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[bookmark: _Toc512583895]Chair’s foreword
The Climate Change Authority is pleased to release this research report, which explores ways to simultaneously improve on-farm profitability and reduce greenhouse gas emissions on the land while conserving the natural environment.
The Australian landscape is an intrinsic part of our national identity. As a society we still rely heavily on goods and services produced on the land. Our wildlife and natural environment are not only internationally significant but also provide many Australians with economic, social and cultural amenity. The Australian Bureau of Statistics (2017b) valued Australia’s environmental assets at $6 trillion in June 2016.
The Authority’s research indicated that many landholders are taking action to deliver both emissions reductions and broader environmental outcomes and, in doing so, farmers improve their own bottom lines. This report explores the reasons such coordinated action is not even more widespread among landholders.
As is often the case with policy conundrums of this kind, barriers to better coordinating action on the land are multi-faceted. They include a lack of information—both in terms of getting information to landholders on agricultural research and development and the availability of baseline data for developing and evaluating policy; transaction costs for farmers associated with participating in government programs and challenges inherent in coordinating the many different government and non-government players involved in delivering policy. 
More funding for coordinated action on the land is an obvious response and one supported by a number of organisations with which the Authority engaged in the course of this research. However, significant new funding for large scale grant programs seems unlikely in the current budget environment and the Authority has therefore recommended a number of other possible solutions to create incentives for genuine multiple benefits. These include a voluntary online tool to collect farm level data to reduce transaction costs for farmers participating in government programs. The Authority is also recommending ways to coordinate existing policies to achieve better outcomes, create new markets, finance multiple benefits, and develop new technologies to access new economic and environmental opportunities on the land.
The Authority hopes that the findings and recommendations in this report will help landholders become even more resilient in the face of environmental and economic challenges and assist the Australian community as a whole in the vitally important task of preserving our unique natural capital for the future. 
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Wendy Craik AM
Chair, Climate Change Authority
27 April 2018
[bookmark: _Toc512583896]Executive summary
[bookmark: _Toc486926509][bookmark: _Toc486926637]About this research report
[bookmark: _Toc486926510][bookmark: _Toc486926638]The Climate Change Authority (2016) recommended, as part of its Towards a climate policy toolkit: Special Review on Australia’s climate goals and policies, an examination of ways to reduce greenhouse gas emissions on the land while enhancing the natural environment and improving on-farm profitability. This research report responds to that recommendation.
The types of activities that effective policy coordination could encourage on the land include establishing a windbreak of native trees to store carbon, generating revenue from carbon credits while providing shelter for stock as well as providing a habitat for local wildlife. In another example, returns to beef cattle farmers can be enhanced by improving the productivity of the herd through better herd selection, which increases live weight gain and also reduces emissions. These land-based activities make good sense. The key question emerging from this research is why activities like these, that deliver win-win-win outcomes, are not more widespread? This report analyses the barriers to delivering genuine multiple benefits on the land and recommends some possible solutions.
This report is less about how emissions can be reduced as a stand-alone goal in its own right. Rather, Reaping the Rewards is more about achieving improved profitability for landholders, reducing emissions and achieving broader environmental benefits at the same time through a single intervention like, for example, establishing multispecies vegetation on a previously unused part of a farm. In practice, the extent to which emissions can be reduced on the land will depend on a number of factors including government policy, economic benefits to farmers and the technical feasibility of emissions reduction actions.
The Authority recommended policies for reducing emissions in some depth (including for the land sector) in its Towards a climate policy toolkit: Special Review on Australia’s climate goals and policies (CCA 2016). The Authority also considered the land sector in its review of the Emissions Reduction Fund (ERF) and this report incorporates some of the key findings from the ERF review (CCA 2017b). 
Why pursue multiple benefits?
[bookmark: _Toc486926511][bookmark: _Toc486926639]Agriculture is an important part of Australia’s economy as it provides 14 per cent of the nation’s export earnings (ABARES 2017a). The sector supports a number of other industries and provides much of Australia’s food and agricultural commodities.
As managers of nearly 50 per cent of the Australian landmass, farmers and other landholders also play a central role in the conservation and restoration of Australia’s natural capital (ABS 2017a). Despite these efforts, the natural resource management (NRM) challenges faced in some agricultural regions remain substantial (Australian Government 2017c). 
The greenhouse gas emissions associated with agriculture are significant, with the sector accounting for approximately 13 per cent of the emissions in Australia’s national emissions inventory, mostly methane from livestock (DoEE 2017c, f). In addition, land management on agricultural lands affects vegetation and soils, generating emissions or storing carbon. Landholders also cause emissions from energy use and transport.
All sectors, including agriculture, will need to contribute to the Paris Agreement’s global goal to reduce net greenhouse gas emissions to zero in the second half of this century. This is likely to require significant changes to agricultural systems and practices. 
The agriculture sector is faced with market-related pressures to boost productivity and profitability (Productivity Commission 2005, 2016, RIRDC 2015, Australian Government 2015). There are opportunities and challenges associated with increasing global demand for agricultural products and the opening up of new markets (RIRDC 2015). 
Environmental information and reporting: the Foundation for coordinating policy
[bookmark: _Toc486926512][bookmark: _Toc486926640]Access to reliable information about the condition of the natural resources being managed and how their condition changes through time is a necessary precondition for robust policy making, and the integration of climate, NRM and agricultural policies. One of the key challenges for delivering genuine multiple benefits on the land is a lack of data to support the development and evaluation of policy. 
While significant progress has been made on Australia’s environmental information systems over the past decade (BoM 2013), more work is needed. Comprehensive and more accessible information will help government agencies and others develop and assess programs. The Authority welcomes the work by the Australian Government and the states and territories’ through the Meeting of Environment Ministers to develop a robust national approach to environmental information to meet the needs of policy makers. 
To reduce duplication and the transaction costs faced by farmers, the Authority recommends the Australian Government lead the development of a voluntary online farm reporting tool that can meet the reporting requirements of the ERF and jurisdictions’ NRM programs. This could build on current work being undertaken by CSIRO through its Digiscape platform.
Coordinating policy for multiple objectives
[bookmark: _Toc486926513][bookmark: _Toc486926641]All levels of government as well as some non-government organisations design and implement emissions reduction, NRM and agricultural programs or other initiatives. 
To facilitate better coordination among all these players, the Authority recommends the Australian Government lead work with states, territories and other stakeholders to develop best practice guidance for land-based programs. 
The Authority recognises that considerable work is being done to coordinate efforts to reduce emissions and deliver multiple benefits on the land across and within governments and is of the view that building on these existing efforts could deliver even more in terms of coordinated action.
The establishment of a community of practice of government officials and other actors to develop best practice guidance could embed a coordinated approach to land-based policy. NRM regional bodies and the Rural Research and Development Corporations should also be involved in this work, which should explicitly consider opportunities for reducing emissions on agricultural land subject to NRM planning processes and coordinating agricultural research and development (R&D) for multiple benefits.
In its review of the ERF, the Authority recommended that the Government provide some resources to the Department of the Environment and Energy for the development of new ERF methods. Given the high priority governments accord to improving water quality in the Great Barrier Reef and other sensitive marine catchments, the Authority supports development of a new ERF method to reward fertiliser reductions from sugarcane farming.
Existing ERF methods for vegetation establishment or conservation already help improve water quality in the Reef while storing carbon. Such ERF projects are likely to need co-funding to pay for water quality benefits and to make uptake economic for landholders. The Reef Trust as well as state and territory government programs could help fund these multiple benefits. 
Creating new markets for multiple benefits
[bookmark: _Toc486926514][bookmark: _Toc486926642]There are a number of policy options for creating new markets or incentives on the land so that carbon offset projects can deliver multiple benefits.
An agreed standard could in effect certify carbon credits as carrying other benefits such as biodiversity or employment benefits to local Indigenous communities—a little like the Heart Foundation tick did. Businesses could purchase carbon credits accredited with extra benefits to distinguish their products in the marketplace or to meet corporate social responsibility goals.
The Authority recommends that the Australian Government lead development with states and territories and other stakeholders of a multiple benefits accreditation standard for ERF and other carbon offset projects. This standard should begin with the biodiversity benefits associated with vegetation and soil, building on existing work. Project accreditation against the standard could then be undertaken by the private sector.
The Authority considered another model to value multiple benefits that would involve creating separate tradable credits for each non-carbon benefit. The Authority is of the view that accurately quantifying these different benefits would be challenging given the lack of robust data and research available at present but sees merit in re-visiting this approach in the future as experience and expertise develops.
Direct grant programs provide another way for landholders to realise carbon, NRM and other benefits. ERF or other offset project proponents could receive carbon credits for reducing emissions and grants to pay for the NRM benefits. The Authority recognises that some activities with multiple benefits are eligible for grants under some programs such as Regional Land Partnerships and Smart Farms (part of the National Landcare Program) and believes such support is an important vehicle for showcasing opportunities for multiple benefits on the land. However, the Authority also recognises that establishing a new large-scale, grant program is likely to be challenging for governments, in the current constrained fiscal environment. 
Some activities on the land that deliver multiple benefits require upfront capital. For example, planting native trees as a windbreak requires upfront spending on plantings but can increase crop production and provide shelter for stock, delivering improved financial returns over many years. A lack of capital for such investment may be one reason why farm level investment in multiple benefits is not more widespread.
The Authority recommends therefore that a targeted Land and Environment Investment Fund be established to provide financing for landholders for projects that deliver genuine, multiple benefits. As with the Clean Energy Finance Corporation (CEFC), such a fund could be given a clear mandate that specifies government priorities. These could include areas such as biodiversity, climate resilience, economic benefits to Indigenous communities, water quality and soil health. Also like the CEFC, the new Fund could be staffed by market experts that are well placed to assess the risk of such investments and offer targeted loan products that meet the needs of landholders while still delivering a commercial rate of return on investment.
There is a range of opportunities and barriers for Indigenous communities to generate ERF carbon credits while also delivering other environmental, social and economic benefits. The Authority made a number of recommendations in its ERF review to enhance engagement with Indigenous stakeholders on ERF projects with a view to driving multiple benefits from these projects (CCA 2017b). The Authority encourages the Australian Government to support Indigenous communities in their efforts to find new markets for multiple benefits of ERF projects. 
Improving on-farm productivity
Policies that reduce agricultural emissions and genuinely enhance NRM outcomes can also help farmers improve their profitability. Participating in the ERF is a significant source of revenue for the rural sector as a whole but transaction costs can be a barrier for the broader uptake of individual ERF projects. 
Energy related projects could reduce emissions on-farm and improve profitability. The National Energy Productivity Plan (NEPP) provides a framework to accelerate action on Australia’s energy productivity. The Authority recommends the development of new NEPP measures aimed at improving on-farm energy efficiency. 
R&D is key to improving farmers’ productivity while reducing emissions and improving NRM outcomes. For example, the National Livestock Methane Program found that grazing beef cattle on leucaena, a legume fodder crop, could increase gross farm margins by up to 37 per cent and simultaneously reduce methane emissions by 17 per cent (MLA 2015b). 
The Rural Research and Development Corporations (RDCs) are the main drivers of agricultural R&D in Australia. The CSIRO and the Australian Research Council grants also make important contributions (ARC 2015, CSIRO n.d.). The Authority recommends that RDCs and other relevant research bodies build on their existing work programs to more explicitly target multiple benefits and offer guidance to landholders on reducing emissions and enhancing NRM while further improving farm productivity. 
The Authority notes that agricultural landholders face a dual exposure on climate. International commodity markets are looking more closely at the emissions intensity of imported agricultural goods while the impacts of climate change itself will make agricultural production more challenging. The Authority hopes that the findings in this report will help farmers and other landholders become even more resilient in meeting these future challenges.
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[bookmark: _Toc512583897]List of recommendations
	Develop a voluntary online farm reporting tool and new indicators 
	Chapter

	R.1
	The Australian Government work with states and territories, industry and other stakeholders to co-design a voluntary online farm reporting tool to reduce transaction costs by collecting information about on-farm activities and meeting reporting requirements for the Emissions Reduction Fund, and other emissions reduction and natural resource management programs administered by the Commonwealth, states and territories and non-government organisations.
	3

	Create a community of practice and provide advice
	Chapter

	R.2
	The Australian Government lead work with states and territories and other stakeholders, including natural resource management organisations and Rural Research and Development Corporations, to develop best practice guidance for program design and implementation so that goals of emissions reductions, enhanced natural resource management and on-farm profitability are coordinated effectively.
	4

	R.3
	The Australian Government work with states, territories, industry, non-government organisations and other stakeholders to establish a community of practice that interacts regularly to ensure best practice guidance (R.2) for program design and implementation is kept up-to-date and implemented.
	4

	R.4
	Industry bodies, natural resource management and catchment bodies and local government associations consider providing advice to their stakeholders on opportunities to deliver genuine multiple benefits, informed by best practice guidance (R.2) and the community of practice (R.3).
	4

	R.5
	The Australian Government work with natural resource management regional bodies and the states and territories so that natural resource management planning processes explicitly consider opportunities for storing carbon and reducing emissions on agricultural land while also addressing potential adverse impacts, for example on water availability or biodiversity.
	4

	Facilitate Emissions Reduction Fund projects with multiple benefits
	Chapter

	R.6
	The Australian Government work with industry, the Queensland Government and other stakeholders to develop a method under the Emissions Reduction Fund to incentivise emissions reductions from growing sugarcane by improving the efficiency of fertiliser application.
	4

	R.7
	In future Emissions Reduction Fund method development, the Australian Government consider giving priority to other methods that could deliver genuine multiple benefits, provided they also have potential for widespread, cost-effective uptake and robust abatement.
	4

	R.8
	The Australian Government use Commonwealth programs such as the Reef Trust to co‑fund Emissions Reduction Fund projects and encourage states and territories to use their relevant grant or loan programs to realise genuine multiple benefits from the Emissions Reduction Fund such as reduced agricultural runoff, improved water quality outcomes and enhanced on-farm productivity benefits.
	5

	
	
	

	Create new markets for multiple benefits
	Chapter

	R.9
	In consultation with other government and non-government stakeholders, the Australian Government develop an accreditation standard to support a private market for carbon credits that have genuine multiple benefits, commencing with biodiversity.
	5

	R.10
	The Australian Government explore the options for a business or a non-government organisation to administer a program based on the multiple benefits accreditation standard recommended in R.9.
	5

	Support investment in multiple benefits
	Chapter

	R.11
	The Australian Government establish and promote through trusted local sources a Land and Environment Investment Fund targeting projects that generate genuine, multiple climate, natural resource management and economic benefits.
	5

	Support Indigenous communities to participate in environmental markets
	Chapter

	R.12
	The Authority encourages the Australian Government to support Indigenous communities in their efforts to find new markets for genuine multiple benefits for Emissions Reduction Fund projects. 
	5

	Enhancing on-farm profitability while delivering multiple benefits
	Chapter

	R.13
	The Australian Government work with state and territory governments to develop new National Energy Productivity Plan measures aimed at improving on-farm energy efficiency.
	6

	R.14
	The Rural Research and Development Corporations and other relevant research bodies build on their existing extension programs to continue to offer guidance to landholders on how to reduce emissions and encourage natural resource management while further improving farm productivity. Rural Research and Development Corporations’ work programs should consider including objectives for both emissions reductions and natural resource management as well as on-farm profitability.
	6




[bookmark: _Toc512583898]Proposed timing of recommendations
	
	First 12 months
	1 to 3 years

	Develop a voluntary online farm reporting tool and new indicators
	R.1  Develop online farm reporting tool to reduce transaction costs for Emissions Reduction Fund and other government emissions reductions and natural resource management programs.
	R.1  Test and roll out online farm reporting tool.

	Create a community of practice and provide advice
	R.2  Develop best practice guidance on integrating policy for genuine multiple benefits.
R.5 Natural resource management planning processes explicitly consider emissions reductions and carbon storage.
	R.3  Implement best practice guidance and community of practice for integrating policy for genuine multiple benefits.
R.4 Industry, natural resource management and catchment bodies, and local government associations, consider providing advice on genuine multiple benefits.

