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Executive Summary 

 

The Government of Western Australia (WA) has initiated a Rangelands Reform Program (RRP) which is 

intended to provide the WA Government with a strategic blueprint of how to promote sustainable 

economic development in the rangelands.  The Department of Agriculture and Food Western Australia 

(DAFWA) commissioned URS Corporation (URS) as the lead consultant to assist in the development of 

a clear vision for the management of the State’s rangeland asset.  Outback Ecology was commissioned 

to deliver the component of the scope that related to the opportunities and risks of the Carbon Farming 

Initiative (CFI) in the WA rangelands.  The information from this study will assist the State Government in 

making informed, balanced judgments about its role in supporting the carbon industry in the WA 

rangelands. 

 

Methodology 

The specific objectives of this study were: 

• outline the key policy features of the CFI Legislation and Regulations and how they relate to the 

WA rangelands;  

• review and summarise key sources that estimate the economic potential of carbon based 

enterprises;  

• identify the key technical / policy constraints that currently inhibit the ready development of 

carbon offset based enterprises in the region; and  

• provide clear recommendations that can be implemented by the State Government.  

 

This study involved a desktop assessment of the key sources of information related to the topic.  

Relevant assumptions and full workings are provided where calculations are used to estimate the 

potential volume and value of the carbon industry to specific regions of the WA rangelands.   

 

Key features of the CFI legislation and regulations  

The key features of the CFI legislation and regulations in relation to the WA Rangelands are: 

• the CFI is a Federal Government voluntary scheme intended to provide landholders with income 

for implementing projects that prevent the release of emissions or by sequestering carbon in the 

soil and the vegetation; 

• CFI projects are eligible to be issued with voluntary and compliance Australian Carbon Credit 

Units (ACCUs) depending on the type of activity used to sequester carbon or abate emissions;  

• the majority of sequestration and abatement activities that would be undertaken in the 

rangelands would qualify for voluntary ACCUs and a smaller number of activities would qualify 

for compliance ACCUs; 

• CFI methodologies exist for a number of activities that are likely to occur in the WA Rangelands, 

however many more need to be developed to cover the broad scope of eligible activities; 

• project owners do not need to pay back the carbon credits to the regulator in the event of a major 

fire or drought provided they demonstrate that they have taken all reasonable action to restore 
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the carbon that has been removed.  Consequently, there is no risk of an ongoing liability to the 

State Government in the event an offset project fails; and 

• carbon sequestered in the soil and vegetation has a carbon maintenance obligation of a 100 

year period.  

 

Economic Impacts of the CFI on WA 

Introductory sentence here: 

• landholders in the WA Rangelands can sequester carbon by making changes to the grazing and 

fire management and / or establishing earthworks for control of surface water; 

• the volume of carbon sequestered on a per hectare basis in selected land systems is likely to be 

adequate to generate an acceptable return (i.e. > 10% ROI); 

• there is considerable variation between land systems in the amount of carbon stored in the 

different sinks and it is important to select the areas that have the highest potential to sequester 

carbon and can be rehabilitated at low cost; 

• as an example of the economic potential in the WA Rangelands, it was estimated that the 

Murchison may have approximately 1.9 million hectares suitable for carbon offset based 

enterprises involving rangeland restoration works.  If a conservative sequestration rate of 30 t 

CO2-e per hectare is used, then this suitable area could store approximately 57.9 Mt CO2-e in 

aboveground carbon stocks which would have potential gross value of $1.3 billion at a carbon 

price of $23 t CO2-e;  

• the cost of verifying the carbon stored by rangeland projects is expected to be quite substantial 

and this will result in high transaction costs in the sale of ACCUs particularly in the early years of 

the CFI;  

• there are a broad range of project activities that are likely to occur under the CFI that could 

generate a number of co-benefits and other commodities that could diversify and strengthen the 

economy in the WA Rangelands; and  

• CFI projects could have an adverse economic impact in the WA Rangelands due to potential 

restrictions in future land developments and / or underpinning the stability of existing industries 

by reducing critical mass (e.g. livestock numbers).  

 

Key technical and policy constraints 

The five key components required to facilitate a CFI-compatible offset project in the WA Rangelands are: 

1. suitable land  that can sequester carbon or an agreement to manage or control a facility or a 

population of feral animals; 

2. a market  for carbon credits at a price that makes the project viable; 

3. an appropriate CFI methodology  for the project activity, that has been determined by the 

Minister for Climate Change and Energy Efficiency; 

4. Carbon Rights  over the area of land that has been committed to the CFI Project; and 

5. suitable tenure  that enables the sequestration or emissions abatement project activity to occur.  
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At present points 1 and 2 are available and point 3 is in the process of being reviewed by the Federal 

Government.  Points 4 and 5 are the key policy constraints in getting carbon offset projects approved 

under CFI in the WA Rangelands.    

 

There are a number of knowledge gaps that DAFWA, and the relevant federal departments in 

partnership with industry, need to resolve to support the ongoing development of carbon farming in the 

rangelands.  Filling these knowledge gaps will reduce the development cost of a project and reduce the 

financial risk for investors and service providers.  The key knowledge gaps are: 

• what is the baseline level of carbon  in the soil and vegetation carbon sinks of the key land units 

and what is their carbon storage potential , estimated from analogue land units in good 

condition?  While there is a growing dataset for some land units in the WA Rangelands, a larger 

dataset will reduce the verification costs of offset projects. 

• taking into account seasonal variability, what recovery period  is required for each land unit to 

return to its analogue carbon storage potential?  At present, service providers rely on a 

conservative 30 year period as the estimated time it takes for most land units in the rangelands 

to recover.   

• What are the most cost-effective rehabilitation techniques  for each land unit?  

• What is the actual cost of rehabilitation  of each land unit?  Improving the present 

understanding of the relationship between dollars spent on rehabilitation compared to the carbon 

sequestration that can be achieved will reduce uncertainty for investment in offset projects. 

• What is the ‘optimum’ vegetation assemblage for each land unit that is both highly functional 

and has a high carbon storage potential?  Understanding the patch patterning and processes of 

different land units will assist in the rehabilitation planning of the areas.  

• Improvement of the FullCAM model  to accommodate rangeland ecosystems and management 

regimes.   

• What will be the impacts of predicted climate change  on carbon that is stored in the soil and 

vegetation in each land system?   

 

Conclusions and Recommendations 

Based on a desktop evaluation of the key resources, this study considers that the impacts of the CFI on 

the WA Rangelands will be generally positive.  There is likely to be very limited downside risk involved in 

the CFI largely because the scheme has undergone an exhaustive consultation process with both 

industry and key government departments and is based on other voluntary and international offset 

schemes that have been operating for some time.  Any adverse consequences of the CFI can be 

effectively managed by the State Government using its existing statutory powers.  Table ES1  provides a 

summary of the major opportunities and risks of the CFI to the WA Rangelands.  
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Table ES1: Qualitative assessment of the opportunit ies and risks of the CFI 

Opportunities  

• Rehabilitate large areas of the WA pastoral estate that are in poor condition, at limited cost to the 

WA taxpayer.  

• Diversify the economic base of the WA Rangelands.  

• Provide income to support rangeland communities and the broader economy. 

• Build regional knowledge, skills and expertise in rangeland restoration ithat can be commercially 

exported to similar regions around the world.  

• Attract capital and physical infrastructure into WA Rangelands that can support other complimentary 

industries. 

• Provide employment and training opportunities, particularly for Indigenous communities that are 

geographically isolated and have limited commercial opportunities.   

• Restored rangeland condition may enhance the aesthetic appeal and tourism potential of some key 

rangeland assets. 

Risks  

• Potential conflict over land use for carbon sequestration and pastoral / agricultural production. 

• Decline in employment opportunities for service providers to the pastoral industry.  

• Decline in value of pastoral leases in situations where the income from the carbon offset project has 

already been obtained and there is a carbon maintenance obligation on the lease that restrict 

development plans of incoming buyers. 

• Leaseholders failing to fulfil the conditions of their pastoral lease to maintain or improve existing 

livestock infrastructure because they are deriving their income from the sale of carbon offset credits. 

• Reduced support for wild dog control programs because leaseholders may have no requirement to 

control wild dogs on their lease because they have completely destocked.   

 

Recommendations 

In summary, to realise the economic development opportunities of the CFI in the WA Rangelands it is 

recommended that the State Government undertake the following actions:  

• Support ‘pilot’ projects in their application for carbon rights on leasehold land by issuing carbon 

rights and special leases (e.g. S79 or other suitable form of tenure) that will allow carbon 

sequestration to occur.  This could be in the form of providing in-kind administrative support by 

relevant Departmental staff and / or resources for external legal counsel that will identify a 

suitable pathway through the existing legislative framework.    

• Pass legislation that will convert Pastoral Leases to Rangelands Leases, with terms and 

conditions based upon land management and condition outcomes as opposed to land use 

prescriptions.   

• Contract an independent, non-government organisation that has no financial or political interest 

in the WA Rangelands to host a forum to define native title implications for carbon trading and 

other alternative land uses on WA leasehold land.  The forum should involve key representatives 

from the Department of Premier and Cabinet (DPC), Native Title Unit, State Solicitors Office, and 



 

ES-5 

 

non-government lawyers who have practiced in the area of native title claims.  The key output 

from the forum should be a communiqué that outlines what is agreed upon and those items 

which cannot be agreed upon, including information as to the reasons why agreement was not 

able to be made.  Given the significance of this issue for economic development in regional WA, 

it is suggested that the forum would be eligible for support from the Royalties-for-Regions 

program.  This will improve the level of clarity and transparency in the way native title is to be 

dealt with on WA leasehold land and assist in ‘de-risking’ offset projects for landholders and 

service providers.      

• Support DAFWA and Rangelands NRM in the delivery of the Royalties-for-Regions project that is 

designed to increase awareness and equip leaseholders with the technical and financial tools 

required for them to be actively engaged in the CFI and other carbon offset markets. 
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1. INTRODUCTION AND METHODOLOGY 

The Government of Western Australia (WA) has initiated a Rangelands Reform Program (RRP) which is 

intended to provide the WA Government with a strategic blueprint of how to promote sustainable 

economic development in the rangelands.  As part of the RRP, the Department of Agriculture and Food 

Western Australia (DAFWA) commissioned URS Corporation (URS) as the lead consultant to assist in 

the development of a clear vision for the management of the State’s rangeland asset.  The report 

prepared by URS will include three major components: 

• major trends and drivers of economic activity in Western Australia’s rangelands; 

• response to pastoral viability and sustainability challenges; and 

• opportunities and constraints for sustainable development. 

 

While mining and livestock production have historically been the primary sources of wealth from the WA 

rangelands, the State Government recognise that there are a number of emerging industries that also 

have the potential to make significant contributions.  Among these is the business of originating carbon 

offset credits and selling them into voluntary and compliance markets.  Consequently, DAFWA has 

requested specific information and recommendations about how it may facilitate the development of the 

emerging carbon offset industry and about related risks.  Outback Ecology was commissioned by URS to 

deliver the component of the contract that related to the opportunities and risks of the Carbon Farming 

Initiative (CFI) in the WA rangelands.   

 

1.1 Study objectives 

The primary objective of this study was to provide DAFWA with an evaluation of the opportunities and 

risks associated with the Australian Government’s Carbon Farming Initiative (CFI).  The specific 

objectives of this study are: 

• outline the key policy features of the CFI Legislation and Regulations and how they relate to the 

WA rangelands;  

• review and summarise key sources that estimate the economic potential of carbon based 

enterprises;  

• identify the key technical / policy constraints that presently inhibit the ready development of 

carbon based enterprises in the region; and  

• provide clear recommendations that can be implemented by the State Government.  

 

1.2 Methodology 

 

1.2.1 Review approach 

This study involved a desktop assessment of the key sources of information related to the topic.  

Relevant assumptions and full workings are provided where calculations are used to estimate the 

potential volume and value of the carbon industry to specific regions of the WA rangelands.  Key 

documents in the review process included: 

• Carbon Credits (Carbon Farming Initiative) Act 2011 (Cwlth); 



Department of Agriculture and Food WA                                                           Impacts, Opportunities and Risks of CFI 

 

2 

 

• Carbon Credits (Carbon Farming Initiative) Regulations 2011; 

• Clean Energy Act 2011 (Cwlth); 

• The Carbon Farming Initiative Handbook 2012 (DCCEE 2012a); 

• Carbon Rights Act 2003 (Cwlth); and 

• Land Administration Act 1997 (WA).  

