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The Climate Change Authority (the Authority) is proud to release this report outlining how Australia can reduce greenhouse gas emissions to meet its 2030 Paris Agreement target and subsequent, more ambitious targets; and prosper in a world transitioning to global net zero emissions. 
In 2016, the Authority released the final report of its Special Review, Towards a climate policy toolkit: Special Review on Australia’s climate goals and policies. That report looked at the policy action Australia should take to implement the outcomes flowing from the historic Paris Agreement. Since then important developments have occurred in Australia and around the world. For example, international scientific bodies have provided us with a better understanding of the existing and likely negative impacts that continued global warming will have on our natural environment, economic systems and way of life. And the costs of low-emissions technologies, particularly in the energy sector, continued to fall rapidly.
Australians are already experiencing the effects of a variable and changing climate. 2019 was Australia’s warmest and driest year on record—a key factor driving the past summer’s extreme bushfire season. Australian families and communities have lost loved ones, homes and livelihoods, and millions more endured hazardous air quality. Much wildlife and many natural ecosystems have been devastated. This crisis is occurring during a record severe and prolonged drought. 
Among developed countries, Australia is one of the most vulnerable to the impacts of climate change. In order to protect our health and wellbeing, and sustain our economic productivity and the natural systems that support us, Australia needs to participate in strong global action to reduce emissions. We need to position our economy for the coming changes in global trade and investment markets and do more to ensure we are prepared for future climate impacts that are unavoidable. 
The good news is that global action to reduce climate change presents many opportunities for Australia. Our abundance of clean energy provides Australia with a natural advantage in a low-emissions future. As global demand for energy increases and countries move to lower emissions, there will be a growing demand for Australia’s clean energy resources and low-emissions products. A lower emissions world has the potential to open up new areas of jobs and growth in Australia in diverse economic sectors such as sustainable agriculture, new green-tech industries, environmental and financial services and climate-resilient infrastructure to name a few. Emerging technologies, such as clean hydrogen, have the potential to generate opportunities in other sectors.
In this report, the Authority updates its previous policy toolkit on economy-wide opportunities to reduce emissions for Australia to meet its Paris Agreement commitments. The report presents 35 recommendations to help transition Australia to a low emissions future, building on the Government’s current policy settings to drive down emissions in the transport, industrial, electricity, agriculture and land, and waste sectors. It also extends the analysis to position Australia for the global acceleration in emissions reductions that will be necessary to avoid the worst impacts of climate change and to increase our resilience and preparedness for a changing climate. 

The Authority is firmly of the view that strong measures to tackle and prepare for climate change will enhance Australia’s economic prosperity. However, the climate is changing at an increasing rate and countries around the world are responding. Australia must act now or risk being left behind. The case for moving quickly to reduce climate change, adopt measures to build our resilience and seize the new low-carbon opportunities before us has never been stronger. 

[image: image002]

Wendy Craik AM
Chair, Climate Change Authority 
12 March 2020
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	The impacts of climate change are being felt in Australia and around the world and are projected to intensify. Global action to reduce greenhouse gas emissions will need to accelerate if we are to ensure the safety of our communities, secure our health and wellbeing, and achieve positive outcomes for economic productivity and the natural environment. Many countries are increasing their climate action ambition, adopting net-zero emission targets and deploying long-term climate change strategies.
The necessary global transition to low-carbon emissions and the need for Australia to enhance our preparedness for future climate impacts present challenges but also great opportunities. We are a resource-rich trading nation with abundant clean energy resources. Our prosperity depends on continued access to overseas markets, which will increasingly favour low- and zero-emissions products and services.
The Climate Change Authority (the Authority) views Australian leadership on emissions reduction and climate resilience to be of strategic national interest and therefore recommends that the Australian Government pursue a comprehensive suite of policies that:
· incorporates new strategies, including the Government’s proposed Technology Investment Roadmap, to optimise the transition of the Australian economy in a world moving to global net-zero emissions, improve our resilience to climate change and make the most of the opportunities that a low-carbon world will present to our economy
· positions us to meet our 2030 Paris Agreement target using emissions reductions achieved between 2021 and 2030 and to meet the subsequent, more ambitious targets that will necessarily follow
· supports businesses, governments, communities and families to develop, access and understand the technologies and information they need to reduce their emissions and build their preparedness for a changing climate.


The challenges and opportunities of transitioning to a low-emissions economy
Urgent global action is needed if we are to properly manage the risks to human health, natural ecosystems and economic productivity posed by human-induced climate change. Global warming has already reached 1.1°C above the pre-industrial level (the baseline adopted in the Paris Agreement). Across Australia, we are experiencing higher temperatures and coastal sea levels, more frequent and severe heatwaves and bushfire weather conditions, a longer bushfire season, and drier conditions across southern Australia. 
Climate change is a global problem requiring leadership and action from the international community. Through the Paris Agreement, 188 countries including Australia agreed to hold the increase in the global average temperature to well below 2°C above pre-industrial levels, to pursue efforts to limit the temperature increase to 1.5°C and to achieve global net-zero emissions in the second half of this century. In pursuit of those goals, countries are expected to progressively strengthen their emissions reduction ambition every five years. The agreement also outlines a commitment to improve preparations for the impacts of climate change. 
While the projected impacts and economic costs of unmitigated climate change continue to mount, the costs of action to reduce emissions are declining. National governments around the world are setting long-term emissions reduction targets to guide policy making and investment decisions. Regional and local governments are also taking action driven by price signals, as technology costs decline, and by community demands. Businesses have started to consider, disclose and manage climate risks, motivated by a desire to meet the expectations of customers, investors, regulators and, increasingly, the courts. 
Australia stands to prosper in a world with lower emissions. Our sun-drenched, windswept land has the potential to generate renewable energy at a world-leading rate. Our scientific institutions and highly educated workforce have changed the world for the better, as demonstrated through innovations like Wi-Fi, cochlear implants and advanced solar photovoltaic technologies. We have a strong reputation for clean, green produce—our beef, wine and dairy are renowned—and we have strong trade relationships worldwide. Our robust and stable institutions already make us an attractive destination for investors.
Our abundance of clean energy will give Australia a natural advantage in the global low-emissions economy. We could export clean energy through sub-sea cables and as hydrogen. We could produce energy-intensive goods like low-emissions steel and aluminium. We could become a hub for low- and zero-emissions manufacturing and processing, and for ‘green’ financial services, and there is long-term potential to export carbon offsets from the land. The potential for new jobs and flow-on benefits to regional communities is substantial.
The Authority is firmly of the view that strong measures to tackle and prepare for climate change will enhance Australia’s economic prosperity—it is not a case of sacrificing one for the other. 
We need new strategies and frameworks to underpin our prosperity
As a small, open economy, Australia will feel the full force of the global transition to net-zero emissions. If we do not embrace and prepare for the transition—for example, to make the most of our clean energy advantage—we risk our economy being left behind and our prosperity declining.
The challenges are readily apparent. We already face competition as other countries race to transition their energy systems and establish new industries such as hydrogen. There is presently an uncertain long-term future for some industries, regions and communities that have come to rely on emissions-intensive businesses. The uneven pace of actions to reduce emissions around the world will raise competitiveness concerns for our emissions-intensive, trade-exposed industries, and our exports generally, as we seek to accelerate our own emissions reductions.
Our future prosperity will be best served by planning for and managing the impacts of the global transition. Policy action is required to support the development of new industries and to navigate the bumps along the way. A lumpy transition, such as the one that has emerged in the electricity sector, can be disruptive and expensive. Through anticipation and planning, such as for changing global demand, technological innovations and changing consumer preferences, we can realise our opportunities and insulate ourselves from unexpected shocks. The National Hydrogen Strategy agreed to by the Council of Australian Governments (COAG) Energy Council in November 2019 is a good example. 
The Australian Government, by delivering on its commitment to develop a long-term climate change strategy, can provide a clear, long-term signal to businesses, investors and communities on the transition of the Australian economy in a world moving to a net-zero emissions. The strategy can also establish frameworks for future decisions on Paris Agreement targets and climate change policies and provide a foundation for addressing the implications of the transition for regions, communities and the disadvantaged.
The Government has indicated its long-term climate strategy will be underpinned by the forthcoming technology investment roadmap, which will aim to provide guidance to the public and private sectors on priority low-emissions technologies for the future and pathways for their efficient deployment. The roadmap could support the above-mentioned strategies by identifying emerging clean technologies that are aligned with our competitive advantages and have the potential to generate new economic opportunities for Australia’s regions and communities.
To ensure we make the most of the opportunities and manage the challenges, the long-term climate change strategy should incorporate or be complemented with:
a trade and investment strategy that identifies and leverages our new competitive advantages in a global net-zero emissions world
strategies and pathways for supporting regions and communities to position themselves for new and alternative economic opportunities
efforts to support the further development of a green finance market in Australia and position our traded goods and services sectors to participate fully in low-emissions markets. 
We can do more to reduce emissions 
The Australian Government’s initial Paris Agreement target is to achieve a 26 to 28 per cent reduction in emissions by 2030 compared with 2005 levels.[footnoteRef:2] As noted above, more ambitious targets will be required in Australia and around the world over time to meet the goals of the Paris Agreement. Consequently, emissions reduction policies implemented today should be sufficiently flexible and scalable to deliver emissions reductions beyond those required for the 2030 target. There are many opportunities for governments, industries and households to do more to reduce emissions. [2:  In setting its 2030 emissions reduction target, the Government advised it would use a carbon budget approach to track progress against the target. See Chapter 4 for more details.] 

The electricity sector is already delivering significant reductions in emissions. It is well positioned to play a vital role in leading the Australian economy to a low-emissions future, given declining clean energy technology costs, the need to replace an ageing coal-fired generation fleet and significant opportunities to improve our energy efficiency. This also creates opportunities for emissions reductions in other sectors, such as in industrial processes and transport, through electrification.
State and territory renewable energy targets are likely to provide the main policy incentives for clean electricity projects beyond 2020, building on progress made under the Government’s Renewable Energy Target. The National Electricity Market states should work closely with the Australia Energy Market Operator to ensure that the projects they support align with the priorities it has identified for delivering reliable, secure and affordable electricity. The COAG Energy Council should prioritise reforms to facilitate the integration of large amounts of low- and zero-emissions generation, energy storage and other technologies to ‘firm up’ intermittent renewables and demand-side response into the electricity market. Natural gas can still play a transitional role as a relatively low-emissions source of dispatchable electricity in the short to medium term, if current supply and price pressures can be alleviated. The economic life of natural gas generators can be extended beyond the time that they might otherwise be phased out for emissions reasons by modifying them to operate with hydrogen blended into the natural gas stream. Hydrogen has the potential to make other contributions to the electricity system including seasonal storage and load balancing. 
The COAG Energy Council should also give the National Energy Productivity Plan greater ambition and resources to accelerate measures that reduce emissions, lower business costs, reduce energy bills and improve health outcomes for households. There are opportunities to enhance current approaches to residential and commercial buildings (existing and new construction), consumer appliances and business equipment. A national energy savings scheme would harmonise and extend the schemes currently operating in some states and territories.
In the transport sector, reconsideration of a greenhouse gas emissions standard for light vehicles would be worthwhile. Such a standard would help reduce emissions, address the recent trend towards less efficient vehicles and provide technology-neutral support for low-emissions vehicles such as electric vehicles, hybrids and hydrogen fuel cell vehicles. There is also compelling evidence that it would save motorists money and improve air quality in our cities. 
The expected continued decline in electric vehicle costs and increases in range are likely to result in strong growth in uptake of electric vehicles in Australia during the 2020s and beyond. Hydrogen vehicles may also gain prominence, although they appear to be on a slower track. With these new technologies affecting the market, the government can play a role by ensuring a smooth transition. Its forthcoming electric vehicle strategy should ensure that vehicle charging infrastructure becomes widely available and consider the implications for fuel excise revenue and electricity network pricing as the share of electric vehicles in the passenger motor vehicle fleet rises.
In the industrial sector, fugitive emissions have been one of the primary sources of emissions growth in Australia in recent years driven by the rapid expansion in liquefied natural gas (LNG) production for export. This presents us with a challenge, given the benefits that flow to the Australian economy from these exports. The Safeguard Mechanism constrains growth in industrial emissions to an extent, but it is not designed to reduce them. The Safeguard Mechanism should be enhanced to ensure the industry sector plays its part in helping to meet our targets. It should incorporate declining emissions baselines for the largest emitters; targeted and transitional assistance for emissions-intensive, trade-exposed industries; and the ability to trade under- and over-achievement. 
To ensure they meet their declining baselines, liable entities under an enhanced Safeguard Mechanism could take action to reduce their emissions, acquire Australian Carbon Credit Units (ACCUs) or offset their emissions using over-achievement from another entity or period. In the longer term, it might also be possible to incorporate limited use of high-quality international credits. 
This approach would foster a deeper and more certain market for ACCUs generated via the Emissions Reduction Fund (ERF), which should retain a focus on offsets from the land and agricultural sector. ERF purchasing would continue in the meantime. A new Land and Environment Investment Fund would improve outcomes in the sector by investing in low-emissions and climate-smart agriculture—for example, by providing longer dated finance terms than are typically available but which are necessary for projects with relatively long payoff periods.
The Clean Energy Finance Corporation (CEFC) has proven to be successful in overcoming barriers to the flow of private finance into cutting-edge renewable energy, low-emissions and energy efficiency projects. Relaxing restrictions on the scope of its activities, its portfolio mix and the financial instruments through which it can invest will enable the CEFC to provide greater support for the transition to net-zero emissions across the economy where barriers to finance exist. 
We can empower people to act
Beyond direct policy interventions, there are a range of ways governments can empower businesses, households, communities, non-government organisations (NGOs) and others to take action to reduce emissions, as well as help them better prepare for the changes in our climate that are already locked in.  Governments in Australia could identify and remove remaining impediments to low-emissions activities; boost support for the research and development that is required to solve the difficult abatement challenges that remain across our economy; and help arm businesses, communities and consumers with better information to enhance their decision making when it comes to reducing emissions and managing the risks of a changing climate.
In the electricity sector, providing greater certainty on the timing of the retirement of coal-fired electricity stations will raise the prospects for timely investment in replacement, lower emissions generation capacity. It will also enhance planning support for local workforces. Fast-tracking reforms to energy market rules to better facilitate the integration of large amounts of low- and zero-emissions generation will ensure the significant investor appetite for the sector is not held back.
Advances in technology will be critical to a successful global response to climate change. In Australia, further research, development and deployment will help to maximise our contribution to global emissions reductions and realise the potential opportunities that the shift to a net-zero emissions global economy offers. There are emissions problems for which science and engineering have not yet identified solutions or where potential solutions have been identified but are still some way from being implemented at scale on a commercial basis. 
There are several ways in which the government can boost its support for innovation. The Government has said its technology investment roadmap will aim to stimulate research and development and the early deployment of emerging clean technologies and track the progress of these technologies for reaching commerciality. The Government can also allocate new funding to the Australian Renewable Energy Agency and consider expanding its scope beyond renewable energy to energy efficiency and low-emissions technologies more generally. New funding can be made available for research on low-emissions agriculture and carbon farming, including basic research and applied research (such as new ERF methods), and the development of reporting tools. Research and development support could also be prioritised for new areas of potential comparative advantage in a decarbonising global economy and sectors with well-defined low-emissions goals, targets and pathways. This includes support for industries and sectors that have embraced the challenge and are driving emissions reductions but that require assistance in specific areas that they cannot address on their own. 
The primary focus of this report is on the task of reducing greenhouse gas emissions and the implications and opportunities for Australia of a decarbonising global economy. However, the Authority acknowledges the importance of enhancing Australia’s resilience and preparedness for the expected changes in our climate. There is a view among many of the people consulted for this report that Australia should be doing more to prepare for the impacts of climate change that lie ahead. While there is a broad awareness of some of the likely current and future impacts, understanding of the risks and what can be done to better prepare for them can be improved. 
Such matters are an integral part of climate change policy and increasingly of national economic significance as the frequency and severity of climate-related events increase. 
The Australian Government has recently commenced two significant processes aimed at building Australia’s resilience to future climate change impacts: the recent establishment of a National Royal Commission into the 2019-20 unprecedented bushfire season; and a forthcoming report by the CSIRO, in partnership with an expert advisory panel chaired by Australia’s Chief Scientist, to provide practical options for Australian governments to support and improve climate and disaster resilience. The resulting information from these processes should go a long way towards addressing the Authority’s recommendations on preparedness and resilience. In particular the Authority has proposed an update of the National Climate Resilience and Adaptation Strategy, both to better communicate the range of initiatives the Government already has underway and to identify future priority actions to enhance Australia’s readiness for climate impacts. 
The Authority considers there is a strategic leadership role for the Government to play in ensuring businesses, communities and environmental managers have the high-quality, locally relevant climate change information they need to better assess and manage current and projected climate risk and impacts. Initiatives such as the Government’s Future Drought Fund provide opportunities to roll out such support. 
All levels of government have differentiated yet complementary responsibilities in preparing Australia for the current and future impacts of climate change. Coordinated action on climate resilience across levels of government will be crucial to ensuring Australia can manage the risks of climate impacts effectively. The terms of reference of both the bushfire royal commission and the CSIRO report, seek to investigate ways to strengthen coordination across levels of government. 
There is no time like the present
This update to the Authority’s 2016 Towards a climate policy toolkit report sets out a suite of policies to increase resilience in Australia and to position Australia to meet its commitments under the Paris Agreement—its 2030 targets and beyond. The toolkit also provides options to create and seize major opportunities that will arise for Australia in the global transition to net-zero emissions. Recommendations on the above issues and more are described in further detail in this report.
The case for moving quickly on the recommended policy toolkit is strong. Additional flexible and scalable policies are required to ensure we meet our 2030 emissions reduction target but, even more importantly, to put us on a trajectory for the emissions reductions required to contribute to the long-term goals of the Paris Agreement and avoid the worst impacts of climate change. As the Authority has stated previously, a delay in action is likely to come at a cost.
Moreover, the climate is changing at an increasing rate and countries around the world are responding. We need to anticipate the likely consequences and prepare accordingly. This will help us to avoid sudden and unpalatable impacts on our economy. It will also help us to make the most of the opportunities that our strong institutions and natural endowments of clean energy and high-value mineral resources afford us. However, the world will not wait for us to do so. The work to be done in 2020 on the Government’s long-term climate strategy presents an ideal vehicle for considering much of what the Authority has recommended in this report.
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Chapter 6.	Transitioning Australia to a low-emissions future
1. Develop a long-term climate change strategy that secures Australia’s contribution to the achievement of the temperature goals of the Paris Agreement and ensures we make the most of the opportunities arising from the transition to a low-emissions global economy.
2. Include emission reductions and climate resilience as a standing item on the Council of Australian Governments (COAG) meeting agenda.
3. Develop a trade and investment strategy that identifies and leverages Australia’s competitive advantages in a net-zero emissions world.
4. Governments should work together to support industries and communities facing an uncertain future to identify pathways for industries to evolve and remain competitive and to exploit new economic opportunities, including:
· potential infrastructure requirements and supply chain logistics
· assessment of vocational training needs for new low-emissions industries
· exploration of opportunities for Indigenous communities