	Facilitate Emissions Reduction Fund projects with multiple benefits
	R.6  Develop an Emissions Reduction Fund method for improving fertiliser efficiency on sugarcane farms.
R.8  Facilitate co-funding of Emissions Reduction Fund projects with genuine multiple benefits.
	R.7 Consider giving priority to methods under the Emissions Reduction Fund that deliver genuine multiple benefits, provided they also have potential for widespread, cost‑effective and robust abatement.

	Create new markets
	R.9  Develop accreditation standard for carbon credits with genuine multiple benefits commencing with biodiversity.
	R.10 Consider administration of a program based on the multiple benefits accreditation standard (R.9) by private or non-government sector.

	Support investment in multiple benefits
	R.11 Establish Land and Environment Investment Fund and begin outreach work with rural communities.
	R.11 Outreach to local trusted advisors on the Land and Environment Fund.

	Support Indigenous communities to participate in environmental markets
	R.12 Support efforts by Indigenous communities to find new markets for genuine multiple benefits from Emissions Reduction Fund projects.
	

	Enhance on‑farm profitability while delivering multiple benefits
	R.13 Develop new National Energy Productivity Plan measures aimed at improving on-farm energy efficiency.
R.14 Rural Research and Development Corporations continue to roll out delivery programs that guide landholders on how to achieve genuine multiple benefits and have work plans to underpin this.
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Chapter 1 [bookmark: _Toc485644169][bookmark: _Toc476304706][bookmark: _Toc512583899]Introduction
[bookmark: _Toc473545743][bookmark: _Toc476304707][bookmark: _Toc512583900]The Climate Change Authority and the context for this work
The Climate Change Authority is an independent statutory agency, established to provide expert advice on climate change policy. The third and final report of the Authority’s Special Review into climate policy, Towards a climate policy toolkit: Special Review on Australia’s climate goals and policies, said there should be an examination of how better integrated policies can drive multiple benefits for the land sector (CCA 2016). This report responds to that recommendation. A particular focus of this report is on how emissions reduction, agriculture and natural resource management (NRM) policies can simultaneously enhance agricultural profitability, while reducing emissions and enhancing NRM.[footnoteRef:2] [2:  This project does not cover commercial forestry (plantations, and public or private native forestry), other than farm forestry (small-scale forestry integrated with other cropping and/or grazing operations). Although the commercial forestry sector has an important role to play in reducing Australia's emissions it has been excluded from the scope of this research to allow greater focus on the opportunities for improved outcomes in the agricultural sector. This current project is focused on terrestrial emissions reductions and natural resource management. While also significant, coastal and marine environments including fisheries pose unique challenges that are beyond the scope of this work.] 

This means this report is less about how emissions can be reduced on the land as a goal in its own right and more about achieving together the three objectives of profitability, reduced emissions and broader environmental and other benefits.
Agriculture contributes significantly to Australia’s trade performance, being responsible for about 14 per cent of the nation’s exports by value (ABARES 2017a). The agricultural sector directly accounts for 2.2 per cent of gross domestic product and around 2.2 per cent of employment (ABS 2017c, d). Almost 80 per cent of Australian agricultural production outputs (by value) are exported (ABARES 2017a). These statistics understate the importance of agriculture as the sector supports a number of other industries. It also provides much of the food and agricultural commodities needed by Australia’s economy and society. 
As owners and managers of nearly 50 per cent of the Australian landmass, farmers and other landholders play a central role in the conservation and restoration of Australia’s natural capital (ABS 2017a). As most farmers are acutely aware, it is in their financial interests to manage their natural assets sustainably. Despite these efforts, the NRM challenges faced in some agricultural regions are substantial (Australian Government 2017c). Landholders are also generally unable to capture the full benefits associated with investments in the provision of ecosystem services such as biodiversity outcomes. Equally, they generally do not incur the full costs associated with the degradation of natural capital. Owing to these factors, there is an important role for government and other actors (like non‑government organisations and businesses) in the design and implementation of NRM polices that support landholders in their efforts to conserve and restore natural capital while avoiding unintended consequences. 
The Authority recognises that considerable work is being done to coordinate efforts to reduce emissions and deliver multiple benefits on the land across and within governments and is of the view that building on these existing efforts could deliver even more in terms of coordinated action.
The greenhouse gas emissions associated with agriculture are significant, with the sector accounting for approximately 13 per cent of the emissions in Australia’s national emissions inventory (DoEE 2017c, f).  In addition, land management on agricultural lands affects vegetation and soils, generating emissions or storing carbon. Landholders also cause emissions from energy use and transport.
Under the Paris Agreement, the long-term global objective is to reduce net greenhouse gas emissions to zero in the second half of this century (UNFCCC 2015, art. 4). Although the Agreement does not impose obligations on specific sectors, ultimately all sectors including agriculture, will need to reduce their emissions substantially in pursuit of the global goal. This is likely to require significant changes to agricultural systems and practices. 
To date, efforts to reduce agriculture-related emissions have focused mainly on supply-side measures that seek to reduce emissions, or enhance carbon storage, through changes in technologies and management practices (Smith et al. 2014). The types of technologies and management practices available to reduce agriculture-related emissions are diverse, ranging from sequestering carbon in vegetation and soils and capturing methane from livestock through to the genetic manipulation of crops and livestock (Smith et al. 2008, Eckard et al. 2010). 
That said, the diversity of the sector means that a step change in agricultural production that would significantly reduce emissions across the range of different farming enterprises may prove challenging to deliver in the short to medium term. There are around 86,000 individual farming operations in Australia undertaking a range of activities across over 370 million hectares (ABS 2017a). 
The Authority is of the view that opportunities remain to reduce emissions from the agriculture and land sector. In its review of the Emissions Reduction Fund (ERF) the Authority recommended that additional funding be provided to the Department of the Environment and Energy to work with research organisations and stakeholders to develop new methods for land-based ERF projects to reduce emissions. The Authority also recommended that Rural Research and Development Corporations include emissions reductions as a priority for their research and development work (CCA 2017b). In practice, the extent of emissions reductions that can be achieved from agriculture will be driven by a combination of factors including government policy, the rate of development and uptake of new technologies and the extent to which these are economic and can benefit farmers. 
In addition to dealing with climate change and the broader environment, the agriculture sector is faced with market-related pressures to boost productivity and profitability (Productivity Commission 2005, 2016, RIRDC 2015, Australian Government 2015). There are also opportunities associated with increasing global demand for agricultural products and the opening up of new markets (RIRDC 2015). Australian Government policies seek to capture these opportunities, including by increasing access to foreign markets through free trade agreements, a number of which have been signed in recent times with countries in the Asia-Pacific region (Australian Government 2015).
These opportunities and challenges were outlined in the Authority’s issues paper, which called for public submissions to inform this research report (CCA 2017a). 
Each of the challenges and opportunities facing the agricultural sector may require targeted public policy responses.[footnoteRef:3] Yet, without coordination, individual policies may fail to cost-effectively capture the potential benefits that could be realised. For example, climate policies that promote carbon storage through reforestation can also improve NRM outcomes, provided there are measures in place to ensure plantings are located appropriately in the landscape, involve the use of suitable species and have necessary water entitlements.  [3:  While adaptation to climate change is an important policy issue in its own right for the agriculture sector it is beyond the scope of this report.] 

The Authority’s aim in undertaking this research is to identify whether and how climate, NRM and agricultural policies can be better integrated so as to deliver these multiple benefits. The first part of this report focuses on current policies and actions. The second part of the report proposes possible policy solutions to the challenges of delivering multiple benefits on the land. 
[bookmark: _Toc512583901]The consultation process
The Authority invited submissions from interested organisations and individuals in the issues paper for this research project, which was released in March 2017 (CCA 2017a). 
The Authority also met a range of stakeholders through roundtable discussions and individual meetings, and received 19 written submissions. Feedback from stakeholders was used to inform this report and its recommendations. The Authority thanks all individuals and organisations that contributed. 
This report also draws on consultation and submissions from the Authority’s ERF review and submissions made to the Australian Government’s 2017 review of climate policies.
Public submissions on this research project are available on the Authority’s website and details of the Authority’s consultation for this review are at Appendix A.
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[bookmark: _Toc484176702][bookmark: _Toc484549753][bookmark: _Toc484550331][bookmark: _Toc476304708]
[bookmark: _Toc512583902][bookmark: _Ref503522155]The agriculture sector 
[bookmark: _Toc476304709][bookmark: _Ref508369787][bookmark: _Ref508373102][bookmark: _Ref508373258][bookmark: _Toc512583903]Emissions from agriculture in Australia
Agricultural activities result in emissions and carbon storage that are mostly recorded in two parts of Australia’s emissions inventory: agriculture; and land use, land-use change and forestry (LULUCF). At a high level, agriculture emissions consist of the methane and nitrous oxide emissions related to land use, including methane emissions from livestock enteric fermentation and nitrous oxide emissions from agricultural soils. LULUCF mostly records the fluxes of carbon dioxide from live vegetation, debris and soil caused by land management practices and land-use change (DoEE 2017e). Agricultural production also causes some emissions recorded in energy categories (e.g. agriculture-related transport and electricity use) and waste (e.g. animal waste from abattoirs). The Authority has not quantified the contribution of agriculture to LULUCF, energy or waste emissions due to difficulties in attributing inventory emissions data to agricultural activities.[footnoteRef:4] [4:  Australia’s National Greenhouse Accounts and associated publications fulfil Australia’s international and domestic greenhouse gas reporting requirements. To ensure consistency and comparability between the inventories of different countries, emissions must be estimated using the methods described by the IPCC, or country-specific methods consistent with the IPCC guidelines where these improve the accuracy of emissions estimates (DoEE 2017e). The IPCC has an ongoing work program to produce this methodological advice, which draws on nominated experts from around the world and extensive review (IPCC 2017).
] 

Agriculture emissions (as defined by the United Nations Framework Convention on Climate Change/Intergovernmental Panel on Climate Change (IPCC) agriculture emissions category) make up around 13 per cent of Australia’s total net emissions (Table 1). Agriculture emissions have decreased by 13 per cent from 80 million tonnes of carbon dioxide equivalent (Mt CO2-e) in 1990 to 70 Mt CO2-e in 2015 (Figure 1). Agriculture emissions can vary materially year by year depending on agricultural stocking rates and production area, which are driven by market and climate factors such as changes in agricultural prices and water availability (DoEE 2017c). 
[bookmark: _Ref507686471]Agriculture emissions in Australia, 2015, description of reporting categories
	Category 
	Mt CO2-e
	Description

	Enteric fermentation
	50.8
	The emission of methane as a result of the fermentation of carbohydrates by microbes, called methanogens, under anaerobic conditions in the rumen of livestock.

	Agricultural soils
	12.4
	The emission of nitrous oxide from agricultural soils, mostly through nitrification and denitrification.

	Manure management
	3.6
	Emissions of methane and nitrous oxide associated with livestock manure. Most of the emissions are associated with intensive livestock systems (dairy, feedlot cattle and pigs), where manure is deposited in large piles or lagoons and decomposes under anaerobic conditions, producing methane.

	Urea application
	1.4
	The emission of carbon dioxide as a result of the application of urea to agricultural soils. Urea is a widely used synthetic nitrogen fertilizer.

	Liming
	1.2
	The emission of carbon dioxide as a result of the application of lime to agricultural soils. Lime is applied to agricultural soils to ameliorate soil acidity, improve soil structure, and improve plant growth.

	Rice cultivation
	0.3
	The emission of methane as a result of the decomposition of plant residues under the anaerobic conditions produced when rice crops are irrigated.

	Field burning of residues
	0.3
	The emissions of methane and nitrous oxide that arise from stubble burning.

	Total
	70.0
	


Source: DoEE 2017c,f
[bookmark: _Ref507603076]Agriculture emissions, 1990-2015
 
Source: DoEE 2017c
[bookmark: _Ref507665881]Agricultural lands (i.e. land that supports cropping or broad acre stock pasture) also produce significant emissions and store carbon that is reported in the LULUCF inventory category. LULUCF emissions have declined significantly since 1990, primarily as a consequence of reduced agriculture-related land clearing (also known known as deforestation) (Figure 2, DoEE 2017c). Rates of land clearing fell by 91 per cent between 1990 and 2015, contributing to a 76 per cent reduction in emissions (DoEE 2017b,c). The reduction in emissions from land clearing made a significant contribution to Australia meeting its international emissions reduction targets in the first commitment period of the Kyoto Protocol. 
[bookmark: _Ref508696735]Land use, land-use change and forestry emissions, 1990-2015

Source: DoEE 2017c
In the 2015 inventory, the LULUCF sector as a whole reported a small net sink, meaning that more carbon was stored by the sector in plants and soils than emitted through activities such as land clearing. 
However, opportunities remain for reducing emissions and increasing storage in LULUCF including on farms. Not all emissions and sequestration from LULUCF occurred on-farm however. The category also includes emissions and sequestration from commercial forestry, for example. 
The agricultural sector as a whole is expected to play an important role in meeting Australia’s existing and future emissions reduction targets because of the amount of its emissions and the opportunities for cost-effective emissions reductions and carbon storage (The Treasury 2011, The Treasury and DIICCSRTE 2013, ClimateWorks et al. 2014). 
The available research suggests there are many cost-effective abatement options in the agriculture sector, including reforestation, soil management, and improved livestock herd and manure management (The Treasury 2011, The Treasury and DIICCSRTE 2013, ClimateWorks et al. 2014, Henderson et al. 2017). Emissions from savanna burning[footnoteRef:5] for example were approximately 7.4 Mt CO2-e in 2015 (DoEE 2017b). While the costs of individual projects vary, appropriately designed and located agriculture abatement projects can provide a low cost way of reducing emissions and increasing carbon storage. The results of the six Emissions Reduction Fund (ERF) auctions support this, with land-based projects providing over 80 per cent of the contracted abatement (Box 1, CER 2017c). As is discussed in Chapters 4, 5 and 6, a challenge for government and industry is designing policies that realise these opportunities and identify new ways of reducing agriculture-related emissions while simultaneously providing economic benefits to landholders and improving environmental outcomes.   [5:  Savannas are ‘tropical and sub-tropical formations with continuous grass cover occasionally interrupted by trees and shrubs’. In Australia, they are defined as including monsoonal open forest and woodland through to semi-arid grasslands. Generally, between 26 and 55 million hectares of savanna grasslands, woodlands and forests are affected by wildfires and prescribed burning each year (DoEE 2017a). These fires result in methane and nitrous oxide emissions, and also alter the amount of carbon stored in vegetation, debris and soils.] 

[bookmark: _Toc484176708][bookmark: _Toc484549759][bookmark: _Toc484550337][bookmark: _Toc483314769][bookmark: _Ref505596203][bookmark: _Toc512583904]Policies to reduce emissions and enhance carbon storage
At the federal level, the primary incentive for emissions reductions and the enhancement of carbon storage in vegetation and soils on agricultural lands is the ERF, which has three distinct components: crediting; purchasing; and safeguarding emissions reductions. 
The crediting component provides Australian Carbon Credit Units (ACCUs) for projects that reduce emissions or enhance carbon storage. Eligibility is contingent on there being a method, which provides the technical basis and rules for calculating the emissions reductions and carbon storage generated by the projects (Carbon Credits (Carbon Farming Initiative) Regulations 2011 (Cth)). 
The purchasing element of the ERF involves the acquisition of ACCUs by the Clean Energy Regulator (CER) on behalf of the Australian Government. The acquisition of these carbon credits primarily occurs through auctions, although the CER also has the capacity to purchase ACCUs outside the auction process. 
The final element of the ERF is the safeguard mechanism, which applies to facilities that emit more than 100,000 t CO2-e per year. The safeguard mechanism imposes regulatory limits on the emissions from these facilities. If a facility exceeds its safeguard limit in a particular year, it is required to purchase offsets (ACCUs) or compensate for the exceedance by reducing its emissions in the following years. The safeguard mechanism commenced operation in July 2016. The 100,000 t CO2-e threshold for the safeguard is unlikely to apply to many agricultural businesses. The safeguard mechanism is not projected to deliver significant emissions reductions or demand for ACCUs in the short term but it has the potential to play an expanded role in the future if it is enhanced (CCA 2016).
In its recent ERF review the Authority found that land-based offsets are likely to be needed as part of Australia’s emissions reduction toolkit and ERF purchasing has established a solid architecture for the administration of land-based offsets into the future (CCA 2017b, 2016). 
As of 2 March 2018, there were 703 validly registered ERF projects, nearly 70 per cent of which were under land-based methods (364 vegetation, 77 savanna burning, 33 soils and 17 other agriculture emissions avoidance) (CER 2018b). Details of the agriculture-related methods are provided in Box 1.
	[bookmark: _Ref501615225][bookmark: _Ref505596206][bookmark: _Ref510792491]Agriculture-related methods under the Emissions Reduction Fund
As at 2 March 2018 there were 35 methods under the Emissions Reduction Fund (ERF), 20 of which relate to agriculture and land (Table 2). To date, there have been six auctions, with over 190 million Australian Carbon Credit Units (ACCUs) (equivalent to over 190 million tonnes of carbon dioxide equivalent) to be delivered from 438 projects under more than 400 contracts with an average price of $11.90 per tonne of abatement (CER 2017c). Over 80 per cent of emissions reductions contracted to date through the ERF have come from agriculture and land sector projects. Vegetation projects alone account for 124 million ACCUs or 65 per cent of contracted abatement. A further 17.8 million ACCUs are contracted from agriculture projects and 13.8 million from savanna burning projects (CER 2017c).
[bookmark: _Ref510792387]Agriculture-related methods under the Emissions Reduction Fund
	Method family 
	Description

	Enteric fermentation
	Beef cattle herd management to improve productivity and reduce methane emissions.
Replacement of urea lick blocks with nitrate lick blocks for pasture-fed beef cattle to reduce methane emissions.
Provision of dietary additives (for example, canola meal) to milking cows to reduce methane emissions.