  

2. KEY FEATURES OF THE CFI LEGISLATION AND REGULATI ONS 

The purpose of this section is to provide a thorough overview of the key features of the CFI legislation 

and regulations and to discuss its application “in practice” for the suite of pastoral leaseholders.  This 

information will assist in identifying potential implications of the CFI on the economic development of WA 

rangelands in Section 3. 

 

2.1 Carbon Credits (Carbon Farming Initiative) Act 2011 

On 23 August 2011, the Federal Parliament passed the Carbon Credits (Carbon Farming Initiative) Act 

(referred to as the CFI).  The CFI is a voluntary government offsets scheme that aims to provide financial 

incentives for farmers, forest growers, landholders, landfill operators and other service providers to 

develop projects that will reduce or sequester GHG emissions (DCCEE 2012a).  Scheme participants 

can be issued with ‘carbon credits’, officially known as Australian Carbon Credit Units (ACCUs) for the 

resulting emissions reductions (Carbon Market Institute 2011a).   

 

The CFI Act is effectively linked to the Clean Energy Act 2011 (Clean Energy Act) because the latter 

involves a Carbon Pricing Mechanism (CPM) that establishes a compliance market that CFI offset credits 

can be sold into.  Without the Clean Energy Act, the financial opportunities within the CFI are likely to be 

severely constrained.  This is because the Clean Energy Act requires the large emitters in Australia to 

purchase permits or eligible offsets (including ACCUs) for every tonne of emissions they produce.  

Without the compliance market in Australia, the sale of ACCUs would be restricted to the voluntary 

market.      

 

 

 

In addition to implementing the CFI, the Federal Government has announced that between 2012 and 

2018, it will support the land sector by investing $1.7 billion of revenue from the CPM into programs that 

improve productivity, sustainability and profitability.  This includes $220 million for research and 

methodology development, approximately $100 million to directly support carbon farming activities on-

farm and approximately $1 billion for landholders to manage and protect biodiversity (DCCEE 2012a). 

 

Depending on the outcome of the next Federal election in 2013, it is expected that there may be some 

changes to the Clean Energy Act.  If the Act (which includes the politically contentious Carbon Pricing 

Mechanism) was repealed as indicated by the Federal opposition, then this would have implications for 

1 tonne reduction or sequestration of CO2-e = 1 ACCU 
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the CFI.  However the CFI itself is unlikely to be removed as it received bipartisan support through 

Federal Parliament due to the potential benefits it can deliver to regional Australia.  The Shadow 

Environment Minister recently reiterated the Federal Coalition’s support for the CFI and said it “would 

look to expand and alter the Initiative (CFI) if it wins government” (ABC 2012).  One of the alterations to 

the CFI may include reducing the carbon maintenance period from 100 to 25 years as the Coalition 

considers that “it’s not reasonable” to expect farmers to lock up land for 100 years to earn credits.  The 

financial benefits of the CFI are particularly important in regional areas which have been affected by 

adverse terms of trade and require new opportunities for alternative income.    

 

Each tonne of carbon dioxide equivalent emissions that is reduced or stored by a CFI project is issued 

with one Australian Carbon Credit Unit (ACCU).  ACCUs are defined as “personal property” under the 

CFI and will be treated as such for the majority of existing legislative regimes, including the Bankruptcy 

Act 1966 (Cwlth) and chapters of the Corporation Act 2001 (Cwlth).   

 

The CFI commenced on 1 January 2012 and it includes a total of 28 individual parts (Table 1 ).  Parts 1 

to 11 are the most relevant to this study and are the focus of the commentary in this section.  Parts 12 to 

28 generally relate to the administration of the scheme in terms of the role of the regulatory authority, 

record-keeping, audits and the penalties imposed for not conforming to the requirements of the scheme.  

 

Table 1: Selected Parts of the CFI (CFI 2011) 

Part No.  Description  

1 Preliminary 

2 Issue of Australian Carbon Units in respect of offset projects 

3 Eligible offset projects 

4 Recognised offset entities 

5 Crediting periods 

6 Reporting and notification requirements 

7 Requirements to relinquish Australian Carbon Credit Units 

8 Carbon maintenance obligation 

9 Methodology determinations 

10 Multiple project proponents 

11 Australian Carbon Credit Units 
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2.2 What activities are included in the CFI? 

There are broadly two categories of offset projects that may be implemented under the CFI (Carbon 

Market Institute 2011a): 

• Emissions avoidance projects  – a project that avoids the emission of greenhouse gases, 

either carbon dioxide (CO2), methane (CH4) or nitrous oxide (N20), to the atmosphere.   

• Carbon sequestration projects  – a project that removes CO2 from the atmosphere and stores it 

in living biomass such as forests or in the soil.   

 

To be eligible to earn ACCUs, activities must be on the positive list which identifies activities that are 

deemed to go beyond common practice in the relevant industry or environment and covered by an 

approved methodology (see methodology development in Section 2.6 ).  Most land management 

activities that pastoral leaseholders would want to engage in to maintain or improve soil and vegetation 

condition are already on the CFI Positive List.  Activities that include the management of fire, feral 

animals and grazing pressure by domestic livestock are all classified as additional activities under the 

CFI.  To pass the additionality test, a project must not be required by law and the activity must be on the 

positive list.  A summary of the Positive List is provided and it is expected to change over time as new 

activities are assessed and added (Table 2 ). 
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Table 2: Summary of the CFI Positive List (adapted from DCCEE 2012b) 

Types of Projects  Specific Activities  

Vegetation and wetland 

restoration projects 

The establishment of permanent tree plantings on or after 1 July 2007 that were created for the primary purpose of generating 

carbon offsets. 

The human-induced regeneration, on or after 1 July 2007, of native vegetation, on land that is not conservation land by the:  

• exclusion of livestock; 

• management of the timing and extent of grazing; 

• management, in a humane manner, of feral animals; 

• management of plants that are not native to the project area; 

• cessation of mechanical or chemical destruction, or suppression, of regrowth. 

The restoration, on land that is not conservation land, of natural wetlands that had been drained. 

Permanent plantings projects accredited under the:  

• Australian Government’s Greenhouse FriendlyTM initiative. 

• New South Wales Government’s Greenhouse Reduction Scheme; 

• Australian Capital Territory Government’s Greenhouse Gas Abatement scheme. 

Legacy landfill gas 

projects 

The capture and combustion of methane from waste deposited in a landfill facility before 1 July 2012. 

The reduction of methane emissions before 1 July 2012 by diverting mixed solid waste which would otherwise have entered a 

landfill facility. 

Livestock management 

and other activities 

The capture and combustion of methane from livestock manure. 

The reduction of emissions from ruminants by manipulation of their digestive processes. 

The reduction of methane emissions through the management, in a humane manner, of feral goats, deer, pigs or camels.   

The application of urease or nitrification inhibitors to, or with, livestock manure or fertiliser.   

The application of biochar to the soil. 

Early dry season burning of savanna areas greater than 1 km2. 



Department of Agriculture and Food WA                                                           Impacts, Opportunities and Risks of CFI 

 

6 

 

2.3 Market Eligibility of CFI Offset Credits 

International emissions accounting guidelines (referred to as the Kyoto Protocol) determine whether 

credits created by a CFI project can be traded in the compliance or voluntary market (Figure 1 ).  There 

are two types of ACCUs that can be issued under the CFI (Carbon Market Institute 2011a): 

• Compliance ACCUs  (called “Kyoto ACCUs” in the CFI Act) will be issued when the project 

relates to activities / emissions that are within Australia’s Kyoto Protocol emissions reporting 

inventory; and 

• Voluntary ACCUs (called “non-Kyoto ACCUs” in the CFI Act) will be issued when the project 

relates to activities / emissions that are outside of Australia’s Kyoto Protocol emissions reporting 

inventory.   

 

 

Figure 1: Overview of carbon reduction activities a nd market eligibility (DCCEE 2012a) 

 

Compliance ACCUs are able to be used by entities liable under the CPM.  An entity may use Compliance 

ACCUs to cover up to 5 % of its liability during the fixed price period (2012/15) and for up to 100% of 

compliance from 1 July 2015 (when the flexible price period commences) (Carbon Market Institute 

2011a).  Compliance ACCUs may also be eligible to be traded in other international compliance markets 

such as the New Zealand Emissions Trading Scheme (ETS) and European Union (EU) ETS.   

 

 

 

 



Department of Agriculture and Food WA                                                           Impacts, Opportunities and Risks of CFI 

 

7 

 

Voluntary ACCUs will be able to be traded in Australia’s voluntary carbon neutral accounting system (the 

National Carbon Offset Standard [NCOS]) and voluntary international markets (Carbon Market Institute 

2011a).  The value of both types of ACCUs will be demand-driven and it is expected that the value of 

compliance ACCUs will be higher due to their greater eligibility for different markets.   

 

The Federal Government has committed to spending $250 million over six years starting in 2012/13 to 

purchase voluntary ACCUs (Clean Energy Future 2011).  As an indication of the potential value of these 

voluntary ACCUs, a total of 131 million carbon credits were traded in the voluntary carbon market 

worldwide in 2010 and the prices of these credits ranged from US$0.10 to US$136.3/tCO2-e (Peters-

Stanley et al. 2011).  Several factors contributed to this variability, including the credibility of the offsets 

program, the integrity of offset credits and whether the project provided social or environmental co-

benefits (Peters-Stanley et al. 2011). 

 

Figure 2: Eligibility of different CFI projects for  the compliance and voluntary markets 

(reproduced from Carbon Market Institute 2011a) 

 

Liable entities will have to choose what will be the composition of their carbon credit portfolio (Table 3 ).  

The type of units held in a company’s portfolio will be largely driven by supply / demand of credits and 

the company’s appetite for risk.  For example, if a mining company had confidence that its current 

operations will continue to generate adequate returns for the next 10 to 20 years, then it may be 

beneficial for the company to negotiate a contract with an offset provider to supply ACCUs at a 
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competitive price for the emissions that will occur over that period.  When the CPM transitions to the 

flexible price period on 1 July 2015, it is likely to provide greater freedom of choice by allowing 

companies to import / export compliance units.  

 

Table 3: Potential carbon credit portfolio composit ion during fixed and flexible price periods 

Fixed Price Period (2012/15) Flexible Price Period (2015 onwards) 

Up to 5% ACCUs 

No International Compliance Units 

(EUA, CER, ERU) 

Carbon Permits from Federal 

Government 

100% ACCUs 

50% International Compliance Units 

(EUA, CER, ERU) 

Carbon Permits from Federal 

Government 

 

2.4 CFI Governance – who oversees and regulates the  scheme? 

The CFI Scheme is administered by a number of government bodies, comprising: 

• Domestic Offsets Integrity Committee  (DOIC) – assesses project methodologies and advises 

the Minister for Climate Change and Energy Efficiency; 

• Clean Energy Regulator  – implements, regulates and enforces compliance with the CFI; and 

• Land Sector Carbon and Biodiversity Board  – provides advice to governments on land sector 

policy (Carbon Market Institute 2011a). 

 

CFI credits are classified as financial products for the purposes of the Corporations Act 2001 and the 

Australian Securities and Investments Commission Act 2001.  This means that carbon brokers will be 

regulated by these Acts, and will need to hold an Australian financial services licence to be able to 

provide financial advice about, or deal in, carbon credits (DCCEE 2012a). 

 

The Australian National Registry of Emissions Units (ANREU) is an electronic system used to track the 

issuance, trade and retirement of emissions units under the CPM, the CFI and under the Kyoto Protocol 

(DCCEE 2012a).  When someone earns credits through the CFI, the Clean Energy Regulator will issue 

the credits into their Registry account.  When someone sells their CFI credits, the Clean Energy 

Regulator transfers those credits to the new owner’s Registry account (DCCEE 2012a).  Credits may be 

traded in this way, or relinquished directly to offset emissions.  The Administrator manages all of these 

functions through the Registry (DCCEE 2012a). 

