses through development and 
land clearing, including agricultural clearing, substan  ally reduce the 
allowability of off sets, and grant full legal recogni  on and protec  on of 
private conserva  on areas, biodiversity off sets and carbon sequestra  on 
projects from mining and other development.

2. Create comprehensive, scien  fi cally credible approaches to invest in 
communi  es and landholders whose ac  ons care for our landscapes 
through stewardship and emissions reduc  on schemes.

3. Resource and mobilise local communi  es to care for, manage and restore 
biodiverse carbon and heritage and to tackle substan  al landscape 
challenges such as weeds and herbivores across waterways, private land, 
ci  es and pockets of unused crown lands, road reserves and stock routes.

Retaining and restoring woodlands, forests, grasslands, waterways, aridlands, coastal and marine vegeta  on is by 
far the easiest and cheapest path by which we can reduce emissions and reap the benefi ts of nature. Retaining 
vegeta  on keeps local environments cooler and we  er,25,26 prevents coastal and terrestrial erosion,27,28 reduces costs 
of clean water produc  on29 and increases resilience to natural disasters such as bushfi re, fl oods and storm surges.30 
Environmental accounts demonstrate the value of keeping vegeta  on for water31, carbon32, soil33, pollinators34, 
and tourism.35 Intangible benefi ts such as cultural connec  ons to Country and Australians’ iden  fi ca  on with our 
wildlife and special places make the case clear for looking a  er our cultural and natural heritage. 

Land clearing and deforesta  on is responsible for 25% of annual carbon emissions36 and remains the number one 
driver of ex  nc  on world-wide.37 Over 75% of the world’s land surface has been signifi cantly modifi ed. In Australia, 
less than 5% of Australia’s temperate grassy woodlands remain in a state equivalent to before European invasion.38 

Rates of habitat destruc  on for agricultural and urban development reduced through the 1990s as a result of 
investment and regula  on, but have risen again in the last 20 years, driven largely by poor regula  on of vegeta  on 
clearing and habitat modifi ca  on. Since 2000, 7.7 million hectares of threatened species habitats and listed ecological 
communi  es have been cleared, 93% of which took place without referral to the Federal Government, indica  ng 
a massive enforcement gap.39 Private conserva  on reserves are poorly protected from mining and infrastructure 
development, indica  ng high likelihood of future loss. Nearly 20 years of biodiversity off se   ng in Australia has 
been accompanied by a net loss of habitat and the species that rely on it. There is no tracking of off sets and no 
study to demonstrate their effi  cacy and ability to achieve desired net gain outcomes.40 Emerging ‘investments in 
nature’ that rely on the biodiversity off sets market to fi nance restora  on and conserva  on are a false economy.41 
These losses compound Australia’s already infamous status as a modern ex  nc  on hot spot.42

Images

Facing page: Data from the 
Queensland Government’s SLATS 
database43 showing the area of 
na  ve vegeta  on cleared in the 
state from 1988-2018. Por  on of 
clearing shown in red represents 
the regrowth area with remnant 
vegeta  on in blue. 

Facing page clockwise from top-
right: A diver in a restored crayweed 
(Phyllospora comosa) meadow 
(image credit: Harriet Spark); a 
diver plan  ng a Posidonia shoot in 
a stabilizing jute mesh mat on the 
sea fl oor (image credit: John Turn-
bull); local Sydney Harbour ci  zen 
scien  sts holding up seagrass shoots 
detached by storms, ready to be re-
planted (image credit: Leah Wood).

The power of regulatory reform
Reducing land clearing is a key climate and nature 
opportunity. In late 2006, the Queensland Government 
introduced fundamental changes to vegeta  on 
management policy, including the cessa  on of all broad 
scale clearing, and in 2009, the regula  on of clearing of 
high-conserva  on value regrowth. The benefi ts of avoided 
habitat loss and avoided GHG emissions were immediate.  
Unpicking of regulatory reforms occurred a  er a change 
of government, and the land clearing impacts con  nue 
under the current government (see graph). By 2015 Queensland was again responsible for around 80% of Australia’s GHG pollu  on 
from land-use change.44 Widely supported return to more robust protec  ons for natural vegeta  on in Queensland has been slow, and 
enforcement of the exis  ng rules remains lax. However, there is a huge opportunity to drama  cally reduce land use based emissions 
across Australia with clear rules, properly resourced enforcement, and targeted fi nancial incen  ves to protect and restore na  ve 
vegeta  on. Such changes already enjoy wide public support.45
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1. Ensure strategies for inves  ng in conserva  on areas, restora  on and carbon across bushland, 
waterways, coastlines and oceans are climate-resilient and build in protec  ons from the eff ects 
of natural disasters, climate extremes and sea level rise.

2. Underpin programs and investments with verifi ed environmental, social and cultural co-benefi ts 
to support local jobs for Tradi  onal Owners and regional communi  es.

Guiding principles

Addi  onality – the principle that carbon credits or off set investments enable a specifi c carbon project that would not have 
happened otherwise – is a cri  cal considera  on for ensuring we reduce emissions and improve the situa  on for ecosystems 
and biodiversity, but also represents a signifi cant challenge for equity. Our current systems mean that Tradi  onal Owners, 
landholders and communi  es who have cared for their Country and landscapes have limited access to carbon markets 
because there is no scope for addi  onality, whereas those who have degraded or demolished vegeta  on can generate 
carbon credit rewards for restora  on. Redressing this requires whole-of-government programs to fully invest in protec  ng 
what we have while restoring what has been lost. 

We have a cri  cal opportunity to avoid carbon emissions by keeping it in the forests, grasslands, mangroves, woodlands, 
wetlands, peatlands, reefs, and waterways in which it is currently held. This requires transforma  ve changes.46 This is not a 
simple ma  er of ‘set and forget’ regula  on, as so much habitat has already been destroyed or degraded. Prolifera  ng threats 
to habitats, including feral herbivores, invasive weeds, and changing climates and fi re regimes, require ac  ve management. 
Direct investment in local, on-ground work could be greatly expanded. In addi  on, the Australian Government’s Emissions 
Reduc  on Fund (ERF) could develop methods for controlling feral animals and their emissions, either from enteric methane 
emissions (buff alo, feral ca  le), or due to damage to wetlands, soils and vegeta  on. This would reap signifi cant return on 
investment through mobilising local communi  es. This means employment and engagement opportuni  es for thousands 
of Australians working in posi  ve land management, including wider use of tradi  onal land management prac  ces, with all 
the benefi ts of health, wellbeing and educa  on to regional and rural communi  es that entails.47,48  

Operation Cray Weed and Operation Posidonia: engaging local communities to restore 
underwater forests and meadows in Sydney Harbour, NSW
Seaweed forests and seagrass meadows are highly produc  ve coastal habitats that support valuable 
fi sheries and underpin key ecosystem func  ons including stabilising coastlines and capturing carbon. 
These habitats have been historically undervalued and are threatened by human ac  vi  es including 
urbanisa  on, pollu  on, and boa  ng. 