5 	Aim to meet Australia’s 2030 Paris Agreement target using emissions reductions achieved between 2021 and 2030.
6	Develop an international climate strategy to:


support a strong global response to climate change that minimises physical impacts on Australia and increases international demand for Australia’s emerging low-emissions export industries
maximise the opportunities for Australia from international trade in emissions reductions, including by:
a.	identifying potential carbon trade partners, prioritising developing countries in our region
b.	supporting potential trade partners to build their capacity to deliver low-cost, high-integrity international units
c.	defining the criteria for and identifying the international units considered to be ‘high-integrity’ and acceptable to Australia
d.	establishing quotas on the import of international units to ensure Australia’s domestic transition to a low-emissions economy continues
e.	establishing a timeline for high-integrity international units to be permitted under the enhanced Safeguard Mechanism.
Chapter 7.	Preparing for a changing climate
7	In consultation with state, territory and local governments, and drawing on the findings of the bushfire National Royal Commission and the forthcoming CSIRO report on climate resilience, review and update the 2015 National Climate Resilience and Adaptation Strategy to ensure a coordinated and integrated approach, with clear roles and accountabilities, to enhance Australia’s climate resilience.
8	Fully integrate consideration of emissions and climate change risks in decision making about government programs, assets and services through frameworks such as the Climate Compass.
9	Implement the strategic actions in the National Climate Science Advisory Committee’s Climate science for Australia’s future report to get the most out of the Government’s investment in climate science and ensure governments, businesses and communities have the information they need to respond to climate change risks.
Chapter 8. 	Electricity
10	To promote the reliable and secure supply of clean electricity at lowest cost for electricity consumers, National Electricity Market (NEM) jurisdictions should, in the design and implementation of their renewable energy policies:
emphasise renewable projects that align with the priorities identified by the Australian Energy Market Operator (AEMO) in its Electricity Statement of Opportunities and Integrated System Plan
consider supporting projects located outside of their respective jurisdictions where this will maximise benefits for their electricity consumers and the NEM generally
include electricity system security as a criterion in project selection processes, consult with AEMO for advice on security implications of proposed projects and consider supporting system strength remediation measures. 
11	The COAG Energy Council should fast-track reforms to facilitate the integration of large amounts of low- and zero-emissions generation and related technologies into the electricity market, focusing on distributed energy resources, integration of storage and demand-side response and timely and efficient transmission and generation investment. 
12 The Government’s Underwriting New Generation Investments program and bilateral energy agreements with the states should further align with the priorities for generation and transmission identified in AEMOs Integrated System Plan and be supported by rigorous cost–benefit analysis to ensure efficient outcomes for electricity consumers.
13	Identify and implement measures for providing greater certainty on the timing of the retirement of ageing coal generators to facilitate timely investment in replacement capacity and storage and to enhance planning for measures to support local workforces and communities affected by closures.
Chapter 9.	Industry
14	Enhance the Safeguard Mechanism to deliver emission reductions from large emitters in industry, with:
declining baselines with clear trajectories and the ability to trade under- and over-achievement once baselines have commenced declining and are binding
targeted, transitional and transparent competitiveness assistance to emissions-intensive, trade-exposed industries captured by the enhanced Safeguard Mechanism where a demonstrated risk of carbon leakage exists.
15	Investigate how best to encourage smaller businesses to reduce emissions, including through assistance to participate in the Emissions Reduction Fund (ERF).
Chapter 10.	Transport
16	Reconsider implementing a greenhouse gas emissions standard for light vehicles and undertake a cost-benefit analysis of an emissions standard for heavy vehicles.
17	The forthcoming electric vehicle strategy should aim to minimise barriers to electric vehicle uptake by:
addressing standards for vehicles and charging infrastructure to ensure interoperability
ensuring public electric vehicle infrastructure addresses barriers to uptake for those without access to private charging
ensuring adequate infrastructure coverage on highways and in regional areas
considering implications for electricity network tariff reform and fuel excise revenue
incorporating information about electric vehicle ownership costs in the Green Vehicle Guide
promoting the development of a used car market for electric vehicles, including through consideration of reduced import barriers for quality used electric vehicles
 setting targets for electric vehicle adoption in government fleets.
18	Investigate barriers to shifting freight transport from more emissions-intensive road to less emissions-intensive rail transport and how these can be overcome by Government. 
Chapter 11.	Agriculture and land
19	Land use and agriculture activities should continue to be covered by the ERF crediting mechanism, with credits continuing to be used as offsets for facilities covered by the Safeguard Mechanism and available for use in other (for example, voluntary) markets. The ERF purchasing mechanism should continue until an enhanced Safeguard Mechanism provides a source of demand for credits.
20	Undertake a review of green product standards and definitions being developed in export markets and engage with trade partners to ensure they do not unduly restrict market access for Australian agriculture.
21	Allocate additional funds for research on low-emissions agriculture and carbon farming, including possible new agricultural industries. This would include basic research, applied research (including on new ERF methods) and the development of tools to report on the emissions profile of agricultural activities.
22	Introduce a Land and Environment Investment Fund (that is, a Clean Energy Finance Corporation (CEFC) for the land) to invest in actions to support low-emissions and climate-smart agriculture and associated environmental services.
23	Investigate and implement the most effective incentives to encourage the use of emissions-reducing inputs in agricultural production systems.
24	Together with state and territory governments, continue to coordinate and integrate programs designed to increase mitigation, build resilience to drought and climate impacts, enhance biodiversity and provide benefits for Indigenous communities, including through interjurisdictional partnerships and program linkages.
Chapter 12.	Waste
25	Work with the states and territories to reduce landfill emissions by strengthening and harmonising regulations on methane emissions from landfill waste, diverting organic waste from landfill and fully implementing the National Food Waste Strategy.
26	Recognising the benefits of a circular economy approach for emissions reductions, ensure implementation of the National Waste Policy Action Plan considers industry development, the waste hierarchy, research and development needs, training requirements and barriers to adoption; and emphasises the creation of industries in regions undergoing transition.
Chapter 13.	Energy efficiency
27	Working with the COAG Energy Council, reinvigorate the National Energy Productivity Plan, with enhanced ambition and additional resources, including by:
implementing a National Energy Savings Scheme that builds on existing state and territory energy efficiency schemes
accelerating implementation of the Independent Review of the Greenhouse and Energy Minimum Standards Act, strengthening existing performance standards and extending coverage to new categories of appliances and commercial equipment, such as hot water products and pumps, boilers and air compressors
accelerating energy efficiency improvements for buildings in the National Construction Code via the Trajectory for Low Energy Buildings initiative
developing a detailed action plan for improving the energy efficiency performance of existing commercial and residential buildings via the Addendum to the Trajectory for Low Energy Buildings initiative; and addressing energy efficiency improvements for vulnerable consumers.
28 In partnership with state and territory governments, design and deliver targeted programs to improve energy efficiency in priority groups, such as low-income households and small to medium businesses, through the provision of information, expertise and financial assistance (grants and tax incentives) where appropriate.
29 All governments should pursue energy efficiency improvements in government owned and leased buildings, undertake targeted retrofits and implement steadily rising minimum standards for public housing to improve the energy efficiency performance of the public housing stock.
Chapter 14.	research and development, innovation and technology
30 In developing and implementing the Technology Investment Roadmap:
· partner with industry and researchers to identify areas where research and development (R&D) support is needed to capitalise on areas of comparative advantage for Australia and to support strategic development of clean technology industries
· continue to fund the Australian Renewable Energy Agency and consider expanding its remit into other sectors requiring R&D for low-emissions technology or practice
· build on Australia’s Mission Innovation commitment to double investment in clean technology over the five years to 2020 by undertaking to grow the level of investment further to 2030
· support the development of negative emissions technologies, including R&D and methodology development for inclusion in the ERF
31 Target funding support for innovation in emissions reduction towards harder-to-abate and emissions-intensive, trade-exposed industries and towards industries with well-defined low-emissions goals, targets and pathways.
32 Expand the remit of the CEFC to allow it to invest in emissions reduction technologies in all sectors to help overcome barriers to finance. Restrictions on the scope of the CEFC’s activities, its portfolio mix and the financial instruments it can use should be lifted. The Government should consider making further capital injections in the CEFC to fund this expansion.
Chapter 15.	Finance and investment
33	Review the data that are necessary to enable industry, investors and business to understand and manage climate-related financial risk and develop and implement plans for addressing gaps and deficiencies in the data.
34	A joint taskforce of the Council of Financial Regulators should:
develop standard reporting criteria to enhance the quality and usefulness of disclosures under the Taskforce on Climate-related Financial Disclosures framework. To support standardised reporting, the Government should develop standardised national climate scenarios aligned to the Paris Agreement temperature goals
together with the major accounting bodies, examine the phasing-in and mandatory reporting of climate-related risks and mainstream climate-related disclosures in companies’ audited financial statements
provide regulatory guidance to clarify the duties of institutional investors to consider climate-related risk.
35	To facilitate the development of Australia’s green finance market and ensure Australian low-emissions industries, products and services are able to benefit from increased international green investment flows, the Australian Government should consider the recommendations of the Australian Sustainable Finance Initiative when the final report is published, and: 
participate in international initiatives developing global green economy rules and standards
collaborate with other jurisdictions to ensure alignment and convergence of emerging international classification systems for low-emissions technologies, assets and industries (low-emissions taxonomies) and to ensure Australia’s low-emissions exports are defined and included
assist the finance and investment sector to develop standards and verification processes for green finance products and services, including through possible funding and endorsement.
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[bookmark: _Toc30674669][bookmark: _Toc30685243][bookmark: _Toc35416940]The challenges and opportunities of transitioning to a low-emissions economy
Climate change is a serious global challenge and poses major risks to the Australian community, economy and environment. Climate change impacts are already being observed in Australia and around the world. The faster the world acts to reduce emissions, and the better we manage the risks from climate change through adaptation measures, the less onerous the impacts of climate change will be.
Countries around the world are increasing their efforts to minimise greenhouse gas emissions associated with human activity. National governments have set their initial targets under the Paris Agreement and are implementing policies to reduce emissions. Investors, insurers, financial regulators, regional and local governments, businesses and consumers have begun to take account of climate risks and/or their contribution to the emissions problem. For example, increasingly, investors are directing capital toward sustainable investments, consumers are demanding products produced with minimal environmental impact, and businesses are seeking to meet the demands of investors and consumers by reducing their emissions footprint. 
However, the transition to a low-emissions global economy is only just beginning. Global emissions are still increasing. Countries, including Australia, will need to do much more in this and coming decades if the goals of the Paris Agreement are to be met.
This presents risks and challenges for Australia, but these will be outweighed by the substantial opportunities on offer if we manage the transition well. A sustained, comprehensive policy response will ensure we make our contribution to reducing emissions and make the most of the opportunities that we can create or will come our way. Australia has the potential to be a leader in renewable energy production and exports, an exporter of sustainable products and knowledge and a hub for the growing sustainable finance market. These and other opportunities will support new industries and jobs in Australia while we take steps to manage impacts elsewhere in the economy. 
The advice provided in this report is intended to help the Australian Government to manage this transition, fulfil its commitments under the Paris Agreement and position Australia to prosper in a low-emissions global economy.
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The Climate Change Authority (the Authority) is an independent statutory agency established to provide expert advice to the Australian Government on climate change policy. The Authority does this by conducting statutory and specifically commissioned reviews and by undertaking independent research and analysis. The Authority is made up of a Chair, the Chief Scientist and up to seven other members. Further detail on the Climate Change Authority can be found at www.climatechangeauthority.gov.au. 
The Climate Change Authority Act 2011 (Cth) requires the Authority to have regard to the following principles when assessing the relative merits of emissions reduction policies:
economic efficiency
environmental effectiveness
equity
the public interest
the impact on households, business, workers and communities
support for the development of an effective global response to climate change 
consistency with Australia’s foreign policy and trade objectives.
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This report updates the Authority’s 2016 report, Towards a climate policy toolkit: Special review on Australia’s climate goals and policies (the 2016 Special Review) on policies for meeting Australia’s emissions reduction commitments under the Paris Agreement. Given developments in Australia and around the world in the economics and science of climate change, the Authority has undertaken independent research and analysis to review and update its earlier advice.
In developing this updated toolkit, the Authority has taken a long-term view to ensure policy options enable Australia to meet its 2030 targets and subsequent, more ambitious emissions reduction targets in line with the Paris Agreement. Importantly, the advice also takes account of the challenges and opportunities facing Australia as the world transitions to a low-emissions economy.
This report draws on previous internal research, further desktop research, analysis, and consultation with interested parties from industry, government and the non-profit sector. This includes three ‘stocktake’ reports released by the Authority in the first half of 2019 which examined:
climate change policies at the Australian and state and territory government levels
strategies other countries are using to achieve their emissions reduction goals
actions being taken by industry to position for a carbon constrained future.
As was the case in 2016, in this report the Authority recommends a climate policy toolkit for Australia but does not give a complete blueprint for implementing each of the policies or provide detailed estimates of the abatement potential associated with each recommendation. The detailed policy design and implementation arrangements will need further work by government in consultation with stakeholders. This would include governance arrangements and appropriate legislative frameworks. These policy design elements will also fundamentally affect the abatement that each recommendation may lead to. The Authority is confident that its proposed measures, appropriately calibrated, would lead to emission reductions to more than meet current targets.
There are some matters which affect the delivery and outcomes of climate policy but are outside the scope of this review. These matters also warrant further consideration:
support for vulnerable groups across Australia in the transition to a net-zero emissions economy, including those vulnerable to the impacts of climate change and to any climate policy induced price rises, those on low-incomes, Indigenous communities and regional communities
planning permissions for large-scale, low-emissions project development—in particular, whether these create unnecessary barriers to approval
consistency of current government policies with the policies recommended in the Authority’s toolkit.
Public consultation
The Authority consulted widely as part of this research and thanks all individuals and organisations that took the time to share their expertise and knowledge. 
In response to a consultation paper published in July 2019, the Authority received 67 written submissions (Appendix A). Submissions can be found at http://climatechangeauthority.gov.au/submissions/submissions-received.
The Authority also met with individuals from more than 50 organisations and heard from diverse groups including:
industry organisations
research bodies and non-government organisations 
Australian, state and territory and local government agencies 
businesses.
The Authority also considered submissions made in response to the stocktake reports on domestic and international mitigation action published earlier this year and other reviews completed since 2016.
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Chapters 2 to 5 of this report provide an update on climate change science and policy developments. They summarise the most recent, authoritative analysis of current and projected climate change impacts and progress on implementation of the Paris Agreement. They outline current emission levels and abatement that will be required to meet Australia’s commitments made under the Paris Agreement. They also establish the purpose and objective of the advice in this report.
Chapter 6 explores how we can best position Australia to take advantage of the opportunities that will arise from the global shift to net-zero emissions, in the process managing the transitions risks that are likely to emerge from climate actions being pursued by governments, businesses and consumers around the world. Chapter 7 identifies how we can better prepare for the physical risks that climate change presents to our economy and communities.
Chapters 8 to 15 examine developments in each of the key sectors of the economy, including emissions and technology trends and current climate policies. They update the Authority’s previous advice on opportunities for policy action to reduce emissions. 
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	Australia is already experiencing increases in temperature and sea-level rise. Average surface air temperatures in Australia have warmed by approximately 1.4C since 1910.
Climate change is also contributing to changing rainfall patterns, with a greater proportion of annual rainfall coming from heavy rain days and rainfall over parts of southern Australia having declined.
There is evidence that the lower the rise in global temperature, the lower the risks to humans and the natural environment. Strong action is necessary to limit emissions and increases in the Earth’s temperature and prevent the impacts of climate change becoming increasingly severe. Warming of more than 2C is modelled to lead to more frequent unprecedented high temperatures and greater risks to the way we live and to the natural world.
Australia needs to do two things to effectively address the risks posed by climate change. First, it needs to play a proactive role in coordinated international mitigation efforts; and, second, become better prepared for future climate impacts. Together, these will protect the resilience, health and wellbeing of Australians and sustain Australia’s economic productivity and the natural systems that support us.
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Climate change is the response of the Earth’s climate system to human-induced emissions of carbon dioxide (CO2) and other greenhouse gases, leading to higher concentrations of these gases in the atmosphere. Human activities such as the burning of fossil fuels for energy, industrial processing, agricultural production and land clearing are causing climate change by increasing the concentrations of these greenhouse gases (UNEP and UNFCCC 2001). 
In 2016 the CO2 concentration in the atmosphere rose above 400 parts per million (ppm) and the concentrations of long-lived greenhouse gases reached 500 ppm carbon dioxide equivalent (CO2-e) for the first time in at least 800,000 years (BoM and CSIRO 2018).[footnoteRef:3] The rate of increase in CO2 concentration since the year 2000 is about 10 times faster than any time in the past 800,000 years (IPCC 2018). These higher greenhouse gas concentrations are leading to higher temperatures and these in turn are driving further changes in the climate system (Box 1). [3:  Pre-industrial concentrations of CO2 in the atmosphere were around 280 ppm over the past 2,000 years and generally under 300 ppm for the previous 800,000 years (BoM and CSIRO 2018).] 