 
2.5 Eligibility Criteria for CFI Offset Projects 

To qualify as a certified carbon offset, an offset project must meet a number of specific criteria.  These 

criteria are important to maintain a high standard of integrity and provide confidence to investors in the 

product that they are purchasing.  The criteria for a certified CFI offset project are (DCCEE 2012a): 

• additionality  - requirement that emissions abatement or sequestration is additional to ‘business 

as usual’; 
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• permanence  - emissions that are taken out of the atmosphere and stored must not be re-

released back into the atmosphere for at least 100 years; 

• leakage - CFI projects must avoid emissions rising outside of their boundary that may be caused 

by the emissions reduction activity; 

• measurable and verifiable - measurement and monitoring systems must be able to quantify 

and verify emissions reductions and be auditable; 

• conservative - conservative assumptions in estimations and procedures should be used; and 

• internationally consistent - accounting methods must be consistent with the National 

Greenhouse Accounts and Australia’s National Inventory Report. 

 

2.6 Development Process of a CFI Offset Project – h ow to create a credit? 

There are a number of phases involved in the development of an offset project (Figure 4 ).  The amount 

of time and resources required to take a project from concept through to the point where ACCUs are 

issued by the Clean Energy Regulator, is largely dependent on the complexity of the emissions 

abatement or sequestration activity.   

 

One of the major development costs of a project is the preparation of a methodology if one does not 

already exist.  A CFI project methodology outlines: 

• how the proposed activity can reduce emissions or sequester carbon; 

• the assumptions and formulas used in the estimations; and 

• the procedures used for monitoring, reporting and verification.  

 

A number of CFI project methodologies have already been submitted to the independent panel (DOIC) 

who assesses them and advises the Minister for Climate Change and Energy Efficiency (Table 4 ).  The 

methodologies encompass a broad range of activities ranging from: the management of effluent from 

dairies and piggeries, to removing feral camels and the establishment of permanent tree plantings on 

agricultural land.   

 

The development of a methodology can be a relatively lengthy and costly process, particularly if the 

management activity and the process by which it creates ACCUs is complex (Figure 4 ).  One of the 

recent challenges of getting CFI methodologies ‘Determined’ (i.e. converted into legislation) by the 

policymakers and the Minister, has been the large amount of scientific and technical terminology used 

throughout the methodologies.  Initial feedback from the DOIC indicates that CFI methodologies need to 

be written in ‘policy language’ and limit the amount of ‘scientific language’ that is used as this can result 

in extended technical review and consultation periods.    
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Figure 3 : Overview of approval process for a CFI Methodolog y

 

Once a methodology has been developed for the type of activity that a project proponent wants to 

implement on their land, then there are a number of steps involved in getting ACCUs i

regulator for the project (Figure 4

skills and expertise to undertake this process by themselves and a number of different 

will be required to get a project to the point where it can be issued with ACCUs and begin to profit from 

the CFI.  The current lack of CFI projects that have been developed in the rangelands means that there 

is no publically available guidance on how to practically implement a project and undertake the 

monitoring, reporting and verification process.

    

Development of a 

methodology by a 

government body or 

private entity.

Determination of 

methodology made by 

Minister and project 

proponents can use it 

to create ACCUs. 
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Table 4: Summary of existing CFI Methodologies and their status of approval 

CFI Project Methodology  Methodology description  

Methodology Approved and Determination made  

Environmental plantings Reforestation of areas that have been cleared prior to 1990.   

Methodology Approved  and waiting Determination  

Capture and Combustion of Landfill Gas Collection and combustion of methane from legacy waste deposited in landfills by a landfill gas extraction system. 

Destruction of methane generated from 

manure in piggeries 

Capture of biogas generated by the decomposition of the piggery manure waste in anaerobic lagoons, and the 

combustion of the methane component of the biogas. 

Savanna burning Reducing emissions from late dry season fires. 

Methodology s ubmitted  and under consideration  

Avoided emissions from diverting landfill 

gas through a composting alternative waste 

treatment technology 

Avoidance of methane emissions from landfill by diverting putrescible waste materials (solid waste that contains 

organic matter capable of being decomposed by microorganisms) from landfill and processing the materials 

through an aerobic composting alternative waste treatment facility.   

Destruction of methane from piggeries 

using engineered biodigesters 

Abatement activity includes: installing engineered biodigesters to contain the methane, collecting the emitted gas, 

combusting the methane component of the biogas. 

Destruction of methane generated by dairy 

manure in covered anaerobic ponds 

Abatement activity includes: covering ponds to prevent the release of biogas (containing methane), collecting the 

emitted gas, and combusting the methane component of the biogas to convert it to carbon dioxide.   

Diverting waste to an alternative waste 

treatment facility 

Diverting putrescibles waste to a composting alternative waste treatment facility to manufacture a range of fit-for-

purpose end products. 

Avoided emissions from diverting waste 

from landfill for process engineered fuel 

manufacture 

Diverting mixed loads of construction and demolition waste and commercial and industrial waste, originally 

intended for landfill, into an alternative fuel manufacturing facility.   

Measurement-based methodology for farm 

forestry projects 

Establishment of trees on agricultural land that was previously clear of woody vegetation. 

Native forest protection projects Protection of native forests through the prevention of clearing and clear felling harvesting activities.   
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CFI Project Methodology  Methodology description  

Reforestation and afforestation 
Reforestation of cleared land and afforestation on land where no forests previously existed in order to sequester 

carbon. 

Management of large feral herbivores 

(camels) in the Australian rangelands 

Removal of feral camels from Australian Rangelands to achieve reductions in methane emissions. 

Native forest from managed regrowth 
Re-establishing native forest through managed regrowth on land that historically supported forest but is currently 

maintained as non-forest land. 

Rangeland Restoration Projects 

Increase the baseline Carbon Stocks in the Australian Rangelands to analogue storage levels using activities that 

may include: the exclusion of livestock; the management of the timing and the extent of grazing by domestic, feral 

and native grazing animals; the use of mechanical earthworks for control of surface water and erosion; and 

prescribed burning to reduce the frequency and related impacts of uncontrolled fires.  
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Figure 4: CFI project development process (Carbon M arket Institute 2011b) 

 

2.7 What happens if a fire or drought event release s stored carbon? 

If carbon is lost because of bushfire, drought, disease or requirements to establish firebreaks, 

landholders are not required to return credits (DCCEE 2012a).  Part 6, Division 3 of the CFI Act outlines 

that in the event of a “natural disturbance” occurring, landholders must take reasonable action to ensure 

that carbon stores are re-established (CFI Act 2011).  Carbon stores generally recover naturally after 

drought or bushfire with only modest intervention by the project proponent, but in some cases active re-

establishment or management may be necessary (DCCEE 2012a).   

 

Project proponents will not receive credits while the carbon stores are recovering.  Once carbon stores 

reach and exceed pre-disturbance levels, credits will start to be issued again (DCCEE 2012a).  This 

provision in the CFI Act provides an incentive to manage losses and to re-establish carbon stores as 

quickly as possible (DCCEE 2012a).  It also provides a pragmatic approach to managing the inherent 

variability in the Australian agricultural and rangeland landscapes.  
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The Federal Government have also introduced a ‘risk reversal buffer’ as a part of the CFI to effectively 

manage the potential variability in offset projects (DCCEE 2012a).  Under Part 2, Division 3 of the CFI 

Act, a risk reversal buffer of five per cent of the carbon sequestered by the project will be applied to all 

sequestration projects (CFI Act 2011).  This means that for every 100 tonnes of carbon stored by a 

project, only 95 credits will be issued.  The purpose of the risk reversal buffer is to effectively ‘self-insure’ 

the entire scheme against some residual risks that can not be managed by the other permanence 

arrangements, including (DCCEE 2012a):  

• the temporary losses associated with a disturbance event such as bushfire; and 

• the long term losses that may result from a proponent failing to re-establish carbon stores and 

relinquish units. 

 

It should be recognised that the risk of reversal buffer does not insure individual project proponents 

against the potential loss of income following a disturbance or for the costs of re-establishing carbon 

stores (DCCEE 2012a).  Other mechanisms such as private insurance, or carbon pooling and 

diversification, are intended to be used by proponents to manage these risks (DCCEE 2012a). 

 

2.8 Carbon maintenance obligations - how long does the carbon have to be stored for?  

To qualify as a CFI offset a project must lead to a permanent reduction in emissions.  In the context of 

the CFI, permanent is defined as a 100 year period.  This provision exists to ensure that any reduction in 

emissions by a CFI project actually contributes to mitigating climate change and is not stored for a short 

period of time and released back into the atmosphere.  Hence, a carbon maintenance obligation prevents 

the destruction of carbon stores which have been credited under a CFI project (DCCEE 2012a).  It does 

not prevent land from being used for other productive purposes (e.g. grazing by domestic livestock), 

provided the carbon on the land where the obligation is applied is maintained. 

 

A carbon maintenance obligation or a carbon covenant can be registered on the title of the land on which 

the CFI Project occurs.  Incoming buyers can check the registry office to determine if any carbon 

maintenance obligations exist on any land they intend to acquire.  

 

CFI projects that involve emission reductions from activities such as controlling fire or feral animals do 

not require a carbon maintenance obligation because they prevent the release of future emissions.  

Consequently, once the emissions abatement activity has been undertaken (e.g. early dry season 

burning or culling feral camels) then the credits are issued and the conditions of the project have been 

fulfilled.  

 

The maintenance phase of a project commences at the point when no further carbon credits are created 

by a project (e.g. a landscape has been fully rehabilitated and the carbon storage is at or near to its 

analogue carbon storage potential).  During the carbon maintenance phase, project proponents do not 

need to submit any reports, but they are required to notify the regulator if a natural disturbance event 

occurs that causes a loss of the carbon which they have been paid for.  
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2.9 How do offset projects obtain ACCUs and profit from  the CFI?

To obtain ACCUs from an offset project

(ROE).  An applicant can be an individual, body corporate, a trustee, a 

a local governing body, and must pass a ‘fit and proper’ person test

offsets entity must establish a registry account into which the ACCUs 

Regulator will issue ACCUs into a recognised offsets entity’s registry account once the applicant has 

submitted a certificate of entitlement.  The certificate of entitlement can be submitted at the same time 

the carbon offsets report is submitted to the Clean Energy Regulator (DCCEE 2012a).  

 

The Clean Energy Regulator will issue a certificate of entitlement if 

• the applicant is a recognised offsets entity

• the applicant is the project proponent identi

• the reporting period is within the crediting period

• all regulatory approvals have been met;

• the applicant is not required to pay any penalties and does not have an outstanding obligation to 

relinquish credits (DCCEE 20

 

When an applicant has received a certificate of entitlement, A

Regulator into the registry account listed on the certificate of entitlement

Figure 5: The process to be issued with ACCUs from Clean Energy Regulator (Carb on Market 
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How do offset projects obtain ACCUs and profit from  the CFI?  

obtain ACCUs from an offset project an applicant must be recognised as a recognised offsets entity 

can be an individual, body corporate, a trustee, a sole corporation

a local governing body, and must pass a ‘fit and proper’ person test (DCCEE 2012a)

offsets entity must establish a registry account into which the ACCUs can be issued.  The Clean Energy 

Regulator will issue ACCUs into a recognised offsets entity’s registry account once the applicant has 

submitted a certificate of entitlement.  The certificate of entitlement can be submitted at the same time 

ets report is submitted to the Clean Energy Regulator (DCCEE 2012a).  

will issue a certificate of entitlement if it is satisfied that: 

the applicant is a recognised offsets entity; 

the applicant is the project proponent identified in the project declaration; 

the reporting period is within the crediting period; 

ulatory approvals have been met; and 

the applicant is not required to pay any penalties and does not have an outstanding obligation to 

(DCCEE 2012a).  