‘Opera  on Crayweed’ and ‘Opera  on Posidonia’ are NSW-based projects that combine science and 
community engagement to restore key seaweed and seagrass species to create connec  on with these 
important marine habitats. The team has used art-meets-science collabora  ons to raise awareness 
about the signifi cance of these ecosystems and to showcase how science can eff ec  vely reverse a long 
history of environmental loss and degrada  on. 

Crayweed (Phyllospora comosa) forms large underwater forests along ~5,100 km of coastline in 
south-eastern Australia and Tasmania. As a founda  on species that has a strong role in structuring the 
ecological community, crayweed supports two of Australia’s most valuable fi sheries: abalone and rock 
lobster (or crayfi sh, from where it gets its name). Crayweed disappeared along the Sydney coastline 
over 30 years ago as a result of urbanisa  on and sewage pollu  on. Opera  on Crayweed has shown 
that water quality in Sydney is now suitable for the re-establishment of crayweed. As of 2021, the 
team has successfully re-established popula  ons in approximately > 4,300 m2 of reef, with the goal of 
restoring crayweed in all the reefs where it was once dominant along the Sydney coastline.

‘Posidonia’ (Posidonia australis) is a large, slow-growing 
seagrass species that is declining rapidly across estuaries 
of New South Wales, where it is listed as an endangered 
ecological community. Boat moorings that scour the 
seafl oor and remove marine vegeta  on are currently a 
major threat for Posidonia. 

One of the greatest challenges for revegeta  ng the seafl oor 
is obtaining suitable donor shoots. The team works along-
side ci  zen scien  sts, using a new restora  on method of 
collec  ng seagrass shoots detached during large storms.49 
This method avoids damaging exis  ng Posidonia meadows 
while engaging local communi  es in restora  on and in-
creasing local stewardship.



6

What can be done?

3. Provide an enduring strategic vision and leadership, 
with culture-and-nature-based pathways to below zero

1. Develop and fully resource an ambi  ous, integrated and comprehensive government-
wide na  onal policy and pathway towards net zero emissions and beyond, providing 
na  onal coordina  on, coherence and leadership to streamline approaches across 
jurisdic  ons and generate public investment commensurate with the challenge.

2. Implement a strategic approach to carbon sequestra  on and avoided emissions to 
ensure investments are linked across catchments and landscapes and priori  sed 
where they are needed most for Country, biodiversity and people.

3. Embed Country, community, culture and nature-based emissions reduc  on and 
carbon projects with verifi ed co-benefi ts as founda  onal to strategies for adapta  on, 
community development, green infrastructure, urban forests and natural resource 
management by government corpora  ons (e.g. water corpora  ons).

1. Ensure local communi  es and Tradi  onal Owners 
are fully involved in designing the na  onal strategy, 
iden  fying strategic priori  es and mapping carbon 
opportuni  es linked to place.

2. Look for new opportuni  es across government 
programs for connec  ng people and place in 
emissions reduc  on approaches across diverse 
tenures, land and seascapes.

Guiding principles

There is currently no na  onal plan for reducing emissions or mee  ng 
Paris Agreement targets in Australia. Interna  onal pressure is growing 
for systema  c, target-based, climate change mi  ga  on strategies. The 
emergence of bodies like the Task Force for Nature-Related Financial 
Disclosures50 show that mechanisms to protect biodiversity and natural 
values are growing in importance. Without a visible strategy, vision and 
leadership, Australia risks further tarnishing our reputa  on and losing 
access to global markets.

Na  onal leadership is also needed to bring coherence to disparate 
jurisdic  onal policies regarding tenure and access to carbon markets, 
par  cularly beyond freehold land. Rights to carbon are inconsistent across 
legisla  ve frameworks in respec  ve jurisdic  ons, crea  ng dispari  es 
and confusion in naviga  ng who can generate emissions reduc  on and 
sequestra  on projects such as savanna burning.51 This presents par  cularly 
complex challenges for Na  ve Title rights where projects for carbon, 
cultural, social and biodiversity benefi ts projects are being undertaken.51 
There are also signifi cant restric  ons for pastoral lease holdings, preven  ng 
‘enterprise diversifi ca  on’ which would allow carbon restora  on projects 
to be undertaken.52 These issues could be addressed through developing a 
strong, na  onal policy vision in consulta  on with Indigenous communi  es, 
other landholders and with state and territory governments. 

Images

Above: Nardoo Hills Bush Heritage reserve 
climate ready project ini  al work in May 2019, 
seedling ready to plant (image credit: Kate 
Thorburn)

Facing page Le  : A researcher measures soil 
carbon decomposi  on using tea bags in a 
recently-fenced saltmarsh wetland. Right: A 
saltmarsh coastal wetland in Western Port, 
Victoria, showing the benefi ts of fencing (image 
credits: Melissa Wartman)



7

Cultural Fire Credits and Southern Forest Fire methods
Aboriginal Carbon Founda  on and Fires  cks Alliance

The fi rst virtual conference ‘Ac  va  ng Aboriginal Fire Solu  ons and the Pathways Forward’ was facilitated by Barry Hunter, Chair of 
the Aboriginal Carbon Founda  on, with Fires  cks Alliance, on 4-5th December 2020. The virtual conference saw over 170 rangers 
and Tradi  onal Owners par  cipa  ng from all over Australia, engaging in robust conversa  ons and introducing and progressing the 
concept of a cultural fi re credit. 

This program is fully owned and implemented by Tradi  onal Owners, so is not linked to na  onal markets for ACCUs. However, it 
represents a serious step towards the development of a Forest Fire methodology for southern Australia similar to that in place for 
northern Australia. The ac  vity of implemen  ng cool burns to mi  gate the impact of huge bushfi res aims to reduce GHG emissions, 
protect cultural sites, improve biodiversity, and save a lot of property destruc  on and lives.

A na  onal plan would encourage approaches that cross tenures and landscapes, from cultural fi re in southern 
forests to novel ecosystems in ci  es. Evidence suggests that urban greening can sequester and hold as much 
per unit area as some forest ecosystems53 and has the poten  al to reconnect urban residents with nature 
and deliver health,54,55 wellbeing, produc  vity and educa  onal benefi ts. Strategies such as coastal wetland or 
shellfi sh reef restora  on would encourage us to embed climate adapta  on into our mi  ga  on work, through 
the provision of co-benefi ts such as reducing erosion and fl ooding, increased recrea  onal fi shing opportuni  es 
and improved water fi ltra  on.56

A visionary na  onal plan that embeds looking a  er our land and seascapes within a strategy that sets us on 
a course towards zero emissions and beyond would restore Australia’s global reputa  on as a na  on rich in 
cultural and natural heritage that we care for. It would enable signifi cant scaling up, strategic planning and 
resource alloca  on, so that benefi ts from carbon investments go to the places and people who need it most. 