Globally, average temperature is over 1C warmer than the period 1850 to 1900.[footnoteRef:4] Human-induced warming is responsible for essentially all of this change—with natural solar and volcanic contributions adding less than 0.1C of either warming or cooling (IPCC 2018). Each decade since the 1960s has been warmer than the previous one and the last five years (2015–2019) have been the five warmest years on record (NASA 2020).  [4:  Average temperature refers to combined surface air and sea surface temperatures (IPCC 2018).] 

The increase in global temperature has already increased the frequency and/or severity of heatwaves, droughts, floods and some other extreme weather events, altered ecosystems and exacerbated biodiversity losses across the world (IPCC 2018, IPBES 2019).
Global sea levels have risen by over 20 centimetres since 1880 and the world’s oceans are absorbing more CO2, causing ocean acidification (BoM and CSIRO 2018).
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The Earth is warmed by the sun and the atmosphere acts as a blanket, trapping some of the sun’s energy and stopping it from being radiated back into space. This is the natural ‘greenhouse effect’. 
For centuries prior to industrialisation, incoming sunlight and outgoing radiation were in balance (BoM and CSIRO 2018). Since industrialisation, the increased levels of CO2 and other greenhouse gases in the atmosphere have enhanced this greenhouse effect. The emitted gases trap more heat, causing the world to warm. This increased heat is also changing patterns of air and water movement in the atmosphere and oceans, leading to changes to rainfall and increasing the severity of heatwaves and some extreme weather events (Trenberth 2011; BoM and CSIRO 2018). 
Because increased levels of CO2 persist in the atmosphere for hundreds of years, even if all emissions resulting from human activity ceased today, the atmosphere and oceans will continue to warm until a new balance is reached. Further warming and sea-level rise is inevitable from the emissions already in the atmosphere, but past emissions alone are likely to contribute less than 0.5C of additional warming (IPCC 2018; BoM and CSIRO 2018). 
As more emissions enter the atmosphere, warming will continue to increase and will persist for hundreds of years unless action is taken to remove these emissions from the atmosphere. Currently, CO2 removal processes and technologies are not possible at scale without significant costs, impacts and risks (Smith et al. 2016). 
Limiting global temperature at any level requires reducing emissions to net-zero (IPCC 2018). Reducing global emissions sooner will prevent greater changes to the world’s climate and will reduce associated risks to human and natural systems.
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Australia is experiencing increases in temperature and sea-level rise. Surface air temperatures in Australia have already warmed by approximately 1.4°C (BoM n.d.). Figure 1 shows observed and simulated temperature anomalies for Australia, with and without the effect of human activities. This illustrates the extent to which Australia’s climate has been affected by human activities and the projected future change. Over the past half a century, the sea level around Australia has risen at an average rate of 2.1 millimetres per year (CoastAdapt 2018).
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Source: Reproduced by permission of Bureau of Meteorology, © 2018 Commonwealth of Australia
Note: The grey shaded area in this chart shows the estimated impact of human emissions on Australia’s temperature observations, whereas the blue shaded area projects the climate without human emissions. 
The projected future temperature increases in Australia are expected to be greater than the global average. This is illustrated by the two horizontal dotted lines in the chart. For global warming of 2C, the expected warming in Australia is estimated to be 2.5C.
In Australia, 2019 was the warmest and driest year on record (BoM 2020). These warm and dry conditions were a key factor driving extreme fire conditions observed in the 2019–20 spring and summer (BoM 2019d). Historically there has also been an increase in extreme heat events, with more days in each year in the top 1 per cent of temperatures experienced (Figure 2).
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Source: Bureau of Meteorology
Note: This shows the number of days each year where the Australian area-averaged daily mean temperature is extreme. Extreme days are those above the 99th percentile of each month from the years 1910–2017. These extreme daily events typically occur over a large area, with generally more than 40 per cent of Australia experiencing temperatures in the warmest 10 per cent for that month.
Climate change is contributing to changing rainfall patterns, with a greater proportion of annual rainfall coming from heavy rain days (BoM and CSIRO 2018). Reduced rainfall during April to October in the south of the country has affected winter crops in recent decades—this is consistent with climate change projections, but the trend so far is difficult to distinguish from year-to-year variability (BoM and CSIRO 2018). Warmer oceans off the coast of Queensland caused coral bleaching of the Great Barrier Reef in 2016 and 2017 (BoM and CSIRO 2018). Over the period 2016 to 2018 the Great Barrier Reef lost as much as 50 per cent of its shallow water corals (Hughes et al. 2017; IPCC 2018). Bleaching is a stress response of coral. With prolonged or severe thermal stress, coral can ultimately die (BoM and CSIRO 2018). 
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Australia’s bushfire conditions have changed in recent decades. In southern and eastern Australia fire seasons have started earlier and more extreme conditions have been observed during summer. The Bureau of Meteorology has stated that these changes are at least partly attributable to climate change (BoM 2019a). Northern Australia has experienced an increase in monsoonal rainfall, which has increased fuel growth and hence fire risk (BoM 2019a).
The impact of climate change on the frequency and severity of bushfire conditions includes changes in weather patterns, temperature, environmental moisture and fuel conditions (BoM 2019a). 
The spring and summer of 2019–20 brought widespread and damaging bushfires to eastern Australia. Readings from the Commonwealth Scientific and Industrial Research Organisation (CSIRO) Forest Fire Danger Index (a measure of fire weather conditions) observed in September 2019 in southern Queensland and northeast New South Wales (NSW) were beyond what had previously been observed since 1950 (BoM 2019b). In NSW and Victoria, it is estimated that over 5.3 million hectares had burned during the fire season by early January.
Fire seasons are changing in other countries, and there is an emerging overlap of fire seasons internationally that will probably limit the future availability of shared resources (IGEM 2018).
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The lower the rise in global temperature, the lower the risks to human and natural systems. For example, analysis by the Intergovernmental Panel on Climate Change (IPCC) has demonstrated the benefits of pursuing efforts to limit warming to 1.5C by comparing the difference between projected climate change impacts at 1.5C and 2C.[footnoteRef:5] It is worth noting that these increases in temperature are expressed as a global average and some areas will warm substantially more than this. By keeping global warming to 1.5C, there is a lower risk of extreme hot weather, flooding and drought and a smaller expected rise in sea level. Minimising these impacts would reduce the risks of economic and social disruption by helping to protect coastal communities, agricultural production and natural ecosystems and to limit health risks. Globally, limiting warming to 1.5C is projected to expose 420 million fewer people to extreme heatwaves and 10 million fewer people to risks associated with sea-level rise compared with warming of 2C (IPCC 2018). In Australia, limiting global warming to 1.5C is projected to reduce water stress and significantly reduce impacts on ecosystems and food production (IPCC 2018). [5:  The IPCC is the United Nations body responsible for assessing the science related to climate change.] 

However, even at 1.5C warming, there are likely to be significant impacts on some ecosystems. For example, there is a risk of losing 70 to 90 per cent of tropical coral reefs compared with 2018 levels (IPCC 2018). Small Island developing states and low-lying tropical nations will be particularly affected by climate change at 1.5C warming from loss of corals and other impacts such as storm surges and increased temperatures (IPCC 2018).
If strong action is not taken to limit emissions, the impacts of climate change will become increasingly severe. Warming of more than 2C is projected to lead to more frequent unprecedented high temperatures, disrupting human and natural systems (Power 2019; IPCC 2018). With more than 2C warming, there are increasing risks that the climate system may respond with sudden and abrupt changes, particularly in water availability and heat extremes, rather than incremental changes (Box 3). These sudden changes could have severe consequences for humans and natural systems due to the extent or speed of the change. 
Meeting the Paris Agreement goal to keep the rise in global temperatures well below 2C, and to pursue efforts to limit the temperature increase to 1.5C, will limit this damage. The IPCC projects that, on current warming trends, human-induced global warming will reach 1.5C around 2040 (IPCC 2018). Analysis of current commitments under the Paris Agreement indicates the world is tracking for at least 3C of warming by 2100—well above the commitment to limit temperature increases to well below 2C (UNEP 2018). 
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The higher the concentration of greenhouse gases in the atmosphere, the greater the risk of non-linear changes to the climate, including passing ‘tipping points’ in climate systems. ‘Tipping points’ can lead to large changes in the state of the climate and ecosystems from which it could take tens of thousands of years to millions of years for the Earth to return. Some tipping points, such as species extinction, are irreversible.
For example, global warming may lead to large and irreversible sea-level rise from the loss of land-based ice sheets. The centre of the Greenland ice sheet has been stable for three million years (Bierman et al. 2014), but models indicate it could melt entirely, contributing one to two metres to sea-level rise over the next two hundred years and five to seven metres to sea-level rise over a thousand years or more (IPCC 2018; NASA 2019). The ice sheets might regrow with a cooling of the climate, but that would depend on many factors (IPCC 2018).
A faster rate of warming also increases the risk of species extinction, particularly as warming interacts with ice loss, ocean acidification and other stressors. Many species are at risk from climate change across terrestrial, freshwater and marine ecosystems (IPCC 2014a).
The IPCC states that overshooting a 1.5C or 2C temperature target before reducing global emissions to net-zero is a risky strategy for limiting dangerous climate change to human and natural systems. This is because the temperature at the peak of global warming is important in determining impacts. If the peak temperature is high, it increases the risk of large, irreversible impacts occurring (IPCC 2018).
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Climate change has already imposed economic and environmental costs within Australia and globally. However, these current impacts are small compared with the impacts that are projected with future warming. Global efforts to reduce emissions will help to avoid or minimise these projected impacts. 
Impacts in Australia
Among developed countries, Australia is one of the most vulnerable to the impacts of climate change (Kompas et al. 2018). Climate change poses significant risks to our economy, communities and the natural environment.
There have already been large costs associated with extreme weather events that are made more likely by climate change. Some recent extreme events include the 2009 Black Saturday fires in Victoria, fires in Gondwanan forests in Tasmania in 2016 and 2019, flooding in Queensland in 2011 and 2019, and the current prolonged drought in north-western NSW, where it is drier than during the Millennium Drought (ANU 2019). These events are consistent with the expected outcomes of a warming world and have large economic impacts which are borne across different sectors of the economy (Steffen et al. 2019). 
Climate change is also affecting the natural environment, changing the distribution of species and ecosystem functions such as water and nutrient cycles (CSIRO 2012). For example, climate change is a significant threat to the large old trees in Mountain Ash forests (Lindenmayer 2016) and may already be posing a significant risk to the Australian pygmy possum that inhabits the alpine area due to a decline in its main food source, the Bogong moth (Gibson et al. 2018; Cox 2019). In the future, there are likely to be more widespread and significant ecological changes and loss of biodiversity from factors that include altered fire regimes and the impacts of invasive species (IPCC 2014a). 
Climate change impacts are likely to affect community health and wellbeing—for example, increased temperatures will lead to higher rates of heat-related illnesses, the spread of mosquito-borne diseases, and increased exposure to natural disasters (Beggs et al. 2019). They will also be likely to affect recreational activities—for example, heat could limit the time of the day and year that some events can take place.
Estimated costs to agriculture
Australia can expect climate change impacts on the agricultural sector to arise both incrementally as temperatures rise over time; and through short-term shocks resulting from extreme weather-related events. One example of an incremental change is the stagnation in wheat yield improvements in Australia since 1990 due to unreliable rains and increasing temperatures compared with a long-term trend of increasing yield, which tripled between 1900 and 1990 (CSIRO 2017a). This trend can be seen in the cropping sector more broadly, with the Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES) estimating that climate conditions from 2000 to 2019 have reduced profits from cropping farms by 35 per cent on average compared with 1950 to 1999 (ABARES 2019).
In contrast, three weeks of heavy rainfalls and major flooding from the 2019 North and Far North Queensland monsoon trough is estimated to have caused A$432 million worth of damages to agriculture and A$5.68 billion in total social and economic damages (Deloitte 2019). While this event is not directly attributed to climate change, climate change increases the likelihood of heavy rainfall events in most locations in Australia (BoM 2019c). Extended drought has a widespread and significant impact. Previous severe droughts have reduced Australia’s gross domestic product (GDP) growth by around 1 per cent (Treasury 2004). Irrigated agriculture is also likely to be affected, with climate change increasing production risks to the A$8.6 billion value of irrigated agricultural production in the Murray-Darling Basin (ABS 2019a; MDBA 2019). 
ABARES has estimated that profits from all broadacre farms are on average 22 per cent lower since 2000 due to climate variability (ABARES 2019). The Climate Council estimates that on current trends the cumulative loss in reduced agricultural and labour productivity due to climate change in Australia would be worth A$19 billion by 2030, increasing to A$211 billion by 2050 (Steffen et al. 2019).[footnoteRef:6]  [6:  These figures include some health impacts.] 

Estimated costs to infrastructure 
Around Australia’s coasts, over A$226 billion in commercial, industrial, road and rail, and residential assets will potentially be exposed to inundation and erosion hazards by 2100 (DoCCEE 2011).[footnoteRef:7] Construction of protection works for threatened assets and public facilities, such as airports or sewage treatment plants, may be needed (McKinsey 2019). [7:  This is expressed as replacement value in 2008 dollars with 1.1 metre sea-level rise (high-end scenario for 2100).] 

The climate change risks faced by properties and infrastructure are increasingly a consideration for banks and insurance companies. The Australian Prudential Regulation Authority has said the ‘high and rising costs of natural disasters drive the high and rising general insurance premiums in northern Australia’ (APRA 2019a). Some homes, including homes in southern Australia, have become uninsurable for natural disasters following repeated recent exposure—for example, homes in Tasmania affected by repeated floods (Burgess 2019). Climate change risks are adding to the costs of living for everyday Australians, such as through increased insurance premiums and increased costs from higher energy use for cooling during heatwaves (Saman et al. 2013; De Ciana et al. 2019).
Costs across the whole economy
In the 2016 Special Review, the Authority noted the work of the Garnaut Climate Change Review (Garnaut 2008) which drew on a wide range of expertise and models and found that the measurable costs of climate change were considerably more than the cost of strong action to reduce emissions. Other studies since then have also reached this conclusion (IRENA 2019a; UNEP Finance Initiative 2019). A study by the University of Melbourne has estimated the costs of climate change across the whole Australian economy in the hundreds of billions of dollars in 2030 and at more than A$5 trillion in cumulative damages by 2100, even excluding many costs of flood, fire and environmental losses (Kompas et al. 2019).[footnoteRef:8]  [8:  These figures exclude the bulk of costs of floods and bushfires, pollution, damage to environmental assets and biodiversity losses.] 