When an applicant has received a certificate of entitlement, ACCUs will be issued by the 

into the registry account listed on the certificate of entitlement (DCCEE 2012a)

issued with ACCUs from Clean Energy Regulator (Carb on Market 

Institute 2012a) 
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2.10 Key points 

In summary the key features of the CFI legislation and regulations are: 

• the CFI is a Federal Government voluntary scheme intended to provide landholders with income 

for implementing projects that prevent the release of emissions or by sequestering carbon in the 

soil and the vegetation; 

• the Clean Energy Act provides a compliance market that ACCUs can be sold into; 

• if the Clean Energy Act was repealed by the Federal opposition, the CFI is expected to continue; 

• a broad range of activities are included in the CFI ranging from tree planting and restoration of 

degraded rangeland areas, to capture and combustion of landfill gas and livestock effluent, and 

improving livestock digestive processes;  

• CFI projects are eligible to be issued with voluntary and compliance ACCUs depending on the 

type of activity used to create sequester or abate emissions;  

• ACCUs can be sold into both domestic and international markets; 

• activities pass the additionality test if they are not required by law and are on the CFI Positive 

List; 

• the majority of sequestration and abatement activities that would be undertaken in the 

rangelands would qualify for voluntary ACCUs and a smaller number of activities would qualify 

for compliance ACCUs; 

• CFI methodologies exist for a number of activities, however many more need to be developed to 

cover the broad scope of eligible activities;  

• project owners do not need to pay back the carbon credits to the Clean Energy Regulator in the 

event of a major fire or drought, provided they demonstrate that they have taken all reasonable 

action to restore the carbon that has been removed; and   

• carbon sequestered in the soil and vegetation has a carbon maintenance obligation of a 100 

year period.  
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3. THE POTENTIAL ECONOMIC IMPACTS OF THE CFI ON THE  WA RANGELANDS 

This section reviews and summarises relevant studies that have evaluated the potential of carbon based 

enterprises in rangeland environments.  It also evaluates the potential for adverse economic impacts on 

existing industries and asset values in the WA Rangelands.      

 

3.1 Relevant studies on the potential for carbon of fset enterprises in the rangelands 

Until recently, the potential to use Australia’s rangelands as a carbon sink was considered by many to be 

too difficult given the inherent size and variability of its landscapes.  This partly explains why there are 

only a limited number of studies which have sought to verify the carbon sequestration potential of the 

rangelands and the impact that grazing, fire and other forms of disturbance can have on the carbon 

balance.   

 

There was a strong focus on planting trees in cleared agricultural land in the more temperate regions in 

the more southern parts of Australia due to the fact that it presented less risk to investors and developers 

engaging in the voluntary carbon market in Australia.  Increased public and government support for 

climate change initiatives combined with the ongoing economic challenges of pastoralism has caused 

many to investigate the economic potential of carbon based enterprises in the rangelands.  Furthermore, 

the conflict over land use for food production versus carbon sequestration has caused some offset 

developers to avoid the ‘political backlash’ in some agricultural areas by instead examining the 

opportunities in the rangelands.  The rangelands are a financially attractive prospect to developers of 

offsets because, despite their low yields per hectare, land can be purchased at a low cost and carbon 

based enterprises in these areas are comparatively low input systems.  

 

Two key studies which undertook a comprehensive assessment of the potential of the Australian 

rangelands for carbon offset based enterprises, and are used frequently as ‘anchor’ references by both 

government and industry are: 

• An analysis of greenhouse gas mitigation and carbon biosequestration opportunities from rural 

land use, National Research Flagships (CSIRO 2009); and 

• The Garnaut Climate Change Review: Final Report, Chapter 22 – Transforming Rural Land Use 

(Garnaut 2008). 

Both of these studies recognise the substantial potential of the rangelands to sequester carbon.   

 

CSIRO (2009) and Garnaut (2008) estimate that rehabilitation of Australia’s degraded rangelands by 

rebuilding the analogue carbon storage levels could result in an annual sequestration rate of either 100 

Mt CO2-e or 286 Mt CO2-e respectively for a period of at least 40 years.  The difference between the two 

estimates was largely explained by the definition of what was considered to be ‘rangeland’.  Irrespective 

of the difference between the two estimates, if the lower estimate is multiplied by the starting price of the 

Federal Government’s Carbon Pricing Mechanism ($23 t CO2-e), this could equate to an annual gross 

revenue from the Australian rangelands of $2.3 billion.  If only half of this potential was able to be 
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realised, it would still represent a substantial financial opportunity for pastoralists that effectively engaged 

in the CFI.   

 

Garnaut (2008) estimated that at a carbon price of $20 t CO2-e this would provide a tenfold increase in 

income for landholders in the arid and semi-arid rangelands of Australia if current practices were 

replaced by carbon offset based enterprises (Garnaut 2008).  Garnaut recommended that potential for 

sequestration was “so large that it is important for Australia to commence work on program design and 

implementation even before the issues of coverage, national and international, are fully resolved” 

(Garnaut 2008).  Since he made that statement, the Federal Government has elected to exclude 

agriculture from being covered in the Carbon Pricing Mechanism, but has allowed the agricultural 

industry to voluntary opt into the scheme.  

 

An additional 5 Mt CO2-e of emissions abatement per annum may also be able to be achieved by 

implementing controlled burning regimes in the northern savannah of Australia (CSIRO 2009).  This 

would equate to $115 million in gross annual revenue if sold at an indicative price of $23 t CO2-e.  The 

West Arnhem Land Fire Abatement (WALFA) project is a practical example of what can be achieved by 

implementing savanna burning program to generate carbon offset credits.  

 

The WALFA project applies traditional Indigenous burning practices to 28,000 km2 to reduce the 

frequency of late dry season fires that are known to produce excessive amounts of methane, nitrous 

oxide and carbon dioxide.  The WALFA project has reduced annual emissions by an average of 145,000 

t CO2-e at a cost of around $15 t CO2-e (excluding the cost of establishing the project).  The offset credits 

have been sold to ConocoPhillips who had an offset requirement as a part of their gas operations in the 

Northern Territory.     

 

Other studies have sought to quantify the potential for sequestration across the Australian rangelands 

(Dean et al. 2009; Barson et al. 2002).  While there is considerable variation in the estimates, the values 

are large enough to justify further attention by government and industry to determine whether the 

calculated potential can be commercially realised.  

 

In this context, five key studies have been undertaken in the WA Rangelands that have enhanced the 

level of knowledge and understanding of carbon offset based enterprises in the region, these include: 

• a 10 year research program investigating carbon sequestration and restoration techniques at 

Sturt Meadows Station, Leonora, northeast Goldfields (Yamada et al. 1999); 

• carbon accounting survey of aboveground woody biomass of different vegetation types in the 

Pilbara region by the University of Western Australia (Adams et al. 2001); and 

• baseline carbon accounting and economic analysis of the opportunities and risks of carbon offset 

based enterprises in the Kimberley-Pilbara region (referred to as the Carbon Capture study) 

(Alchin et al. 2010); 
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• estimation of the sequestration potential of the Brockman land-system at Yalleen Station, Upper 

Gascoyne region by DAFWA (referred to as the Yalleen Carbon Sampling Case Study); and 

• estimation of the carbon sequestration potential of Muggon Station, Murchison region (DAFWA).  

 

3.1.1 Sturt Meadows carbon sequestration study 

The key findings from the Sturt Meadows study were: 

• severely degraded semi-arid  rangeland could be restored using earthworks to control surface 

water drainage, and seeding and planting of native plants; 

• restoration of degraded rangelands allows relatively large amounts of carbon to be sequestered 

and permanently stored in the area; and 

• rangeland carbon stocks can be accurately measured to the level of certainty required to trade in 

compliance and voluntary carbon markets.  

 

The Sturt Meadows study highlighted the level of variation that can occur between different parts of the 

landscape in arid rangelands (Table 5 ).  This data has been subsequently used by researchers and 

other commercial offset developers to determine a conservative estimate of rehabilitation of degraded 

rangeland areas.   

 

Table 5: Summary of results from the Sturt Meadows sequestration study 

Site Land units 

Biomass plants  

(< 4 m)  

(Dry Matter kg/ha) 

Biomass plants  

(> 4 m)  

(Dry Matter kg/ha) 

Total carbon 

(t CO2-e/ha) 

1 Stream bank 1,068 86,807 160.8 

2 Runoff- natural depression 1,233 86,230 160.1 

3 Run-through/runoff 610 0 1.1 

4 Drainage-line/runoff 8,766 38,725 86.9 

5 Drainage but water diverted 7,914 21,750 54.3 

6 Run through/runoff 10,362 11,744 40.5 

7 Broad drainage floor/run-on 14,553 87,396 186.6 

Average  3,451 47,521 98.6 

 

For the purposes of this study, the Murchison River Catchment (Murchison) was used as an example to 

evaluate the economic impact of the CFI in the WA Rangelands.  The Murchison was selected as an 

example because it is likely to benefit the most from participation in the CFI compared to the other WA 

Rangeland regions because the Murchison has large areas of land in poor condition (Curry et al. 1994).  

While it is not a direct correlation in all land systems, there is typically a strong relationship between the 

condition of the soil and vegetation and the carbon baseline. 

 

Based on a desktop assessment, it was estimated that the Murchison may have a total of 1.9 million 

hectares suitable for carbon offset enterprises involving rangeland restoration works.  If a conservative 
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sequestration rate of 30 t CO2-e per hectare is used then this suitable area could store approximately 

57.9 Mt CO2-e in aboveground carbon stocks.  This estimate does not include any sequestration from 

soil carbon, if this carbon pool was included the estimated potential may be much greater.  In making this 

estimate the following assumptions were made (Appendix 1  provides the full workings): 

• land systems in the Murchison were qualitatively selected based on their suitability to sequester 

carbon; 

• the estimated suitable area for sequestration was calculated by multiplying the total area of the 

suitable land systems by the proportion of the area of the suitable land units and multiplied by 

the proportion of the area in poor condition at the time of the government survey (Curry et al. 

1994).  This calculation provides the total area of the land units that are in poor condition.   

• a highly conservative sequestration rate of 30 t CO2-e per hectare was used which is likely to 

underestimate the potential, but it accommodates the high degree of variability that occurs 

between the different land units included in the calculation.     

 

Comparing three different carbon prices of high ($23 t CO2-e), medium ($15 t CO2-e) and low ($5 t CO2-

e) the potential gross value of these carbon offset credits in the Murchison could range from $289 million 

to $1.3 billion.  It should be recognised that this gross revenue would be generated over at least a 30 

year time period (i.e. $9 to 43 million per annum), which is the expected time required for the vegetation 

to return to its analogue carbon storage potential following the implementation of the rangeland 

restoration works (e.g. changes to the grazing regime and / or establishment of earthworks to control 

surface water drainage).  This indicative estimate is based on highly generalised assumptions and a 

more detailed analysis is recommended to refine the values.  Notwithstanding this limitation, the 

conservative estimate does provide the order of magnitude of the opportunity of the CFI to one region of 

the WA rangelands.   

 

3.1.2 Pilbara Carbon Accounting Study 

The University of Western Australia (UWA) Ecosystem Research Group conducted a carbon accounting 

study on a number of pastoral leases owned by Hamersley Iron, BHP and Robe (Adams et al. 2001).  

The study included field work at 35 sites within an area of > 6000 km2.  Dimension analysis of > 2300 

trees and shrubs and > 100 analyses of the physical dimensions of tussock and hummock grasses were 

taken in conjunction with harvesting and destructive sampling (for dimensions and mass) of > 200 trees 

and shrubs and > 60 grass hummocks / tussocks (Adams et al. 2001).  Based on these analyses, the 

study developed robust allometric equations for a number of different woody plant species.   

 

The Adams et al. (2001) study indicated that there is considerable scope to use remote sensing to 

estimate biomass and carbon content of vegetation given the strong relationship between canopy area 

and the estimation of biomass.  The carbon content of aboveground biomass varied between 1.8 to 91.5 

t CO2-e per hectare.  The majority of the study sites contained less than 18.3 t CO2-e (Adams et al. 

2001). 
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Adams et al. (2001) reported that dense stands of Mulga (Acacia aneura) associated with the deepest 

soils (eg. Mulga ‘groves’) and / or the major rivers (eg. Fortescue floodplains) were the most carbon-rich 

vegetation in the Pilbara, followed by examples of Snappy gum (Eucalyptus leucophloia) tree-steppe 

(between 36.6 and 62.2 t CO2-e).  A high degree of variation was reported between sites.  Spinifex 

(Triodia spp.) provided a large proportion of aboveground biomass at many sites and had up to 25.6 t 

CO2-e per ha. 