Restoring saltmarsh and coastal wetlands in Victoria and South Australia
The Victorian Coastal Wetland Restora  on Program (#VicWetlandRehab) involves people from research, government, industry, and 
Tradi  onal Owners who are working to restore cri  cal coastal wetlands.

These wetlands are home to some of Victoria’s most endangered birds, frogs and other threatened plants and animals. The 
#VicWetlandRehab Program has successfully restored 130 hectares worth of saltmarsh (enough for 65 MCGs!) in the Western Port 
and Gippsland regions of Victoria, restoring this beau  ful coastline and sequestering carbon.

This program shows that fencing is a low-cost, eff ec  ve ac  on for protec  ng saltmarsh. When livestock have access to these delicate 
wetlands they damage soils and vegeta  on. This leads to GHG emissions, loss of carbon storage, and decreased biodiversity. The 
project has installed over 1200m of fencing to prevent grazing on saltmarsh, and undertaken 100 hectares of weed management to 
improve brackish tussock vegeta  on, an important waterbird habitat. Ci  zen scien  sts will monitor the sites to understand the long-
term benefi ts to biodiversity and carbon.

The program could be extended all along the coastline. The Blue Carbon Lab is developing a land-use model and spa  al heatmaps to 
capture how saltmarsh distribu  on changes over  me and fi gure out priority areas to fence. This accounts for future sea-level rise for 
the diff erent regions along the coast, so that future saltmarsh is included in current eff orts. The team aims to include local landholders 
and Tradi  onal Owners in helping to map the priority areas and possibili  es for restora  on along the coastline.

  

In South Australia, The Nature Conservancy, the South Australian Government and COmON Founda  on will be restoring up to 2,000 
hectares of blue carbon wetlands across 700 kilometres of coastline in Gulf St Vincent and Spencer Gulf. The $1.2 million partnership 
is likely to be a pioneer for the promised blue carbon methods under the ERF. In order to reap the full benefi ts of restora  on, 
members of the project team will be working to establish a long-term sustainable fi nancing fund and carbon insurance model to 
protect and restore more than one million hectares of blue carbon ecosystems.
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What can be done?

4. Measure the things we value and demonstrate success

1. Create a na  onal-level system for properly accoun  ng all loss and degrada  on of 
vegeta  on, waterways and natural systems, habitat losses and gains from biodiversity 
off sets, and closing loopholes in emissions reduc  on and avoided loss repor  ng so 
that we do not lose more than we gain.

2. Embed a transparent, streamlined outcomes-based approach to assess cultural, social, 
biodiversity and carbon benefi ts of carbon storage and emission reduc  on programs 
and invest in simple, aff ordable methods and technologies for measuring carbon, 
biodiversity and community benefi ts, including resourcing methods developed and 
led by Indigenous communi  es such as the peer-to-peer strengths based approach.

3. Tighten legisla  on to ensure consistency of carbon farming projects with Caring for 
Country and regional NRM plans.

Programs for culture and nature-based climate solu  ons need to be accountable for achieving what they 
set out to do, not just because they are o  en recipients of public funds, but more importantly because it is 
essen  al to ensure that our systems as a whole are eff ec  vely reducing emissions and minimising the damage 
and risks from human-induced climate change. Eff ec  ve monitoring and repor  ng of the values and benefi ts 
achieved from these ini  a  ves creates transparency, and can help a  ract investment from global carbon 
markets through a ‘premium’ product.57 At the same  me, accountability mechanisms must be culturally 
appropriate and encode the benefi ts considered most important to the circumstances. They must measure 
the right things in the right ways. There is an urgent need to establish and resource coordinated, na  onal 
scale assessment of natural and cultural values and monitor the way that they are changing in response to (or 
in the absence of) proac  ve ac  on. 

In general, cultural, social and biodiversity benefi ts should be embedded as core measures against which 
nature-based emissions reduc  on projects and incen  ve schemes deliver. This will hold projects accountable 
for the benefi ts they claim to provide and will incen  vise projects to deliver for Indigenous people, the wider 
community, and the biodiversity on which we all depend.

Signifi cant work has been done on developing Indigenous-led methods for valua  on of carbon-based cultural 
and Country credits. The Aboriginal Carbon Founda  on, for example, has pioneered a peer-to-peer learning 
and strengths-based approach, building on Indigenous ways of recognising benefi ts and verifying outcomes, 
and drawing on interna  onal and Australian experiences of culturally appropriate and decolonising 
approaches.58 Here, cultural and social outcomes are of paramount importance, with biodiversity and carbon 
framed as co-benefi ts of programs designed to support people to get back on Country. Peer to peer impact 
measurement in the Core Benefi ts Verifi ca  on Framework has been recognised as a method within the 
Queensland Government’s Land Restora  on Fund to verify the cultural, social and environmental value of 
Aboriginal carbon farming projects.59

Carbon project developers under the ERF are currently required to state whether their projects are consistent 
with regional NRM plans that describe the collec  ve goals developed for integrated benefi ts at a landscape/
catchment scale, but are not required to demonstrate this alignment or report on outcomes. The legisla  on 
could be  ghtened so that carbon project developers have to demonstrate how their project will support 
regionally relevant priori  es, and so that projects are assessed for eligibility based on this, and are required to 
report against these goals. This would help be  er ensure projects achieve regionally-relevant social, cultural 
and natural heritage benefi ts. Likewise, requirements for projects to demonstrate benefi ts to Tradi  onal 
Owners and Indigenous people should also be accountable to the communi  es they claim to benefi t, and 
deliver on community-defi ned priori  es, such as those ar  culated in Caring for Country plans.
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Cultural, social, biodiversity and carbon abatement benefi ts of savanna burning West 
Arnhem Land Fire Abatement project60

The West Arnhem Land Fire Abatement project uses mosaic burns early in the dry season and at  mes of heavy dew and low wind 
to manage healthy fi re in savanna country. It ensures ‘the right people for country’ plan and deliver fi re management. Ranger groups 
have diverse goals for savanna burning, including healthy fi re that Tradi  onal Owners direct and undertake appropriate for their own 
country, fewer wildfi res, protec  ng biodiversity and important sites, maintaining and transferring knowledge, and carbon abatement.

The projects deliver diverse customary livelihoods, help manage food resources, and protect cultural and environmental sites. They 
have delivered a signifi cant reduc  on in average area burnt, extent and frequency of late dry season wildfi res. Ceremony and events 
on Country with groups like elders and school children are helping maintain and transfer knowledge.