Global impacts
Preliminary estimates suggest that, if the current trend towards 3C warming by 2100 is sustained, this could cost the world US$9.6 trillion (A$13.8 trillion) every year by the end of the century compared with a scenario with no further warming from the base year of 2017. These are costs associated with sea-level rise, lost agricultural productivity and health impacts; and these impacts will differ across countries (Kompas et al. 2018).[footnoteRef:9] While these cost estimates are based on particular assumptions and are therefore open to debate, they provide an initial indication of the magnitude of potential costs. Furthermore, as the estimates exclude a number of expected types of impacts such as natural disasters, they are likely to be conservative (Kompas et al. 2018). [9:  A 4C global warming scenario has a global US$23.1 trillion estimated loss to GDP (Kompas et al. 2018).] 

Climate change will disproportionately affect developing countries (IPCC 2018; World Bank 2018a). The physical impacts are likely to be greatest in these countries—for example, due to extreme temperatures in Africa and India and the more limited ability of their economies to respond to the impacts compared with developed countries (IPCC 2018).
There will also be large impacts in developed countries around the world. Insights into likely future impacts can be gained from recent events. For example, climate model-based attribution indicates the heatwave in the United Kingdom in 2018 was made 30 times more likely by human-induced climate change, and this magnitude of heatwave is likely to happen approximately every second year by 2050 regardless of global emissions levels (Met Office n.d.). The costliest insurance event of 2018 was the California Camp Fire wildfire, which destroyed over 18,000 structures and killed 86 people (Munich Re 2019; AON 2018). The total estimated economic loss from wildfires in California in 2018 was around US$24 billion and the world’s largest reinsurance firm, Munich Re, attributed the severity of the wildfires to increasing hot, dry summers linked to climate change (Munich Re 2019). 
Globally, 2019 was the second warmest year and the past five years are the warmest since records began in 1880 (NASA 2020). The years 2017 and 2018 were among the warmest and were also the costliest back-to-back years on record for both economic losses solely due to weather-related events and for insured losses (AON 2018). 
There may be some limited regional benefits from climate change, such as an increase in the length of the growing season in high-latitude countries leading to higher agricultural productivity (IPCC 2014a). However, these benefits are likely to be more than offset by a reduction in agricultural productivity in tropical regions (IPCC 2014a; IPCC 2018).
A changing climate is considered to be a compounding factor of global instability (Pezzullo 2018). Globally, managing the relocation of people within countries and potentially across national boundaries may prove to be one of the greatest social impacts of climate change. Organisations such as the World Bank are assessing risks from mass migration, with a report finding that, without concerted action to curb greenhouse emissions, more than 140 million people in Sub-Saharan Africa, South Asia and Latin America could be forced to migrate within countries by 2050 (World Bank 2018a). 
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	Through the 2015 Paris Agreement, 188 parties have agreed to hold the increase in the global average temperature to well below 2°C above pre-industrial levels, pursue efforts to limit the temperature increase to 1.5°C, and achieve net-zero emissions in the second half of this century.
In pursuit of those goals, countries are required to progressively strengthen their targets every five years. Currently, countries’ pledged responses do not meet the level of ambition required to meet the goals of the Paris Agreement but instead might limit global warming to 3.2°C by 2100.
A growing number of countries have outlined plans to achieve net-zero emissions and over 100 nations are planning to enhance their ambition or actions in 2020.
Global firms are increasingly cognisant of the impact that climate change will have on their operations, their suppliers and customers, and many are responding directly to the Paris Agreement. Financial regulators are beginning to focus on management of climate-related risk and global investors are embracing ‘green bonds’ and other climate-friendly investment opportunities.
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The IPCC’s Special report on global warming of 1.5ºC warns that ‘rapid and far-reaching transitions’ are needed across many economic sectors and industrial systems to limit global warming to 1.5°C (IPCC 2018). According to the report, limiting warming to 1.5°C will require global carbon dioxide (CO₂) emissions to reach net-zero by around 2050 and neutrality for all other greenhouse gases later in the century. 
Climate change is a global problem and it is beyond the ability of any individual nation to deliver a solution. Although action by individual nations is required to mitigate climate change, global agreement and coordination is necessary to ensure that each is doing its fair share and the combined actions of individual nations will result in the achievement of long-term goals to limit global warming.
The United Nations Framework Convention on Climate Change (UNFCCC) was adopted in 1992. The UNFCCC was the first global agreement on climate change:
[The UNFCCC’s ultimate aim is to achieve] stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system. Such a level should be achieved within a time frame sufficient to allow ecosystems to adapt naturally to climate change, to ensure that food production is not threatened and to enable economic development to proceed in a sustainable manner (UNFCCC 1992).
The UNFCCC does not set binding emissions reduction targets but provides a framework for further agreements to reduce emissions—the Kyoto Protocol and the Paris Agreement. There are 197 parties to the UNFCCC, including all United Nations member states and the European Union (UNFCCC n.d.a). 
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The Paris Agreement, signed by all 197 members of the UNFCCC, establishes long-term goals for climate action. Those goals are to:
limit the increase in global average temperature to ‘well below’ 2°C above pre-industrial levels and to pursue efforts to limit the temperature increase to 1.5C
increase the ability to adapt to the adverse impacts of climate change and foster climate resilience and low greenhouse gas emissions development
make finance flows consistent with a pathway towards low greenhouse gas emissions and climate-resilient development.
These long-term goals are supported by the Paris Agreement’s aspiration to ‘reach global peaking of greenhouse gas emissions as soon as possible’ and to reach net-zero emissions ‘in the second half of this century’ (Paris Agreement 2015). Reaching net-zero emissions in the second half of the century is broadly consistent with limiting global warming to 2ºC, although the IPCC has most recently suggested that net-zero would need to be achieved by around 2070 to have a chance of meeting this goal (IPCC 2018). To limit warming to 1.5ºC, net-zero should be achieved by 2050 (IPCC 2018).
Under the Paris Agreement, nations set out their post-2020 climate action plans, including emissions reduction targets, through their Nationally Determined Contributions (NDCs). NDCs are to be reviewed and updated every five years, with the ambition of targets expected to increase over time to a level consistent with the agreement’s goals (Box 4) (Paris Agreement 2015; UNFCCC n.d.d). In addition to NDCs, all signatories are expected to develop a long-term, low greenhouse gas emissions development strategy, and they are invited to communicate them to the international community by 2020 (Paris Agreement 2015; UNFCCC 2016a).
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The Paris Agreement’s long-term temperature goal is to limit global warming to well below 2°C and to pursue efforts to limit warming to 1.5°C. Although the target of limiting warming to 2°C has been proposed for several decades, more recent research has suggested that the impacts of climate change at 2°C may be more serious than previously thought, both for human and natural systems. Increasingly, the realisation that climate change impacts are already occurring and are causing environmental, social and economic disruption has focused greater attention on how a 1.5ºC target could be achieved. As of 2018, scientists considered that it was still possible to limit warming to 1.5ºC, although urgent and significant cuts to greenhouse gas emissions are necessary to maintain this possibility (IPCC 2018).
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Since the signing of the Paris Agreement, nations have outlined their intended responses to climate change through their NDCs. Collectively, the initial pledged responses did not meet the level of ambition required to meet the goals of the Paris Agreement. They are expected to limit global warming to 3.2°C by 2100 (UNEP 2018)—overshooting the long-term goals of the Paris Agreement. Increases in the ambition of NDC pledges will be required by 2030 to retain the possibility of limiting warming to 2C (UNEP 2018). Many countries are not yet on track to meet their pledges (den Elzen et al. 2019; UNEP 2018) and will need to reduce their emission levels over the next decade. A summary of national pledges to 2030 is provided at Table 1. As at December 2019, 41 countries had stated an intention to update their NDC by 2020, with a further 80 nations planning to enhance their ambition or an action in their NDC in 2020 (ClimateWatch 2019).
Of the 161 NDCs analysed by the UNFCCC secretariat in 2016 (covering about 99 per cent of global emissions), 32 per cent contained an absolute emissions reduction target; 45 per cent pledged a reduction from business-as-usual levels; 4 per cent promised a reduction in emissions intensity; and 2 per cent promised a target year or time frame to peak emissions. Other forms of commitments were made in 21 per cent of NDCs, including pledges to implement policies and actions (UNFCCC 2016b). Subsequent to the submission of their NDCs, a growing list of countries, including the United Kingdom, New Zealand and the European Union, have outlined plans to achieve net-zero emissions (Climate Action Tracker 2019; European Commission 2019c). 
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Unlike the preceding Kyoto Protocol, the Paris Agreement makes provision for and encourages actions of entities that are not national governments, including sub-national or local governments and private entities. These entities are proving to be an important part of the global response to the Paris Agreement in mobilising climate action, particularly where national commitment is wavering. For example, in the United States, 25 state governors have joined the United States Climate Alliance—a ‘bipartisan coalition of governors committed to reducing greenhouse gas emissions consistent with the goals of the Paris Agreement’ (United States Climate Alliance n.d.). Hawaii, California and New York have committed to becoming carbon neutral by 2050 (2045 for Hawaii) (United States Climate Alliance 2018; Roberts 2019). As of 6 December 2019, a total of 9,465 cities and 2,688 companies globally had declared actions to respond to climate change according to the United Nations’ Global Climate Action Portal (UNFCCC n.d.c). 
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	Country/ region
	Paris Agreement commitments
(all commitments are to 2030 unless otherwise indicated)
	Paris target implied change in total emissions 2005–2030 (%)

	China
	Peak carbon dioxide emissions by around 2030, making best efforts to peak early; lower carbon intensity by 60 to 65 per cent compared with 2005 
	+76 to +101

	United States
	Reduce emissions by 26 to 28 per cent compared with 2005 levels by 2025
	–35 to –39  

	European Union
	Reduce emissions by 40 per cent compared with 1990 
	–34

	India
	Lower carbon intensity by 33 to 35 per cent compared with 2005 levels 
	+244 to +254

	Indonesia
	Reduce emissions by 29 per cent below BAU, or 41 per cent conditional on international support
	+14

	Russia
	Reduce emissions by 25 to 30 per cent below 1990 levels
	+29 to +39

	Brazil
	Reduce emissions by 37 per cent compared with 2005 levels by 2025; 43 per cent compared with 2005 levels by 2030 
	–43

	Japan
	Reduce emissions by 26 per cent compared with 2013 levels 
	–25

	Canada
	Reduce emissions by 30 per cent compared with 2005 levels 
	–30

	Mexico
	Reduce emissions by 22 per cent below BAU 
	0

	Republic of Korea
	Reduce emissions by 37 per cent below BAU 
	+6

	Australia
	Reduce emissions by 26 to 28 per cent compared with 2005 levels
	–26 to –28

	New Zealand
	Reduce emissions by 30 per cent compared with 2005 levels 
	–30


Sources: Based on CCA 2016a. Updated calculations based on data from ClimateWatch 2019; OECD n.d.; UN DESA n.d. 
Notes: BAU is business as usual. Carbon and emissions intensity is carbon dioxide and emissions intensity per unit of GDP. Some countries are likely to convert their point targets, which identify an emissions target and a target year, into carbon budgets that identify the total amount of emissions allowable over a period of time. As such, there is some uncertainty with regard to the total emissions associated with the point targets. Targets may also allow for the use of international units to meet shortfalls in domestic emissions reductions. Some countries have put forward two targets—one they will unconditionally meet regardless of other countries’ actions and another they will meet if certain conditions are met. These conditions are usually based on stronger global action.
Corporate responses
Global firms are increasingly cognisant of the impacts climate change will have on their operations, suppliers and customers, and many are responding directly to the Paris Agreement. As of 10 December 2019, 732 companies had committed to setting emissions reduction targets, of which 312 had set targets consistent with 1.5º or 2ºC pathways. Companies with certified targets included large multinational firms like AB InBev, Adobe, Colgate-Palmolive, Dell, Electrolux, Groupe Renault, Heidelberg Cement, IKEA, Mars, McDonalds, Nestle, Panasonic and Unilever. A number of Australian companies have also set targets, including Origin Energy, Investa, Frasers Property Australia, Dexus and Edge Environment Pty Ltd (Science Based Targets n.d.).
Global businesses have also been advocating for effective government responses to climate change. At its March 2019 Tokyo summit, the B20 forum of business leaders from G20 nations called on the G20 ‘to promote policies for the mitigation of and adaptation to climate change, and simultaneously to promote energy transitions, resource efficiency, and preservation of biodiversity in a concerted manner’ (B20 2019).
Initiatives targeting businesses and financial markets, such as the Task Force on Climate-related Financial Disclosures (TCFD), are seeking to ensure that companies take climate change risks into account in their business planning and operations. The TCFD aims to help companies and financial markets measure and respond to physical, transition and liability risks associated with climate change (TCFD n.d.).
Financial sector responses
The financial sector is taking a significant lead in the response to climate change at an international level. Financial institutions may seek to manage their exposure to climate risks, including that of their clients (RBA 2019b). This may have implications for the availability of capital and insurance for business.  
The Network for Greening the Financial System is an international forum for central banks and financial supervisors (including the Reserve Bank of Australia) that contributes to the development of environment and climate-related risk management in the financial sector. The network notes that ‘climate change is one of many sources of structural change affecting the financial system’ and that climate-related risk is a source of financial risk. The network considers that climate-related risk is within the mandate of central banks and supervisors to ‘ensure the financial system is resilient to these risks’ (NGFS 2019a). 
Global investors have also responded to the challenges posed in the Paris Agreement—specifically those relating to aligning finance flows with low greenhouse gas emissions and climate-resilient development. Climate financing channels in the private sector are gaining momentum. In particular, investors have embraced ‘green bonds’, which direct financing to climate-related business activities. Global issuance of green bonds exceeded US$167 billion in 2018, with expectations of continued growth (Climate Bonds Initiative 2019c). Advanced economies have agreed to jointly mobilise US$100 billion per year by 2020, from a variety of sources to address the pressing mitigation and adaptation needs of developing countries. The latest figures from 2017 estimate USD71 billion has been mobilised for developing countries. Further, pledges to the Green Climate Fund, part of the formal financing mechanism of the UNFCCC that aims to support developing countries to respond to climate change, amounted to around US$10 billion following the Fund’s first replenishment round in 2019 (Green Climate Fund 2019). 
Multilateral development banks have responded to the Paris Agreement by committing to increase the proportion of their funding devoted to climate finance, with the World Bank Group and the European Investment Bank hitting their respective targets for 2020 early (the targets were 28 and 35 per cent of operations devoted to climate finance) (Thwaites 2019). 
Local government responses
Local governments have a strong interest in reducing the impacts of climate change. Their responsibilities mean they are often the first to encounter and respond to climate change impacts, and their local knowledge makes them see the need for adaptation on a local scale (Victorian Government DELWP n.d.). The Global Covenant of Mayors for Climate and Energy is a network of local governments that have committed to taking action on climate change. Commitments by local governments under the covenant include pledges to reduce greenhouse gas emissions by up to 1.4 billion tonnes of carbon dioxide equivalent annually by 2030. This would represent a per-capita reduction in emissions of 43 per cent in those municipalities between 2010 and 2030 (Global Covenant of Mayors 2018). 
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	In the year to September 2019, Australia’s emissions were 530.8 million tonnes (Mt) of carbon dioxide equivalent (CO2-e). Australia’s largest source of emissions is the generation of electricity, followed by other direct combustion emissions (for the generation of steam, heat or pressure) and transport.
Australia is the world’s 14th largest emitter and we account for around 1 per cent of global emissions. Successful global action on climate change will require the many countries with similar or smaller contributions to global emissions to take action to reduce those emissions, in addition to action taken by the largest emitters.
Australia’s emissions have fluctuated since 2005. In 2018–19, total emissions were 13 per cent lower than in 2005. Australia’s emissions peaked at 627 Mt CO2-e in 2007 but have increased slightly since 2016. Increasing emissions in most sectors, particularly industry and transport, have offset falling emissions in the electricity and agriculture and land sectors.
This means Australia’s projected emissions need to be reduced by 392 Mt CO2-e if the government’s target of reaching –26 per cent to –28 per cent on 2005 levels by 2030 is to be met (before any application of Kyoto Protocol ‘carryover’). That would require emissions to be on average 39 Mt CO2-e (or around 7 per cent of total annual emissions) lower than otherwise projected for each year between 2021 and 2030.
There are a range of climate policies in place at the federal, state and territory and local government levels in Australia. These policies are yet to put Australia’s emissions on a clear downward trajectory.
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Current emissions
In the year to September 2019, Australia’s emissions were 530.8 Mt of CO2-e. Australia’s largest source of emissions is the generation of electricity, followed by other direct combustion emissions (for the generation of steam, heat or pressure) and transport (Table 2). The land sector both generates emissions (for example, through land clearing) and stores carbon (for example, growth of forests and regrowth on cleared lands)—in 2018–19 the Australian land sector had a net effect of removing carbon dioxide from the atmosphere.
Australia’s emissions have fluctuated since 2005, the base year for Australia’s 2030 Paris Agreement emissions reduction target (Figure 3). In 2018–19, total emissions were 13 per cent lower than in 2005 (Figure 3). Australia’s emissions peaked at 627 Mt CO2-e in 2007 (DoEE 2019a). Emissions reductions realised since have mostly been due to lower emissions from the land sector. Between 2007 and 2016 there was a significant decline in land clearing, coupled with an increase in regrowth and forest plantations (DoEE 2019b).
Since 2016, however, Australia’s emissions have increased slightly. This can be attributed to increasing emissions in most sectors, particularly transport, direct combustion and fugitives. A decrease in emissions from electricity, achieved through increased uptake of renewables and reduced coal-fired generation, and the short-term effects of the drought on agriculture have offset some of this increase (DoEE 2019b).
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	Source
	Emissions (Mt CO2-e)
	Share of emissions (%)