 

Key findings of the Pilbara carbon accounting study undertaken by UWA are: 

• After six years of rehabilitating an area, the carbon content was about 50% of the analogue 

carbon storage potential.  This is a comparatively short period of time and demonstrates how 

rapidly rangeland landscapes can recover if average to above-average rainfall occurs in 

conjunction with suitable restoration works (e.g. earthworks, planting / seeding).  

• Aboveground biomass and its carbon content are generally far less than ‘default’ values ascribed 

by the Intergovernmental Panel Climate Change (IPCC). 

•  The ‘carbon density’ varies strongly according to the vegetation type (e.g. grasslands with few 

trees or shrubs contain often < 3.6 t CO2-e per ha while nearby groves of Mulga may contain 

54.9 t CO2-e per ha. 

• The Pilbara is dominated by Spinifex with scattered shrubs, usually Acacia species which 

typically store < 18 t CO2-e per ha in the aboveground biomass. 

 

The UWA study only assessed the aboveground woody and non-woody carbon sinks, and did not assess 

the surface litter and coarse woody debris carbon sinks which can contribute a substantial amount to the 

overall carbon balance of an area.  The study did highlight the importance of selecting the key areas of a 

pastoral lease that has the highest carbon storage potential if acceptable financial returns are to be 

realised by a carbon offset based enterprise.   

 

3.1.3 Carbon Capture Study In Kimberley-Pilbara Region 

The Carbon Capture study was an initiative of DAFWA and Rangelands NRM and sought to build upon 

existing carbon datasets and quantify the volume and value of carbon offsets to pastoralists in the 

Kimberley-Pilbara region (Alchin et al. 2010).  The study found evidence to suggest that a change in 

management practices may increase the baseline levels of soil and woody plant carbon.  It demonstrated 

that carbon sequestration and livestock grazing were not mutually exclusive as some researchers had 

previously stated.   

 

The study identified six major issues which were impeding the development of the WA Rangelands 

carbon industry (Alchin et al. 2010): 

1. research base – limited carbon baseline data of most WA rangeland land systems; 

2. measurement and verification – development of robust, transparent and cost-effective 

methodologies and standards applicable for the various carbon asset classes in the rangelands; 
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3. land tenure – existing pastoral lease conditions in the WA rangelands and the required approval 

processes discourage diversification into new enterprises including carbon sequestration; 

4. security and liability – consideration of any ongoing liability for the State Government of 

potential changes in baseline carbon levels in the rangelands; 

5. information exchange – inadequate sharing and dissemination across State agencies, 

landholders, traditional owners, service providers and investors; and 

6. market uncertainty – currently the emerging carbon industry is heavily reliant on the voluntary 

carbon market and the market is susceptible to change due to future State and Federal 

Government climate change policies. 

 

Some progress has been made in resolving these six major issues since the publication of the study in 

2010.  This includes: 

• research has been ongoing both in the WA rangelands and in other rangeland regions across 

Australia which has increased the existing datasets that can be used in completing feasibility 

studies of offset projects by commercial developers and landholders;   

• a CFI methodology for rangeland restoration projects has been submitted to the DOIC for 

consideration;   

• land tenure remain a major issue which the Rangelands Reform process and senior 

departmental officers group are seeking to overcome.  Liability has been resolved by the CFI by 

not requiring CFI participants to ‘payback’ any credits; 

• industry and intergovernmental networks have been established to improve the level of 

information exchange between those involved in the rangelands carbon industry supply chain;   

• the introduction of a compliance carbon market price in Australia has reduced market 

uncertainty, however a level of uncertainty remains given the real threat of the compliance 

market being repealed should the Federal opposition win the next election in 2013.   

 

The technical and policy constraints and possible solutions are discussed further in Section 4 .     

 

The Carbon Capture study completed an Ecosystem Management Unit (EMU) style planning exercise 

and financially benchmarked three representative pastoral leases from the Kimberley-Pilbara region.  

Comprehensive carbon accounting survey of the three leases was then conducted to establish the 

baseline levels of carbon.  The survey directly measured the main carbon sinks (i.e. aboveground woody 

carbon, coarse woody debris, aboveground non-woody carbon and surface litter and soil carbon).  

Carbon modelling of different grazing and fire management scenarios was conducted to determine the 

impact on the carbon balance on the three pastoral leases. 

 

One of the key outcomes of the study was to quantify the amount of carbon in the different carbon sinks 

in selected land systems (Figure 6 ).  The value of this dataset is that it shows the proportional 

contribution that each of the different carbon sinks makes to the total carbon balance and can be used by 
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landholders and investors to guide the development planning of a carbon offset based enterprise.  The 

study found that carbon offset based enterprises should be located in land systems that have: 

• high carbon storage potential (defined by a combination of comparatively deep fertile soils and / 

or high density of woody or non-woody vegetation); 

• low carbon baseline; 

• low spatial variation in soils and vegetation; and 

• resilient to disturbance and responds well to management intervention.    

 

 

Figure 6: Mean levels of carbon in selected land sy stems in the WA rangelands (standard error 

bars are shown) 

 

The estimated baseline amount of carbon stored in the 12 land systems surveyed by the study ranged 

from 100 to 373.7 t CO2-e per ha (inclusive of carbon stored in the woody vegetation, coarse woody 

debris, herbaceous standing and surface litter and the soil pools).  The coarse woody debris and the soil 

carbon sinks stored the majority of the carbon on the lease in the Pilbara (74% of the total).  In contrast, 

carbon in the woody vegetation (inclusive of above and belowground material) comprised more than 60% 

of the total carbon stored on the two Kimberley pastoral leases.  

 

The Carbon Capture study reported that depending on the type of grazing and savanna burning regime 

that is adopted, at a whole lease scale, the gross income derived from the sale of carbon offsets, based 

on a carbon price of $10 per t CO2-e, could range from -$1.02 to $27.10 (per ha per year).  Higher 

returns may be achieved if offset projects were conducted at much smaller spatial scales (< 10,000 ha) 

and on areas that are highly degraded with very low baseline carbon levels.  This is because the 
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variation in carbon levels (degraded compared to non-degraded areas) can be homogenized at larger 

scales and therefore the capacity to improve the existing baseline level may diminish accordingly. 

 

In summary, the Carbon Capture study demonstrated that at an individual lease scale there are likely to 

be opportunities for landholders in the rangelands to engage in the carbon markets.  The economic 

modelling was completed based on a carbon price of $10 per t CO2-e, hence expected returns may be 

much higher under the CFI and the Carbon Pricing Mechanism.  The findings from the Carbon Capture 

study suggest that the potential economic impact of the CFI on the WA rangelands is likely to be positive 

for those landholders who choose to participate in the scheme.   

 

The Carbon Capture study did highlight that it is possible for pastoral leases to generate a negative 

financial return if they implement activities not suitable for the landscape.  It is for this reason that service 

providers assisting leaseholders in preparing carbon offset based enterprises must undertake a high 

level of due diligence and detailed planning to ensure that any area committed to a CFI Project can 

sequester carbon and generate an adequate financial return.  This includes conducting sensitivity 

analysis on possible carbon price scenarios and its impact on the viability of a project.  The scenarios 

should range from a strong price (>$23 per t CO2-e, compliance market remains in place) through to a 

low price (<$10 per t CO2-e, compliance market repealed and only the voluntary market is available).   

 

3.1.4 Yalleen Carbon Sampling Case Study 

The Yalleen Carbon Sampling Case Study was an initiative of DAFWA and involved sampling of soil and 

vegetation carbon at Yalleen Station in the Pilbara.  The primary objectives of the study were to: 

• estimate the baseline level of carbon stored in the soil and vegetation in the Brockman land 

system; and  

• quantify the potential change in the amount of carbon stored in the soil and vegetation as a result 

of different grazing management scenarios.  

 

The preliminary findings from the carbon modelling indicated that there was moderate potential for soil 

carbon sequestration within the Brockman land system (Outback Ecology 2012).  The estimated change 

in the amount of carbon stored in the soil over a 100 year simulation period under short duration grazing 

and full destock scenarios, compared to the baseline, was +8.8 and +8.3 t CO2-e per ha respectively 

(Table 6 ).  At a carbon price of $23 t CO2-e this would equate to potential gross revenue of between 

$190 and $202 t CO2-e per ha. 

 

It was reported that averaging the observed values of the Brockman land system, moderates the 

differences between areas that have high and low amounts of soil carbon.  For example, if areas in poor 

condition were targeted, with soil carbon levels as low as 22 t CO2-e per ha, then it would be possible to 

sequester substantially more carbon per hectare in the Brockman land system because this land system 

can store up to 84 t CO2-e per ha (Outback Ecology 2012).  Therefore, there is a theoretical difference 

between poor and good condition sites of 62 t CO2-e per ha.  At a carbon price of $23 t CO2-e this would 
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equate to potential gross revenue of $1,426 t CO2-e per ha which would be relatively attractive to a 

landholder, particularly since they may also benefit from an increase in the livestock carrying capacity 

from improved soil health and vegetation condition.  

 

Table 6: Estimate change of soil carbon in the Broc kman land system based on the simulated 

scenarios (reproduced from Outback Ecology 2012) 

Business-as-

usual (BAU) 

Scenario 1: 

short duration 

cattle grazing 

Scenario 2: 

 full destock 

Total soil organic carbon (t CO 2-e/ha) in 

baseline year 2012 60.4 60.4 60.4 

Total soil organic carbon (t CO 2-e/ha) in f inal 

year of simulated period 2112 56.5 65.2 64.8 

Change in t otal soil organic carbon (t CO 2-

e/ha) between 2012 and 2112 
          4.0 + 4.8 +4.4 

Change in total soil organic carbon  

compared to BAU (2011 to 2112) (t CO 2-e ha-1) n/a +8.8 +8.3 

Note: This represents the total soil carbon sequestration potential of the sites based on the simulated scenarios.  
The soil carbon values are based on a three year moving average to 30 cm soil profile depth.  
 

3.1.5 Muggon Station Carbon Accounting Study 

The Muggon Carbon Research Project is a partnership between Rangelands NRM, the Shire of 

Murchison, the Department of Environment and Conservation (DEC) and the Midwest Development 

Commission.  DAFWA is contracted to undertake the research on behalf of the partnership.  Muggon 

Station is located in the Murchison region, and is part of W.A’s conservation estate managed by DEC.  

The project commenced in early 2012 and it seeks to build upon the earlier work completed by the 

Carbon Capture study and the Yalleen carbon accounting study.   

 

The specific objectives are:  

• derive base-line estimates of carbon sequestered in soil and above-ground vegetation for 

three land-systems at Muggon Station;  

• establish the relative proportions of soil carbon content and above-ground biomass carbon 

content for the three selected land-systems;  

• develop allometric equations for selected plant species; and 

• determine the spatial variability in the amount of carbon stored in the soil and above-ground 

biomass. 

The three land-systems selected for the investigation are: 

• Boulder (gently undulating stony plains and low rises supporting patchy, lightly saline 

shrublands); 

• Holmwood (gently undulating saline stony and alluvial plains below low breakaways); and 
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• Sherwood (extensive gently sloping stony and sandy plains on granite and gneiss below saline 

footslopes of lateritised breakaways and outcrops of weathered rock). 

 

While no results from the study are available as yet, it is expected that they will be useful in assisting 

landholders and carbon offset service providers in refining existing datasets used to assess the volume 

and value of carbon assets in the Murchison region of WA.  

 

3.2 What rangeland project activities are the most bankable?  

While the greatest economic opportunity for the WA rangelands from the CFI is likely to be derived from 

carbon offset based enterprises that involve rehabilitating degraded areas, there are other types of 

projects that can generate revenue.  CSIRO presented a qualitative assessment of the different types of 

carbon business opportunities for agricultural land (Figure 7 ).  Offset projects which are likely to be the 

most profitable and sustainable will involve multiple income streams.   