	Manure management 
	There are two methods that incentivise the capture and combustion of methane from piggery and dairy effluent lagoons.
Diversion of manure waste to engineered biodigesters and subsequent capture and combustion of biodigester methane.

	Savanna burning
	Early dry season burning and other fire management activities in savannas that reduce methane and nitrous oxide emissions.

	Synthetic fertiliser application
	Improved efficiency of synthetic fertiliser use in irrigated cotton systems.

	Soil management
	Three methods for building soil carbon by changing management practices in grazing and cropping systems.

	Vegetation management
	There are nine methods that promote the enhancement of carbon storage in vegetation, including through the protection of existing native forests and re-establishment of native forests.


Source: CER n.d.



In addition to the ERF, there are a number of other federal, state or territory and local government agricultural and natural resource management (NRM) policies that affect agriculture-related emissions. Most of these are not directly aimed at reducing emissions. An example is the native vegetation and biodiversity laws in the states and territories, which are complemented by vegetation clearing restrictions that apply under the federal Environment Protection and Biodiversity Conservation Act 1999 (Cth). These laws are mainly orientated towards the prevention of land degradation and protection of biodiversity but they have the secondary effect of protecting carbon stocks in soil, trees and other vegetation. The Wilderness Society’s submission on this research project supported further regulation of land clearing to reduce emissions and deliver NRM benefits. For a more detailed discussion of the land clearing laws in New South Wales and Queensland please see the issues paper (CCA 2017a). 
[bookmark: _Toc512583905]Natural resource management policies
All levels of government in Australia, federal, state or territory and local, are involved to some degree in NRM. This has resulted in a wide range of policies and strategies being used to achieve NRM objectives. For example, Australia’s Biodiversity Conservation Strategy 2010-2030 is a guide for all levels of governments in Australia to conserve national biodiversity. It aims to coordinate efforts at a national level across all sectors to sustainably manage biological resources (DoEE n.d.a). All levels of government also run information-based extension programs that aim to influence land management decisions by increasing capacity and knowledge amongst landholders and NRM groups. 
Grant schemes are frequently used to achieve enhanced NRM outcomes. Since the 1980s, the Australian Government has run a series of large-scale NRM grant schemes, the latest iteration of which is the National Landcare Program. These programs have provided financial support to farmers, Landcare groups and others for conservation activities like tree planting, or pest and weed control. Similar grant-based programs are run at the state and local government levels, and by regional NRM bodies (Curtis et al. 2014, Hajkowicz 2009, SRRATRC 2010). 
Conservation tenders are one of the more innovative voluntary NRM policies used in recent years, where landholders are invited to compete for government NRM contracts to provide ecological services or benefits. The use of auctions and long-term monitoring of program outcomes is intended to improve the efficiency of allocating public resources. The Australian Government’s Environmental Stewardship Program committed $152 million over the period 2007-2012 and is one of the largest conservation stewardship programs run to date in Australia (Ansell et al. 2016, Blackmore and Doole 2013, Zammit 2013). The Australian Government also provides tax concessions for approved conservation covenants. Conservation covenants and agreements provide permanent protection of an area of high conservation value at the request of the landholder (DoEE n.d.c, OEP 2015). 
Over the past 30 years, economic instruments have also been increasingly used to address NRM issues (BDA Group and CSIRO 2007, DoE 2015b, Fallding 2014). Water trading is a well-known example whereby diversion of water from ground and surface water systems is limited to protect environmental values (ABARES 2017b). Water trading allows water to be allocated to where it is valued most, improving the efficiency with which water is used by producers. 
Regulations are also used for various NRM-related purposes. Apart from those regulations related to native vegetation and land clearing, fire management, soil conservation and pest and weed control are amongst the most common. Invasive pests and weeds adversely affect agricultural productivity and cause extensive harm to the environment. To address these risks, the states and territories have laws that require landholders to control specified pests and weeds (Productivity Commission 2016). These regulations can work in tandem with grant and other voluntary programs to help landholders control pest and weeds. The same action can prevent invasive species from destroying or crowding out native vegetation, thereby enhancing or conserving carbon stored in vegetation or soils.
Non-government organisations such as the Australian Wildlife Conservancy (which owns and manages 3.8 million hectares of land in Australia) also work in partnership with land owners and governments to undertake on‐ground NRM-related projects such as conservation programs including feral animal control, weed control, fire management and translocations of threatened wildlife (Australian Wildlife Conservancy n.d.).
[bookmark: _Toc512583906]Policies to enhance agricultural productivity
Improvements in farm productivity have enabled Australia’s agricultural sector to continue to increase production and remain internationally competitive (Gray et al. 2014). As with climate and NRM, many different policies are used to promote agricultural productivity:
Funding for research and development (R&D), which is coupled with industry contributions, to develop practices to improve the profitability, sustainability and competitiveness of rural industries;
Assistance to help farmers prepare for and manage drought conditions including low interest loans;
The Rural Financial Counselling Service to provide farmers with financial advice and the Farm Finance Initiative to provide eligible farmers with access to short term loans;
Increased engagement by the Australian Competition and Consumer Commission to strengthen competition in agricultural supply chains (Australian Government 2015);
Wider public investments in infrastructure (such as in transport, water and telecommunications) and research and development, and implementing free trade agreements also support agricultural productivity growth; and
State and territory government provision of agriculture-related research and extension services, often in partnership with industry or other research bodies (Australian Government 2015). In 2014-15 Australian states and territories spent about $350 million on agriculture related R&D (ABS 2016). 
Over $1 billion of public money was invested in agricultural R&D in 2008-09, and extension services in Australia (Productivity Commission 2011). ‘Without those investments, Australia’s rural sector would almost certainly be much less productive and competitive’ (Productivity Commission 2011, p XXII). Shanks & Zheng (2006) estimate that investments in rural R&D have led to a rate of return of around 24 per cent. The Rural Research and Development Corporations (RDCs) are one of the main vehicles for the delivery of this research. These organisations are funded by a combination of industry levies, matching tax payer contributions and voluntary industry contributions. The work of the RDCs is complemented by other government research, development and demonstration initiatives, including the Cooperative Research Centres Program and the CSIRO (Productivity Commission 2011).
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Private sector initiatives that deliver multiple benefits on the land can be complementary to government policies and present further opportunities and challenges for coordination. For example, global market demand for ‘sustainable’ products is growing. This can open new markets or attract higher prices for farmers producing sustainable products (Nielson 2015, NMI 2017). As a result, there is a range of industry-led initiatives that contribute to delivering multiple benefits on the land. Table 3 outlines a few of these examples, which demonstrate the breadth of activity throughout the supply chain.
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	Farm sector—farmers and industry groups 

	Meat and Livestock Australia is aiming for a carbon neutral red meat industry by 2030 and has identified a number of changes in practices and technologies to achieve this goal (MLA 2017).
The Australian dairy industry’s sustainability framework 2020 targets include reducing emissions intensity by 30 per cent and water intensity of manufacturers by 20 per cent from 2010–11 levels (Dairy Australia 2017). 
A range of Australian producers are certified as carbon neutral, including Ross Hill Wine Group under the Australian Government’s Carbon Neutral Program (DoEE n.d.b) and Tahbilk winery through an internationally accredited greenhouse gas certification programme under ISO 14065 (Tahbilk 2018).

	Supply chain—retailers and restaurants

	McDonalds has committed to eliminating deforestation from their supply chain. The company is working with suppliers, including in Australia, to develop strategies for sustainable sourcing of priority products, including beef and poultry (McDonalds n.d.).

	Consumers—information, certification and markets

	Sustainable Table provides information to help consumers identify sustainable products (Sustainable Table n.d.).
Online stores like The World of Good and physical markets like Sydney Sustainable Markets bring together suppliers of sustainable products (TWG 2018, SSM n.d.).


[bookmark: _Ref508098403][bookmark: _Toc512583908]Interactions between policies 
The key challenge for this research is to find ways to better coordinate action to reduce emissions on the land while also enhancing the natural environment and improving on-farm profitability. Within Australia, there have been some initiatives designed to integrate climate, NRM and agriculture policies. Incorporating emissions reduction objectives into Queensland’s vegetation management laws is an early example (Vegetation Management and Other Legislation Amendment Act 2004 (Qld)).
The Australian Government provided $43.9 million over 2011–12 to 2015–16 for the Regional NRM Planning for Climate Change Fund under the Clean Energy Future plan. The Fund supported the revision of NRM plans to incorporate mitigation and adaptation priorities, and the production of regional level climate change information to support NRM planning (DoSEWPC 2012). 
Under the Victorian Government’s Catchment Carbon Offsets Trial the Victorian Government is working with catchment management authorities to enhance understanding of carbon offset opportunities that align with NRM plans and improve catchment management outcomes (Victorian CMAs submission on the 2017 review of climate policies). For example, environmental plantings in waterway buffer zones add to biodiversity, sequester carbon in plants and can reduce the cost of water treatment by reducing runoff into waterways. The trial is intended to contribute to the Victorian Government’s target of achieving net zero emissions in the water sector by 2050, while simultaneously improving catchment, biodiversity and water quality outcomes (VDELWP 2016). 
Integration or coordination between policies to deliver genuine multiple benefits should consider implications for the additionality of activities—whether or not they would go ahead without the support of one or more of the coordinating programs. The ERF has explicit, legislated requirements for ERF projects to generate emissions reductions that would not occur in the absence of the ERF. However, the ERF design explicitly allows for some co-funding of ERF projects to pay for non-emissions reduction benefits (such as improving water quality). Additionality is mainly an issue for offsets programs or other measures to reduce emissions. It is also important when considering whether tax payers are receiving value for public money expended through grants programs or other subsidies like tax concessions. It may be less of a concern for other initiatives to encourage broader environmental outcomes and the Authority considers that questions of additionality are best dealt with by decision makers (i.e. federal and state governments, NGOs and other organisations offering programs and initiatives) in the context of individual programs’ objectives.
[bookmark: _Toc475522091]Box 2 outlines some of the multiple benefits that can accrue from well integrated policies.
	[bookmark: _Ref509906599]Positive interactions between policies
	Positive impacts of emission reduction policies on natural resource management outcomes

	· Planting indigenous vegetation for carbon storage improves biodiversity and soil health
· Managing grazing practices to increase soil carbon improves soil health 
· Early dry season burning of savannas to reduce emissions improves biodiversity, social and cultural outcomes 
· Reducing fertiliser application to reduce nitrous oxide emissions reduces water pollution
· Managing livestock manure to reduce emissions improves soil health, and reduces water, air and odour pollution 
· Revenue from carbon projects increases landholders capacity to undertake natural resource management activities

	Positive impacts of emission reduction policies on agriculture outcomes

	· Changes in land-use and management practices to reduce emissions and increase storage increase farm revenue and profitability, and diversify farm income through sale of Australian Carbon Credit Units
· Modifying livestock manure management to reduce emissions increases farm revenue, reduces energy costs, and enables the sale of electricity and renewable energy certificates
· Changes in livestock management practices to reduce methane emissions increases farm productivity and profitability
· Modifying fertiliser use to reduce nitrous oxide emissions reduces farm input costs

	

	Positive impacts of natural resource management policies on emissions 

	· Ecological restoration programs increases carbon storage in biomass and soils
· Planting of windbreaks increases carbon storage in biomass and soils
· Conservation reserves protect carbon stocks
· Pest and weeds management protects carbon stocks and helps to restore degraded ecosystems thereby increasing carbon storage
· Measures to reduce fertiliser and nutrient runoff reduce nitrous oxide emissions and increase soil carbon

	Positive impacts of agriculture policies on emissions 

	· Agricultural programs promote more efficient livestock herd management, resulting in increased production efficiencies and reduced methane and nitrous oxide emissions
· Agricultural programs promote composting and use of livestock manure, resulting in increases in productivity and reduced emissions
· Management to increase soil fertility increases soil carbon
· Research and development discovers new technologies to increase farm productivity and reduce emissions






Internationally, there are a number of examples where governments have sought to encourage improved integration and coordination between climate, agriculture and NRM policies (Box 3). However, efforts to coordinate policy to achieve multiple benefits are still in their infancy, particularly outside of developed countries.
	[bookmark: _Ref510792918][bookmark: _Ref503531951]Case studies of policies for multiple benefits in other countries
Climate Smart Agriculture 
Climate Smart Agriculture (CSA) involves modifying agricultural systems to achieve greater productivity and resource efficiency, but also to promote improved agricultural resilience to climate variability. CSA projects are being tested in regions such as South-East Asia, West Africa and India by international research collaborations like the Consultative Group for International Agricultural Research (CGIAR) who are administered by the World Bank, in partnership with governments and the private sector (CGIAR 2013b). CSA projects in countries such as Malawi and Zambia are integrating trees into crop and livestock systems under the Evergreen Agriculture project supported by the Government of the United Kingdom. This project is helping to reduce emissions and sequester carbon (by up to 3.5 t CO2-e per hectare per year), conserve water (improving water use efficiency by up to 380 per cent) and improve soil fertility. These benefits are leading to increased productivity with maize yields increasing by around 30 per cent (CGIAR 2013a). 
European Union Common Agricultural Policy reform 
The European Union Common Agricultural Policy (CAP), which has been running for over 50 years across European nation states, includes improved climate change outcomes in its objectives (European Commission 2012). The CAP objectives for 2014-2020 are: viable food production, sustainable management of natural resources and climate action and balanced territorial development. Landholders receive CAP funds to pursue improvements in animal productivity, manure management and soil management, forestry measures and make investments that are beneficial for the environment or climate (European Commission 2013). 
Brazil: the Low Carbon Agricultural Plan 
Brazil, like Australia, is a country where a large proportion of its emissions come from agriculture and agriculture-related land use. In 2010, the Brazilian Government launched the Low Carbon Agriculture Plan (ABC Plan) to reduce agricultural land-based emissions. The centrepiece of the plan is a low interest rural credit scheme designed to fund low-carbon agricultural practices or technologies likely to contribute to mitigation or adaptation. Examples of projects that have received funding include forest restoration, rehabilitation of degraded pastures, biological nitrogen fixation and manure management. Many of the targeted activities are likely to simultaneously improve NRM outcomes although this is not an explicit goal of the program (Newton et al. 2016). 
The main target of the ABC Plan is to reduce greenhouse gas emissions by 133 to 166 Mt CO2-e by 2020. In 2014–2015, more than USD4 billion was given to over 25,000 projects under the ABC Plan (CSA n.d.). A 2016 study considered that barriers contributing to the lack of uptake included the need for better outreach and engagement to overcome information barriers, as well as farmer resistance to the adoption of new practices (Newton et al. 2016).
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[bookmark: _Ref503522223][bookmark: _Toc512583909]Environmental information and reporting: the foundation for coordinating policy
Access to reliable information about the condition of the natural resources being managed and how their condition changes through time is a necessary precondition for robust policy making, and the integration of climate, natural resource management (NRM) and agricultural policies. Good information does not guarantee better decision making but, in its absence, robust decisions are less likely. Information on changes in condition are also important for developing initiatives to recognise multiple benefits.
[bookmark: _Toc512583910]A common approach to environmental information
While significant progress has been made on Australia’s environmental information systems[footnoteRef:6] over the past decade (BoM 2013), more needs to be done to expand their scope, enhance their robustness and improve accessibility. As is discussed in Chapters 4, 5 and 6, there are opportunities for the development of new policies and markets to capture multiple climate, NRM and agriculture benefits. Environmental information is a necessary precondition to the creation and efficient operation of these policies.[footnoteRef:7] More comprehensive and accessible information systems will also increase the capacity of government agencies and others to assess the effectiveness of existing and future policies. This will provide an empirical basis for improvements. A further benefit of environmental information systems is their capacity to increase engagement in climate, NRM and agricultural issues and public confidence in policy making. [6:  Environmental information systems provide information about environmental stocks and flows. Australian examples include the ABS’ Measures of Australia’s progress (ABS 2013) and the environmental–economic accounts (2017a). The Australian Government state of the environment reports (2017c) also use environmental indicators. For further information see the Authority’s issues paper for this research project (CCA 2017a). ]  [7:  See the State of the Environment Report (Australian Government 2017c) for further details on how environmental information can be used. ] 