	Electricity
	178.1
	34

	Direct combustion
	100.5
	19

	Transport
	100.3
	19

	Agriculture
	66.4
	12

	Fugitives
	57.3
	11

	Industrial processes
	34.7
	7

	Waste
	11.8
	2

	Land use, land use change and forestry
	–18.4
	–4

	Total
	530.8
	100


Source: DISER 2020 
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[bookmark: _Toc35417033]Australia’s emissions by sector, 2005–2019
[image: ] 
Source: DoEE 2019a
Australia’s contribution to global emissions
Australia produces around 1 per cent of global emissions and is the world’s 14th largest emitter in absolute terms. Compared with Australia’s major trading partners and other major economies, considering our population and the size of our economy, Australia is relatively emissions-intensive (Table 3).
Figure 4 illustrates the make-up of global emissions by country. It shows the two biggest emitters, China and the United States, together produced over 35 per cent of global emissions. It also shows that over 50 per cent of total emissions came from countries that each accounted for less than 5 per cent of global emissions. There were 176 countries individually responsible for producing less emissions than Australia. Together they accounted for about 33 per cent of global emissions. The share of emissions from this group of countries was greater than any individual country, highlighting the importance of countries with relatively small emissions taking action in support of the Paris Agreement.
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	Country/ region
	Share of global emissions (%) 
	Emissions per capita (t CO2‑e per person)
	Emissions per unit of GDP (kg CO2-e/US$)

	China
	23.5
	 8.4 
	 1.0 

	United States
	11.8
	 18.1 
	 0.3 

	European Union
	7.3
	 7.1 
	 0.2 

	India
	6.6
	 2.4 
	 1.4 

	Indonesia
	4.5
	 8.5 
	 2.4 

	Japan
	2.6
	 10.0 
	 0.3 

	Canada
	1.6
	 21.6 
	 0.5 

	Republic of Korea
	1.3
	 12.8 
	 0.5 

	Australia
	1.1
	 21.5 
	 0.4 

	New Zealand
	0.1
	 13.5 
	 0.3 


Sources: Climate Change Authority analysis based on CAIT 2019; World Bank n.d.
Note: 2016 is the latest year where comparable data is available across all countries.
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Source: CCA analysis based on CAIT 2019
Note: 2016 is the latest year where comparable data is available across all countries.
Projected emissions to 2030
The Australian Government’s 2019 emissions projections show Australia’s emissions falling to 511 Mt CO2-e by 2030, which is 16 per cent below 2005 levels (DoEE 2019i). Emissions are expected to decrease in the electricity, industrial processes and waste categories and increase in other categories. 
These projections are indicative only and are subject to change over time. They assume that current trends and existing policies continue. They do not account for the introduction of new emissions reductions policies and measures. 
Australia’s projected emissions are updated each year. In 2016, at the time the initial toolkit report was released, Australia’s emissions were projected to be 724 Mt CO2-e in 2030—29 per cent higher than current projections. This means the estimated abatement task is smaller now than it was in 2016. Revisions to the projections reflect emission reduction policies that have been implemented, as well as updated reported emissions levels and developments in economic activities. For example, the most recent emissions projections reflect the expected emission reductions from the Government’s Climate Solutions Fund and other measures from the Climate Solutions Package announced in February 2019 (Australian Government 2019a). It also includes the effects of the 50 per cent renewable energy targets in Victoria, Queensland and the Northern Territory (DoEE 2019i).
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In 2015, the Australian Government made a commitment to reduce Australia’s emissions by 26 to 28 per cent below 2005 levels by 2030 as part of the Paris Agreement under the United Nations Framework Convention on Climate Change (UNFCCC) (Australian Government 2015d). As noted in Chapter 3, the Paris Agreement also has a number of other elements and includes a long‑term commitment to reducing global emissions to net-zero in the second half of the century.
In setting its target (or Nationally Determined Contribution (NDC)), the Australian Government advised it would use a budget approach to track progress towards the targets (Box 5) (Australian Government 2015d). Using this approach, Australia’s cumulative emissions over the period 2021 to 2030 need to be limited to 4,777 Mt CO2-e for the 26 per cent target to be met (Figure 6).[footnoteRef:10] This is also known as the ‘emissions budget’ for the period. [10:  This is an indicative number and is subject to change based on updates to Australia’s national inventory.] 

In Figure 6, the blue line shows historical and projected annual emissions. The orange, yellow and green coloured lines show the trajectory used to determine the emissions budgets for each target period. The areas under these coloured lines show the emissions budgets to meet the targets under the Kyoto Protocol first commitment period, Australia’s 2020 target under the Cancun Agreement and the 2030 Paris Agreement target. See Box 5 for an explanation of emissions budgets. The light-shaded areas illustrate over-achievement against corresponding targets and projected under-achievement against the Paris target (that is, the remaining abatement task).
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Kyoto Protocol 
1st commitment period 
Cancun Agreement
Paris Agreement
Kyoto Protocol over-achievement 
2020 target over-achievement 
Paris Agreement remaining abatement task 
Australia’s Paris Agreement targets

Source: Climate Change Authority based on DoEE 2019i
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Under the first commitment period of the Kyoto Protocol, emission reduction targets were expressed as a percentage of a base year. This percentage was then multiplied by the number of years in the commitment period to determine the country’s total target emissions for the period. For example, Australia’s emissions over the period 2008 to 2012 were limited to 108 per cent of 1990 emission levels multiplied by five. In Figure 6, this is illustrated by the horizontal orange line at 630 Mt CO2-e, which is 108 per cent of Australia’s emissions in 1990. 
This is often referred to as a budget approach to emissions targets. Countries are considered to have met their target if their total emissions do not exceed their emissions budget for the period in question.
Using a budget approach:
aligns with the objectives of the policy, as the driver of climate change is the total volume of emissions (for the most part, the timing of the emission is irrelevant)
provides some flexibility for countries in how and when emissions occur
imposes a commitment that needs to be considered over a number of years, not just a single year. 
Australia’s 2020 target of 5 per cent below 2000 levels was nominated under the Cancun Agreement and Australia has stated it will meet this target using a budget approach. The point target is converted to an emissions budget using an approach consistent with a technical paper issued by the UNFCCC (2011). The emissions budget for the period is calculated using a linear downward trajectory from a starting point in 2010 set at the first commitment period target level to the 2020 target level (yellow line in Figure 6). Adding together the emissions for the years 2013 to 2020 comprised the budget.
Australia also has a target under the second Kyoto Protocol commitment period (2013–2020). The target under the second commitment period is set the same way as the first commitment period—as a percentage of emissions in the base year (1990) multiplied by the number of years in the period (eight). Australia’s target is 99.5 per cent of 1990 levels over the period 2013 to 2020. Australia’s 2020 target under the Cancun Agreement was an input to the target-setting process for the second commitment period with the aim that the two targets were consistent with each other.
In Australia’s NDC under the Paris Agreement, it stated its target is an ‘[a]bsolute economy-wide emissions reduction by 2030, to be developed into an emissions budget covering the period 2021–2030’ (Australian Government 2015d). The approach for calculating the emissions budget has not been stated publicly. However, the Government’s emissions projections document, which estimates the emissions reduction task, adopts an approach based on cumulative emissions assuming a straight line reduction between the 2020 and 2030 point target values (5 per cent below 2000 levels and 26 per cent below 2005 levels respectively).


In 2007 the Australian Government committed to limiting Australia’s emissions to 8 per cent above 1990 levels between 2008 and 2012 for the first commitment period of the Kyoto Protocol (Kyoto Protocol 2008). This commitment was met and exceeded by 128 Mt CO2-e, on the basis of a budget approach used under the Kyoto Protocol (Box 5) (DoEE 2019i) (light orange shaded area in Figure 6). Under the Kyoto Protocol, Australia is eligible to count its over-achievement toward the second Kyoto Protocol commitment period if required. This is referred to as ‘carryover’ (Kyoto Protocol 2008). Kyoto Protocol rules require that carryover is cancelled at the end of the subsequent commitment period if not used—it can only be carried forward once.
In 2010, the Australian Government committed to reducing Australia’s emissions by 5 per cent below 2000 levels by 2020 under the UNFCCC (the Cancun Agreement) (DFAT n.d.a). Australia is expected to over-achieve this target by an estimated 283 Mt CO2-e (without making use of carryover from the first commitment period) (DoEE 2019i). The 2020 target is consistent with Australia’s target under the second commitment period of the Kyoto Protocol (which is specified as a reduction in emissions by 0.5 per cent from 1990 levels over the period 2013 to 2020). 
The expected abatement task
Based on the Government’s emissions projections, Australia’s cumulative emissions between 2021 and 2030 are estimated to be 5,169 Mt CO2-e. This means Australia’s projected emissions need to be reduced by 392 Mt CO2-e if the 26 per cent target is to be met. That would require emissions to be on average 39 Mt CO2-e (or 7 per cent of total emissions) lower than otherwise projected for each year between 2021 and 2030. This is equivalent to total emissions from industrial processes and product use, or more than a third of current transport emissions. Analysis by the United Nations Environment Programme indicates Australia is currently not on track to meet its emissions reduction target of 26 to 28 per cent below 2005 levels by 2030 (UNEP 2019a). 
The estimated emissions reduction task is based on a number of assumptions and is therefore likely to change over time. The Government’s emissions projections indicate it will use Australia’s over-achievement against previous targets toward meeting this abatement task if required. Based on current projections, if the full amount of carryover were used, Australia’s 26 per cent target would be met (DoEE 2019i).
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Actions to reduce emissions and address climate change are occurring in Australia as all levels of government implement policies and programs to reduce emissions, industry prepares for a carbon-constrained future and households and individuals undertake voluntary action to reduce their carbon footprint. These actions are summarised below. The Authority’s 2019 ‘stocktake’ reports of climate change policies, and international and industry action, provide further details. The effectiveness of existing policies and current policy opportunities will be discussed in the policy sections of this report (Chapter 6 onwards).
Australia’s national climate change policies
The Australian Government has implemented climate change policies across all sectors of the economy. Key policies are:
the National Greenhouse and Energy Reporting Scheme, which requires companies to report their emissions and energy production and consumption to the Government
the Safeguard Mechanism, which places limits on emissions from large facilities (Box 6)
the Emissions Reduction Fund (ERF), which allows organisations and individuals to register projects to reduce their emissions and sell the carbon credits generated by the project to the Government or a third party (Box 7)
the Climate Active Carbon Neutral Standard (formerly the National Carbon Offset Standard), which allows organisations to be certified for voluntarily measuring, reducing and offsetting their emissions
the Renewable Energy Target, which places an obligation on electricity retailers to surrender a certain number of certificates created by renewable energy generators each year
funding for low-emissions technologies through the Clean Energy Finance Corporation (CEFC) and the Australian Renewable Energy Agency (ARENA). 
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The Safeguard Mechanism applies to Australia’s largest emitters that have facilities whose direct emissions (scope 1) are more than 100,000 tonnes CO2‑e a year. Those facilities are subject to a baseline and required to manage their scope 1 emissions to ensure they do not exceed the baseline. From 2020–21 onwards, in general, baselines will be determined on the emissions intensity of production. Grid-connected electricity generation facilities are subject to a sector-wide baseline.
In 2017–18, the safeguard applied to 211 facilities and covered 138 Mt CO2-e of emissions. These are predominantly facilities in the mining, oil and gas, manufacturing, transport and off-grid electricity sectors.
All facilities complied with their safeguard obligations, some through the use of compliance options:[footnoteRef:11] [11:  See the Clean Energy Regulator website for details on individual facilities: http://www.cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20reporting%20data/safeguard-facility-reported-emissions/safeguard-facility-emissions-2017-18. ] 

17 facilities had multi-year monitoring periods in place, which provide facilities with additional time to manage their average net emissions in line with their baselines
two facilities received a temporary baseline variation as they exceeded their baseline but reduced their emissions intensity
facilities surrendered almost 260,000 ACCUs, representing 0.26 Mt CO2-e (CER 2019b).
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The ERF was established in 2014. The ERF credits reductions in greenhouse gas emissions that result from additional, project-level action and combines this with Government purchasing of credits to help meet Australia’s 2030 target. The crediting aspect of the ERF had its foundations as the Carbon Farming Initiative—a voluntary offset scheme that operated between 2011 and 2014 to support compliance with the Carbon Pricing Scheme.
The Australian Government made A$2.55 billion available to purchase credits, with purchases commencing in 2014. To date, the Clean Energy Regulator (CER), which administers the ERF, has used competitive auctions to purchase least-cost abatement. 
As of October 2019, the CER had awarded 455 abatement contracts to purchase 192 million tonnes of abatement (CER 2019g). A total of 48 million ACCUs,[footnoteRef:12] or 25 per cent of contracted abatement, have been sold under the purchasing mechanism of the ERF. Eighty-two per cent of contracted abatement is from the agriculture and land sector;[footnoteRef:13] around 13 per cent is from landfill and waste; and 5 per cent is from the rest of the economy (CER 2019c). [12:  Each carbon credit, or ACCU, represents one tonne of CO2-e.]  [13:  This includes savanna-burning projects.] 

In 2019, the Government announced it would allocate a further A$2 billion to establish a Climate Solutions Fund to continue purchases of low-cost abatement currently underway through the ERF. The Government estimates this will provide over 100 million tonnes of abatement by 2030.


State and territory policies
The state and territory governments cooperate with the Australian Government on some climate change policies and implement their own policies in line with their constitutional responsibilities and to meet their own emissions reduction targets (summarised in Table 4). If met, these targets would see Australia’s emissions approach net-zero by 2050. Some of these targets are aspirational and the policy mechanisms to reduce emissions are not yet developed. Many local governments also have climate change strategies or action plans for reducing emissions in areas under their control, including waste, street lighting and trees. 
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	2020
	2030
	2050

	Queensland
	 
	30 per cent below 2005 levels 
Announced in 2017
	Net-zero 
Announced in 2017

	New South Wales
	 
	 
	Net-zero 
Announced in 2016

	Victoria
	15–20 per cent below 2005 levels
Announced in 2017
	 
	Net-zero 
Committed in 2016

	South Australia
	 
	 
	60 per cent below 2005 levelsb c 
Committed in 2007 

	Australian Capital Territorya
	40 per cent below 2005 levels 
Committed in 2010d
	65–75 per cent below 2005 levelse 
Committed in 2018
	Net-zero by 2045 
Committed in 2018

	Tasmania
	 
	 
	64 per cent below 2005 levelsf 
Committed in 2008  
Net-zero 
Announced in 2017

	Western Australia
	
	
	Net-zero 
Announced in 2019

	Northern Territory
	
	
	Net-zero 
Announced in 2019


Sources: CCA 2019b; Government of Western Australia 2019c; Northern Territory Government 2019
Notes: Legislated targets are italicised.
a The Australian Capital Territory also has a 2025 target of 50–60 per cent below 2005 levels and a 2040 target of 90–95 per cent below 2005 levels (Climate Change and Greenhouse Gas Reduction (Interim Targets) Determination 2018 (ACT). 
b  The previous South Australian Government announced a target of net-zero emissions by 2050 in 2015.
c The South Australian Government’s legislated 2050 target is expressed as 60 per cent below 1990 levels.
d The Australian Capital Territory’s 2020 target is expressed as 40 per cent below 1990 levels.
e The Australian Capital Territory’s 2030 target is expressed as 65 to 75 per cent below 1990 levels.
f Tasmania’s legislated 2050 target is expressed as 60 per cent below 1990 levels.