 

 

Figure 7: Qualitative assessment of the bankability  of the different carbon offset based 

enterprises on agricultural land in Australia (repr oduced from: CSIRO 2009) 

 

While to be eligible under CFI the primary purpose of a project must be for the creation of carbon offset 

credits, there are no regulations preventing a project proponent from deriving other co-benefits that may 

arise due to the management activity.  For example, a project may involve the rehabilitation of a 

degraded area and this may result in an increase in livestock carrying capacity.  Provided the carbon that 

the project proponent has been paid for remains stored in the vegetation and / or the soil, then livestock 

could be re-introduced to the area and thereby provide the landholder with additional income.  In this 

example, any increase in methane emissions from increased stocking rates may need to be accounted 

for in the final greenhouse gas balance of the project. 
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Other projects may involve rehabilitating degraded lands and at the same time planting sandalwood 

throughout the area for commercial harvest at a later stage.  Generating carbon offset credits by 

removing feral camels may increase the carrying capacity of an area and / or create new businesses that 

process the meat for sale.  Creating biofuel from areas that have been rehabilitated may also diversify a 

carbon offset enterprise enough to buffer it against any substantial fluctuations in the carbon price.   

 

Outback Ecology has undertaken a number of feasibility studies on behalf of clients who have or are 

interested in acquiring pastoral leases in the WA rangelands for the purposes of carbon offset projects.  

These studies have used a discount cashflow approach to determine the potential financial returns of 

projects that involve rehabilitating degraded rangelands using earthworks, seeding, planting, grazing and 

fire management.  The results indicate that projects can achieve a return on investment (ROI) of >15% 

based on an inflation adjusted carbon price starting at $23 per t CO2-e.  

 

In summary, there is an expectation that provided the legal issues over Carbon Rights and access to 

leasehold land for carbon projects is resolved, that there will be a broad range of land management 

activities undertaken to create carbon offsets.  The most profitable are likely to involve those that 

rehabilitate land at a low cost and can provide other co-benefits and commodities.   

 

3.3 Potential adverse impacts on existing industrie s and asset values 

It is possible that the CFI may have adverse impacts on the pastoral industry and on the financial values 

on some pastoral leases in the WA rangelands.  The circumstances whereby adverse impacts may occur 

include: 

• a carbon project is developed under an approved CFI methodology that requires the full 

destocking of a lease for the entire period of the project (100 years).  This would lead to a 

reduction in livestock numbers in the area and depending on the carrying capacity of the lease, it 

may have implications for transport infrastructure and other service providers.  A substantial drop 

in livestock numbers in key locations has the potential to affect the viability of existing port and 

holding yard facilities and could have effects on other service providers (e.g. contract mustering 

teams, transport companies, veterinary services);    

• incoming buyers may be deterred by carbon covenants registered on the title of the lease which 

may restrict their development plans.  While at any stage landholders can forfeit the carbon 

project by purchasing carbon offset credits back from the Clean Energy Regulator, the feasibility 

of this option will be determined by the specific financial considerations at the time (i.e. is it 

affordable to buy credits and forfeit the carbon project so a pastoral development or a 

commercial development project can proceed);    

• landholders that are solely reliant on income from the sale of carbon offset credits may be 

inclined to allow existing livestock infrastructure to deteriorate and its full replacement would be a 

significant capital cost for any future owner of the property; and 
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• landholders who cease to run livestock may not actively participate in wild dog control programs, 

which may result in their lease becoming a ‘breeding haven’ for  wild dog populations.  This has 

the potential to reduce livestock returns for neighbouring properties.   

• likewise landholders who cease to run livestock may not actively participate in feral animal or 

weed control programmes which may result in their lease becoming a ‘degraded’ with loss of 

biodiversity.  This has the potential to reduce a number of intrinsic values within the properly and 

with potential impacts on neighbouring properties. 

 

While the CFI is robust legislation and there are provisions to prevent these potential adverse impacts 

from occurring, it does not insure against individuals from trying, even though in some instances they 

would be directly contravening the conditions of their lease.  In some cases, they would also be 

committing an offence under current State legislation (e.g. Biosecurity and Agriculture Management Act 

2007).  The State Government and relevant advisory councils and industry groups have the responsibility 

to prevent these adverse impacts from eventuating and penalising individuals and organisations that 

break the law.   

 

3.4 Key points 

In summary, based on the information from previous studies investigating the opportunities for carbon 

sequestration in the WA rangelands it can be concluded that: 

• landholders in the WA rangelands can sequester carbon by making changes to the grazing and 

fire management and / or establishing earthworks for control of surface water;  

• the volume of carbon sequestered in selected land-systems is adequate to generate an 

acceptable return (i.e. > 10% ROI); 

• there is considerable variation in the amount of carbon stored in the different sinks and it is 

important to select the areas that have the highest potential to sequester carbon and can be 

rehabilitated at low cost;  

• as an example of the economic potential in the WA rangelands, it was estimated that the 

Murchison may have approximately 1.9 million hectares suitable for carbon offset based 

enterprises involving rangeland restoration works.  If a conservative sequestration rate of 30 t 

CO2-e per hectare is used then this suitable area could store approximately 57.9 Mt CO2-e in 

aboveground carbon stocks which would have potential gross value of $1.3 billion at a carbon 

price of $23 t CO2-e;   

• the cost of verifying the carbon stored by rangeland offset projects is expected to be quite 

substantial and this will result in high transaction costs in the sale of ACCUs particularly in the 

early years of the CFI;   

• there are a broad range of project activities that are likely to occur under the CFI that could 

generate a number of co-benefits and other commodities that could diversify and strengthen the 

economy in the WA Rangelands; and  
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• CFI projects could have an adverse economic impact in the WA Rangelands due to potential 

restrictions in quality of land management, future land developments and / or reducing the 

viability of existing industries by reducing critical mass (e.g. livestock numbers).  

 

4. KEY TECHNICAL AND POLICY CONSTRAINTS TO CARBON B ASED 

ENTERPRISES  

 

This section outlines the key technical and policy constraints of realising the financial and environmental 

benefits of the CFI in the WA rangelands.  Section 5 will provide practical recommendations about how 

these constraints could be overcome to allow landholders and service providers in the WA rangelands to 

fully engage in the CFI.    

 

4.1 Policy constraints for CFI Projects in the WA R angelands 

Presently, no carbon offset projects approved under CFI or any other offset scheme exist in the WA 

rangelands.  This current situation is the result of four main factors: 

• until recently the price of carbon and unquantified commercial potential of rangeland carbon 

sinks meant that there was limited interest by the private sector in developing offset projects in 

the WA rangelands;  

• the Carbon Rights on WA leasehold land are owned by the Crown and no individual or 

organisation has made an official application for these rights to date;  

• the view within government that activities that sequester carbon or abate emissions are not 

permitted under the existing provisions of the Land Administration Act 1997; and 

• uncertainty regarding whether the allocation of Carbon Rights to incumbent landholders triggers 

the native title process. 

 

Under common law, the owner of land has rights not only to the surface area of the land but also the 

space above the surface and the soil below (MacDonald et al. 1998).  A landholder will usually own the 

trees and other resources on the land, including the carbon storage capabilities of those resources (Lim 

and Giskes 2004).  In the case of leasehold land in WA this ownership rests with the Crown. 

 

The Western Australian State Government is currently undertaking a major review of the legislation and 

policy that governs the activities on pastoral leases (known as The Rangelands Reform Program) (DRL 

2011a).  Recommendations from the Rangelands Reform Program will seek to reduce many of the 

restrictions to alternative land use that presently exist for pastoral leases, including those related to 

carbon offset based enterprises.   

 

The Rangelands Reform Program recognises the opportunity of carbon sequestration as a viable 

alternative enterprise and will provide recommendations for legislative amendments to improve the 

approvals process for offset projects.  However, until these changes are made the actual approvals 

process for a carbon offset project on a Western Australian pastoral lease is somewhat undefined.  This 
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is largely because there has been no precedent, and the relevant Department agencies are yet to 

establish any formal processes.  Nonetheless, the current State Government has indicated its strong 

commitment to ‘streamlining government processes and procedures that affect new business 

development in the rangelands’ (DRL 2011a).  Therefore, there is ‘political will’ for the relevant changes 

to be made to support applications for projects (DRL 2011a).   

 

While there is political will in one sense, there is also a view within government that, “it is not intended to 

progress any changes for carbon trading or harvesting of wild grown or dead sandalwood in the current 

reform proposals” (DRL 2011b).  In addition, the view that, “the transfer of carbon rights to a rangelands 

lessee would be a straightforward process under a rangelands lease” suggests that it may not be as a 

higher priority than it perhaps should be if the WA Government wants to support leaseholders to 

participate in the CFI.  Provided the legislative amendments are passed on schedule, then the option for 

a leaseholder to use a rangelands lease as a means to obtain the carbon rights and participate in the CFI 

will not be available until 2015.    

 

Development of a commercial scale, carbon offset project on a pastoral lease may be affected by the 

following pieces of State and Federal legislation: 

• Carbon Rights Act 2003; 

• Land Administration Act 1997 (mainly Part 7); 

• Tree Plantation Agreements Act 2003; 

• Transfer of Land Act 1893; and 

• Native Title Act 1993. 

 

The purpose of the Carbon Rights Act 2003 (CRA) is to permit the registration of carbon rights and 

carbon covenants under the Transfer of Land Act 1893 (TLA).  Once registered, carbon rights and 

covenants become interests in, or encumbrances on, the land and are registered on the title.  Unless a 

person / entity possesses exclusive native title over the land, the rights to trade carbon remain with the 

Crown (DAFWA 2011).  Therefore, a pastoral lessee requires permission from the Western Australian 

Minister for Regional Development and Lands (RDL) to obtain the carbon rights over an area of Crown 

Land.  

 

An application for carbon rights needs to submitted to the Minister for Regional Development and Lands 

and is likely to include identification of the specific area, a detailed management plan supported by 

financial budgets, and consent of all parties who have ownership interests (this may require an 

Indigenous Land Use Agreement [ILUA]).  As an indication of the potential cost to an individual applicant, 

Outback Ecology obtained a quote on behalf of a client from a solicitor for their services in securing the 

carbon rights and it is expected to exceed $150,000.  This financial cost is clearly prohibitive for most 

individual leaseholders and a major constraint in participating in the CFI.  
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Despite the evidence of the anticipated challenges in securing carbon rights on leasehold rangelands, 

here is some evidence to suggest that there may be adequate scope within existing legislation for a 

carbon offset project to be approved on a pastoral lease (Department of Agriculture and Food Western 

Australia [DAFWA] 2011).  DAFWA was involved in the preparation of a discussion paper which explored 

the government actions required to facilitate carbon offset based enterprises on leasehold land.  It 

provided specific recommendations for actions related to administrative procedures and policy changes, 

Ministerial directives and legislation.  It is understood that none of these actions have been progressed or 

executed since the release of the discussion paper.  

 

Development of an offset project is likely to require an application for a diversification permit to comply 

with the Land Administration Act 1997 (LAA).  Part 7, Division 4, Section 106 (S106) of the LAA states 

that ‘a pastoral lessee must not use land under the pastoral lease for purposes other than pastoral 

purposes except in accordance with a permit issued under Division 5.  A pastoral lessee must not sell 

any product of a non-pastoral use of the land except in accordance with a permit’.  Permits can be 

obtained for a range of non-pastoral purposes including land clearing, sowing non-indigenous pastures, 

agricultural use, tourism, non-pastoral use of enclosed or improved land, and production of prohibited 

livestock. 

 

A permit under S122 of the Land Administration Act 1997 may be adequate to cover the activities 

associated with a carbon offset project.  Section 122 states that a permit under this section ‘may include 

a permit for the sale of any produce arising from an activity permitted’, and ‘may be issued for any 

period and subject to any conditions the Board (sic Pastoral Lands Board) thinks fit’.  Obtaining a S122 

permit may also not trigger issues associated with native title under the “future acts” process.  This is 

because the activities associated with the offset project (e.g. tree planting, earthworks, ecological 

restoration activities) would be based on “existing rights” and could be considered a part of primary 

production activities.  Therefore, these activities are unlikely to contravene the future acts section of the 

Native Title Act 1993 (NTA; subdivision F).  However, the issue of native title is complex, and qualified 

legal advice will be required to assist in the review of any contractual agreements.  