These social and cultural benefi ts and benefi ts for Country are o  en the primary goals for many of the groups involved, but the 
projects are also highly successful at carbon abatement, which provides an income source. This landscape-scale project provided 
the model that underpinned the approved savanna burning method under the ERF, now widely used by Tradi  onal Owners across 
Northern Australia.

Guiding principles

Images: Le  : Birriliburu team monitoring 
(image credit: Jessica Chapman)

Concerns have been raised about achieving addi  onality in some avoided deforesta  on carbon investments 
under the ERF61 and with some other methods used for monitoring and repor  ng emissions reduc  on 
in nature-based schemes.62 Established global mechanisms for monitoring, repor  ng and verifi ca  on of 
emissions,63 which the Australian Government has signed up to through commitments to the UN Framework 
Conven  on on Climate Change, provide a framework for robust repor  ng. Ensuring consistent use of 
standardised repor  ng methods, with consequences for non-delivery, would strengthen the ability to hold 
programs and projects to account and provide more certainty for investments into nature-based solu  ons. 

Taking outcomes-focused approaches to verifi ca  on would provide transparency to ensure projects and 
programs deliver what they set out to achieve. A nature-based approach to outcomes-based verifi ca  on 
would go beyond carbon, to assess and report on the wider cultural, social and biodiversity values that a 
comprehensive, sustainable, equitable program of work aims to improve. This could be embedded, for 
example, by using SEEA-compa  ble approaches within a wider scheme of natural capital accoun  ng for 
businesses and consistent, na  onal carbon stock and fl ow accounts, to answer ques  ons such as how 
much carbon is stored within the bio/geosphere and how much we stand to release through management 
decisions that also impact biodiversity and other values. This would strengthen our understanding of the 
links between reducing emissions and preserving and achieving benefi ts to nature and Country. 

There are poten  al tensions between these global ins  tu  ons of accoun  ng and Indigenous-led approaches. 
This could be addressed through inves  ng in and suppor  ng mechanisms for two-way transla  on of 
Indigenous-led approaches so that their strengths and values are recognisable for interna  onal accoun  ng 
audiences and contexts.60,64

1. Encourage all carbon storage and 
emission reduc  on programs to address 
benefi ts for Tradi  onal Owners, Country 
and biodiversity, and ensure accoun  ng 
measures are rigorous and feasible to 
implement by Indigenous communi  es.

2. Reduce the prolifera  on of third party 
cer  fi ca  on schemes by non-Indigenous 
par  es that generate confusion or enable 
‘cherry-picking’, while ensuring Indige-
nous-led schemes remain Indigenous-led.
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5. Improve access to carbon markets and nature- 
based incentive schemes

Genera  ng high quality carbon credits that credibly deliver carbon abatement requires a level of complexity and 
rigour that can create barriers to entry and par  cipa  on, especially for small organisa  ons and projects. This raises 
substan  al ques  ons of equity and governance. Methods under the ERF and equivalent state-based programs can 
be costly, complex,  me-consuming, and require specialist exper  se to navigate. The range of programs available 
and the diff erent methods used can be confusing for anyone other than large, well-resourced market players. Banks 
do not always provide mortgagee consent to landholders interested in developing a carbon project, which are 
s  ll o  en viewed by banks as an encumbrance, rather than a profi table investment. These barriers of knowledge, 
capital, resources and  me associated with new projects are widely prohibi  ve for small carbon sequestra  on and 
avoided emissions projects.

Development of methodologies under the ERF tend to occur where ac  vi  es can be counted in the Greenhouse 
Gas Inventory65 because these can then contribute to achieving Australia’s GHG emission reduc  on targets. The 
inventory includes emissions from a limited range of sources for which there is IPCC guidance and for which data 
are adequate for repor  ng. For example, there is no IPCC guidance on how to account for carbon dioxide emissions 
reduc  ons from seaweed, and there is limited na  onal data for changes in seagrass extent. The range of ac  vi  es 
allowable under the ERF needs to be expanded to create opportuni  es for a greater number of projects that benefi t 
culture, Country and nature, such as removing threats to wetlands by fencing out feral or grazing animals and 
vehicles, plan  ng seagrass, or habitat crea  on by landward retreat with sea level rise.

In the marine environment, restora  on is made even more challenging due to complex regula  ons and approval 
mechanisms.56 Current blue carbon methods under ERF development will require projects to undertake hydrological 
assessments, which substan  ally increase costs. Likewise, the soil carbon method under ERF requires use of new 
technologies, remote and proximal, for measuring and monitoring, to defi ne the carbon es  ma  on areas and to 
measure and quan  fy the change. The method is highly prescrip  ve, complex, and inaccessible for many landholders. 

What can be done?
1. Create entry-level emissions reduc  on pathways for small projects, 

including methods to aggregate across catchments, land and seascapes, 
an increased range of eligible management ac  vi  es recognised in 
carbon abatement methods, development of new methods including 
for blue (marine) and teal (freshwater) carbon,  streamlined permits 
and recognised Treaty processes for marine restora  on, and incen  ves 
schemes such as green roof retrofi t and urban greening.

2. Develop culturally appropriate and accessible methods for assessing 
small and start-up projects and invest in trusted agencies to enable 
and empower Indigenous and community-based emission reduc  on 
and carbon sequestra  on projects that are good for communi  es and 
biodiversity.

3. Facilitate and back streamlined funding mechanisms that provide 
ongoing streams of funding that fi nancial and banking systems can 
relate to as viable investments.

Empowering local people to care for their landscapes and Country will grow the number of carbon projects that are 
good for communi  es and nature. A pilot currently being developed by the Clean Energy Regulator to streamline 
registra  on and credi  ng, provide access to a fi xed price Australian Government purchasing desk for small projects 
in addi  on to ERF auc  ons, and reduced audi  ng requirements, could help reduce the administra  ve burden for 
landholders if adopted more widely.66 Developing methods for catchment-level and landscape-level aggrega  on of 
blue, teal (freshwater) and green carbon that individual landholders can buy into would increase uptake by smaller 
landholders. Facilita  ng registra  on of poten  al blue carbon projects through Treaty nego  a  ons with respec  ve 
state and territory governments, acknowledging Na  ve Title rights and interests to the inter-  dal zone, would 
remove barriers to uptake and reduce legal and administra  on costs.



11

Crea  ng investment schemes that operate on scale, such as subsidies for green roof retrofi   ng would build on 
widespread global precedents.67 Bringing these smaller-scale investment opportuni  es into ci  es can encourage 
localised economic s  mulus, urban renewal and improved urban disaster resilience, par  cularly to fl ooding and 
heatwaves. Local governments tend to have limited budgets and could be substan  al benefi ciaries of this kind of 
program, if barriers to entry are minimised.  