The majority of state and territory policies are concentrated in the energy sector. Apart from NSW and Western Australia, all states and territories have implemented renewable energy targets and mechanisms to achieve them (CCA 2019b). 
All state and territory governments apart from the Northern Territory have also implemented policies to reduce emissions from transport. These include biofuel mandates, registration and tax discounts for low-emissions vehicles, support for electric vehicle infrastructure and consumer education (CCA 2019b).
Industry action on climate change
Industry is taking action on climate change in response to a number of drivers, including to reduce operating costs, respond to shifting consumer preferences and attract investment finance (CCA 2019a). Industry action on climate change takes various forms including setting emissions reduction targets, investing in low-emissions technology and renewable energy, and improving operational efficiency. The Authority’s stocktake of industry actions found that many companies are taking actions to address climate change and ASX listed companies are beginning to incorporate risk into their governance frameworks. The actions being taken illustrate the options available to reduce emissions without negatively affecting economic activity. 
For example:
As at November 2019, over 80 companies across Australia have carbon neutral certifications under the Climate Active Carbon Neutral Standard (formerly the National Carbon Offset Standard).[footnoteRef:14]  [14:  See the Climate Active website for a list of certified companies: https://www.climateactive.org.au/buy-climate-active/certified-brands. ] 

In 2017 there were 46,000 businesses with solar photovoltaic (PV) installations and 3,100 megawatts of new investments in renewable energy capacity has been delivered through Power Purchase Agreements since 2016.
Emissions intensity of aluminium, cement and steel production is lower than in 2005 due to improvements to industrial plants and re-use of products, such as cement kiln dust. 
Agricultural enterprises, such as dairies and piggeries, are lowering emissions intensity through improved productivity, using improved herd management practices and manure management.
Some fugitive emissions from coal mines and oil and gas production are being mitigated through flaring.
Some road transport companies are lowering emissions intensity by improving logistics planning, changing driver behaviour and updating their fleets, including to electric vehicles (CCA 2019a). 
These actions by industry are yet to result in a decline in Australia’s net greenhouse gas emissions. In some cases, it is still very early days or in some sectors action may not be widespread or may not significantly reduce emissions. Continued efforts will be needed to put Australia on a path to a low-emissions economy.
Technological advances have been a key enabler of emissions reductions, and new and emerging technologies will continue to play an important role in transitioning the economy to a low-emissions future. For example, engineered wood products can be used instead of some steel and concrete to reduce the emissions embodied in buildings. It is expected that in the future industrial heat may be able to be generated by renewable sources rather than fossil fuels. The Government has announced that it is developing a Technology Investment Roadmap to establish an enduring, strategic approach to Australia’s low-emissions technology investment (Taylor 2019a).
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	The updated policy toolkit recommended in this report builds on Australia’s current policies to ensure we make our contribution to the global task of reducing emissions in both the short- and long-term and position Australia to take advantage of the opportunities of a global low-emissions economy. 
The Authority considers a range of criteria when evaluating potential policies, including economic efficiency, environmental effectiveness and equity.
There have been a number of significant developments in the climate science and policy landscape since the Authority’s 2016 climate policy toolkit report. Scientific understanding of the current and future impacts of climate change has improved, as has understanding of the global task to limit climate change in line with the 2°C temperature goal—the current level of countries’ ambition needs to roughly triple. The costs of low-emissions technologies, including solar photovoltaic (PV), wind, lithium-ion batteries and electric vehicles, have fallen and technological progress continues to accelerate. A number of major economies are enhancing their ambition and implementing policies to lift progress towards reducing emissions.
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Addressing climate change is a global challenge. As outlined in Chapter 2, various human activities release greenhouse gases into the atmosphere, causing climate change. The physical, social and economic costs of unmitigated climate change are significant (IPCC 2018; Krogstrup et al. 2019). However, in the absence of government policy measures, the price that producers and consumers pay for greenhouse gas emitting products and services does not reflect these costs. This pollution or damage not considered in decision making by the polluter is a clear example of what economists refer to as an ‘externality’. The consequence is an over-reliance on, and over production of, high greenhouse gas emitting products such as fossil fuels. There is also no price incentive for individual producers and consumers to curtail greenhouse gas emissions by shifting to alternative technologies or products. 
To address climate change and reduce the various current and future costs, governments around the world are increasingly implementing policies to reduce emissions and enable low-emission activities. The benefit of collective government action is reduced physical impacts of climate change by holding temperatures below 2°C. However, this action will involve some risks and up-front costs in the short term. On the other hand, delaying further action is predicted to lead to at least 3°C or more warming with damaging consequences (WMO et al. 2019).
Scientists acknowledge there are uncertainties regarding the specific impacts of climate change, so they present a range of possible outcomes for future temperature increases with different likelihoods of occurring. It is possible that temperatures could go beyond current estimates or reach an irreversible tipping point (Box 3). The non-negligible probability that the costs of climate change could be catastrophic is a material risk (Krogstrup et al. 2019). In its submission, Engineers Australia highlighted the risk that comes with this uncertainty, stating:
Our view is that the calculations used to define the carbon budget to meet the Paris objective are too optimistic … For confidence levels in the order of 90%, the carbon budget to keep temperature rises below 2 degrees Celsius is already exhausted. At 90% this is a 1 in 10 chance of failure, three orders of magnitude greater than normal engineering design (Engineers Australia submission, p. 4).
The precautionary principle dictates that, if there is a probable risk that an action can cause serious harm or irreversible loss to the public, precautionary measures should be taken to avoid that risk (Heal 2017; Kundreuther et al. 2014; Wagner et al. 2015). The Paris Agreement aims to apply the precautionary principle by limiting global temperature warming (Farber 2015; Ekardt et al. 2018). 
It is becoming increasingly clear that there is building global momentum to address climate change, driven by investors, businesses, consumers and governments across the world. Australia will be part of the global transition. The costs of the transition are likely to be lower if action is taken earlier to manage adjustments rather than delaying action and being subjected to disruptive change. Taking action to ensure an orderly transition also creates multiple co-benefits in the short term, including for human health and the environment, and presents new economic opportunities and untapped markets (UNECE 2016). 
Intergenerational and international aspects of climate change make addressing the problem particularly challenging. The many costs associated with unmitigated climate change are predicted to affect future generations the most (Schuppert 2011; Rudebusch 2019). This issue was noted in submissions to this review by the Australian Competition and Consumer Commission and the WA Local Government Association. Without further action to reduce emissions, children who are born today will be likely to experience temperature increases in their lifetime that exceed the Paris Agreement goals, with potentially devastating impacts on their way of life (IPCC 2018). Intergenerational equality requires current policies to ensure all resources, including the climate, are used efficiently within and between generations to avoid the irreversible future impacts of unmitigated climate change (Heal 2017; Harrison 2010; Markulev et al. 2013). The Australian Religious Response to Climate Change stated in its submission:
Australia needs to be much more disciplined in reducing its emissions … [O]therwise we are burdening today’s younger generations with the imperative to live more restrained lifestyles than we ourselves have been prepared to accept. This is intergenerational injustice. (p. 1)
Furthermore, climate change is global in both its causes and consequences, creating a unique collective problem. As no single actor or jurisdiction has the capacity to fully capture the benefits of reducing their individual emissions, all have an incentive to ‘free-ride’ and benefit from the actions of others. While there is a risk that some countries will not comply with their Paris Agreement commitments, effective climate change mitigation can only occur if there is collective compliance and cooperation (Clancy 1998; Cole 2007; Sekeris 2015). As a member of the global community, and signatory to the Paris Agreement, Australia has a responsibility to do its part in reducing emissions. 
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The Authority last provided comprehensive, economy-wide advice to government on the policy toolkit to meet Australia’s 2030 greenhouse gas emissions reduction target in 2016. The Authority has also published a number of subsequent reviews and reports. These include legislative reviews of the National Greenhouse and Energy Reporting Scheme and Safeguard Mechanism (2018) and Emissions Reduction Fund (2017); and reports on reducing emissions on the land (Reaping the rewards, 2018) and the electricity sector (Towards the next generation, 2017).
In providing its advice in 2016, the Authority decided a sectoral approach that builds on existing policies was the most appropriate way forward. The Authority also noted aspects of the 2016 toolkit would need to be recalibrated over time in response to developments in science and technology and domestic and global circumstances, including the progress Australia and other countries are making towards meeting their Paris Agreement obligations (CCA 2016a). 
As well as the principles outlined in Chapter 1, the Authority has further identified the following desirable characteristics of emissions reduction policies for use in evaluating policy options:
Credibility—this will provide an incentive for businesses to invest and innovate and to ensure emissions reductions are real.
Durability and simplicity—this will reduce the costs to government associated with implementing policies and the costs to businesses of adjusting to new policies.
Scalability—this will enable Australia to adjust its emissions reduction commitment over time as Australia transitions to a low-emissions economy in response to changes in technology, the economy and the action of international competitors.
Coherency with other policies—the policy toolkit should have broad coverage to reduce the overall costs of emissions reductions and maximise opportunities to achieve co-benefits.
Flexibility—a range of compliance options should be included to reduce the cost of emissions reductions, such as allowing access to international units subject to quantitative and qualitative limits.
Certainty—consistent policy should be linked to Australia’s low-emissions transition, providing durable signals for business to be able to invest with confidence.
Avoid lock-in—policies developed for the short term should not make future emissions reductions more difficult or costly.
Adaptation—policies should be robust in a changing climate and complement, rather than hinder, climate adaptation responses.
It is important for Australia to meet its 2030 target and commence the shift towards a low-emissions economy in the short term to enable meaningful emission reductions in the long term. Given this, and noting Australia’s history of uncertainty around climate policy, the updated toolkit seeks to build on and further develop Australia’s existing policies. 
Economic efficiency
The Authority evaluates the economic efficiency of policies by considering whether they help Australia to achieve its emissions reduction goals at least cost, taking into account the costs and benefits to the Australian economy in the short, medium and long term. The Authority also seeks to identify policy areas where there is an opportunity to achieve co-benefits.
There is still broad consensus among economists, policy makers and analysts that the most cost-effective and efficient way to address climate change is through a broad, market-based policy approach (Krogstrup et al. 2019; Narassimhan et al. 2018). Many stakeholders have expressed support for such an approach (Carbon Markets Institute, Australian Petroleum Production and Exploration Association, Australian Industry Greenhouse Gas Network, Australian Marine Conservation Society, Australian Religious Response to Climate Change, Victorian Greenhouse Alliances, Australian Local Government Association, The Chamber of Minerals and Energy of Western Australia).
Market-based policy instruments create a financial incentive for firms to reduce greenhouse gas emissions. These include price-based instruments like a tax on greenhouse gas emissions; or quantity-based instruments like a cap and trade scheme, where the price results from restricting the quantity of allowable greenhouse gas emissions and allowing users to trade among themselves. They make high greenhouse gas emitting activities more costly, creating an incentive for industry and consumers to find ways to reduce greenhouse gas emissions and avoid the costs associated with emissions (CCA 2016a; GCEC 2014; Markulev et al. 2013). 
Examples of several market policy mechanisms, including emissions trading schemes and carbon taxes, were provided as part of the Authority’s advice to government on the policy toolkit in 2016 (Report Two of the Special Review) (CCA 2015). In 2018, 45 national and 25 subnational jurisdictions around the world had implemented or intended to implement an emissions pricing mechanism (World Bank 2018b). Because the political and economic context is unique for each country, the design of these pricing mechanisms varies across jurisdictions—for example, in relation to quantity caps for emissions trading schemes and sectoral coverage (Narassimhan et al. 2018). 
The Authority recognises there can be significant political and social challenges in implementing a broad-based market mechanism for pricing greenhouse gas emissions. These challenges are caused in part by complexity, lack of transparency and perceptions about the welfare and price impacts of policies (Krogstrup et al. 2019; Hammar et al. 2013). The level of political and social concern surrounding a policy can be affected by the approach taken by decision makers to address these sources of concern and also the specific design settings of the policies.
Environmental effectiveness
The Authority analyses the environmental effectiveness of policies based on their ability to achieve real emissions reductions at the national and global level. 
Different pathways to reducing emissions to a given level can have different effects on total cumulative emissions. Long lead times can help generate support for a policy and give participants more time to plan for changes but can also lead to missed opportunities for early emission reductions. Initially higher emissions could necessitate greater emission reductions in the future to meet cumulative emission targets.
Also reflected in the Authority’s analysis is the precautionary principle. The Authority’s advice errs on the side of taking action early in line with the Paris Agreement rather than delaying action to reduce the chances of extreme, irreversible damage from climate change.
Equity
When assessing equity, the Authority considers whether policies take account of, and support, an equitable distribution of impacts and risks across households, businesses and communities. 
Low socio-economic households and communities are likely to be affected disproportionately by climate change given the relatively limited resources they have with which to respond. These groups and the broader community also stand to benefit from action to mitigate climate change, including the health benefits of cleaner air and new job opportunities. Policies will be needed to support vulnerable groups to identify risks and opportunities to adapt and to ensure an equitable distribution of costs and benefits across the economy. 
Policies designed to manage the transition to a low-emissions economy can also disproportionately affect certain industries, communities or regions. There may be opportunities to align low-emissions activities, like hydrogen production and mining for battery minerals, to affected regions. This can create win–win situations, particularly where workforces and infrastructure are already in place, but requires forward planning and communication to ensure the skill sets are available in a timely fashion. 
Equity considerations for vulnerable groups, assistance for communities transitioning to a low-emissions economy and the importance of a long-term signal are discussed further in Chapter 6. 
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Since 2016, there have been significant developments in the scientific understanding of climate change, the technology to address climate change, and climate-related policies in Australia. 
Climate science developments
There have been advances in climate science and a greater understanding of the likely impacts of climate change. Scientists have observed increasing global temperatures—between 2015 and 2019 average global temperatures are estimated to be 1.1°C above pre-industrial levels (1850–1900), which is 0.2°C warmer than the preceding five years (WMO et al. 2019). 
The estimated level of cumulative emissions to keep global warming to below 1.5°C has also become clearer. Using changes in global mean surface air temperature, the Intergovernmental Panel on Climate Change (IPCC) now estimates the remaining global carbon budget is 420 to 580 billion tonnes CO2 for a 66 to 50 per cent probability of limiting warming to 1.5C relative to pre-industrial levels during and beyond this century (IPCC 2018).[footnoteRef:15]  [15:  This estimate excludes potential additional carbon release from future permafrost thawing and methane release from wetlands.] 

Based on the remaining global carbon budget, implementing current unconditional Nationally Determined Contributions (NDCs) would lead to a global mean temperature rise of 3.2°C by the end of the century relative to pre-industrial levels and a continued rise thereafter (UNEP 2018). The current level of NDC ambition needs to roughly triple for emissions reduction to be in line with the 2°C temperature goal and increase fivefold for the 1.5°C goal (WMO et al. 2019). 
Major reports released by the IPCC and other international scientific bodies since 2016 detail observed changes to the Earth’s land, ocean and cryosphere (the frozen part of the Earth system) and the impacts of 1.5C and 2C warming (IPCC 2018, 2019a, 2019b). There is also a better understanding of the existing and likely negative impacts climate change will have on biodiversity and other natural resources, sea-level rise and medium- to long-term economic stability (IPBES 2019; IPCC 2018, 2019a, 2019b). These are described in Chapter 2. 
Technology advances
The costs of low-emissions technologies, including solar photovoltaic (PV), wind, lithium-ion batteries and electric vehicles, continue to fall and technological progress continues to accelerate (BloombergNEF 2019a, 2019b; IRENA n.d.). The rate at which the price of renewable energy technology has fallen for each doubling of production volume (the experience curve) has been exponential. For solar PV systems, the average selling price of solar modules fell by almost 29 per cent for each doubling of production volume (Figure 7). Wind technology has experienced an 8 per cent price reduction for each doubling of production volume. Although the experience curve for wind is flatter than for solar PV, wind has experienced a much higher rate of technology optimisation over the same period through improvements to the efficiency of generating units (Bloomberg NEF 2019a). 
Declining costs of current technologies provide viable, cost-competitive pathways for low-emissions transitions in the energy, road transport and building sectors. Emerging technologies, like renewable hydrogen, will have the potential to generate future opportunities in other sectors (Energy Transitions Commission 2018; Bloomberg NEF 2019a). 
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Source: BloombergNEF 2019a 

Accelerating global action
Global commitment to implement the Paris Agreement is strong. A number of major economies are enhancing their ambition and progress toward reducing emissions. As discussed in Chapter 6, the United Kingdom recently became the first major economy to legislate its commitment to become carbon neutral by 2050. Together with six[footnoteRef:16] other G20 countries, it has submitted a long-term strategy under the Paris Agreement, bringing the total number of long-term strategies submitted to 13 as of October 2019. All the G20 long-term strategies set out significant greenhouse gas emissions reduction commitments by mid-century. An estimated 86 per cent of global greenhouse gas emissions will soon be covered under long-term strategies (Gov.UK 2019; UNFCCC n.d.b; UNFCCC and UNDP 2019).  [16:  This includes the United States, which submitted a long-term strategy in 2016 prior to announcing its intention to withdraw from the Paris Agreement.] 