 

Furthermore, the carbon maintenance obligation under CFI is up to 100 years.  The term of the permit 

and / or lease tenure may be 50 years and therefore additional security / insurance may be required to 

satisfy offset credits buyers.  Alternatively, the credits may be heavily discounted on the basis of the lack 

of security over ownership and associated capacity to manage the asset.  

 

An alternative to establishing an offset project under a permit may be to pursue a change in the existing 

tenure.  Under the provisions of the LAA, the Minister may grant various forms of tenure including 

freehold, S75 conditional tenure freehold, S79 lease for any purpose, S83 lease or freehold for the 

benefit of Aboriginal persons, and a S80 a conditional purchase lease.  These provisions may change as 

a part of legislative amendments recommended by the Rangelands Reform Program including the 

introduction of a new form of tenure known as a “rangelands lease”.  
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A rangelands lease would allow for multiple and varied uses of the rangelands, provided that the land 

use is broad scale and consistent with the preservation and ongoing management of the rangelands as a 

resource (DRL 2011).  A potential major impediment to the granting of a rangelands lease is that the 

appropriate future act process may need to be completed under the NTA.  Based on previous 

experience, this may lead to extended periods of consultation and financial costs associated with legal 

advice and settlement. 

 

The Tree Plantation Agreements Act 2003 (TPAA) is relevant to the ownership of carbon sequestration 

that results from planting trees.  The TPAA provides that an owner of freehold land, or a lessee of 

freehold land or of Crown land, may enter into and have registered under the TLA an agreement with 

another person to establish, maintain or harvest products from a tree plantation (DAFWA 2011).  Once 

an agreement is registered, the property in the trees, within the plantation, becomes a separate interest 

in the land, and can be dealt with separately and be subject to a caveat (DAFWA 2011). 

 

A common criticism that DAFWA is likely to encounter in its role of supporting leaseholders to participate 

in the CFI by advocating ownership of carbon rights is that, “why should WA pastoralists be awarded the 

carbon rights?”  This criticism largely reflects a particular ideological orientation rather than a pragmatic 

approach to wanting to facilitate economic development in the WA rangelands.  The only way a 

leaseholder can make a financial return from the CFI is by improving the condition of the soil and 

vegetation and / or engaging in some other positive land management activity (e.g. prescribed burning, 

removal of feral camels ect.).   

 

The ‘passive’ approach of simply awarding carbon rights to leaseholders is likely facilitate the economic 

imperative and be the most cost-effective option for the WA Government to achieve broad-scale 

rangeland restoration, rather than the application of “taxpayer sponsored” stewardship schemes that 

have been trialled in other States (e.g. WEST2000 Rural Partnership Program in NSW) and national 

NRM programs (e.g. National Heritage Trust, National Landcare Program, Caring for Our Country).   

 

There is a strong argument that since there is a collective agreement that we recognise the need to 

restore the degraded WA rangelands and that the CFI is a robust and suitable mechanism to fund the 

restoration, then it is immaterial which individual or organisation financially profits from undertaking the 

on-ground works.                  

 

4.2 Lessons learnt from Queensland’s experience in providing Carbon Rights to leaseholders 

There are many similarities between the leasehold arrangements and the policy issues over carbon 

rights on leasehold land in Queensland (Qld) and WA.  The Qld Government has resolved the issue and 

therefore it is useful to examine how they went about it as it may provide some guidance on how WA 

may address the current policy constraints.  
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The Qld Government recognises the potential economic value of the CFI and other offset schemes to the 

rural land sector.  The Qld Government took the following actions to actively promote the development of 

the carbon offset industry in the State (DERM 2011): 

• commissioned a study undertaken by CSIRO that estimated the volume and value of the carbon 

industry to Queensland (2009); 

• set up the Premier’s Council on Climate Change (PCCC) which made policy recommendations 

(2009); 

• worked closely with the Federal Government in designing the CFI (2010/11); and 

• launched the Carbon Farming in Rural Queensland policy which is designed to equip Qld 

landholders to actively engage in the CFI and thereby generate revenue for the State (2011). 

 

The Carbon Farming in Rural Queensland policy is designed to address the following policy challenges 

(DERM 2011):  

• ensure all landholders  can benefit from the carbon market; 

• support the development of carbon forestry ;  

• ensure an appropriate balance  between carbon farming and agricultural production; 

• increase Indigenous opportunities  from carbon markets; 

• improve the science  around biosequestration; and 

• improve carbon outcomes from the timber industry . 

 

The Qld Government had very similar issues to WA regarding the ownership of carbon rights on 

leasehold land.  In October 2011, the Qld Government chose to remedy the situation by passing 

legislative amendments to the Land Act 1994 to allow the transfer of carbon and forestry rights from the 

State to the leaseholders.  This action was taken so Qld leaseholders could participate in the CFI when it 

was introduced in January 2012.  The Department of Environment and Resource Management (DERM) 

is currently developing guidance material on the process for transferring these carbon rights on leasehold 

land (DERM 2011). 

 

A mechanism, known as the profit a prendre, has been used in the common law for centuries and is the 

right to take something from another’s land (Lim and Giskes 2004).  In 2001, the Queensland Legislative 

Assembly extended the concept of a profit a prendre to carbon sequestration capabilities on freehold 

land and the amendments to the Land Act 1994 extends this recognition to certain leasehold land (Lim 

and Giskes 2004).  When the legislative amendments were first introduced to the Parliament in 2004, the 

Natural Resources Minister at the time stated that: "Giving leaseholders the ability to maximise their 

financial returns from planting trees will help farmers improve their long-term economic viability and 

provide an important incentive to manage the land sustainably" (Lim and Giskes 2004).  This highlights 

that many politicians and policymakers in Qld understood that while substantial knowledge gaps 

remained over how carbon farming would work, they recognised that it had the potential to facilitate 

sustainable incomes for the rural land sector.  
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In summary, the WA Government may benefit greatly by partnering with the key policymakers from Qld 

who were involved in drafting and executing the legislative amendments to the Land Act 1994 that has 

provided Carbon Rights to leaseholders.  There is evidence to suggest that similar amendments could be 

made to the Land Act 1997 in WA to achieve the same outcome.   

 

4.3 Knowledge gaps? 

While a substantial amount of carbon research has already been undertaken, there are a number of 

knowledge gaps in relation to developing profitable carbon offset projects in the rangelands.  In 

recognition of these gaps the Federal Government has committed to spending $201 million on emerging 

abatement technologies, and strategies and innovative management practices that reduce emissions 

and improve the productivity of agriculture (DCCEE 2012c).  The Federal Government has already 

approved 58 grants valued at $47.3 million in round one of the program that cover five key research 

areas, these are: 

• reducing methane emissions from livestock 

• manure management; 

• reducing nitrous oxide emissions; 

• increasing soil carbon; and 

• improving carbon modelling capability. 

 

While this investment will go some way to addressing the existing knowledge gaps, there remain some 

key questions that relate specifically to the rangelands.  The following is a summary of the key questions 

that have been identified by service providers who are working with landholders to develop carbon offset 

projects (they are listed in order of priority): 

• What is the baseline level of carbon  in the soil and vegetation carbon sinks of the key land 

units and what is their analogue carbon storage potential ?  While there is a growing dataset 

for selected land units in the WA Rangelands, an increased dataset will reduce the verification 

costs of offset projects.  Related to this question is the requirement for low-cost, user-friendly 

models and tools that can predict carbon stocks at a high spatial resolution (i.e. < 625 m2).   

• Taking into account seasonal variability, what recovery period  is required for different land-

systems to return to their analogue carbon storage potential?  At present, service providers rely 

on a conservative 30 year period as the estimated time it takes for most land systems in the 

rangelands to recover.  The length of time used has substantial implications when completing a 

financial feasibility study of a particular option.  Increased accuracy will reduce the level of 

uncertainty and ‘de-risk’ projects and be more attractive to additional investors.  

• What are the most cost-effective rehabilitation techniques  for the different land units?  

• What is the actual cost of rehabilitation  of different land units?  Estimates from mining and 

agricultural rehabilitation projects are presently used in estimating the rehabilitation cost of offset 

projects.  Improving the present understanding of the relationship between dollars spent on 

rehabilitation compared to the carbon sequestration that can be achieved will reduce uncertainty 

for investment in offset projects. 
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• What is the ‘optimum’ vegetation assemblage for the different land units that is both highly 

functional and has a high carbon storage potential?  Understanding the patch patterning and 

processes of different land units will assist in the rehabilitation planning of the areas.  

• Improvement of the FullCAM model  to accommodate rangeland ecosystems and management 

regimes.  The CENTURY model is presently considered to be the most suitable for predicting the 

change in carbon stocks under different management regimes in the rangelands.  However, it is 

yet to be formally endorsed by DOIC as a model that can be used in CFI Projects.  Therefore, a 

study needs to be completed to verify the accuracy and application of the model for different 

types of ecosystems in the Australian rangelands. 

• What effect will the predicted impacts of climate change  have on carbon that is stored in the 

soil and vegetation in different land systems?  Many argue that climate change will substantially 

alter the way ecosystems currently function and it is important to understand whether this 

presents a substantial and immediate threat to any offset projects that are developed in the WA 

rangelands.   

 

These knowledge gaps do not prevent the carbon offset based enterprises from being established in the 

WA rangelands.  However, projects that commence at this stage are likely to be characterised by high 

financial costs and will have a steep learning curve.  Targeted research studies undertaken by both 

industry groups and government will support the ongoing development of the carbon offset supply chain 

and reduce the financial risk of offset projects.  DAFWA should strengthen its links with DAFF and the 

other States that have large areas of rangelands (i.e. Qld, NT, SA and NSW) to ensure that it is 

leveraging its research funding and efforts in this area.           

 

4.4 Key points 

The five key components required to legally implement a CFI offset project in the WA Rangelands are: 

1. suitable land  that can sequester carbon or an agreement to manage or control a facility or a 

population of feral animals; 

2. a market  in which to sell carbon credits at a price that makes the project viable; 

3. a CFI methodology  that covers the project activity that has been determined by the Minister 

for Climate Change and Energy Efficiency; 

4. Carbon Rights  over the area of land that has been committed to the CFI Project; and 

5. suitable tenure  that enables the sequestration or emissions abatement project activity to 

occur.  

 

At present points 1 and 2 are available and point 3 is in the process of being reviewed by the Federal 

Government.  Points 4 and 5 are the key policy constraints in getting a carbon offset projects approved 

under CFI in the WA rangelands.    

 

5. CONCLUSIONS AND RECOMMENDATIONS 
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The primary objective of this study was to provide DAFWA with an evaluation of the opportunities and 

risks associated with the CFI.  Based on a desktop evaluation of the key resources, this study considers 

that the impacts of the CFI on the WA Rangelands are expected to be positive (Table7 ).  There is likely 

to be very limited downside risk involved in the CFI largely because the scheme has undergone an 

exhaustive consultation process with both industry and key government departments and is based on 

other voluntary and international offset schemes that have been operating for some time.  Any adverse 

consequences of the CFI can be effectively managed by the State Government using its existing 

statutory powers.   
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Table 7: Qualitative assessment of the opportunitie s and risks of the CFI 

Opportunities  

• Rehabilitate large areas of the WA pastoral estate that is in poor condition at limited cost to the WA 

and Australian taxpayer.  

• Diversify the economic base of the WA rangelands.  

• Provide income to support rangeland communities, the broader Australian economy in the longer 

term and broaden the economic base of the economy, reducing dependence on any particular 

sector i.e.; mineral resources. 

• Become a hub of knowledge and expertise in rangeland restoration that can be commercially 

exported to similar regions around the world who are involved in carbon trading now and in the 

future.  

• Attract capital and physical infrastructure into WA rangelands that can support other complimentary 

industries. 

• Provide employment and training opportunities, particularly for geographically isolated Indigenous 

communities and regional towns in the semiarid areas that have limited commercial opportunities.   

• Restored rangeland condition may enhance the aesthetic appeal and tourism potential of some key 

rangeland assets.  