Developing culturally appropriate and accessible methods for assessing small and start-up projects, and inves  ng 
in trusted agencies to enable and empower Indigenous and community-based projects, would help increase 
awareness, improve accessibility for smaller and start-up projects, and enable many more Indigenous communi  es, 
landholders and community organisa  ons to par  cipate. This would not only signifi cantly expand the scale and 
reach of emissions reduc  on and carbon sequestra  on ac  vi  es, it also has the poten  al to provide enormous 
benefi ts for the bush and for communi  es, of livelihoods and connec  on to Country, place and nature for many, 
many people across all our land and seascapes.

1. Ensure broader community awareness of and access to the 
opportuni  es available.

2. Recognise the importance of locally and culturally trusted 
networks (e.g. Indigenous Land and Sea Corpora  on, Natural 
Resource Management agencies) as not-for-profi t enablers of 
smaller-scale, start-up and community-based projects.

Guiding principles
Images

Le  : Flourishing vegeta  on 
following stock exclusion 
provides habitat for birds 
around a farm dam near Yass, 
NSW (image credit: Suzannah 
Macbeth, Sustainable Farms)

Facing page: Kylie Crouch, Partha 
Susarla, Greg Burne   from Unity-
water at Yandina Creek Wetland 
(image credit: UnityWater)

Murray Wetland Carbon Storage Project68,69

The Murray Wetland Carbon Storage Project is a partnership between scien  sts, landowners, regional communi  es, natural resource 
managers and government to build the capacity of regional communi  es to manage wetlands and respond to climate change. So 
far, 26 landholders and project partners have restored over 3,700 hectares of wetland across 41 sites for conserva  on and carbon 
capture, with work ongoing across the region. 

Each suite of ac  ons is tailored to the landholders’ long-term vision for their wetlands and to maximizing the carbon capture and 
biodiversity gains. Project offi  cers work with landholders to understand this vision, ascertain the condi  on of the site and determine 
what rehabilita  on works are appropriate. On-ground ac  ons have included revegeta  on of wetland, riparian and terrestrial vegeta-
 on, installing exclusion fencing for grazing, increasing environmental water delivery, weed and pest control, and measures to engage 

local communi  es with the space, such as signage, bird hides, and stewardship visits.   

Blue Heart fl oodplain and coastal adaptation, Sunshine Coast
The Blue Heart Sunshine Coast spans more than 5,000 hectares on a natural fl oodplain in the Maroochy River catchment; 1,400 
hectares of this is public land. The fl oodplain acts as a cri  cal fl ood storage area for the lower Maroochy catchment. Sunshine 
Coast Council, the Queensland Government’s Department of Environment and Science and Unitywater, a local water and sewage 
treatment provider, are working together to establish a regionally signifi cant complex of wetland and fl oodplain ecosystems that can 
support nature, help manage fl oods, provide water fi ltra  on, and generate community and recrea  on opportuni  es through regional 
parkland, open space and trails.

Coastal wetlands that once covered the Blue Heart area have mostly been cleared 
and drained. This means it currently contains much less carbon than it could. 
Restoring na  ve vegeta  on to the Blue Heart wetlands will increase carbon storage, 
reduce the need for costly infrastructure, and help manage risks from coastal 
hazards like  dal inunda  on associated with sea level rise. 

Wetlands provide habitat for wildlife such as fi sh and birds. In turn, this supports 
recrea  onal ac  vi  es like fi shing and bird watching. Nutrient management 
and sediment reduc  on works will contribute to enhancing water quality in the 
Maroochy River. Wetland restora  on will allow more water to be held for longer, 
which can also improve water quality. 

This fl oodplain is already impacted by  dal inunda  on. It is expected to con  nue 
transi  oning due to climate change and sea level rise. The Blue Heart project seeks 
to manage the land and water through this transi  on to provide be  er futures for 
the environment, community and economy. 



12

References

1. Portner H. R., Scholes, R. et al. (2020) IPBES-IPCC co-sponsored workshop report on biodiversity and climate xhange; IPBES and IPCC. DOI:10.5281/zeno-
do.4782538.

2. Wintle et al. 2019. Spending to save: what will it cost to What will it cost to halt Australia’s ex  nc  on crisis? h  ps://conbio.onlinelibrary.wiley.com/doi/
full/10.1111/conl.12682?af=R 

3. Waldron, A., et. al. 2017. Reduc  ons in global biodiversity loss predicted from conserva  on spending. Nature, 551, 364–367.
4. IUCN World Conserva  on Congress 2020. Mo  on 49 -Australia’s ex  nc  on crisis and na  onal environmental laws. Marseille, France. - h  ps://www.iucncon-

gress2020.org/mo  on/049 
5. UNEP 2018. The Emissions Gap Report 2018. United Na  ons Environment Programme, Nairobi - h  ps://www.unep.org/emissions-gap-report-2020 
6. Department of Industry, Innova  on, Climate Change, Science, Research and Ter  ary Educa  on, Australian Government. “Australian Na  onal Greenhouse Ac-

counts: Australian Land Use, Land Use Change and Forestry Emissions Projec  ons to 2030.” Commonwealth of Australia, 2013. h  ps://www.climatechangeauthor-
ity.gov.au/sites/default/fi les/2020-06/Target-Progress-Review/Australian%20land%20use%2C%20land%20use%20change%20and%20forestry%20emissions%20
projec  ons%20to%202030/Australian%20LULUCF%20emissions%20projec  ons%20to%202030.pdf.

7. Williamson, Bhiamie, Jessica Weir, and Vanessa Cavanagh. “Strength from Perpetual Grief: How Aboriginal People Experience the Bushfi re Crisis.” Faculty of Social 
Sciences - Papers (Archive), January 1, 2020, 1–5.

8. Fletcher, Michael-Shawn, Anthony Romano, Simon Connor, Michela Mariani, and Shira Yoshi Maezumi. “Catastrophic Bushfi res, Indigenous Fire Knowledge and 
Reframing Science in Southeast Australia.” Fire 4, no. 3 (September 2021): 61. h  ps://doi.org/10.3390/fi re4030061.

9. Jonas, Tammi, and Adele Wessell. “Responsibility to Country: Decolonizing Agriculture with Agroecology in Australia.” Climate Change and Environmental Sustain-
ability 8, no. 2 (2020): 254. h  ps://doi.org/10.5958/2320-642X.2020.00027.7.

10. Moggridge, Bradley J., and Ross M. Thompson. “Cultural Value of Water and Western Water Management: An Australian Indigenous Perspec  ve.” Australasian 
Journal of Water Resources 25, no. 1 (January 2, 2021): 4–14. h  ps://doi.org/10.1080/13241583.2021.1897926.

11. Porter, Libby. “From an Urban Country to Urban Country: Confron  ng the Cult of Denial in Australian Ci  es.” Australian Geographer 49, no. 2 (April 3, 2018): 
239–46. h  ps://doi.org/10.1080/00049182.2018.1456301.