The scope for advances in environmental information systems was acknowledged by federal, state and territory environment ministers in November 2016, when they agreed to work together to develop a common national approach to environmental accounts. As the statement from the meeting suggests: 
This important work will ensure accurate and reliable information is available to governments, communities and business to better understand the condition of the environment and make better decisions. It will improve the ability to track outcomes in specific locations and across state and territory boundaries, and demonstrate the value of the environment to our standard of living. (MEM 2016, p. 1) 
The Authority encourages the Australian Government and the states and territories to work together to deliver a robust national approach to environmental accounting, and develop comprehensive and accessible environmental accounts that meet the needs of policy makers. 
[bookmark: _Toc512583911]Improving reporting of on-farm data
Land managers and farmers that participate in government programs are usually subject to reporting obligations and these can be time consuming and expensive, particularly when coupled with auditing obligations. These transaction costs can act as significant deterrents to participation in NRM and emissions reduction programs (Blackmore and Doole 2013). The Australian Forest Products Association, Australian Institute of Petroleum and others cite transaction costs as a barrier to participation in the Emissions Reduction Fund (ERF) (AFPA submission on the ERF review, AIP submission on the 2017 review of climate policies). The resulting loss of participation can undermine the effectiveness of the programs and contribute to scepticism amongst landholders about their merits. There are opportunities to decrease transaction costs particularly when there is duplication in reporting requirements between programs. For example, farmers participating in the ERF and some NRM programs will generally be required to report separately under each program, even though there may be overlaps in the information reported. Given the nature of NRM and emissions reduction or carbon storage programs, and the number of government agencies and non-government actors involved in their delivery, the risk of duplication could be significant. 
Data can help land managers to benefit from improved practices that also deliver genuine environmental benefits. Information about sustainability performance can help farmers access emerging markets (Section 2.5) and inform decision making (Box 5). Consolidating data from a number of landholders could facilitate benchmarking across farming practices. Enabling land managers to compare their own performance with best practice in their industry may also highlight new opportunities. Experience with Dairy Australia’s emissions calculator suggests that where a farmer has higher emissions than the industry average for an aspect of their operations, efficiency gains and cost savings may result from a change in practice (Box 4, Dairy Australia n.d.a).
	[bookmark: _Ref508806734]Australian Dairy Carbon Calculator
Dairy Australia’s Australian Dairy Carbon Calculator (formerly DGAS) allows dairy farmers to identify any on-farm sources of emissions that are higher than the industry average and identify where efficiency improvements might both improve productivity and reduce emissions (Dairy Australia n.d.a). 
For example, a dairy farmer with a herd of 310 cows entered data into the calculator and found the farm has higher than average emissions from nitrogen fertiliser, indicating he could improve fertiliser efficiency. 
The farmer realised that by replacing 70 per cent of applied nitrogen fertiliser with urea coated with an inhibitor he could improve pasture production with a net increase in farm profit of over $2,000 per year. Although there will be an upfront increase in fertiliser costs of around $1,900 the farmer expects this to be more than offset by over $3,900 in additional milk income per year as a result of the increased pasture production. The change could also reduce emissions by around 29 t CO2-e year (Dairy Australia pers comm 2018). 
Dairy Australia has a number of fact sheets and videos of farmers benefitting from using the calculator. Farmers have made changes leading to improvements in farm productivity and emissions in areas including feed quality, manure management, fertiliser use, irrigation efficiency, energy and fuel use and herd reproduction efficiency (Dairy Australia n.d.a).


As a first step in reducing the reporting-related transaction costs faced by farmers and other landholders and improving the usefulness of reported data, the Authority recommends the Australian Government lead the development of a voluntary online farm reporting tool that can meet the requirements of the ERF and other carbon and NRM programs. Ideally, the tool would enable landholders to meet their reporting obligations and evaluate the environmental impacts of their management actions. 
The Authority suggests that a trial involving key stakeholders, including the National Farmers’ Federation (NFF), be part of the tool development process to ensure its useability. The trial could build on work underway including CSIRO’s Digiscape (CSIRO n.d.a),[footnoteRef:8] and a proposal developed by the NFF for online reporting for land-based ERF projects (NFF pers comm 2017). By providing farmers and NRM groups with the capacity to evaluate the environmental impacts of their activities, the tool could help promote voluntary improvements in management practices as well as reducing program reporting costs and duplication.  [8:  The Digiscape Future Science Platform is a big data initiative that aims to make agriculture more profitable, lower impact and lower risk through integrating these outcomes and a common IT infrastructure for agricultural information.] 

Once cleaned for confidentiality, data from the tool could be made available to federal and state and territory policy makers developing the environmental indicators and other information referred to in the previous section.
An effective online farm reporting tool could help farmers and other land managers demonstrate their environmental management to financial institutions and participate in markets for sustainable commodities on a voluntary basis, with resulting environmental benefits to the wider community (Box 5, Section 2.5). 
	Recommendation
[bookmark: _Ref505241653]The Australian Government work with states and territories, industry and other stakeholders to co-design a voluntary online farm reporting tool to reduce transaction costs by collecting information about on-farm activities and meeting reporting requirements for the Emissions Reduction Fund, and other emissions reduction and natural resource management programs administered by the Commonwealth, states and territories and non-government organisations. 



	[bookmark: _Ref500944284][bookmark: _Ref501630047]Financial markets and the United Nations Natural Capital Declaration 
There is a growing trend in financial markets and businesses to incorporate natural capital into some business decisions. For example, the Natural Capital Protocol is a standardised framework to identify, measure, and value impacts and dependencies on natural capital supported by 250 odd organisations across multiple sectors around the world (Natural Capital Coalition 2017). Within Australia, the Australian Government is supporting a project through the Rural R&D for Profit program to apply natural capital accounting in the forestry, cotton and fisheries industries to help identify natural capital risks in farm business systems, access finance and access premium markets (DoAWR 2017a).
Another global initiative is the United Nations Natural Capital Declaration, a voluntary financial sector initiative aimed at integrating natural capital considerations into financial products and financial and corporate reporting frameworks (Mulder et al. 2013, UNEP and Global Canopy Programme 2012). It was launched at the United Nations Rio+20 Earth Summit in 2012. As of 8 March 2018, there were 42 signatories including the National Australia Bank and VicSuper (UNEP and Global Canopy Programme 2017). 
Building on the Declaration, and partnering with the Clean Energy Finance Corporation, the National Australia Bank now provides product discounts to some customers who invest in renewable energy and energy efficiency (NAB 2017). Similar to the approach to renewable energy and energy efficiency, the National Australia Bank has signalled its intention to offer discounts on loans and other financial products to farmers who are able to demonstrate they have good environmental practices and are conserving the natural capital associated with their operations (Yeates 2015). These products are not yet available and the National Australia Bank has not announced when they will be released. Such investments can also contribute to farm level productivity and resilience to changing market conditions. 
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[bookmark: _Toc512583912]Coordinating policy for multiple benefits
[bookmark: _Toc512583913]Establishment of best practice guidance and community of practice 
As discussed in Chapter 2, responsibility for the design and implementation of climate, natural resource management and agricultural policies is distributed across three government levels—federal, state or territory and local—and multiple different agencies within each government. Non-government actors also deliver programs and initiatives. The multiple layers of government and number of agencies and other players produces inherent coordination issues.
The Authority is aware of consultation initiatives for individual programs that work very well. For example, the Department of the Environment and Energy holds regular natural resource management (NRM) Emissions Reduction Fund (ERF) workshops, Technical Working Groups and public consultation involving a range of stakeholders. 
The challenge is to coordinate more broadly across different programs, departments, levels of government and beyond government into the non-government and private sectors to deliver multiple objectives.
To facilitate better coordination, the Authority recommends the Australian Government lead work with states and territories and other stakeholders on increasing awareness of the interactions between emissions reductions, NRM and agricultural policies and develop best practice guidance for program design and implementation. Developing best practice guidance would aim to ensure common objectives—emissions reductions, enhanced NRM outcomes and on-farm profitability—are considered when designing new programs in any of these three areas. Best practice guidance would ensure that such programs are designed so that linkages and support could be drawn from each other where feasible. Guidance could draw on international and Australian based examples of integrated policy that has been done well, such as some of the projects undertaken by the Consultative Group for International Agricultural Research (Box 3). It could take the form of a ‘how to guide’ for government agencies and non-government organisations and cover how to frame program objectives, delivery strategies and key performance indicators.
Further to this, the establishment of a community of practice of government officials and non-government actors to develop and then implement best practice guidance could embed a comprehensive and coordinated approach to policy coordination on climate, NRM and agriculture. The community of practice could foster closer ties between agencies and stakeholders and facilitate collaborative learning. Ideally this would involve stakeholders from all levels of government and agency types, and representatives from industry and non-government organisations. The community of practice would exchange information about the interaction between climate, NRM and agricultural policies and meet regularly to ensure the proposed best practice guidance for program design is kept up-to-date.
In the ERF review the Authority recommended some industry bodies and local government associations consider providing advice on the ERF (CCA 2017b) to their members. NRM and catchment bodies (that are not already doing so) could also consider taking on this advisory role. This could extend to advice on opportunities to deliver multiple benefits and be informed by best practice guidance and the community of practice.
	Recommendations
[bookmark: _Ref506280013]The Australian Government lead work with states and territories and other stakeholders, including natural resource management organisations and Rural Research and Development Corporations, to develop best practice guidance for program design and implementation so that goals of emissions reductions, enhanced natural resource management and on-farm profitability are coordinated effectively.
[bookmark: _Ref502918520]The Australian Government work with states, territories, industry, non-government organisations and other stakeholders to establish a community of practice that interacts regularly to ensure best practice guidance (R.2) for program design and implementation is kept up-to-date and implemented. 
[bookmark: _Ref506280053]Industry bodies, natural resource management and catchment bodies and local government associations consider providing advice to their stakeholders on opportunities to deliver genuine multiple benefits, informed by best practice guidance (R.2) and the community of practice (R.3).



[bookmark: _Toc512583914]Strategic natural resource management planning
Strategic NRM planning is a form of land use planning involving the formulation and evaluation of policies for achieving NRM objectives. It occurs at the federal, state or territory, and local government levels through various statutory and non-statutory processes. Federally, the Australian Government undertakes strategic NRM planning under the Environment Protection and Biodiversity Conservation Act 1999 bioregional planning and strategic assessment provisions. State and territory governments undertake strategic NRM planning through planning and environmental legislation, which guide development and decision making in approval processes. Regional NRM groups make statutory or non-statutory strategic plans and, at the local level, one of the primary functions of councils is to make planning schemes, a form of strategic land-use planning.
Although the nature and import of these strategic NRM plans varies, they can play an important role in facilitating emissions reductions in the agricultural sector (Dale et al. 2013). For example, regional or local NRM plans could be used to provide guidance on carbon storage projects so as to minimise the risks of inappropriate carbon plantings that adversely affect water availability, biodiversity or agricultural communities. They could also be used as a vehicle for encouraging the establishment of biodiverse carbon plantings that are appropriate for the local area, or plantings in areas subject to dryland salinity. Strategic NRM plans could also be used to set regional and local guidance on prescribed burning for emissions reduction purposes. 
The Regional NRM Planning for Climate Change Fund (Section 2.6) was designed to facilitate the integration of mitigation and adaptation priorities into NRM plans. Stakeholder feedback received during the course of this research suggests the strategic planning work supported by the Fund was effective in building the capacity of NRM groups to respond to the challenges associated with climate change mitigation and adaptation (Victorian Catchment Management Authorities submission on this research project). NRM bodies across Australia have developed strategic NRM plans that consider climate change and the carbon economy (NRM Regions Australia submission on this research project).
The Authority recommended as part of its ERF review that scheme participants advise relevant NRM bodies of proposed projects so that those bodies are informed about projects in their areas and to encourage dialogue between scheme participants and NRM bodies (CCA 2017b).
Given the difficulty in funding new grant programs, the Authority recommends the Australian Government further engage with the NRM regional bodies and the states and territories, for example through the best practice guidance (R.2) and community of practice (R.3) recommended above, to ensure NRM plans explicitly consider opportunities for storing carbon and reducing emissions on agricultural land while delivering environmental benefits and avoiding perverse impacts.
	Recommendation
[bookmark: _Ref506280073]The Australian Government work with natural resource management regional bodies and the states and territories so that natural resource management planning processes explicitly consider opportunities for storing carbon and reducing emissions on agricultural land while also addressing potential adverse impacts, for example on water availability or biodiversity. 



[bookmark: _Toc483314797][bookmark: _Toc512583915]Pest and weed management regulations
Pests and weeds have significant adverse impacts on agriculture and the environment. Australian governments have a range of laws, policies and agencies designed to assist in the control and, where possible, elimination of these species where they are declared under state or federal legislation (Productivity Commission 2016). Some states are using their biosecurity legislation to impose a general obligation on landholders to reasonably manage biosecurity risks from these pest animals and weeds.[footnoteRef:9] Governments also have legislative obligations to manage pests and weeds, and local governments can be well placed to manage local pests and weeds.[footnoteRef:10] [9:  See, for example, Biosecurity Act 2014 (Qld), s 23; Biosecurity Act 2015 (NSW), s 22; and Weeds Management Act (NT), s 9. ]  [10:  Reflecting this, under some state biosecurity laws, local governments are given responsibilities for the management of particular biosecurity issues within their municipalities. See, for example, Biosecurity Act 2014 (Qld), s 48; and Biosecurity Act 2015 (NSW), s 371.] 