As detailed in Chapter 15, the finance and investment sector and private corporations are responding to climate change. The TCFD is developing the first global prudential regulatory framework that seeks to address crucial information barriers of climate-related risks. There is evidence the framework is already mobilising investors and shifting business reporting and behaviour (Summerhayes 2019). Investor demand for low-emissions investment opportunities has grown exponentially over the past decade particularly in the areas of green infrastructure, and clean energy and transport (CCA 2019a).  
Climate policy developments in Australia
Since 2016 there have been several new climate policies introduced in Australia. Some state and territory governments have introduced new emission reduction and renewable energy targets. The Australian Government undertook a review of climate policies in 2017; announced the Climate Solutions Package of measures in early 2019; and has initiated the development of strategies and measures in areas such as technology investment, hydrogen, electric vehicles and energy efficiency. These policies and changes are outlined in Chapter 4 and Chapter 6 onwards.
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	Strong global action to reduce emissions will protect us from the worst impacts of a changing climate. As a resource-rich trading nation whose prosperity depends on continued access to overseas markets, it will also present opportunities to grow our economy, increase jobs and reduce our living expenses. Our sun-drenched, windswept land offers enormous potential to produce and export clean energy; to become a low- and zero-emissions manufacturing and processing hub; and to store carbon in trees and soil. 
The global transition is underway. In keeping with the Paris Agreement, countries are increasing their ambition, some are adopting net-zero emission targets and deploying long-term climate change strategies. Regional and local governments are also taking action in response to falling technology costs and changing community demands. Businesses have started to consider, disclose and manage climate risks, motivated by a desire to meet the expectations of customers, investors, regulators and, increasingly, the courts. This means Australia will need to respond to changing global circumstances, irrespective of our own targets, or risk getting left behind.
By delivering on its commitment to developing a long-term climate change strategy, the Australian Government has an opportunity to set out its vision for a prosperous, sustainable Australian economy while we make our contribution to achieving the temperature goals of the Paris Agreement. It could provide businesses, investors, governments, communities and workers with information that will help them prepare for the future and take steps like investing in technology, capital, education and training and economic diversification. Clear direction at the national level will enable Australia to better manage climate risks and make the most of the opportunities the global transition offers.
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The emissions reduction challenge does not end with the 2030 target. The Paris Agreement is designed to ratchet up ambition over time, accelerating the pace of emissions reduction in order to avoid, or at least reduce, dangerous impacts of climate change (see Chapter 3). The world and Australian economies will need to adjust to meet future, more ambitious emission reduction targets and to respond to changing environmental and economic circumstances.
As countries increasingly take action, and investor and consumer preferences change, demand for our exports of goods and services will also change. New estimates prepared by the Government show that greenhouse gas emissions released in Australia in producing our exports for 2018–19 were 199 Mt CO2-e—67 million tonnes Mt CO2-e, or 50 per cent, more than for 2004–05—exhibiting a steady upward trend across this period (DoEE 2019a). While the Australian economy has benefited, and continues to benefit, considerably from these exports (for example, of coal and liquid natural gas), one interpretation of this data is that the increase in emissions associated with the production of our exports means we are becoming increasingly vulnerable to potential shifts in attitudes towards emissions-intensive goods. The immediate outlook is that demand for Australia’s coal and gas is likely to remain strong, although there are uncertainties for coal export demand, particularly thermal coal, in the longer term as countries transition away from coal-powered electricity generation (RBA 2019a). The benefits of these exports to the Australia economy add to the challenges we face in achieving long-term emissions reductions.  
Australia’s future prosperity will be best served by planning for and managing the transition risks associated with global climate change action (see also Chapter 15). 
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The Government committed to developing a long-term greenhouse gas emissions reduction strategy by the end of 2020 in its 2017 Review of Climate Change Policies, through its 2019 Climate Solutions Package (Australian Government 2019a, 2017) and through its response to the 2017 Independent Review into the Future Security of the National Market (Finkel review). The Climate Solutions Package stated that the Government’s long-term strategy will explore ‘how Australia can benefit from new opportunities that arise from continued advances in technology as we, along with all other countries, transition our economy in the decades ahead’ (Australian Government 2019a). More recently the Government has stated that its forthcoming technology investment roadmap will be the corner stone of Australia’s long-term climate strategy (Taylor 2020). The roadmap will aim to evaluate, prioritise and progress clean technologies to full commerciality and deployment as quickly as possible through government support and private-sector investment (Taylor 2020).
The Government’s 2017 Foreign Policy White Paper also highlighted the importance of including climate change in long-term planning and investment decisions. The white paper highlighted the opportunities that Australia has to capitalise on renewable energy resources and capture the benefits of the global transition (DFAT 2017).
A long-term strategy can serve as a strategic document that integrates economic development planning with emissions reduction and climate resilience policies (Vener et al. 2019). The goal is to take advantage of the opportunities, and adequately mitigate the risks, associated with the global transition to a low-emissions economy. A well-crafted long-term strategy could identify the challenges facing Australia and assist decision makers across the economy to identify long-lasting technologies, investments and land uses that are compatible with the desired transition. It could also help avoid near-term decisions that would lock in high-emissions activities and lead to stranded assets, given the need to achieve deeper cuts in emissions over time. A long-term strategy can also inform short- and medium-term emissions reduction target setting under the Paris Agreement’s ‘review, refine and ratchet’ mechanism for NDCs (Vener et al. 2019). 
A long-term strategy could provide an informed basis for policy makers and communities to be able to plan for an equitable transition, particularly for workers in emissions-intensive industries. It would provide an opportunity to assess and anticipate social and employment impacts of the transition to a low-emissions economy and identify new opportunities for emerging industries and job creation (Vener et al. 2019; European Commission 2018). 
Strategies can also set out long-term infrastructure investment plans such as low-emissions electricity transmission systems and urban infrastructure and transport systems. In order to remain dynamic and relevant, country-level long-term strategies should have periodic delivery and review mechanisms (Stern 2018). The Finkel review, in recommending that the Australian Government develop a whole-of-economy emissions reduction strategy for 2050, noted that such a strategy ‘will set expectations and help to guide investment decisions in the electricity sector by providing an anchor point for Australia’s long-term emissions trajectory’ (Finkel et al. 2017).
As at October 2019, 13 countries, including six G20 countries (Japan, Germany, the United Kingdom, France, the United States and Canada), had submitted long-term emissions reduction strategies. A notable feature of all the G20 country long-term strategies is the focus on opportunities to drive economic growth (UNFCCC n.d.). Common identified pathways across countries’ long-term strategies include a planned shift to low-emissions energy systems, enhanced resource efficiency through the adoption of circular economy principles, implementation of energy efficiency measures and implementation of carbon sequestration activities in the land sector (Germany 2016; HM Government 2017; United States 2016). According to the United Nations, 86 per cent of global greenhouse gas emissions will soon be covered under long-term strategies, with 53 countries currently preparing or planning strategies (UNFCCC and UNDP 2019).
More than 70 countries have signalled they are working to achieve net-zero emissions by 2050 and over 200 non-state actors have committed to net-zero emissions by 2050 or earlier (IISD, UNFCCC and UNDP 2019). This is consistent with the findings of the IPCC that global emissions would need to fall to net-zero by 2050 to limit warming to 1.5C (Section 3.1.1). The United Kingdom became the first advanced economy to legislate to bring the nation’s emissions reduction target to net-zero by 2050. The Victorian Government’s Climate Change Act 2017 also establishes a long-term target of net-zero greenhouse gas emissions by 2050. A long-term target creates certainty that enables the private sector to plan long-term investment decisions and take appropriate action to meet the specified target (Victorian Government 2017). 
Business, governments and community groups said in their submissions that a clear, long-term signal like a mid‑century target is important for investment and ensuring a smooth transition to a low-emissions economy (for example, CPA Australia and Chartered Accountants ANZ joint submission, CMI, ARRCC, Victorian Government, WALGA). The Business Council for Sustainable Development (BCSD) Australia stated that meeting the goals of the Paris Agreement ‘requires clear policies with long-term market signals’ and called for Australia to develop a comprehensive ‘blueprint for action’ (p. 3). The Business Council of Australia has also recently signalled its support for Australia legislating a net-zero emissions target by 2050 (BCA n.d.).
The Government is committed to the Paris Agreement aim of limiting global emissions to net-zero in the second half of the century. It has not indicated whether its long-term strategy will include a long-term emissions reduction target or goal. 
Most state and territory governments have adopted the ambition of reaching net-zero emissions by 2050 or earlier (Table 4 in Chapter 4). Some states and territories are backing up their commitments with visions and strategies for the economic transition needed to achieve net-zero emissions. Most recently, the NSW Government has announced the first stage of its plan for achieving net zero emissions, which focuses on supporting uptake of proven emissions reduction technologies, empowering consumers and businesses to make informed choices to lower their emissions footprint through enhanced informa	tion provision, supporting development and commercialisation of new low emissions technologies and improving the resource efficiency of government operations (NSW Government Department of Planning, Industry and Environment 2020). (For other examples see, Victorian Government DEWLP 2016; Queensland Government 2017b; Australian Capital Territory Government 2019). In addition, the Australian Government and the Queensland, NSW, Victorian, South Australian and Australian Capital Territory governments have each established independent bodies that provide advice on setting or meeting their emissions reduction targets (CCA 2019b). A number of cities and regions are also making long-term commitments—for example, the City of Sydney local government has a target for 70 per cent reduction in emissions below 2006 levels by 2030 and net-zero by 2050 (City of Sydney 2018). 
Some stakeholders (Woodside Energy, Minerals Council of Australia) pointed out that non-alignment between state and national settings risks increasing the cost of reducing emissions. A national long-term strategy would help align and coordinate the various state commitments, create certainty and economic efficiencies, manage any gaps and provide a national vision with a clear pathway for an orderly economic transition to a low-emissions economy. As Australia’s state and territory governments move ahead with pathways to meet their 2050 ambition, there is an increasing need for this coordination. 
Develop a long-term climate change strategy that secures Australia’s contribution to the achievement of the temperature goals of the Paris Agreement and ensures we make the most of the opportunities arising from the transition to a low emissions global economy. 
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Reducing emissions and preparing for a changing climate are whole-of-economy and whole-of-society issues that cut across federal, state and territory, and local government responsibilities. Many of the Authority’s recommendations in this report explicitly identify a role for, or would benefit from consultation across, multiple levels of government. This is likely to lead to more effective, integrated policy responses, avoid unnecessary duplication and regulation, and lower costs for businesses and households. 
Given the strategic and national significance of responding to climate change, the Authority considers the COAG, as the peak intergovernmental forum in Australia, to be the natural home for coordinated government action on emissions reduction and climate resilience. Some relevant policy matters are already being progressed through the COAG council structure or in separate ministerial fora. Examples of recent positive outcomes include:
the COAG Energy Council reaching agreement on a National Hydrogen Strategy in November 2019 (COAG Energy Council 2019a)
the Agricultural Ministers’ Forum endorsement in October 2019 of a coordinated national approach to supporting the agriculture sector to adapt to climate change and manage emissions (DoA 2019b).
However, the COAG meeting has not considered emissions reduction and economy-wide climate resilience issues in recent times. Arguably, this has contributed to an ad hoc and fragmented approach. In the Authority’s view, reducing emissions across the Australian economy, ensuring we prosper as a nation as the world economy transitions to low emissions and maximising our preparedness for the impacts of climate change all call for integrated and coordinated policy responses.
In keeping with this view, the Authority considers emissions reduction and climate resilience should be a standing item on the COAG agenda at least once a year. This would provide the appropriate forum at which government leaders could:
oversee and discuss the development of Australia's long‑term climate change strategy and the related work programs recommended by the Authority
monitor progress of the various COAG councils and other ministerial meetings on emissions reduction and climate resilience issues (for example, in the Energy Council, Transport and Infrastructure Council, Agriculture Ministers’ Forum and Meeting of Environment Ministers) to ensure timely delivery of outcomes and that cross-sectoral linkages are identified and acted on
ensure that federal and state policies are complementary rather than conflicting, best practice is pursued and policies are harmonised across jurisdictions where possible and appropriate.
Elevating these issues to standing item status should also lead to improved dialogue between and across jurisdictions at officials and departmental levels. The Prime Minister has already signalled his intention to discuss resilience measures with the states and territories at a March 2020 meeting of COAG, including to ensure that the newly established National Bushfire Recovery Agency invests in assets that are built to survive longer, hotter and drier summers in the future (Morrison S 2020a).
A number of submissions made to the Authority noted the importance of all levels of government taking a coordinated approach to addressing climate change, from developing the overarching long-term strategy to implementing individual measures in particular sectors (WALGA, Victorian Government, Cement Industry Federation, ASBEC, CAANZ and CPA, NFF, CME WA and Woodside Energy). The WA Local Government Association called on the Australian Government to ‘develop a formalised coordinated approach, such as in the form of a Commonwealth/State/Local Government partnership agreement or Intergovernmental Agreement’.
One early action COAG could take is to commission a review of regulatory barriers to emissions reduction activities. Such a review would ensure there are no unnecessary obstacles to businesses and households taking action on emissions. The results could inform the development of a new National Partnership Agreement. National Partnerships support the delivery of specific projects, facilitate reforms or reward those jurisdictions that deliver on nationally significant reforms. Actions by the states and territories to reduce emissions will help the Australian Government to meet its international targets. Actions to help prepare for climate change will have benefits for the whole economy and reduce risks for the Australian Government related to assuming the role of insurer of last resort in response to climate impacts.
Include emission reductions and climate resilience as a standing item on the Council of Australian Governments (COAG) meeting agenda. 
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Discussion of the impacts of policies to reduce emissions often focuses on the economic costs of these government interventions. Modelling exercises that examine scenarios where Australia and the rest of the world are taking action in response to climate change (for example, Fisher 2019; Liu et al. 2019) do show there are costs involved, and it is important that we understand them. However, it is also important to note that these modelling exercises:
demonstrate that the Australian economy continues to experience robust growth
show that most of the costs imposed on the Australian economy result from the impacts of the policies implemented by our trading partners rather than domestic climate change policies
do not consider the benefits of avoiding or minimising the impacts of dangerous climate change (that is, the avoided costs of climate change impacts)
do not consider the dynamic benefits and opportunities that global decarbonisation present to Australia—for example, the emergence of new industries and potential shifts in comparative advantage associated with low-emissions energy resources.  
These last two points explain why the typical modelling exercises almost certainly understate the benefits to Australia of taking strong action on climate change. Embracing and planning for the opportunities arising from the global transition are vital for maximising our economic prosperity.
For example, there are now many voices spreading the vision of Australia being a world low-emissions energy hub. Australia has plentiful solar and wind and is capable of producing up to 200 per cent renewable energy, or more, in order to meet domestic requirements and service a sizable export industry (Garnaut 2019a; Australian–German Energy Transition Hub 2019; ANU Energy Change Institute n.d.). 
South Korea and Japan are potential buyers of hydrogen over coming decades (Commonwealth of Australia 2018b). There are already plans from investors to convert renewable energy to hydrogen and ammonia for export to Asia and for the direct transfer of electricity via an undersea cable to take renewable energy directly from Tennant Creek to Singapore (Government of Western Australia DPIRD 2019a; SunCable 2019).
Our future low-emissions energy sector could also support other industries. Australia could produce energy-intensive commodities, such as green steel (see The Next Economy submission) and, given our proximity to Asian markets, host data centres powered by clean energy (Northern Territory Government 2019). An emerging clean hydrogen industry could be worth A$1.7 billion annually and create up to 2,800 jobs by 2030 with the right settings (ACIL Allen 2018). There is potentially a global market for hydrogen of nearly A$2 trillion by 2050 if the price of producing hydrogen can be reduced to substantially lower than A$2 per kilogram (Finkel 2020).  
Submissions to this review highlighted the opportunities in moving to a low-emissions economy and large costs in not doing so (The Next Economy). BCSD Australia has said:
Transforming the decarbonisation of Australia’s economy represents a major opportunity for a large number of companies and numerous jobs and new skills can be created. (p. 13)
Australia’s low-emissions industries are already making a contribution to the Australian economy and have the potential to become burgeoning export markets and attract strong investment. Australia has:
existing and emerging green-tech industries, such as the production of zero-emissions hydrogen, and windmill blade and battery production
reserves of rare minerals needed for battery technologies, which play an increasingly important role in the provision of clean energy
the land available to contribute significant emissions offsets through land revegetation and regeneration 
low-emissions, climate-resilient infrastructure frameworks and knowhow 
a strong financial services and investment sector with growing climate finance capacity. 
(COAG Energy Council 2019a; DIIS and ATIC 2019; CSIRO 2019a; Barrett and Skarbek 2019; Australian Trade Commission n.d.)
Investment in low-emissions activities is growing exponentially. Eighty-three per cent of the forecast US$13.3 trillion global investment in energy out to 2050 is projected to be directed towards low-emissions solutions (BloombergNEF 2019a). The increase in available capital coupled with the current macroeconomic environment of sustained low interest rates has lowered the cost of emissions reduction policies and investments. This provides the private sector and governments with a unique opportunity to invest in low-emissions technologies that will open up new areas of economic opportunity and create long-term growth (OECD 2017). Several stakeholders highlighted this opportunity during consultations. 
Australia should capitalise on its competitive advantages and favourable market conditions. Several countries around the world, including Australia’s key trading partners, have already carried out analyses of the size and performance of their low-emissions economies as part of their trade and investment strategies (HM Government 2015; Analytica Advisors 2017; New Zealand Productivity Commission 2018). However, the contribution of Australia’s low-emissions industries to the economy is currently not well understood. 
Investor stakeholders highlighted the need to define and classify Australia’s low-emissions economy in order to encourage global investment that is currently looking for low-emissions opportunities (Responsible Investment Association Australasia submission, p. 5). This is discussed further in Chapter 15. Research that provides a comprehensive analysis of Australia’s low-emissions industry sectors, including size, performance and contribution to the overall economy, will help investors to identify and respond to opportunities and assist policy makers to determine the barriers and pathways to growth. The forthcoming technology investment roadmap is intended to help identify emerging low-emissions technologies and pathways to efficient deployment and commercialisation (Taylor 2020).
Develop a trade and investment strategy that identifies and leverages Australia’s competitive advantages in a net-zero emissions world. 
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The move to a low-emissions economy will create opportunities for new industries and pose challenges for emissions-intensive industries. In regions that are dominated by emissions-intensive industry, there is a risk of higher unemployment and regional decline if the transition is not well managed. 
The need for communities to adapt and respond to significant changes in economic circumstances is not new and will continue. The transition to a low-emissions global economy is not unique in requiring us to think about how we can respond to remain prosperous. Over time, industries rise to prominence and can also fade in response to a myriad of global and local factors. The Productivity Commission has noted that:
Despite significant and systemic changes across Australia’s regions, most have continued to grow and prosper. History shows, however, that the factors underpinning regional activity do change and that some regions will inevitably decline. Good policy needs to recognise this reality in supporting regions to adapt to changing circumstances. (Productivity Commission 2017) 
Examples of governments assisting communities through industry adjustment in Australia include the closure of BHP’s steelmaking facilities in Newcastle in 1999 and closure of car manufacturing in Victoria and South Australia in 2016 and 2017. In these cases, regional communities were assisted in the transition by coordination of initiatives by governments of all levels and industry, as well as sufficient notice in the lead-up to closures (Jones et al. 2017; DoE 2019).
Many submissions raised the importance of managing an orderly transition and providing assistance for communities to mitigate the negative impacts, especially for those affected by coal power plant closures (Shire of Augusta Margaret River, BCSDA, Australian Marine Conservation, CMI, Friends of the Earth). As discussed in the Chapter 8, a substantial proportion of Australia’s coal-fired power station fleet is approaching end of life in the next two decades. The need for all levels of government to be part of the transition, along with businesses and communities, was also highlighted (Energy Australia, Chartered Accountants Australia New Zealand and CPA Australia submissions).
International experience from closures of coal-fired power plants and coal mines, and experience from other transitions in Australia, shows the need to diversify and build resilience in affected communities. This requires identifying a region’s strengths and assets and prioritising new investment in an industry of competitive advantage (Productivity Commission 2017; Investor Group on Climate Change 2017; Agora Energiewende et al. 2019). When this process happens well in advance of industry closures, the community and workforce are able to prepare ahead of time (Jotzo et al. 2018; Agora Energiewende et al. 2019). It is important too that the process is regionally driven and the community is involved. Germany’s Coal Commission is held up as an international example of an organisation with a long-term transition plan that has gained agreement through the collaboration of all key stakeholders (Agora Energiewende et al. 2019). 
A smooth and orderly transition will require consideration of the potential barriers to change. To help communities take advantage of new opportunities for investment, whether they be in reducing the emissions intensity of existing activities or in exploiting new economic opportunities, it is important to remove unnecessary planning and other regulations that can present obstacles (Productivity Commission 2017). Other arrangements can also potentially affect the transition of a region. The Port of Newcastle—Australia’s largest coal exporting port—has developed a strategy to diversify its business, including through building a container terminal for non-coal freight business (Port of Newcastle 2018). However, a potential barrier to this change is the penalty the Port of Newcastle would pay to the NSW Government for handling non-coal container freight. Identifying various types of barriers could be a part of the long-term strategies being developed by states and territories to meet their long-term emissions reduction goals. 
Another crucial part of the low-emissions transition is supporting new industries with an appropriately skilled workforce and providing meaningful new employment for workers affected by facility closures. Submissions to this review said that skills are needed to support new industries, such as carbon markets, and to support the economic transition of the electricity sector (CMI, City of Sydney). The BCSD Australia considered that:
Anticipating these changes by Government is crucial so that companies and communities in adversely affected regions and sectors are assured that the level of employment, qualifications and skills is improved. (p. 15)
For affected communities, providing people with retraining and job services systems is part of an effective response to economic disruption in a region (Productivity Commission 2017).
A number of sectors in Australia are likely to experience significant change. The transition away from emissions-intensive electricity generation and towards low-emissions electricity generation has already started, driven by supportive policies and the lower costs and emissions of renewables. The CFMEU Mining and Energy Division submission states that ‘With around 33% of Australia’s emissions coming from power generation—coal and gas—it is abundantly clear that the industry will undergo major transformation and that such transformation has already commenced’ (p. 2). The Hazelwood power plant closed in 2017 and by the mid-2030s around two-thirds of Australia’s coal capacity will have reached technical end of life. New technologies and market pressure will provide challenging circumstances for investors wanting to replace these power plants with new coal plants (Investor Group on Climate Change 2017). Significant investment in renewable and other low-emissions electricity generation and storage is expected (Chapter 8). Box 8 provides three examples of regions with jobs provided by coal-fired power plants that are actively engaged in diversifying their economies to create new skilled jobs.
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Latrobe Valley, Victoria
The Latrobe Valley Authority, supported by A$266 million from the Victorian Government, was developed to support the communities, workers and businesses affected by the closure of the Hazelwood power plant and mine in 2017 (LVA 2016, n.d.). The Latrobe Valley Authority is collaborating with the community to deliver new jobs by building infrastructure that meets community needs and creates jobs. The Latrobe Valley Authority is also coordinating with government to facilitate investment through policies such as additional renewable energy investment incentives, investment tax incentives and the prioritised construction of new infrastructure. While the Latrobe Valley Authority has been held up as an example of good practice, it was created only five months ahead of the closure, which was the notice period given by Engie, leading to a sharper transition (Jotzo et al. 2018).
Hunter Valley, New South Wales
In the Hunter Valley, the Hunter Energy Transition Alliance,[footnoteRef:17] in consultation with stakeholders, has produced a blueprint to manage the closure of both Liddell and Bayswater power plants, in 2023 and 2035 respectively, and diversify the region (HETA 2016). AGL, which owns both power plants, has developed a detailed transition plan for the closure of Liddell seven years in advance, including new investment in renewable generation and storage and a new gas peaking plant (AGL 2017). It also committed to no forced redundancies when Liddell closes and to providing retraining for workers (AGL 2019). [17:  The Hunter Energy Transition Alliance is a partnership between AGL and the NSW Energy and Resources Hub.] 