12. Griscom, B.W., et. al.. (2017). Natural climate solu  ons. Proc. Natl. Acad. Sci., 114, 11645 LP – 11650.h  ps://www.pnas.org/content/114/44/11645 
13. Secretariat of the Conven  on on Biological Diversity (2020) Global Biodiversity Outlook 5 – Summary for Policy Makers. Montréal. h  ps://www.cbd.int/gbo/gbo5/

publica  on/gbo-5-spm-en.pdf 
14. IPBES 2019. Summary for policymakers of the global assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy Plat-

form on Biodiversity and Ecosystem Services. S. Díaz, J. Se  ele, E. S. Brondízio E.S., H. T. Ngo, M. Guèze, J. Agard, A. Arneth, P. Balvanera, K. A. Brauman, S. H. M. 
Butchart, K. M. A. Chan, L. A. Garibaldi, K. Ichii, J. Liu, S. M. Subramanian, G. F. Midgley, P. Miloslavich, Z. Molnár, D. Obura, A. Pfaff , S. Polasky, A. Purvis, J. Raz-
zaque, B. Reyers, R. Roy Chowdhury, Y. J. Shin, I. J. Visseren-Hamakers, K. J. Willis, and C. N. Zayas (eds.). IPBES secretariat, Bonn, Germany. h  ps://ipbes.net/sites/
default/fi les/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf 

15. Whyte, Kyle. “Way Beyond the Lifeboat: An Indigenous Allegory of Climate Jus  ce.” SSRN Scholarly Paper. Rochester, NY: Social Science Research Network, July 17, 
2017. h  ps://doi.org/10.2139/ssrn.3003946.

16. Townsend, Jus  ne, Faisal Moola, and Mary-Kate Craig. “Indigenous Peoples Are Cri  cal to the Success of Nature-Based Solu  ons to Climate Change.” FACETS 5, 
no. 1 (January 1, 2020): 551–56. h  ps://doi.org/10.1139/facets-2019-0058.

17. James G, Burton D, Campion O, Hunter B, Morrison J, Gondarra T & Bayung J (2021) Indigenous fi re and land management - impact and sustainability, Bushfi re and 
Natural Hazards CRC, Melbourne.

18. Woods, Rene, Ian Woods, and James A. Fitzsimons. “Water and Land Jus  ce for Indigenous Communi  es in the Lowbidgee Floodplain of the Murray–Darling 
Basin, Australia.” Interna  onal Journal of Water Resources Development, February 4, 2021, 1–16. h  ps://doi.org/10.1080/07900627.2020.1867520.

19. Barber, Marcus, and Sue Jackson. “Iden  fying and Categorizing Cobenefi ts in State-Supported Australian Indigenous Environmental Management Programs: Inter-
na  onal Research Implica  ons.” Ecology and Society 22, no. 2 (April 28, 2017). h  ps://doi.org/10.5751/ES-09114-220211.

20. DPMC. “Consolidated Report on Indigenous Protected Areas Following Social Return on Investment Analyses.” Social Ventures Australia, February 2016.
21. Sangha, Kamaljit K., Rolf Gerritsen, and Jeremy Russell-Smith. “Repurposing Government Expenditure for Enhancing Indigenous Well-Being in Australia: A Scenario 

Analysis for a New Paradigm.” Economic Analysis and Policy 63 (September 1, 2019): 75–91. h  ps://doi.org/10.1016/j.eap.2019.04.011.
22. Russell-Smith, Jeremy, Cameron P. Yates, Peter J. Whitehead, Richard Smith, Ron Craig, Grant E. Allan, Richard Thackway, et al. ‘Bushfi res “down under”: Pat-

terns and Implica  ons of Contemporary Australian Landscape Burning’. Interna  onal Journal of Wildland Fire 16, no. 4 (20 August 2007): 361–77. h  ps://doi.
org/10.1071/WF07018.

23. Fisher, Rohan, and Jon Altman. ‘The World’s Best Fire Management System Is in Northern Australia, and It’s Led by Indigenous Land Managers’. The Conversa  on, 
10 March 2020. h  p://theconversa  on.com/the-worlds-best-fi re-management-system-is-in-northern-australia-and-its-led-by-indigenous-land-managers-133071.

24. Renwick, Anna R., Catherine J. Robinson, Stephen T. Garne  , Ian Leiper, Hugh P. Possingham, and Josie Carwardine. “Mapping Indigenous Land Management for 
Threatened Species Conserva  on: An Australian Case-Study.” PLOS ONE 12, no. 3 (March 14, 2017): e0173876. h  ps://doi.org/10.1371/journal.pone.0173876.

25. US EPA. “Using Trees and Vegeta  on to Reduce Heat Islands.” United States Environmental Protec  on Agency Overviews and Factsheets, June 17, 2014. h  ps://
www.epa.gov/hea  slands/using-trees-and-vegeta  on-reduce-heat-islands

26. Syktus, Jozef I., and Clive A. McAlpine. “More than Carbon Sequestra  on: Biophysical Climate Benefi ts of Restored Savanna Woodlands.” Scien  fi c Reports 6, no. 1 
(July 4, 2016): 29194. h  ps://doi.org/10.1038/srep29194

27. Queensland Government. “Preven  ng and Managing Erosion.” The State of Queensland. Accessed September 23, 2021. h  ps://www.qld.gov.au/environment/
land/management/soil/erosion/management

28. Mazda, Yoshihiro, Michimasa Magi, Hitonori Nanao, Motohiko Kogo, Toyohiko Miyagi, Nobuyuki Kanazawa, and Daijiro Kobashi. “Coastal Erosion Due to Long-Term 
Human Impact on Mangrove Forests.” Wetlands Ecology and Management 10, no. 1 (February 1, 2002): 1–9. h  ps://doi.org/10.1023/A:1014343017416.

29. Hanlon, Jeff rey W. “Watershed Protec  on to Secure Ecosystem Services: The New York City Watershed Governance Arrangement.” Case Studies in the Environ-
ment 1, no. 1 (December 31, 2017): 1–6. h  ps://doi.org/10.1525/cse.2017.sc.400879.

30. Sheng, Y. Peter, Andrew Lape  na, and Gangfeng Ma. “The Reduc  on of Storm Surge by Vegeta  on Canopies: Three-Dimensional Simula  ons.” Geophysical Re-
search Le  ers 39, no. 20 (2012). h  ps://doi.org/10.1029/2012GL053577

31. Vardon, Michael, Heather Keith, and David Lindenmayer. “Accoun  ng and Valuing the Ecosystem Services Related to Water Supply in the Central Highlands of 
Victoria, Australia.” Ecosystem Services 39 (October 1, 2019): 101004. h  ps://doi.org/10.1016/j.ecoser.2019.101004.