Generally, existing pest and weed policies are focused on delivering agriculture and NRM benefits. Yet they can play an important role in reducing emissions and enhancing carbon storage. Feral animals can adversely affect the amount of carbon stored in vegetation and soils by feeding on trees and shrubs, and suppressing the regrowth of native vegetation (Peltzer et al. 2010). Overgrazing of grasslands by feral animals can also reduce ground cover, leading to soil carbon losses (and erosion) (Peltzer et al. 2010). Weeds can have similar impacts, as well as adversely affecting fire behaviour in affected areas (Box 6) (Peltzer et al. 2010, Rossiter et al. 2003, Setterfield et al. 2010). These interactions reinforce the importance of effective coordination and best practice guidance in the design and implementation of government policies and programs.
The role pest and weed control can play in climate policy is recognised, to some extent, in the ERF. There are several methods that incentivise pest and weed control on the basis of their ability to enhance carbon storage. For example, the Human-induced Regeneration and Native Forest from Managed Regrowth methods include the humane control of feral animals and the management of weeds as eligible carbon offset activities where the animals and weeds have obstructed or suppressed the regrowth of native forest. 
	[bookmark: _Ref503966586]Gamba grass
An illustration of the cross-overs between weeds and climate policy relates to gamba grass (Andropogon gayanus), a tall perennial African tussock grass, introduced to Northern Australia as a pasture grass in the 1930s (March 2011). Gamba grass is very productive, well suited to the tropics, adapted to a wide array of soil types and resistant to drought conditions. Although these characteristics made it a potentially valuable pasture grass, they also made it an aggressive and invasive weed (Petty 2013). The grass has now spread across parts of Queensland, Western Australia and the Northern Territory (Australian Weeds Committee 2012). 
Gamba grass is highly combustible. It replaces native grass fuel loads, resulting in increased wildfire intensity, and frequency and increased emissions (Setterfield et al. 2013). This in turn decreases shrub and tree cover, affecting biodiversity and decreasing carbon storage in the landscape. It increases risks to people and property, increases fire management costs and reduces the availability of traditional foods and other resources for Indigenous communities. 
By changing the fire ecology, gamba grass also undermines the effectiveness of early dry season burning and the viability of the associated savanna burning projects under the Emissions Reduction Fund (ERF) (Adams & Setterfield 2013). The Australian Government is proposing to explicitly exclude areas infested with gamba grass from the scope of the proposed new ERF savanna burning methods, which may provide a further incentive for landholders to control its spread (DoEE 2018). The threats posed by gamba grass have also resulted in its inclusion on the list of Weeds of National Significance in 2012 (Australian Weeds Committee 2012). It is now also a declared noxious weed under Queensland, Western Australia and Northern Territory legislation (Biosecurity and Agricultural Management (Prohibited Organisms) Declaration 2013 (WA), DAFF 2016, DoENR 2017). There have been calls for increased recognition in government policies of the complementary natural resource management, climate and agriculture-related benefits of controlling the continued spread of the grass (Petty 2013).



[bookmark: _Toc484167716][bookmark: _Toc484167826][bookmark: _Toc484171891][bookmark: _Toc484172065][bookmark: _Toc484176741][bookmark: _Toc512583916]Emissions Reduction Fund methods, fertiliser efficiency and multiple benefits
At the federal level, the ERF provides the main source of funding for emissions reductions on the land. The Government’s 2017 review of climate policies confirmed the ERF as the centrepiece of its emissions reduction policy (DoEE 2017a). About $265 million in funding remains for future ERF auctions (CER 2017c). 
The ERF is focused on purchasing emissions reductions rather than explicitly funding co-benefits.
However, if ERF projects were able to secure additional revenue by delivering benefits beyond emissions reductions, uptake of certain ERF projects could be higher. Investment in new method development under the ERF could therefore be worthwhile where other programs or initiatives facilitate uptake by paying for the delivery of benefits beyond emissions reductions. For example, the lack of projects using the ERF Fertiliser Use Efficiency in Irrigated Cotton method (Box 7) that credits reductions in emissions from cotton fertiliser use suggests these projects are not economic on the basis of their emissions reduction benefits alone at current Australian Carbon Credit Unit prices. Analysis undertaken for CottonInfo (Welsh et al. 2015), the cotton industry’s joint extension program, found that the small scale of emissions reductions available at a farm scale meant projects under this method would be uncompetitive at auction. However, projects that reduce fertiliser use can produce complementary NRM benefits, including reduced nutrient runoff and related water pollution. 
The ERF additionality rules were designed to allow for this type of co-funding to deliver benefits beyond emissions reductions. The successful development of an approach to use ERF projects to reduce fertiliser use and deliver multiple benefits could serve as a pilot for other arrangements. To contribute to achieving value for money it is important that such an approach is designed to encourage uptake of additional projects that would not be economic under either policy alone. 
	[bookmark: _Ref502928892]Fertiliser efficiency, emissions reductions and reduced impact from runoff
Under the Emissions Reduction Fund, cotton growers can earn carbon credits by reducing emissions from synthetic nitrogen fertiliser per tonne of cotton produced. Emissions reductions can be achieved by increasing the efficiency of fertiliser use by changing the rate, source, timing or placement of nitrogen fertilisers while still maintaining or increasing cotton yields.
A similar approach to the cotton method could be applied to the sugar industry with both emissions reductions and water quality benefits. This could improve water quality outcomes in the Great Barrier Reef catchments by reducing nitrogen leaching and runoff from agricultural land as well as reducing emissions (Angus & Grace 2016; Brodie et al. 2015). Such an approach has broader support. For example, in a report for the Queensland Government, Energetics (2017, p4) suggested a new method for fertiliser use efficiency in sugarcane. 



Given the high priority governments are according to improving water quality and reducing agricultural runoff into the Great Barrier Reef (GBR) and other sensitive marine catchments, the Authority is of the view that an ERF method to reward genuine fertiliser reductions from sugarcane farming should be explored as a priority. Such a method would need to take account of Queensland regulations that require cane farmers to restrict their nitrogen and phosphorus use. 
Projects under an ERF sugarcane fertiliser method are likely to need co-funding from other sources to pay for water quality benefits and to make uptake more economic for landholders. The Reef Trust is one possible source of funding for multiple benefits. The Reef Trust commits $260 million in Australian Government funding to innovative, targeted investment focused on improving water quality, restoring coastal ecosystem health and enhancing species protection in the GBR region. 
The Queensland Government has implemented a number of programs to support the GBR and these should also be explored as sources of co-funding, provided they align with ERF additionality and other requirements. For example, Queensland’s Reef Credits pilot could provide another source of funding for water quality benefits (Box 8).
Aggregated projects using existing ERF methods are already helping improve water quality in the GBR while increasing carbon in vegetation (Section 6.2.1). Establishing woody vegetation along river, creek and gully banks acts like a sieve to reduce sediment and pesticides flowing into the GBR while also helping to prevent soil erosion (Section 6.1.4). These ERF projects enable farmers to reap the efficiency benefits and cost savings from reducing fertiliser application, and establishing vegetation reduces erosion.
The livestock industries, such as piggeries, where biogas from manure can be used to generate renewable energy, offer another source of multiple benefits. In circumstances where the commercial viability of electricity generation from biogas is commercially or technically innovative, funding from the Australian Renewable Energy Agency could support demonstration projects with the aim of increasing uptake of the technology.
The Authority recommended, in its ERF review report, a process to enable stakeholders to propose new ERF methods, the Government to publish method development priorities and increased funding for method development on the land (CCA 2017b). Building on these recommendations, the Authority further recommends these processes give priority to methods that could also deliver genuine multiple benefits, like fertiliser reduction, provided the methods have a high likelihood of delivering low cost, significant abatement for the ERF and broad uptake within a given sector or industry. The Authority remains of the view that while priority should be given to develop methods with multiple benefits no change should be made to the ERF purchasing principles given the ERF’s focus on delivering low cost abatement (CCA 2017b). 
	Recommendations
[bookmark: _Ref506280086]The Australian Government work with industry, the Queensland Government and other stakeholders to develop a method under the Emissions Reduction Fund to incentivise emissions reductions from growing sugarcane by improving the efficiency of fertiliser application. 
[bookmark: _Ref506280107]In future Emissions Reduction Fund method development, the Australian Government consider giving priority to other methods that could deliver genuine multiple benefits, provided they also have potential for widespread, cost-effective uptake and robust abatement.
[bookmark: _Ref506280129]The Australian Government use Commonwealth programs such as the Reef Trust to co‑fund Emissions Reduction Fund projects and encourage states and territories to use their relevant grant or loan programs to realise genuine multiple benefits from the Emissions Reduction Fund such as reduced agricultural runoff, improved water quality outcomes and enhanced on-farm productivity benefits.
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[bookmark: _Toc484167719][bookmark: _Toc484167829][bookmark: _Toc484171894][bookmark: _Toc484172068][bookmark: _Toc484176744][bookmark: _Toc484167720][bookmark: _Toc484167830][bookmark: _Toc484171895][bookmark: _Toc484172069][bookmark: _Toc484176745][bookmark: _Toc484167721][bookmark: _Toc484167831][bookmark: _Toc484171896][bookmark: _Toc484172070][bookmark: _Toc484176746][bookmark: _Toc484167722][bookmark: _Toc484167832][bookmark: _Toc484171897][bookmark: _Toc484172071][bookmark: _Toc484176747][bookmark: _Toc484167723][bookmark: _Toc484167833][bookmark: _Toc484171898][bookmark: _Toc484172072][bookmark: _Toc484176748][bookmark: _Toc484167725][bookmark: _Toc484167835][bookmark: _Toc484171900][bookmark: _Toc484172074][bookmark: _Toc484176750][bookmark: _Toc484167727][bookmark: _Toc484167837][bookmark: _Toc484171902][bookmark: _Toc484172076][bookmark: _Toc484176752][bookmark: _Toc484167728][bookmark: _Toc484167838][bookmark: _Toc484171903][bookmark: _Toc484172077][bookmark: _Toc484176753][bookmark: _Toc484176760][bookmark: _Toc484176765][bookmark: _Toc484176766][bookmark: _Toc484176767][bookmark: _Toc484176768][bookmark: _Toc484176769][bookmark: _Toc484167738][bookmark: _Toc484167848][bookmark: _Toc484171913][bookmark: _Toc484172087][bookmark: _Toc484176770]
[bookmark: _Toc512583917]Creating new markets and opportunities for multiple benefits
This chapter outlines possible policy options for creating new markets or incentives for multiple benefits on the land. These include multiple benefits accreditation for carbon offsets, grant programs and investing in multiple benefit projects through a new Land and Environment Investment Fund. This chapter also considers how to enhance participation by Indigenous communities in projects with multiple benefits.
[bookmark: _Toc512583918]Multiple benefits accreditation
Carbon offset providers may be able to capture the value of non-carbon benefits of their projects through multiple benefits accreditation. Under such an approach, the carbon offsets are certified as being sourced from an activity that provides other benefits (environmental, economic, social or cultural), a little like the Heart Foundation Tick certified certain healthier foods.
A number of international voluntary schemes have been developed to accredit the non-carbon benefits of carbon offset projects, including The Gold Standard, Climate, Community and Biodiversity Standard, SocialCarbon and Plan Vivo. These schemes establish a standard, or criteria for accreditation, then administer the standard for participating firms and individuals to ensure that its requirements are met including for reporting, verification and, for some, the use of registries to avoid double counting. At present, however, none of the international voluntary accreditation schemes operate in conjunction with Emissions Reduction Fund (ERF) projects. 
There is also a number of emerging products available in Australia that offer credits for multiple benefits. For example, South Pole’s EcoAustralia credit includes an internationally verified carbon credit stapled with an Australian Biodiversity Unit with these credits retired on the Victorian Government’s Native Vegetation Credit Register. As discussed in Box 8, there is also work underway to develop Reef Credits for projects with multiple benefits. 
Existing standards and emerging multiple benefit credits are likely to need some development to align with the rules of the ERF (and possibly local conditions). 
The Authority sees benefit in the development of a multiple benefits accreditation scheme that could sit alongside the ERF and other emissions reduction offset projects and provide recognition for projects and credits with multiple benefits to distinguish themselves in the market. This could attract a higher price for these units and lead to the implementation of projects with multiple benefits that would otherwise not have been viable. The Authority is of the view that a single harmonised standard could best provide clear guidance and confidence to the market.  
The Authority considered whether development of such an accreditation scheme could be undertaken by the private sector or other players. The Authority is aware that some organisations and state governments are moving in this direction but it is unclear when such accreditation standards would be available or whether they would be suitable for widespread uptake rather than favouring a particular set of circumstances. 
If the Australian Government led work to develop a standard, it may be more likely to align well with the ERF rules and establish a level playing field for all interested participants rather than meeting the needs of particular commercial interests. Existing accreditation standards could offer insights for developing a multiple benefits standard that could apply to ERF projects. Once established, a program based on the standard could be administered by the private sector or a non-government organisation to minimise costs to government. 
Such an accreditation program could help facilitate the further development of a private market for accredited Australian Carbon Credit Units (ACCUs) with demand driven by purchasers wanting to demonstrate their contribution to broader environmental or social outcomes. This could include entities with liabilities under the safeguard mechanism or potentially the National Energy Guarantee, the “make-good” provisions under the ERF or the voluntary market. 
The voluntary market is the most likely source of demand for accredited ACCUs and is fairly modest when compared with the emissions reduction task to meet Australia’s Paris Agreement goals. The voluntary demand for ACCUs is small—around 116,000 ACCUs were voluntarily cancelled in 2017 (CER 2017a). This probably reflects the relatively high price of Australian units compared with international units. ACCUs were traded on the global voluntary market for an average of around $13.35 compared with $3.85 for all voluntary offsets in 2016 (Ecosystem Marketplace 2017, RBA 2018). 
Around 1.8 million carbon units were voluntary cancelled on behalf of Australian businesses, individuals and programs in 2016 (DoEE pers comm 2018, Markit 2018, APX 2018). These include cancellations to achieve carbon neutral certification under the Australian Government’s Carbon Neutral Program and under other certification schemes or self-reported targets. 
The development of an accreditation model would also need to be done carefully given the risk of duplication with industry-based best management practice schemes. The National Farmers’ Federation (NFF), in its submission on this research project, raised concerns about the potential for an accreditation standard to duplicate existing business initiatives. The NFF supports further competitive grant funding as an alternative to incentivise multiple benefits with public good outcomes. 
The Authority understands from consultation that voluntary private sector and individual demand for carbon offset units with multiple benefits accreditation is likely to be fairly low, given the generally low uptake of similar voluntary measures in the past. However, the development of an accreditation standard by the Government would provide a vehicle to raise public and corporate awareness of broader environmental or social issues. It could also help land-based sectors currently not covered by best practice approaches to demonstrate their bona fides to international markets that are increasingly looking for sustainably sourced products. 
The Authority recommends therefore that the Australian Government lead development with states and territories and other stakeholders of a multiple benefits accreditation standard for ERF and other carbon offset projects. This standard should be confined in scope, in the first instance, to the biodiversity benefits associated with vegetation and soil projects. An initial focus on biodiversity for the accreditation standard would also limit overlap with industry best management practice initiatives as these are unlikely to include initiatives that promote biodiversity. It would also provide learning by doing that could inform future development of a standard for other multiple benefits where work is less well advanced.
The standard could establish what species of vegetation would be eligible and how the biodiversity benefit should be calculated, drawing on existing work done by NGOs and governments. For example, the value of connected ecosystems to provide wildlife corridors or habitats is well documented (Australian Government 2017c). The Victorian Government has also developed standards for native vegetation credits (including biodiversity values), which are typically used for development offset requirements (DELWP n.d.). Reviewing and updating of the accreditation standard may be best done by government on an ongoing basis to maintain integrity and a level playing field amongst private sector players.
	Recommendations
[bookmark: _Ref505605631]In consultation with other government and non-government stakeholders, the Australian Government develop an accreditation standard to support a private market for carbon credits that have genuine multiple benefits, commencing with biodiversity. 
[bookmark: _Ref505605635]The Australian Government explore the options for a business or a non-government organisation to administer a program based on the multiple benefits accreditation standard recommended in R.9.