• Restored rangeland condition will enhance and facilitate biodiversity and protect those assets – and 

assist in slowing species loss  

• Restored and more robust ecosystems with enhanced carbon stores, are likely to be more 

resistance to desertification, species loss and resilient in the face of climate change.  

Risks  

• Potential conflict over land use for carbon sequestration and pastoral / agricultural production. 

• Decline in employment opportunities for service providers to the pastoral industry.  

• Decline in value of pastoral leases in situations where the income from the carbon offset project has 

already been obtained and there is a carbon maintenance obligation on the lease that restrict 

development plans of incoming buyers. 

• A larger number of leaseholders who fail to fulfil the conditions of their pastoral lease to maintain or 

improve existing livestock infrastructure because they are deriving their income from the sale of 

carbon offset credits. 

• Reduced land management (weeds, feral animal, wild dog control programs) because leaseholders 

may have limited requirements to manage land in a comprehensive manner on lease because they 

have completely destocked.  This may impact neighbouring leases and other industry  

 

One of the biggest risks that WA State Government administrators had previously identified as the 

primary reason why it was reluctant to support leaseholders in engaging in the carbon market was the 

financial liability that may result from a failed offset project.  The CFI ensures that no ongoing liability or 

penalty is imposed on a landholder in the event that a major fire, drought or flood leads to a substantial 

loss of a carbon sink.  This means that if the WA State Government issued the carbon rights to 

leaseholders in the rangelands and the project failed, there would be no financial liability to the State.   
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While the CFI does provide a substantial opportunity, at present there are no carbon offset projects in the 

WA rangelands that have been approved under the CFI or any other offset scheme.  Therefore to 

support the development of the carbon offset industry it is recommended that the WA State Government 

take a three-staged approach.  

• Stage 1 : Issue carbon rights and a special lease (e.g. Section 79 or some other suitable form of 

tenure / permit) for a select number of pilot offset projects.  

• Stage 2 : Make amendments to the Land Administration Act 1997 that transfers ownership of the 

carbon rights from the Crown to existing leaseholders.  

• Stage 3 : Pass legislation that allows pastoral leases to be converted into the new form of tenure 

of a ‘Rangeland Lease’ that allows carbon based offset projects to occur without the requirement 

for any other approvals.    

 

The intent and strategy behind this approach is that it will allow those who are currently in a position to 

begin originating carbon credits to do so, and enable WA to start to derive benefits from the CFI.  The 

complicated nature of preparing the necessary special leases / agreements / permits with the State for 

these initial pilot offset projects would be administratively difficult to manage if they were to be rolled out 

for every pastoral lease, hence the requirement for Stage 2 and 3 to occur.  While Stage 2 and 3 would 

provide all leaseholders with the opportunity to participate in the CFI, its execution is expected to take a 

considerable period of time.   

 

Executing Stage 1 would be a pragmatic approach as at present there is likely to be less than five WA 

pastoral leaseholders who have both the financial resources and the commercial interest to develop a 

CFI Project based on carbon sequestration.  Therefore, by supporting these leaseholders through a pilot 

scheme the government will benefit from the early lessons that will be derived from these projects.  While 

policymakers draft regulations based on all conceivable scenarios and circumstances, it will not be until 

leaseholders begin to implement carbon projects on their leases that the full implications and benefits of 

the CFI will be understood.       

 

To support the recommendations above the following specific activities are recommended:  

• Support DAFWA and Rangelands NRM in the delivery of the Royalties-for-Regions project 

designed to increase awareness and equip leaseholders with the technical and financial tools 

required to actively engaged in the CFI and other carbon offset markets. 

• Support pilot projects in their application for carbon rights on leasehold land by issuing carbon 

rights and special leases that will allow carbon sequestration to occur.  This could be in the form 

of providing in-kind administrative support by relevant Departmental staff and / or resources for 

external legal counsel that will identify a suitable pathway through the existing legislative 

framework.    
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• Pass legislation that will convert pastoral leases to Rangelands Leases, with terms and 

conditions based upon land management and condition outcomes as opposed to land use 

prescriptions.   

• Contract an independent, non-government organisation that has no financial or political interest 

in the WA rangelands to host a forum to elucidate the native title issues and its implications for 

carbon trading and other alternative land uses on WA leasehold land.  The forum should involve 

key representatives from the Department of Premier and Cabinet (DPC), Native Title Unit, State 

Solicitors Office, non-government lawyers who have practiced in the area of native title claims.  

The forum is to produce a communiqué that outlines what is agreed upon and those items which 

cannot be agreed upon, including information as to the reasons why agreement was not able to 

be made.  Given the significance of this issue for economic development in regional WA, it is 

suggested that the forum would be eligible for support from the Royalties-for-Regions program.  

This will improve the level of clarity and transparency in the way native title is to be dealt with on 

WA leasehold land.      
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Appendix 1: Background calculations to estimation o f the carbon sequestration of the Murchison River C atchment 

Land-systems 
potentially 
suitable for 

carbon 
sequestration 

Land area indicative estimates 

E. (= D x 30) 
 

Estimated 
sequestration 

potential 
(t CO2-e) 

Indicative gross revenue ($) 

A. 
Proportional 
survey area 

(ha) 

B. 
Area land-
system in 

poor 
condition 

(%) 

C. 
Proportion of 
land-system 
suitable for 

sequestration 
based on 
land unit 

classification 
(%) 

D. (= A x B x C) 
 

Estimated 
potential area 
suitable for 

sequestration 
(ha) 

F. (= E x 23) 
 

High carbon 
price scenario 
($23 t CO2-e) 

G. (= E x 15) 
Medium carbon 
price scenario 
($15 t CO2-e) 

H. (= E x 5) 
 

Low carbon price 
scenario ($5 t 

CO2-e) 

Austin 15,500 25 5 194 5,813 133,688 87,188 29,063 

Badgeradda 12,400 38 5 236 7,068 162,564 106,020 35,340 

Bayou 49,100 49 20 4,812 144,354 3,320,142 2,165,310 721,770 

Belele 470,100 44 100 206,844 6,205,320 142,722,360 93,079,800 31,026,600 

Beringarra 262,900 75 100 197,175 5,915,250 136,050,750 88,728,750 29,576,250 

Bidgemia 22,100 12 35 928 27,846 640,458 417,690 139,230 

Bunny 48,500 22 40 4,268 128,040 2,944,920 1,920,600 640,200 

Byro 49,700 60 4 1,193 35,784 823,032 536,760 178,920 

Carnegie 128,100 4 15 769 23,058 530,334 345,870 115,290 

Challenge 515,900 25 13 16,767 503,003 11,569,058 7,545,038 2,515,013 

Cole 119,600 75 100 89,700 2,691,000 61,893,000 40,365,000 13,455,000 

Coolabulla 5,000 92 95 4,370 131,100 3,015,300 1,966,500 655,500 

Cunyu 108,300 59 59 37,699 1,130,977 26,012,469 16,964,654 5,654,885 

Ero 158,900 65 100 103,285 3,098,550 71,266,650 46,478,250 15,492,750 

Flood 43,900 41 60 10,799 323,982 7,451,586 4,859,730 1,619,910 

Horseshoe 20,400 37 35 2,642 79,254 1,822,842 1,188,810 396,270 

Jundee 134,600 50 90 60,570 1,817,100 41,793,300 27,256,500 9,085,500 

Kalli 609,700 18 95 104,259 3,127,761 71,938,503 46,916,415 15,638,805 

Koonmarra 533,500 58 13 40,226 1,206,777 27,755,871 18,101,655 6,033,885 
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Land-systems 
potentially 
suitable for 

carbon 
sequestration 

Land area indicative estimates 

E. (= D x 30) 
 

Estimated 
sequestration 

potential 
(t CO2-e) 

Indicative gross revenue ($) 

A. 
Proportional 
survey area 

(ha) 

B. 
Area land-
system in 

poor 
condition 

(%) 

C. 
Proportion of 
land-system 
suitable for 

sequestration 
based on 
land unit 

classification 
(%) 

D. (= A x B x C) 
 

Estimated 
potential area 
suitable for 

sequestration 
(ha) 

F. (= E x 23) 
 

High carbon 
price scenario 
($23 t CO2-e) 

G. (= E x 15) 
Medium carbon 
price scenario 
($15 t CO2-e) 

H. (= E x 5) 
 

Low carbon price 
scenario ($5 t 

CO2-e) 

Liver 75,200 26 5 978 29,328 674,544 439,920 146,640 

Mantle 15,500 33 15 767 23,018 529,403 345,263 115,088 

Merbla 7,600 5 85 323 9,690 222,870 145,350 48,450 

Mileura 100,700 32 47 15,145 454,358 10,450,243 6,815,376 2,271,792 

Millex 50,000 32 30 4,800 144,000 3,312,000 2,160,000 720,000 

Millrose 53,500 46 40 9,844 295,320 6,792,360 4,429,800 1,476,600 

Mindura 366,100 57 10 20,868 626,031 14,398,713 9,390,465 3,130,155 

Mongolia 45,600 22 10 1,003 30,096 692,208 451,440 150,480 

Moogooloo 2,000 5 20 20 600 13,800 9,000 3,000 

Narryer 251,000 54 5 6,777 203,310 4,676,130 3,049,650 1,016,550 

Nerramyne 84,800 44 15 5,597 167,904 3,861,792 2,518,560 839,520 

Norie 132,100 15 9 1,783 53,501 1,230,512 802,508 267,503 

Outcamp 4,400 75 100 3,300 99,000 2,277,000 1,485,000 495,000 

Roderick 40,700 63 85 21,795 653,846 15,038,447 9,807,683 3,269,228 

Sandiman 34,700 33 5 573 17,177 395,060 257,648 85,883 

Sherwood 483,900 36 10 17,420 522,612 12,020,076 7,839,180 2,613,060 

Siberia 4,300 26 12 134 4,025 92,570 60,372 20,124 

Thomas 45,800 32 10 1,466 43,968 1,011,264 659,520 219,840 

Tindalarra 309,100 44 90 122,404 3,672,108 84,458,484 55,081,620 18,360,540 

Trillbar 13,100 79 20 2,070 62,094 1,428,162 931,410 310,470 
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Land-systems 
potentially 
suitable for 

carbon 
sequestration 

Land area indicative estimates 

E. (= D x 30) 
 

Estimated 
sequestration 

potential 
(t CO2-e) 

Indicative gross revenue ($) 

A. 
Proportional 
survey area 

(ha) 

B. 
Area land-
system in 

poor 
condition 

(%) 

C. 
Proportion of 
land-system 
suitable for 

sequestration 
based on 
land unit 

classification 
(%) 

D. (= A x B x C) 
 

Estimated 
potential area 
suitable for 

sequestration 
(ha) 

F. (= E x 23) 
 

High carbon 
price scenario 
($23 t CO2-e) 

G. (= E x 15) 
Medium carbon 
price scenario 
($15 t CO2-e) 

H. (= E x 5) 
 

Low carbon price 
scenario ($5 t 

CO2-e) 

Violet 107,800 32 10 3,450 103,488 2,380,224 1,552,320 517,440 

Waguin 74,800 32 20 4,787 143,616 3,303,168 2,154,240 718,080 

Weld 35,000 5 10 175 5,250 120,750 78,750 26,250 

Wiluna 129,400 40 10 5,176 155,280 3,571,440 2,329,200 776,400 

Wolarry 36,800 33 45 5,465 163,944 3,770,712 2,459,160 819,720 

Wongong 31,700 55 25 4,359 130,763 3,007,538 1,961,438 653,813 

Woodline 293,200 25 90 65,970 1,979,100 45,519,300 29,686,500 9,895,500 

Yalbalgo 12,700 6 3 23 686 15,773 10,287 3,429 

Yandil 340,200 62 100 210,924 6,327,720 145,537,560 94,915,800 31,638,600 

Yanganoo 1,243,300 40 100 497,320 14,919,600 343,150,800 223,794,000 74,598,000 

Yarrameedie 51,900 34 10 1,765 52,938 1,217,574 794,070 264,690 

Yewin 31,600 28 100 8,848 265,440 6,105,120 3,981,600 1,327,200 

TOTAL 
   

1,932,061 57,961,844 1,333,122,421 869,427,666 289,809,222 
 

 

 

 

 

 