32. Keith, H., M. Vardon, J. A. Stein, and D. Lindenmayer. “Contribu  on of Na  ve Forests to Climate Change Mi  ga  on – A Common Approach to Carbon Accoun  ng 
That Aligns Results from Environmental-Economic Accoun  ng with Rules for Emissions Reduc  on.” Environmental Science & Policy 93 (March 1, 2019): 189–99. 
h  ps://doi.org/10.1016/j.envsci.2018.11.001.

33. Robinson, D.A.; Fraser, I.; Domina  , E.J.; Davidsdo   r, B.; Jonsson, J.O.G.; Jones, L.; Jones, S.B.; Tuller, M.; Lebron, I.; Bristow, K.L.; Souza, D.M.; Banwart, S.; Clothier, 
B.E. 2014. On the value of soil resources in the context of natural capital and ecosystem service delivery. Soil Science Society of America Journal, 78 (3). 685-700. 
10.2136/sssaj2014.01.0017

34. IPBES (2016): Summary for policymakers of the assessment report of the Intergovernmental Science-Policy Pla  orm on Biodiversity and Ecosystem Services on 
pollinators, pollina  on and food produc  on. S.G. Po  s, V. L. Imperatriz-Fonseca, H. T. Ngo, J. C. Biesmeijer, T. D. Breeze, L. V. Dicks, L. A. Garibaldi, R. Hill, J. Se  ele, 
A. J. Vanbergen, M. A. Aizen, S. A. Cunningham, C. Eardley, B. M. Freitas, N. Gallai, P. G. Kevan, A. Kovács-Hostyánszki, P. K. Kwapong, J. Li, X. Li, D. J. Mar  ns, G. Na-
tes-Parra, J. S. Pe   s, R. Rader, and B. F. Viana (eds.), pp. 1–28. h  ps://ipbes.net/sites/default/fi les/downloads/pdf/ipbes_4_19_annex_ii_spm_pollina  on_en.pdf



13

35. Heather Keith, Michael Vardon, John Stein, Janet Stein and David Lindenmayer, Experimental Ecosystem Accounts for the Central Highlands of Victoria, July 2017. 
h  ps://www.nespthreatenedspecies.edu.au/media/41gcnnpg/ecosystem-complete-report_v5_highest-quality.pdf 

36. Department of Industry, Innova  on, Climate Change, Science, Research and Ter  ary Educa  on, Australian Government. “Australian Na  onal Greenhouse Ac-
counts: Australian Land Use, Land Use Change and Forestry Emissions Projec  ons to 2030.” Commonwealth of Australia, 2013. h  ps://www.climatechangeauthor-
ity.gov.au/sites/default/fi les/2020-06/Target-Progress-Review/Australian%20land%20use%2C%20land%20use%20change%20and%20forestry%20emissions%20
projec  ons%20to%202030/Australian%20LULUCF%20emissions%20projec  ons%20to%202030.pdf. 

37. Maxwell, S.L., Fuller, R.A., Brooks, T.M. & Watson, J.E.M. (2016). Biodiversity: The ravages of guns, nets and bulldozers. Nature. 536: 143 – 145. 
38. Prober, Suzanne M., and Kevin R. Thiele. “Restoring Australia’s Temperate Grasslands and Grassy Woodlands: Integra  ng Func  on and Diversity.” Ecological Man-

agement & Restora  on 6, no. 1 (2005): 16–27. h  ps://doi.org/10.1111/j.1442-8903.2005.00215.x.
39. Ward, MS, Simmonds, JS, Reside, AE, et al. Lots of loss with li  le scru  ny: The a  ri  on of habitat cri  cal for threatened species in Australia. Conserva  on Science 

and Prac  ce. 2019; 1:e117. h  ps://doi.org/10.1111/csp2.117 
40. Maron, M., Ives, C.D., Kujala, H., Bull, J.W., Maseyk, F.J.F., Bekessy, S., Gordon, A., Watson, J.E.M., Len  ni, P.E., Gibbons, P., Possingham, H.P., Hobbs, R.J., Keith, D.A., 

Wintle, B.A. & Evans, M.C. (2016). Taming a Wicked Problem: Resolving Controversies in Biodiversity Off se   ng. Bioscience, 66.
41. e.g. Deutz, A., Heal, G. M., Niu, R., Swanson, E., Townshend, T., Zhu, L., Delmar, A., Meghji, A., Sethi, S. A., and Tobinde la Puente, J. 2020. Financing Nature: Closing 

the global biodiversity fi nancing gap. The Paulson Ins  tute, The Nature Conservancy, and the Cornell Atkinson Center for Sustainability. 
42. Waldron, A., et. al. 2017. Reduc  ons in global biodiversity loss predicted from conserva  on spending. Nature, 551, 364–367.
43. Land Clearing and Climate Change: Risks and Opportuni  es in the Sunshine State by Professor Will Steff en and Dr Annika Dean (Climate Council of Australia) 

-h  ps://www.climatecouncil.org.au/uploads/c1e786d5d0fe4c4bc1b91fc200cbaec8.pdf 
44. Department of Environment and Science, Queensland Government. “Land Clearing Impact on Woody Na  ve Vegeta  on.” In State of the Environment Report 

2020. Queensland Government, 2020. h  ps://www.stateo  heenvironment.des.qld.gov.au/biodiversity/terrestrial-ecosystems/land-clearing-impact-on-woody-na-
 ve-vegeta  on. 

45. Australian Conserva  on Founda  on, 2021. Australia’s Biggest Climate Poll, 30 August 2021. h  ps://www.acf.org.au/reports 
46. As signalled by Samuel’s Independent Review of the EPBC Act. Samuel, G 2020, Independent Review of the EPBC Act – Final Report, Department of Agriculture, 

Water and the Environment, Canberra, October. h  ps://epbcactreview.environment.gov.au/resources/fi nal-report
47. Garne  , S. T., Luck, L., Zander, K. K., Pandit, R., Gunawardena, A. and Pannell, D. 2019. Improved budgetary planning for threatened species and ecological com-

munity recovery plans. Report to the Na  onal Environment Science Program, Department of the Environment and Energy, Canberra. 31 July 2019. h  ps://www.
nespthreatenedspecies.edu.au/media/1jdp202h/6-1-improved-budgetary-planning-report_f.pdf

48. Watson, J., Carwardine, J., Reside, A., Ward, M., Yong, C.J., Rogers, A., and Venegas Li, R. 2021. A knowledge synthesis to inform a na  onal approach to fi gh  ng 
ex  nc  on. NESP Threatened Species Recovery Hub Project 7.7 report, Brisbane.