[bookmark: _Ref503522055][bookmark: _Ref505179380][bookmark: _Ref505181181][bookmark: _Ref505251767][bookmark: _Toc512583919]Separate crediting
The Authority considered another model to recognise multiple benefits—namely the creation of a separate, tradable instrument that would sit alongside carbon credits (for example a separate biodiversity credit could be generated from carbon projects as a tradable instrument in its own right) (CCA 2017a). Both the carbon and non-carbon credits could then be sold in separate markets either to the government or to the private sector. 
Some submissions supported separate tradable instruments in preference to the accreditation model because the different benefits receive separate, transparent monetary values. For example, Green Collar Group’s submission on this research project indicated a strong preference for separate crediting of     non-carbon benefits so that each commodity stream is ‘valued by the market independently’ (p10). 
The Authority is concerned however that separate crediting would require more governance and administration to create and track multiple tradable instruments than the simpler accreditation model. Separate crediting would therefore carry higher transaction costs. 
To date, there is little evidence of demand for separate crediting from the voluntary market to justify these costs. Although there are existing compliance markets for biodiversity and heritage offset credits under federal, state and territory planning and environmental approval processes (see for example the Planning and Environment Act 1987 (Vic)), the scope for separate voluntary crediting arrangements to piggyback off development conditions offsets is limited because development related offsets are usually narrow in scope and have additionality rules. 
Although there are examples of initiatives to develop separate crediting systems these are still in the early stages of development so it is difficult to assess their effectiveness. 
The Authority notes however, that the development of the governance needed for a multiple benefit accreditation model could be a step towards the separate crediting model, and could be built upon if a multiple benefit market with separate tradable instruments looks prospective in the future. Data collected through the Authority’s recommended online reporting tool (R.1) could contribute to the development of metrics to support separate crediting. The Authority sees merit in reconsidering separate tradeable instruments as experience and expertise develops, and if there is evidence of sufficient demand for such credits to justify the administrative costs.
	[bookmark: _Ref502928780][bookmark: _Ref503520409][bookmark: _Ref505181319]The Reef Credits pilot
Terrain NRM group will pilot a mechanism to measure and credit reductions in sediment, nutrients and pesticides flowing into the Great Barrier Reef. Terrain has allocated funding as part of a major integrated project for the Wet Tropics region of Queensland to establish a standard under which methods for crediting could be developed. This follows extensive consultation in developing the major integrated project plan, which included commissioning a feasibility study of a reef credits program by Green Collar. Major integrated projects are a regionally-based approach to improving outcomes for the Great Barrier Reef, funded by the Queensland Government. 
The pilot is still in its early stages, with Terrain and Green Collar working with farmers to develop methodologies for crediting. Purchases of reef credits will be open to any groups, including Government that may benefit from the outcomes. However it is unclear at this stage where demand might come from.
Source: Terrain Natural Resource Management (2017)


[bookmark: _Ref508807944][bookmark: _Toc512583920]Direct grants
Direct grant programs provide another way of enabling landholders to realise the carbon, natural resource management (NRM) and social benefits associated with project activities. Grant funds could be awarded through competitive tenders or auctions. Competitive processes make grant programs more cost effective but may not always fulfil social or equity objectives unless these are built explicitly into the program’s objectives and delivery strategies. A number of stakeholders support grant funding to pay for multiple benefits including The Wilderness Society and NRM Regions Australia (submissions on this research project).
In principle, grant programs to support multiple benefits could be similar to existing NRM grant programs, only rather than paying exclusively for NRM benefits, the programs could also provide payments for the carbon.  
A new grant program could be designed as a complement to the ERF or other carbon offset programs. ERF project proponents would receive ACCUs to reflect the carbon benefits and grants to cover costs associated with providing NRM and other benefits. An alternative model could involve the establishment of a new stand-alone program instead of the ERF to provide combined grant payments for emissions reductions, carbon storage or environmental offset projects that generate social, cultural or economic impacts. 
Establishing a new grant program (either as a stand-alone program or as a direct complement to the ERF) is likely to be challenging for governments in the current constrained budgetary environment. If such a program went ahead, savings would probably need to be found from other areas of government spending, and the implications of shifting resources from the other areas would need to be carefully considered. 
Under an alternative approach, current or planned grant programs that support NRM benefits could be re-purposed to support carbon as well as NRM outcomes, where it is feasible and cost-effective to do so. In some cases there may be a strong rationale for activities that target a specific NRM outcome without considering other benefits. For example, in a case where the protection of a threatened species requires a specific project activity with only small or non-existent carbon benefits pursuing other benefits beyond protecting threatened species is unlikely to be worthwhile. On the other hand, where synergies are possible, reorientating NRM grant funding towards activities that offer multiple benefits has the potential to increase the cost-effectiveness of the government responses to climate and NRM challenges. 
The National Landcare Program is the Australian Government’s primary NRM grant program. Some programs under the National Landcare Program such as the Regional Land Partnerships and the Smart Farms Program can provide funding to projects with multiple benefits (Box 9). The Authority is of the view that grant programs such as these are an important vehicle for demonstrating the feasibility of activities with multiple benefits on the land and may result in broader uptake. 
	[bookmark: _Ref508807646]Smart Farms Program
The Smart Farms Program under the National Landcare Program provides an example of how grants can integrate multiple objectives. The Smart Farms Program aims to increase land managers’ awareness, knowledge, capability and adoption of tools and management practices that will deliver more productive and profitable agriculture, protect or improve biodiversity and natural resources and help Australia meet obligations under relevant international treaties, including the Paris Agreement (Australian Government 2017b). 
The Smart Farms Program includes two grants schemes to support on-ground projects—the Smart Farms Small Grants for projects up to $100,000 and the Smart Farming Partnerships for larger projects. To be eligible for a grant, projects must contribute to one or more of: 
soil health; 
conserving or restoring biodiversity; 
climate change adaptation; 
greenhouse gas emissions management and resource efficiency; or 
sustainable agriculture and natural resource management that supports these other outcomes.
Eligible activities under the program could include projects with multiple benefits such as those that reduce nutrient losses into waterways while improving productivity. Activities to enhance reporting around multiple benefit programs and that could drive increased uptake may also be eligible. 
The Government announced the Smart Farms Program in September 2017 and has committed $134 million in funding over six years. The first rounds of grant applications closed in December 2017, with further rounds expected.
Source: DoAWR 2017b



[bookmark: _Ref506306503][bookmark: _Toc512583921]Land and Environment Investment Fund 
As discussed in Chapter 6 there is a range of activities that can help diversify farmer’s revenue while also reducing emissions and delivering other benefits for the environment. There is however a range of barriers to the uptake of these activities.  
Some activities that deliver multiple benefits and financial returns in the long run may require upfront capital investment or decrease income in the short term. For example, planting native trees as a windbreak requires upfront spending on plantings. However, windbreaks can also deliver improved financial returns over many years by increasing crop production, providing shelter for stock (Cleugh et.al. 2002) or by generating carbon credits[footnoteRef:11]. Shelter belts can also significantly reduce calving and lambing mortality in beef, sheep and dairy herds, thereby increasing productivity (Agriculture Victoria 2002). [11:  To be eligible to generate ACCUs under the ERF, windbreaks would need to meet the criteria specified in an ERF method such as minimum area requirements. ] 

A number of stakeholders have identified upfront costs as a barrier to implementing these and other projects with multiple benefits (KLC submission on this research project). 
Some lending institutions are considering the viability of loan products to landholders that reflect the value of natural capital and resilience to climate variability. Such loans could also incentivise activities on-farm to deliver multiple benefits (Box 5). The Authority understands however that there is some way to go before banks can make a clear business case for making such investment decisions. 
In some ways, a lack of capital for on-farm investment in multiple benefits is similar to the circumstances that led to the establishment of the Clean Energy Finance Corporation (CEFC) to fund low emissions energy. The policy case for establishing the CEFC rested in part on the view that the lack of capital for clean energy projects was hampering investment in projects that would deliver a public good. The Government stepped in to offer targeted investment loans through the CEFC and reduced the commercial risk, which facilitated more investment in cleaner energy (Explanatory Memorandum, Clean Energy Finance Corporation Bill 2012 (Cth)).
Similarly, uptake of investment to deliver multiple benefits on the land (for example to establish windbreaks) appears to be hampered by difficulties on the part of financial institutions to assess the risk of these investments. The absence of farm level data and benchmarks makes it difficult to evaluate the impact of a given investment on productivity and the associated risk.
As discussed in previous chapters, the lack of robust data at the farm level is a challenging problem for a range of measures that could be used to create incentives for multiple benefits on the land. The Authority has recommended improved reporting of on-farm data, which could contribute to developing this knowledge over time (R.1). However, as with separate crediting of multiple benefits (Section 5.2), the Authority is of the view it may be some years before these benefits can be measured with the robustness required to underpin widespread investment decisions in the private sector.
The CEFC however was confronted with a similar problem when it began assessing investments in clean energy. The CEFC sought to solve this problem by employing experts in clean energy and finance to assess its loan applications. This approach allows it to assess risk effectively and in consequence, it is able to offer targeted loans to its clients and still deliver a commercial rate of return on its loan portfolio to Government (CEFC 2017a).
The Authority is of the view that a similar model—a CEFC for the land—could help drive uptake of multiple benefit projects that have public benefits and could also provide the private sector with increased confidence to invest in such activities in the longer-term. 
Investment in on-farm projects that receive targeted loan funding could act as demonstration projects to the wider farming community and provide data to government to help build metrics and benchmarks to allow for the private sector to more readily offer such loans to landholders in the future. 
An outreach program to inform trusted local advisors in regional communities could help spread the knowledge and uptake of these types of projects. 
The CEFC has already been giving loans to farmers to improve their energy efficiency and use of low emission electricity by investing over $200 million through almost 800 small-scale investments in agribusinesses. In addition, the CEFC announced in February 2018 a $100 million investment in a new agriculture platform managed by Macquarie Infrastructure and Real Assets. The CEFC investment in Macquarie aims to improve sustainable agriculture management practices and deliver increased productivity with improved energy efficiency. As part of the investment, the CSIRO will contribute expert analysis to enable knowledge of clean energy technology and practice to be shared across the farming sector and promote widespread uptake. 
The Authority recommends therefore that a targeted Land and Environment Investment Fund that provides financing for multiple benefit projects on the land be established. Like the CEFC, such a fund could be given a clear mandate that specifies government priorities for multiple benefits on the land. These could include areas such as biodiversity, climate resilience, economic benefits to Indigenous communities, water quality and soil health.
Loan products from the new Land and Environment Investment Fund could work in tandem to support investments in projects eligible for other government funding programs such as the ERF and grants through the National Landcare Program, provided they deliver broader environmental or community benefits. 
Agricultural industry sustainability frameworks could help inform loan criteria for the Fund and funding could be provided to meet or exceed these standards (Section 2.5). The design and operation of the Fund could draw on experience with other targeted loan programs including the CEFC and the Regional Investment Corporation, which will administer government loans from 1 July 2018 to support eligible Australian farm businesses (DoAWR 2017c). 
Consultation with stakeholders for the purposes of this research project suggest that there is demand for this targeted loan support as long as transaction costs are low (NAB pers comm 2018). A delivery partnership with financial institutions that provide loans to landholders may be desirable to make it easier for farmers to participate (NAB pers comm 2018). Partnership arrangements could build on the finance sector’s understanding of broader agri-business risks and assist the private sector to leverage its existing expertise to incorporate new knowledge of multiple benefits into their decision making. 
Depending on the model, the Land and Environment Investment Fund would be expected to generate a commercial return. Although appropriations would be needed to fund the loans initially, they would be listed as assets that generate a return (interest). As the loans are repaid they become a source of revenue. 
	Recommendation 
[bookmark: _Ref505605607]The Australian Government establish and promote through trusted local sources a Land and Environment Investment Fund targeting projects that generate genuine, multiple climate, natural resource management and economic benefits.



[bookmark: _Toc512583922]Social impact bonds
The Authority considered the potential for social impact bonds to support land managers delivering multiple benefits on the land.
Also known as payment-for-success bonds or pay-for-benefits bonds, social impact bonds are financing mechanisms in which governments enter into future contracts with service providers and investors to pay for social or environmental outcomes (Galitopoulou & Noya 2016, Ramsden et al. 2016). A simple form of a social impact bond would involve an outcomes-based future contract between the government and a private investor (and possibly also a service provider). The investor would then engage the service provider to undertake project activities to deliver the requisite carbon, NRM and social outcomes. After the activities had been undertaken, the outcomes would be measured, reported and verified, typically by a third party auditor. If the outcomes specified in the contract were delivered, the government would make the agreed payments to the investor. 
Australian governments have done considerable work on social impact bonds over the past five years although most of the existing initiatives aim to deliver social welfare rather than environmental outcomes (Australian Treasury 2017). The main benefits of social impact bonds stem from the employment of outcome or results based, rather than activity-based, contracting, and the use of private investors to provide the upfront capital necessary to fund the provision of the relevant services (Galitopoulou & Noya 2016, Ramsden 2016). Social impact bonds for environmental outcomes are not yet being used in Australia.
Like grants, social impact bonds also require government funding to provide investors with a return and this is likely to be challenging given current budget constraints (Section 5.3). Further, social impact bonds to incentivise multiple benefits on the land would require development of similar metrics for monitoring, reporting and evaluation that would be needed for separate crediting of multiple benefits (Section 5.2). These are not yet available. The Authority is of the view that the use of social impact bonds to incentivise multiple benefits is premature at present but could be explored in the future as better environmental information and metrics become available.
[bookmark: _Ref508793634][bookmark: _Toc512583923]Indigenous participation in existing and emerging environmental markets
Active Indigenous involvement in carbon and NRM activities provides a range of important benefits (Price et al. 2012, Russell-Smith et al. 2013). Amongst other things, it can improve biodiversity and natural heritage outcomes, help maintain Indigenous cultural practices, provide employment in remote areas and increase social cohesion (Section 6.1.3). Should new multiple benefits markets emerge, limited resources may also act as barriers to Indigenous communities accessing these markets. Stakeholder feedback received during the Authority’s consultations highlighted that Indigenous participation in the ERF has been facilitated through Working on Country and Indigenous Protected Areas funding and any reduction in funding for these projects would likely limit uptake (CCA 2017b). Stakeholders pointed to the former Indigenous Carbon Farming Fund and related programs as a key success factor in the industry to date (ALFA submission on the ERF review, Aboriginal Carbon Fund submission on the 2017 review of climate policies).
The submission from the Kimberley Land Council on this research project states that for savanna burning carbon projects in the North Kimberley:
A number of barriers and challenges face the sector and limit its potential expansion. These challenges relate to the establishment costs of Indigenous carbon projects, properly valuing their social, cultural and biodiversity outcomes, and building the demand at a price that ensures the projects are sustainable. (p. 2)
Other recommendations in this report could go some way to addressing these challenges. The Authority’s recommendation for a Land and Environment Investment Fund (R.11) could support Indigenous carbon farming by helping to finance the establishment costs of ERF projects. An accreditation scheme for multiple benefits (R.9 and R.10) could better value social, cultural and biodiversity outcomes and could result in greater returns for ACCUs with multiple benefits accreditation. The Authority considered Indigenous participation in the ERF as part of the ERF review (CCA 2017b). The Authority made recommendations to improve engagement with Indigenous communities when projects are registered to help ensure that Indigenous communities can reap benefits from ERF projects.
In its submission on this research project the Queensland Government Department of Environment and Heritage Protection notes that $3 million of its $8.4 million CarbonPlus Fund ‘has been allocated for capacity building services that will enable greater participation by Aboriginal landholders in carbon markets’ (p 7). This investment aims to support a multiple benefit certification scheme, an investment fund and marketing for carbon credits that deliver multiple benefits as well as a training course in carbon farming (Aboriginal Carbon Fund, submission on the 2017 review of climate policies).The Authority recommends the Australian Government support such initiatives by Indigenous communities to develop markets for multiple benefits by engaging with these groups in the development of a multiple benefit accreditation scheme (R.9 and R.10). The Authority also encourages the Australian Government to consider what further resources would be needed to ensure Indigenous communities are able to engage effectively in any new multiple benefit markets.
	Recommendation 
The Authority encourages the Australian Government to support Indigenous communities in their efforts to find new markets for genuine multiple benefits for Emissions Reduction Fund projects.
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[bookmark: _Toc512583924]Improving on-farm profitability 
The effective implementation and integration of policies that reduce agricultural emissions and enhance natural resource management (NRM) outcomes can lead to improvements in on-farm productivity and profitability. 
This chapter seeks to explore how these win-win-win opportunities for farmers, the broader environment and emissions reductions can be realised.
	[bookmark: _Ref503364664][bookmark: _Ref510793067]Emissions Reduction Fund revenue
Participating in the Emissions Reduction Fund (ERF) is a significant source of revenue for rural landholders. The Australian Farm Institute (AFI) (2016) has said that ‘the annual value of greenhouse emission reduction income earned by farmers exceeds that generated by many other 'traditional' farm commodities such as corn, triticale, soybeans, sunflowers and field peas’. The AFI has also highlighted that a further benefit of ERF revenue is that ‘contracted ERF project income is not subject to the same vagaries of weather and international commodity prices as revenue from these other more traditional farm commodities is’.
In the first six auctions, over 155 million Australian Carbon Credit Units (ACCUs) were contracted for land-based projects (using agriculture, vegetation and savanna burning methods). Using the average price for each auction, revenue accruing to these landholders amounts to over $1.8 billion, or an average of around $130 million annually from 2015-2028 (the actual prices received, and therefore estimated revenue, is expected to differ from the average) (based on CER 2018a,b). 
Understanding the implications for farm profitability, however, requires an understanding of the costs that are incurred to realise the revenue. For some landholders, particularly small ones, the costs of participating in the ERF are likely to be greater than the benefits from the sale of ACCUs (Janissen 2016). However, aggregation services give small landholders the chance to participate by joining with other landholders, spreading the transaction costs. Furthermore, as described in this chapter, ERF projects can generate benefits beyond ACCU revenue that may make projects worthwhile. 