49. Ferre  o, G., Glasby, T.M., Poore, A.G., Callaghan, C.T., Housefi eld, G.P., Langley, M., Sinclair, E.A., Sta  on, J., Kendrick, G.A. and Vergés, A., 2021. Naturally-detached 
fragments of the endangered seagrass Posidonia australis collected by ci  zen scien  sts can be used to successfully restore fragmented meadows. Biological Con-
serva  on, 262, p.109308. Access: h  ps://doi.org/10.1016/j.biocon.2021.109308

50. TNFD. “Taskforce on Nature-Related Financial Disclosures.” Accessed September 23, 2021. h  ps://tnfd.info/.
51. Dore, Jeremy, Chris  ne Michael, Jeremy Russell-Smith, Maureen Tehan, Lisa Caripis, Jeremy Dore, Chris  ne Michael, Jeremy Russell-Smith, Maureen Tehan, 

and Lisa Caripis. “Carbon Projects and Indigenous Land in Northern Australia.” The Rangeland Journal 36, no. 4 (September 24, 2014): 389–402. h  ps://doi.
org/10.1071/RJ13128.

52. Russell-Smith, Jeremy, and Kamaljit K. Sangha. “Benefi cial Land Sector Change in Far Northern Australia Is Required and Possible – a Refuta  on of McLean and 
Holmes (2019).” The Rangeland Journal 41, no. 4 (September 16, 2019): 363–69. h  ps://doi.org/10.1071/RJ19030.

53. Churkina G, Brown DG, Keoleian G. 2016. Carbon stored in human se  lements: the conterminous United States. Global Change Biology 16: 135–43.
54. Lindley, Sarah J., Penny A. Cook, Ma  hew Dennis, and Anna Gilchrist. “Biodiversity, Physical Health and Climate Change: A Synthesis of Recent Evidence.” In 

Biodiversity and Health in the Face of Climate Change, edited by Melissa R. Marselle, Ju  a Stadler, Horst Korn, Katherine N. Irvine, and Ale  a Bonn, 17–46. Cham: 
Springer Interna  onal Publishing, 2019. h  ps://doi.org/10.1007/978-3-030-02318-8_2.

55. World Health Organiza  on and Conven  on on Biological Diversity. “Connec  ng Global Priori  es: Biodiversity and Human Health: A State of Knowledge Review.” 
Geneva: World Health Organiza  on, 2015. h  ps://apps.who.int/iris/handle/10665/174012.

56. Shumway, Nicole, Jus  ne Bell-James, James A. Fitzsimons, Rose Foster, Chris Gillies, and Catherine E. Lovelock. “Policy Solu  ons to Facilitate Restora  on in Coastal 
Marine Environments.” Marine Policy 134 (December 1, 2021): 104789. h  ps://doi.org/10.1016/j.marpol.2021.104789.

57. Voigt, Chris  na, and Felipe Ferreira. “The Warsaw Framework for REDD+: Implica  ons for Na  onal Implementa  on and Access to Results-Based Finance.” Carbon 
& Climate Law Review 9, no. 2 (2015): 113–29.

58. Lisa McMurray, Rowan Foley and Carl O’Sullivan, An Indigenous ‘right way’ environmental, social and cultural core-benefi ts verifi ca  on standard; Aboriginal Car-
bon Founda  on Core benefi ts verifi ca  on framework h  ps://www.abcfounda  on.org.au/what-we-do/core-benefi ts-verifi ca  on-framework

59. Queensland Government. “Land Restora  on Fund Co-benefi ts Standard”, The State of Queensland, 1 July 2021. h  ps://www.qld.gov.au/__data/assets/pdf_
fi le/0025/116548/lrf-co-benefi ts-standard.pdf

60. Ansell, Jennifer, and Jay Evans. “Contemporary Aboriginal Savanna Burning Projects in Arnhem Land: A Regional Descrip  on and Analysis of the Fire Management 
Aspira  ons of Tradi  onal Owners.” Interna  onal Journal of Wildland Fire 29, no. 5 (November 26, 2019): 371–85. h  ps://doi.org/10.1071/WF18152.

61. Richie Merzian, Polly Hemming and Annica Schoo, Ques  onable integrity Non-addi  onality in the Emissions Reduc  on Fund’s Avoided Deforesta  on Method, 
Australia Ins  tute and the Australian Conserva  on Founda  on, 2021.

62. Simmons, Aaron, Cowie, Anne  e, Wilson, Brian, et al. “US scheme used by Australian farmers reveals the dangers of trading soil carbon to tackle climate change”, 
The Conversa  on June 25, 2021 h  ps://theconversa  on.com/us-scheme-used-by-australian-farmers-reveals-the-dangers-of-trading-soil-carbon-to-tackle-climate-
change-161358

63. Singh, Neelam, Jared Finnegan, and Kelly Levin. “MRV 101: Understanding Measurement, Repor  ng, and Verifi ca  on of Climate Change Mi  ga  on.” World Re-
sources Ins  tute. Accessed September 23, 2021. h  ps://doi.org/10.1163/9789004322714_cclc_2016-0020-011.

64. Normyle, A., Doran, B., Vardon, M., Mathews, D., and Melbourne, J. (2021). Accoun  ng for Indigenous perspec  ves in SEEA-EA in theory and prac  ce. Paper for 
the 27th Mee  ng of the London Group on Environmental Accoun  ng. h  ps://seea.un.org/sites/seea.un.org/fi les/normyle_accoun  ng-for-indigenous-perspec-
 ves-in-seea-ea-in_theory-and-prac  ce_paper.pdf

65. DISER. “Na  onal Greenhouse Gas Inventory Quarterly Update: March 2021.”. Department of Industry, Science, Energy and Resources. Department of Indus-
try, Science, Energy and Resources, August 26, 2021. h  ps://www.industry.gov.au/data-and-publica  ons/na  onal-greenhouse-gas-inventory-quarterly-up-
date-march-2021.

66. Murray LLS, Wetland Carbon Storage Project, h  ps://murray.lls.nsw.gov.au/_old/our-region/archived/wetland-carbon-storage-project. Accessed 12 October 2021.
67. Riverspace, Murray Wetland Carbon Storage Project, h  ps://www.riverspace.com.au/item/murray-wetland-carbon-storage-project/. Accessed 12 October 2021.
68. Clean Energy Regulator. “Consulta  on Paper: Streamlining the Emissions Reduc  on Fund – Environmental Plan  ngs Pilot.” Australian Government Clean Energy 

Regulator, 2021. h  p://www.cleanenergyregulator.gov.au/DocumentAssets/Pages/Environmental-Plan  ngs-Pilot-Consulta  on-Paper.aspx.
69. Liberalesso, Tiago, Carlos Oliveira Cruz, Cris  na Matos Silva, and Maria Manso. “Green Infrastructure and Public Policies: An Interna  onal Review of Green Roofs 

and Green Walls Incen  ves.” Land Use Policy 96 (July 1, 2020): 104693. h  ps://doi.org/10.1016/j.landusepol.2020.104693.