[bookmark: _Toc512583925]Case studies on improving on-farm profitability while reducing emissions and improving natural resource management outcomes
The Emissions Reduction Fund (ERF) has delivered a number of projects that have provided farmers with new revenue streams or otherwise enhanced on-farm productivity as evidenced in the following case studies.
1.1.1 Beef cattle herd management 
The ERF’s beef cattle herd management method allows pasture-fed beef cattle producers to earn carbon credits by reducing the amount of methane and nitrous oxide emissions from their herds. To do this, the method provides an incentive for cattle producers to improve their productivity by increasing water availability, improving pastures, providing feed supplements, and removing unproductive cows. These activities increase live weight gain in the herd, resulting in cattle reaching slaughter weights at a younger age, which reduces emissions per kilogram of meat produced.
The ERF herd management method helps improve efficiency and thereby saves farmers money as well as delivering a revenue source from Australian Carbon Credit Units (ACCUs). Analysis by Meat and Livestock Australia found that these improved management methods could generate productivity gains of between $40,000 and $80,000 for a herd of 10,000 animals on pastoral land (DoE 2016). In addition to the productivity gains, farmers gain the revenue from the sale of ACCUs. Industry data suggest emissions reductions of approximately 0.2 tonnes of carbon-dioxide equivalent per head per year is achievable in northern beef herds (MLA 2015a).[footnoteRef:12] With an ACCU price of $11.90, ACCU revenue from a herd of 10,000 animals would be in the order of $24,000 per year (10,000 animals is around an average herd size for the Northern Territory and herd sizes elsewhere in Australia are on average smaller (ABARES 2017c)).  [12:  Based on phosphorous supplementation for the northern rangelands beef farming system.] 

Owing to the differences in the types of project activities that can be undertaken, and their effectiveness in reducing the emissions intensity of production, returns from projects are likely to vary considerably. Scale is an important factor for this method with large herd sizes necessary to make projects viable at current ACCU prices. While the methods apply across Australia, uptake may be concentrated in the north. Herd sizes are larger in the north (ABARES 2017c), providing the scale to make ERF projects more viable and cattle are managed less intensively (Ashton et al. 2016), meaning the scope for improvements in emissions intensity is likely to be greater than in the south.
As at 2 March 2018, two projects based on this methodology are registered with the Clean Energy Regulator (CER) and nearly 24,000 ACCUs have been issued to one project (CER 2018b). One of these projects (located in New South Wales and Queensland) has been successful at an ERF auction—contracting 184,000 ACCUs in the April 2016 auction (CER 2018a). 
1.1.2 Piggery manure management
The ERF’s two piggeries methods provide another illustration of the potential for emissions reduction projects to reduce emissions while improving farm profitability and providing other environmental benefits. The production of pig meat produces emissions, the majority from the anaerobic decomposition of manure in uncovered effluent ponds.
To reduce these emissions, the ERF’s piggeries methods require pig farmers to install effluent management systems that capture the methane from the decomposition of the manure and then combust it. This can be done using covered effluent ponds or engineered biodigesters. Where the methane is used to create renewable energy by being combusted in an electricity generator, proponents may be eligible to generate renewable energy certificates under the Renewable Energy Target (RET). Renewable energy certificates are an example of separate crediting which recognises the creation of renewable electricity generation whereas the ACCUs represent the benefit from reducing emissions. 
Studies commissioned by Australian Pork Limited suggest capturing and combusting the methane component of biogas can reduce effluent related emissions from piggeries by between 62 per cent (when the methane is flared) and 80 per cent (when the methane is used for heat and power) (Australian Pork Ltd 2011, Wiedemann et al. 2016). 
As of 2 March 2018, there were 14 registered piggeries projects (CER 2018b). Ten of these had ERF contracts, with a total of 892,666 ACCUs contracted at an estimated value of $11.4 million over ten years, using average prices for each auction (CER 2018a,b). Six of the registered projects were also accredited power stations under the Large-scale RET scheme (CER 2018c). 
Research by the Pork Cooperative Research Centre (2016) demonstrates that lowering emissions consistent with the ERF methodologies can provide significant financial benefits to pig farmers through onsite use of biogas replacing purchased energy, the sale of electricity, generation of renewable energy certificates, and generation of ACCUs. 
Use of covered effluent lagoons and biodigesters reduce odour and methane, which also assists with meeting state and local environmental and planning requirements. One example of a piggery that has implemented the ERF method is Blantyre Farms. It was the first farm in Australia to participate in the Carbon Farming Initiative, registering in 2011. Blantyre Farms found that installation of a biogas system generated 52,000 ACCUs (worth a total of $618,800 at the average ERF price) and a net reduction in electricity and gas expenses of $20,000 a month (Locke 2017).
Pay back periods may be less than five years in many cases, and can be as short as one to two years (Pork CRC 2016). One of the registered ERF projects paid back an almost $1 million capital investment in 2.5 years (Pork CRC 2016b). The cost effectiveness of implementing the technology is site specific and depends on, among other things, the size of the herd. Generation of electricity is a key element in offsetting the costs associated with covered effluent ponds. There is also the potential to co-locate horticultural greenhouses to use excess heat generated, and also excess carbon dioxide to enhance horticultural growth. One project located in Stanhope, Victoria, seeks to demonstrate the benefits of co-locating horticulture with a piggery, generating electricity and also producing high quality fertiliser (Minister for Energy, Environment & Climate Change 2016).
1.1.3 Savanna burning 
The savanna burning methods require proponents to change the timing and nature of fire practices in northern Australia so as to reduce emissions from fires. In Northern Australian savannas, higher intensity fires that release large quantities of methane and nitrous oxide gases predominate late in the dry season when vegetation is very dry. In the absence of good fire management, fires tend to occur in the late dry season. [footnoteRef:13] Lower intensity fires early in the dry season when vegetation still contains some moisture emit less methane and nitrous oxide than fires that occur later in the dry season. Actively burning in the early dry season to reduce the occurrence and extent of late dry season wild fires leads to a net reduction in fuel consumed and area burnt, and a corresponding reduction in methane and nitrous oxide emissions released by fire (Carbon Credits (Carbon Farming Initiative—Emissions Abatement through Savanna Fire Management) Methodology Determination 2015 (Cth)). Savanna fire projects can also increase carbon storage relative to areas without active fire management due to the cooler fires leaving more woody debris on the ground. By reducing the frequency of intense fires, the average carbon stock in the debris increases over time (Price et al. 2012, Russell-Smith et al. 2013). A method to credit savanna fire sequestration is currently being developed (DoEE n.d.d). [13:  The dry season is usually defined as the period May-October, with the wet from November-April. Under the method, the early dry season is defined as the period January-July, meaning it covers part of the wet, when wildfires are uncommon. ] 

As of 2 March 2018, there were 77 active savanna burning projects registered under two ERF savanna burning methods (CER 2018b). The savanna burning projects stretch across approximately 34 million hectares of Western Australia, Northern Territory and Queensland, or over 4 per cent of Australia’s land mass.
In addition to reducing emissions and increasing carbon storage, early dry season fire management activities in general provide multiple environmental, social and economic benefits for landholders and Indigenous communities (Price et al. 2012, Russell-Smith et al. 2013). Improved fire management can enhance natural resource management (NRM) outcomes—increasing species diversity and protecting the habitats of threatened species and ecological communities. However, there are circumstances where early dry season burning can contribute to tea tree invasion and resulting loss of habitat for some bird species, for example in Cape York (Crowley 2013). Furthermore, the timing of early dry season burning can clash with tourism activities (Ray 2018), so the competing needs of different stakeholders and the timing of fire regimes needs to be managed carefully.
The conduct of burning activities can also provide cultural benefits for Indigenous communities—supporting traditional practices and protecting country. They can also provide employment for Indigenous and non-Indigenous communities in regional and remote areas, where participation rates tend to be lower, and unemployment rates higher, than in metropolitan areas (Department of Employment 2017). In their submission on the ERF review, Arnhem Land Fire Abatement said that carbon projects ‘support Aboriginal people in returning to, working and remaining on their country’ (p.3).
For agricultural producers, improved fire management activities help improve pastures and protect stock, and reduce the need for the management of intense wildfires in the late dry season. The revenue from the sale of ACCUs also helps support the profitability of farm businesses by diversifying their income sources and helping them to address debt concerns (Locke 2017). 
All ERF projects must register with the Clean Energy Regulator prior to commencement. Of the 77 savanna burning projects with active registration as at 2 March 2018, 23 were registered by Indigenous corporations and councils, with the remaining 52 being undertaken by government agencies, non-government organisations and private landholders (CER 2018b). 
Following registration, projects can then either sell the credits (ACCUs) they generate privately, or under contract to the Australian Government. From the six ERF auctions held to date, 13.8 million ACCUs were contracted from 55 savanna burning projects, worth approximately $159 million at the average auction prices (CER 2018a,b). This implies the average revenue from contracted savanna burning projects would be around $2.9 million. In addition, 26 projects that are registered under the ERF but do not have contracts with the Government have earned a total of nearly 1 million ACCUs (CER 2018b). These ACCUs can be sold into the private market or alternatively the project proponent could bid into a future ERF auction.
Balancing the costs and returns from project activities is a challenge for some of the existing savanna burning projects, and prospective proponents. These costs and returns are affected by the type and amount of vegetation present, the remoteness of the site and the types of fire management practices used (for example use of a helicopter compared to the use of on-ground vehicles). With ERF auction prices averaging $11.90 per ACCU, some Indigenous communities report that many existing projects do not recover their costs, or make profits. In some cases, the productivity improvements to agricultural enterprises, when combined with ERF revenues, may make these activities worthwhile. In others, proponents receive supplementary funding from government, philanthropic or other private sources, which enables the activities to continue. 
1.1.4 [bookmark: _Ref503866763]Revegetation 
The greatest volume of abatement under the ERF comes from vegetation methods that give credit for allowing vegetation to grow back by removing stock, fencing off, or preventing land clearing. Together these project types account for nearly 64 per cent of total contracted abatement and the ACCUs are worth an estimated $1.4 billion (using average prices paid at each auction) (CER 2018a,b). 
These projects provide landholders with a new revenue stream that may be particularly attractive for marginal farming land where the per hectare returns from farming are low. In addition to the revenue from the sale of ACCUs, regeneration of native forests can also benefit farmers through improved quality of land and water supply. 
Broader environmental benefits can arise by restoring riparian vegetation along creeks and gullies, especially in catchments feeding into the Great Barrier Reef where sediment and nutrients from runoff have caused reef decline (Brodie et al. 2015). For example, under the Catchment Conservation Alliance with the Queensland Government, Green Collar has been contracted to deliver more than 20.5 million ACCUs over the next 10 years from two ERF projects. These projects will protect and restore approximately 500,000 hectares of native forest and woodlands within the Great Barrier Reef catchment, Moreton Bay Catchment and other key catchments in Queensland by halting clearing or assisting ecosystem restoration (CER 2016). 
[bookmark: _Toc512583926]Barriers to uptake of the Emissions Reduction Fund
Farm profitability can be increased through productivity improvements and earning ACCUs by reducing emissions. Enhancing NRM outcomes also helps farm productivity, such as by making agricultural soils more productive and drought resistant. 
Despite evidence of multiple benefits, uptake of these practices that reduce emissions and deliver NRM benefits, such as improving soil management and changing stock feeding practices, has been limited. Five ERF methods in the agriculture sector have no uptake (CER 2018b). To increase uptake, policy makers need to understand and address barriers to uptake including: 
Landholders may lack information about, or understanding of, the potential opportunities and operation of the ERF and auction process (Kragt et al. 2017). Potential participants may therefore be either unaware of the benefits that may be realised or are uncertain about the processes required for participation. Furthermore, the uptake of new technologies and practices by landholders is greatly affected by past practice, familiarity and trust.
Landholder involvement in climate and NRM markets is partly a function of the returns they are likely to receive from participation, which are, in turn, affected by the costs they will incur to participate. Transaction costs such as project establishment, measurement and reporting may be prohibitive for small landholders. Projects across multiple properties can deliver economies of scale and lower transaction costs for individual landholders (Section 6.2.1). There is anecdotal evidence, however, that some farmers have concerns about unscrupulous operators and dislike sharing project returns with aggregators.
There may be a lack of (perceived) affordable project opportunities. As outlined in Section 2.1 there are significant opportunities for abatement remaining in the land sector (The Treasury 2011, The Treasury and DIICCSRTE 2013, Herrero et al. 2016, Henderson et al. 2017). Some suggestions for additional opportunities are presented in Sections 6.3.1 and 6.3.2.
The National Farmers’ Federation (NFF) submission on this research project outlines a number of practical barriers to greater participation by farmers in the ERF, and lists these as: difficulty understanding the legal and financial risks to participating in the carbon market; concerns about the real farm gate return and risks from project participation; and the need for the ERF to be more easily applicable to mixed enterprise farms. Farmers for Climate Action emphasised the need for long-term certainty in policy settings to encourage farmers to participate (submission on the ERF review).
The Australian Government and industry are working to reduce information barriers and increase farmers’ understanding of the ERF. The CER has produced guidance material, including a questionnaire that helps individuals determine whether they are eligible to participate in the ERF (CER 2017b). The Department of the Environment and Energy also provides guidance for ERF participants, including on aggregation agreements (DoEE 2017d). In addition, the carbon industry, led by the Carbon Project Developers Council is developing a carbon industry code of conduct to define industry best practice for aggregators and other professionals involved in managing ERF projects (Raphael Wood, pers comm 2017).
1.1.5 [bookmark: _Ref508198976]Aggregation of agricultural Emissions Reduction Fund projects to help with on-farm productivity
One of the identified barriers to the uptake of ERF projects is high transaction costs. The NFF said in their submission on the 2017 review of climate policies that the small scale of potential projects on most individual farms cannot sustain the overhead costs associated with participating in the ERF.
For the ERF, aggregation refers to bringing together or pooling emissions reductions from multiple physical sites or different offset projects. It is a service offered by some Carbon Service Providers.
Both projects and contracts can be aggregated under the ERF. Under project aggregation, activities that use the same method across multiple sites are pooled into a single project. Contract aggregation on the other hand combines projects using different methods into a single bid at an auction. Most of the aggregation that occurs under the ERF is project based with less than five per cent of all contracts aggregated (CER 2018a).
The ERF was intended to encourage aggregation to reduce transaction costs, overcome information barriers and ultimately increase participation (Australian Government 2014). In its submission on the 2017 review of climate policies, Green Collar Group, a carbon service provider, said that ‘[a]llowing aggregation has created scale and efficiencies in the federal carbon space’ (p. 3). 
Taking the current aggregation approaches a step further, aggregators could establish multiple projects across multiple farms and bid into the ERF under one contract (Figure 3). This may increase opportunities and decrease costs for farmers, who can undertake more activities on their farm and deal with only one aggregator. However, this broader aggregation may be difficult to implement in practice, as farmers and aggregators would have to manage measurement and reporting requirements across multiple methods.
[bookmark: _Toc485637223][bookmark: _Toc485637309][bookmark: _Toc485637395][bookmark: _Toc485637481][bookmark: _Toc485637567][bookmark: _Toc485637653][bookmark: _Toc485644216][bookmark: _Toc485637224][bookmark: _Toc485637310][bookmark: _Toc485637396][bookmark: _Toc485637482][bookmark: _Toc485637568][bookmark: _Toc485637654][bookmark: _Toc485644217][bookmark: _Toc485637226][bookmark: _Toc485637312][bookmark: _Toc485637398][bookmark: _Toc485637484][bookmark: _Toc485637570][bookmark: _Toc485637656][bookmark: _Toc485644219][bookmark: _Toc485637227][bookmark: _Toc485637313][bookmark: _Toc485637399][bookmark: _Toc485637485][bookmark: _Toc485637571][bookmark: _Toc485637657][bookmark: _Toc485644220][bookmark: _Toc485637228][bookmark: _Toc485637314][bookmark: _Toc485637400][bookmark: _Toc485637486][bookmark: _Toc485637572][bookmark: _Toc485637658][bookmark: _Toc485644221][bookmark: _Toc485637229][bookmark: _Toc485637315][bookmark: _Toc485637401][bookmark: _Toc485637487][bookmark: _Toc485637573][bookmark: _Toc485637659][bookmark: _Toc485644222][bookmark: _Toc485637232][bookmark: _Toc485637318][bookmark: _Toc485637404][bookmark: _Toc485637490][bookmark: _Toc485637576][bookmark: _Toc485637662][bookmark: _Toc485644225][bookmark: _Toc485637237][bookmark: _Toc485637323][bookmark: _Toc485637409][bookmark: _Toc485637495][bookmark: _Toc485637581][bookmark: _Toc485637667][bookmark: _Toc485644230][bookmark: _Toc485637238][bookmark: _Toc485637324][bookmark: _Toc485637410][bookmark: _Toc485637496][bookmark: _Toc485637582][bookmark: _Toc485637668][bookmark: _Toc485644231][bookmark: _Toc485637239][bookmark: _Toc485637325][bookmark: _Toc485637411][bookmark: _Toc485637497][bookmark: _Toc485637583][bookmark: _Toc485637669][bookmark: _Toc485644232][bookmark: _Toc485637240][bookmark: _Toc485637326][bookmark: _Toc485637412][bookmark: _Toc485637498][bookmark: _Toc485637584][bookmark: _Toc485637670][bookmark: _Toc485644233][bookmark: _Toc485637242][bookmark: _Toc485637328][bookmark: _Toc485637414][bookmark: _Toc485637500][bookmark: _Toc485637586][bookmark: _Toc485637672][bookmark: _Toc485644235][bookmark: _Toc485637245][bookmark: _Toc485637331][bookmark: _Toc485637417][bookmark: _Toc485637503][bookmark: _Toc485637589][bookmark: _Toc485637675][bookmark: _Toc485644238][bookmark: _Ref505606109]Aggregation of multiple Emissions Reduction Fund project types across multiple farms
Farm 1
Farm 2
Farm 3
Project A: Beef cattle herd management
Project B: Sequestering carbon in soils in grazing systems
Project C: Avoided deforestation

Note: Figure 3 shows three individually owned farms participating in three different aggregated ERF projects that have been pooled into one ERF contract. Each of the three farms have decided to participate in beef cattle herd management and sequestering carbon soils in grazing systems projects. Farms 1 and 2 have also decided to participate in an avoided deforestation (preventing land clearing) project. An aggregator contracts with each farm and manages the three different projects in accordance with the methodology requirements for each project - the landholders each only enter into one contract with the aggregator. The aggregator registers three projects with the CER and manages the reporting and auditing requirements for each project with the farms. The aggregator also chooses to participate in an ERF auction, and sell the abatement arising from all three projects to the government under one contract. The three farmers share the net revenue (minus the aggregator’s fee).
The Authority notes that the voluntary online tool (R.1) could help simplify reporting and lower transaction costs for a bundled approach to aggregating projects, like that depicted in Figure 3.
The NFF has suggested the complexity of aggregation agreements and lack of standards for aggregators are a barrier to ERF participation (submissions on this research project and the 2017 review of climate policies). The Authority examined aggregation in its ERF review (CCA 2017b). The Authority found aggregation was common among projects successful in ERF auctions and made recommendations aimed at reducing the risks for landholders involved in aggregated projects including through increased information and transparency. 
[bookmark: _Toc512583927]Further opportunities for enhancing farm productivity
1.1.6 [bookmark: _Ref508372459]On-farm energy efficiency 
There may also be opportunities to improve the efficiency of energy use on-farm. In 2015-16, energy consumed by the agriculture sector represented almost two per cent of Australia’s total energy consumption. Over the last decade, this has grown at an average of about two per cent per year (DoIIS 2017). The amount of energy used varies for each farm, with more intensive agriculture, such as irrigated agriculture including dairy and cotton, generally using larger amounts of energy. 
There is scope to increase the efficiency of energy use on farms and reduce spending on electricity and fuel, for example through the improved design and operation of irrigation pumping, and using more energy efficient equipment in agricultural production (Box 11).
The Australian Government is helping to facilitate investment by farmers in energy efficient equipment or renewable power generation through the Clean Energy Finance Corporation (CEFC). The CEFC is making finance available at discounted rates through commercial banks including Westpac, National Australia Bank and the Commonwealth Bank (CEFC 2017b). A similar model could be adopted for the new Land and Environment Investment Fund the Authority recommends in Section 5.4.
	[bookmark: _Ref508697298] Smarter energy use on Australian dairy farms
Based on the Australian Bureau of Agricultural and Resource Economics (2017c) farm survey, in 2015-16 Australian dairy farms spent an average of just over $20,000 per year on electricity. This represented about three per cent of their total costs. ‘Smarter energy use on Australian Dairy farms’ was a Dairy Australia program funded by the Department of Industry and Science to improve the energy efficiency of dairy farms. Between 2012 and 2015, almost 1,400 dairy farmers completed an energy assessment through the program. Independent analysis of the data gathered through the assessment concluded that some energy savings were identified for all properties, with savings greater than $2,000 per year identified for about 45 per cent of properties. For example, a dairy in Bamawm Victoria reduced its electricity used by nine per cent through pump upgrades. Six farms in New South Wales saved between $1,080 and $3,108 per year by installing a variable speed drive to their vacuum pumps. 
Source: Dairy Australia n.d.b



The Authority believes the agricultural sector could contribute towards the Australian Government’s National Energy Productivity Plan, which provides a framework to accelerate action to deliver a 40 per cent improvement in Australia’s energy productivity by 2030, while reducing energy costs for Australian farmers. 
	Recommendation
[bookmark: _Ref506280513]The Australian Government work with state and territory governments to develop new National Energy Productivity Plan measures aimed at improving on-farm energy efficiency.



[bookmark: _Ref508372468]Coordinating agricultural research and development
While the focus of most government funded agricultural research and development (R&D) and extension work is on improving the productivity of the agricultural industry, there is some recognition among research organisations of the importance of developing emissions reduction or carbon storage options, enhancing resilience to climate variability and enhancing natural capital. Reflecting this, many of the Rural Research and Development Corporations (RDCs) have now integrated climate-related R&D and extension into their work programs, including Meat & Livestock Australia, Dairy Australia and Australian Pork Limited. The CSIRO and the Australian Research Council grants also make important contributions to research into reducing emissions on the land (ARC 2015, CSIRO n.d.). The question arises as to how best to build on this work and broaden research into opportunities across the sector.
There are 15 different rural RDCs across the agriculture, fisheries and forestry industries. The objective of the RDCs is to deliver ‘tangible and practical improvements for their industries in terms of productivity and profitability, sustainability, and the community’ (Council of Rural Research and Development Corporations n.d.). The Australian Government’s priorities for rural research and development, informed by the 2015 Agricultural Competitiveness White Paper, are promoting advanced technologies, managing natural resources and soils to improve production, managing biosecurity threats and adoption of R&D (Australian Government 2015). Some collaborative projects under the Rural R&D for Profit program are also undertaking research relevant to emissions reductions through consideration of nitrogen use efficiency (DoAWR 2016b).
The main collaborative program for agriculture-relevant climate change research is the Climate Change Research Strategy for Primary Industries (CCRSPI). CCRSPI identifies research priorities for future investment and collaboration by bringing together the RDCs, the CSIRO, and the Australian and state and territory governments. CCRSPI partners individually fund and manage the research according to the needs of their industry and region. CCRSPI is mainly focused on information sharing and collaboration. However it does not include targeted priorities for research funding, nor does it set delivery strategies or key performance indicators (CCRSPI n.d.). 
Agricultural R&D work undertaken on reducing greenhouse gas emissions over the past decade has shown how some agricultural emissions reduction technologies and practices support productivity and profitability objectives (Beukes et al. 2010, DoAWR 2016a, MLA 2015b). For example, research undertaken as part of the National Livestock Methane Program found that grazing beef cattle on leucaena, a legume fodder crop that grows in tropical and sub-tropical environments, could increase gross farm margins by up to 37 per cent and simultaneously reduce methane emissions by 17 per cent (MLA 2015b). Other research from the program found similar effects (although to a lesser extent) from grazing sheep on native shrubs with methane reducing properties in autumn in south-western Western Australia (DoAWR 2016a, MLA 2015b). Another finding from research was the potential emissions reductions associated with stock feed supplements made from marine red macro-algae (Asparagopsis taxiformis). In experimental conditions, supplements derived from the algae have been shown to reduce methane emissions by up to 80 per cent (DoAWR 2016a, MLA 2015b). At present, the supplements are not commercially available. Should they become so, there is the potential they could drive both emissions and productivity improvements by reducing feed energy losses in livestock through methane production, which would increase live weight gains and therefore profitability.
The 2015 Agricultural Competitiveness White Paper identified adoption of R&D in general as a priority area for further work and coordination (Australian Government 2015). The Australian Government funded AgriFutures (formerly the Rural Industries RDC) to develop an online extension hub and to analyse existing extension and capacity building models (eXtensionAUS n.d.). 
The Authority considered stakeholder calls for more R&D funding for land-based offsets in the ERF review (CCA 2017b). The Authority recommended that the Australian Government allocate additional funds for land sector method development and require RDCs to include emissions reductions as a priority for their work.
The Authority further encourages RDCs to continue to explore innovative ways to convey the outcomes of their research to farmers, building on their existing extension programs. For example, Dairy Australia in its extension model has integrated its messaging on improving farm efficiency and lowering emissions intensity, linking ‘smart business—lower emissions’. Dairy Australia has successfully rolled out these messages through short online videos that highlight the benefits to the farmer (Dairy Australia n.d.a).
	Recommendation
[bookmark: _Ref506280523]The Rural Research and Development Corporations and other relevant research bodies build on their existing extension programs to continue to offer guidance to landholders on how to reduce emissions and encourage natural resource management while further improving farm productivity. Rural Research and Development Corporations’ work programs should consider including objectives for both emissions reductions and natural resource management as well as on-farm profitability.



[bookmark: _Toc501544849][bookmark: _Toc501544934][bookmark: _Toc501544993][bookmark: _Toc501545111][bookmark: _Toc501545170][bookmark: _Toc501545830][bookmark: _Toc501545927][bookmark: _Toc501546008][bookmark: _Toc501546069]

Chapter 2 [bookmark: _Toc512583928]Conclusion
[bookmark: _Toc484176774]The Authority embarked on this research project to find out why more landholders are not taking action to achieve multiple benefits on their land when adopting practices like improving soil quality could save landholders money, particularly over the longer term.  
The answer bears some similarities to the reasons why opportunities for improving energy efficiency often go unaddressed (CCA 2016). Landholders may lack information to value the benefit of taking action. Alternatively the hassle factor or lack of direct incentives means doing something about multiple benefits does not seem worthwhile.
One of the key barriers to achieving multiple benefits is a lack of robust data from which benchmarks and metrics could be developed to assess the state of natural capital at the farm level and then estimate how it can be improved (or otherwise) by a particular management action.
This lack of farm level environmental information and its connection to farm financial performance also makes it difficult to develop and evaluate policy.  
It can be time-consuming and sometimes costly for landholders to participate in government programs aimed at improving environmental outcomes. The Authority is of the view that a voluntary online tool could make it easier for farmers to participate in government programs while also providing policy makers with better data to develop benchmarks and metrics in the future.
Government programs tend to be focused on only one objective rather than the achievement of multiple benefits. 
The Authority is aware that in some parts of government, consultation including across policy agendas (like carbon and natural resource management) is being done extremely well. There are also some programs and initiatives that are explicitly open to funding multiple benefits. The Australian Government’s Smart Farms Program is still being rolled out but appears to be very much a step in the right direction. That said, widespread coordination across programs and beyond government to achieve multiple objectives remains challenging. The Authority has recommended a community of practice to develop best practice guidance for all the players involved in program delivery but also, most importantly, so government and non-government representatives regularly engage with each other on these important issues.
With some exceptions, markets for multiple benefits (beyond carbon) are either embryonic or non-existent. The Authority thinks that the best option for encouraging the development of markets for multiple benefits (in the short term) is to piggy back off the Emissions Reduction Fund’s (ERF) success on the land. This could be done with an accreditation standard that ‘accredits’ ERF projects that also improve environmental outcomes on-farm (like biodiversity) or provide economic benefits to Indigenous communities. Other carbon offset schemes could adopt the same approach of accrediting emissions units that also carry genuine multiple benefits.
The development of new ERF methods (like fertiliser reduction) with a particular focus on broad acre agriculture would, in the Authority’s view, assist this effort.
The Clean Energy Finance Corporation’s work with banks to provide targeted finance to landholders wanting to invest in lower emissions or more energy efficient technology is one of the key success stories the Authority identified in the course of this research. The Authority would like to see this model applied more broadly (beyond low emissions and energy technologies) and recommends the establishment of a new Land and Environment Investment Fund to fund investment in projects that deliver genuine multiple benefits. 
The Authority hopes that the findings and recommendations in this report will help landholders become even more resilient in the face of environmental and economic challenges and assist the Australian community as a whole in the vitally important task of preserving our unique natural capital for the future.  
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[bookmark: _Toc512583929]Appendix A Public consultation
On 9 March 2017, the Authority released an issues paper to facilitate consultation on this topic of research. In response to the issues paper, the Authority received 19 stakeholder submissions, all of which are available on the Authority’s website at www.climatechangeauthority.gov.au.
Table A1 lists the individuals and organisations that provided submissions.
The Authority also held a number of consultation meetings with stakeholders, including with businesses, non-government organisations, research and development corporations and federal, state and territory government agencies.
This report also draws on consultation and submissions from the Authority’s Emissions Reduction Fund review and submissions made to the Australian Government’s 2017 review of climate policies.
The Authority thanks all those that provided submissions or engaged with the Authority for this work.
[bookmark: _Toc475522090][bookmark: _Ref510793098][bookmark: _Ref510793102][bookmark: _Ref510793104][bookmark: _Toc458600936][bookmark: _Toc460403883]Submissions received
	Submitter 
	Submission number

	Robert Saunders
	1

	Gordon Williamson
	2

	Kimberley Land Council
	3

	Victorian Catchment Management Authorities
	4

	Climate Friendly
	5

	The Wilderness Society
	6

	Wentworth Group
	7

	Doctors for the Environment Australia
	8

	Sustainable Business Australia
	9

	National Farmers' Federation
	10

	Green Collar Group
	11

	Australian-German Climate & Energy College
	12

	RepuTex
	13

	Corporate Carbon
	14

	NRM Regions Australia
	15

	Trust for Nature (Victoria)
	16

	South Australian Government—Department of Environment, Water and Natural Resources
	17

	Greening the Desert
	18

	Queensland Government—Department of Environment and Heritage Protection
	19
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[bookmark: _Toc512583930]Acronyms
	ACCU
	Australian Carbon Credit Unit

	AFI
	Australian Farm Institute

	CAP
	Common Agricultural Policy

	CCRSPI
	Climate Change Research Strategy for Primary Industries

	CEFC
	Clean Energy Finance Corporation

	CER
	Clean Energy Regulator

	CGIAR
	Consultative Group for International Agricultural Research

	CO2
	Carbon dioxide

	CO2-e
	Carbon dioxide equivalent

	CSA
	Climate smart agriculture

	CSIRO
	Commonwealth Scientific and Industrial Research Organisation

	ERF
	Emissions Reduction Fund

	GBR
	Great Barrier Reef

	IPCC
	Intergovernmental Panel on Climate Change

	LULUCF
	Land Use, Land-use Change and Forestry

	NEPP
	National Energy Productivity Plan

	NRM
	Natural resource management

	R&D
	Research and development

	RDC
	Rural Research and Development Corporation

	RET
	Renewable Energy Target
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