Collie region, Western Australia
In Western Australia, the state government Collie Futures Fund is a five-year initiative to diversify and develop the Collie region, although it does still allow funding to support optimising the use of the area’s coal resources (SWDC 2019, n.d.). Funding of A$20 million is currently available, with a further A$42 million announced (Government of Western Australia 2019a; SWDC n.d.)


A transition to a low-emissions economy will occur alongside other impacts on communities, such as global markets influencing Australia’s economy as demand for our goods and services change, as well as the direct impacts of climate change (Chapter 2). Examples of community change being approached in an integrated way is the A$1.5 million Communities in Transition pilot program, supported by the Queensland Government (Clean Growth Choices n.d.). The pilot is working with six communities in regional Queensland to deliver roadmaps and business cases addressing economic, social and environmental prosperity to help the communities shift towards a more resilient future. In addition, the Australian Government recently announced funding for the Cooperative Research Centre for Transformations in Mining Economies. This initiative is intended to provide the tools for towns and regions to take advantage of opportunities for new jobs and development that will enable them to continue to prosper, including where they are highly dependent on individual mining projects (Andrews, Pitt 2020).
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[bookmark: _Toc35416967]Meeting Australia’s 2030 target with new emissions reductions
Australia’s 2030 target under the Paris Agreement is to reduce emissions by 26 to 28 per cent on 2005 levels by 2030. The Australian Government has said it will use an emissions budget over the period 2021 to 2030 to assess progress to the target, and its official emissions projections indicate it will use up to 411 million tonnes of emissions reductions carried over from over-achievement of earlier targets (Chapter 4).[footnoteRef:18] More recent statements by the government indicate it will seek to ‘meet and beat’ its 2030 target without the use of carryover if possible (Morrison 2020a).  [18:  Australia has 128 million tonnes of surplus from its first Kyoto target to limit emissions to 108 per cent of 1990 levels over 2008–2012 and is projected to over-achieve its 2013–2020 target to limit emissions to 5 per cent below 2000 levels by 283 million tonnes (DoEE 2019i).] 

The Kyoto Protocol, which preceded the Paris Agreement, allows a country to help meet its emissions target using carried-over emissions reductions (‘carryover’) from the over-achievement of a previous target (CCA 2014a). Under the Kyoto Protocol, carryover may only be used for the next target and cannot be rolled over again for successive targets.[footnoteRef:19] Using the 128 million tonnes of carryover from 2008–2012 to meet a 2030 target would not be allowed under the Kyoto Protocol rules; however, the Paris Agreement rules apply to 2030 targets. The Paris Agreement rules are currently silent as to how carryover would apply, although countries were encouraged to cancel Kyoto units as part of the decision adopting the agreement.[footnoteRef:20]  [19:  Decision 3/CMP.11 of the Conference of the Parties serving as the meeting of the Parties to the Kyoto Protocol: https://unfccc.int/resource/docs/2015/cmp11/eng/08a01.pdf.]  [20:  Decision 1/CP.21 of the Conference of the Parties to the UNFCCC: https://unfccc.int/process-and-meetings/conferences/past-conferences/paris-climate-change-conference-november-2015/cop-21/cop-21-decisions.] 

There is a short-term benefit to Australia in using its carryover surplus in that it makes it easier to meet its 2030 target. However, the reduced task lowers the level of ambition represented by Australia’s 2030 target to about a 14 per cent reduction on 2005 levels instead of a 26 to 28 per cent reduction. Relying on carryover credits to meet Australia’s 2030 target will essentially defer Australia’s transition and require accelerated emissions abatement in future years.
Australia’s emission reduction efforts will be better recognised by many in the international community if targets are met without the use of carryover credits. At the UNFCCC Conference in December 2019, Australia faced harsh criticism for its position on the use of carryover credits (Carbon Brief 2019). To date, Australia is the only country to have indicated it may use carryover to meet its commitment under the Paris Agreement. New Zealand has declared it will not use any carryover units to meet its Paris commitments (Hannam 2018). The United Kingdom, Germany, Sweden, Denmark and the Netherlands cancelled over 600 million surplus units from the first Kyoto period and several member states committed to cancelling significant additional amounts of over-achievement in the second commitment period to send a ‘strong positive signal of support for an ambitious global climate agreement’ (Regeringskansliet 2015). Globally, in the order of several billion surplus units were created from the first Kyoto period (Climate Analytics 2012). Widespread use of these surplus units towards countries’ Paris Agreement targets would undermine achievement of the goals of the agreement.[footnoteRef:21] [21:  Globally, in the order of several billion surplus units were created from the first Kyoto period (Climate Analytics 2012).] 

If Australia meets its target through emission reductions from within the target period (2021–2030), future, more ambitious targets under the Paris Agreement will be easier and less costly to meet compared with delayed action with the use of carryover credits. New industries expected to arise in a low-emissions economy will also benefit from an earlier transition, as they have the opportunity to get established ahead of counterparts in competitor countries. This concern with the use of carryover was echoed in some submissions (Business Council for Sustainable Development Australia, Carbon Market Institute).
Stakeholders who addressed the issue of carryover expressed a range of views on its use. The Australian Industry Greenhouse Network considers that the use of carryover should be possible. The National Farmers’ Federation submission ‘supports the use of carryover from earlier commitments to meet emissions reduction targets’ (p. 20). A number of stakeholders are against the use of carryover on the basis this weakens action to mitigate climate change (for example, Chartered Accountants Australia New Zealand and CPA Australia, Business Council for Sustainable Development Australia, Carbon Market Institute, WA Local Government Association, and some community groups and individuals). 
It is the Authority’s view that the Government should aim to meet the 2030 target using emissions reductions achieved during this time period (2021–2030) and apply carryover only as a last resort.
5 Aim to meet Australia’s 2030 Paris Agreement target using emissions reductions achieved between 2021 and 2030. 
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Supporting strong global action
As discussed in Chapter 5, addressing climate change is a global challenge requiring actions by all nations. Furthermore, as discussed in Chapter 2, a strong global effort to reduce greenhouse gas emissions and avert the worst impacts of climate change is very much in Australia’s interests, as we are one of the developed countries most vulnerable to climate change. Australia will benefit in other ways as well:
There will be increased international demand for our existing and emerging low-emissions energy resources, technologies, industries and services.
Strong action in other countries will enable Australia to address the challenge of reducing emissions in emissions-intensive, trade-exposed industries with fewer concerns about the international competitiveness of those industries and the risk of businesses (and emissions) moving offshore (see Chapter 9). 
There is an opportunity for the Government, within its long-term climate strategy, to develop a strategic approach to promoting and supporting a stronger global response to climate change. As described below, Australia is already participating in, and in some cases leading, a range of international initiatives and fora that sit alongside the Paris Agreement to facilitate cooperation on climate action. An international climate strategy could ensure these efforts sit within an overarching framework, with clear objectives, and are integrated and prioritised appropriately for maximum effectiveness. The strategy could also incorporate efforts to make the most of the opportunities offered by international trade in emissions reductions (discussed in Section 6.7.2) and link with efforts to develop and promote emerging and potential new export industries (Recommendation 3). Effective communication of a robust international climate strategy would underscore Australia’s commitment to climate action and potentially lessen our exposure to transitional risks, such as the inclusion of climate-related measures in countries’ trade regulations and agreements.
Australia is supporting global action by assisting other countries to respond to climate change. The Government has allocated A$500 million of aid funding from 2020 to 2025 to building Pacific climate change and disaster resilience through its development assistance program. Details are set out in the Climate Change Action Strategy, published by the Department of Foreign Affairs and Trade (DFAT 2019). This builds on the Government’s previous commitment in 2015 to allocate A$1 billion over the five years to 2020, which included A$300 million to address climate change and disaster resilience in Pacific island countries (DFAT 2019). Other initiatives supported by the Australian Government through this funding include:
a contribution of A$200 million between 2015 and 2018 to the Green Climate Fund—a global fund established under the UNFCCC to help developing countries reduce their emissions and adapt to climate change (DFAT n.d.b)
Australia’s contributions to the Asian Development Bank, World Bank, Global Green Growth Institute and United Nations Agencies, which provide climate change assistance to developing countries through their programs (DFAT 2017)
a contribution of A$93 million to the Global Environment Facility between 2014 and 2018 to support the reduction of emissions and building resilience in the Pacific region (DFAT n.d.b). 
The Australian Government is also collaborating with countries to help them build technical capacity to track greenhouse gas emissions. For example, Australia is working directly with Indonesia and Kenya to build systems to measure and report on the carbon stored in land, vegetation and soils and with Thailand to develop its national emissions inventory information system. Through the Global Forest Observations Initiative, Australia is partnering with governments (Norway, United States, United Kingdom and Germany) and multilateral organisations (FAO and World Bank Group) to build forest monitoring capacity in developing countries in South America, Africa and Asia. This capacity-building work lays the foundations for effective emissions reduction action.
The Government is participating in a range of international initiatives seeking to accelerate research and development (R&D) and innovation on emissions reduction technologies. For example, Australia participates in the Mission Innovation initiative, which is working to accelerate clean energy innovation—Australia co-leads the renewable and clean hydrogen work stream (which exists primarily due to Australia’s efforts) and the business and investor engagement subgroup. At the UNFCCC Conference of the Parties meeting in Madrid in December 2019, the Government announced that it is joining the Leadership Group for Industry Transition. The group’s goal is to support the transition of heavy industry to net-zero carbon emissions by 2050.
Australia coordinates the International Partnership for Blue Carbon—an initiative that seeks to protect and conserve coastal blue carbon ecosystems (mangroves, tidal marshes and seagrasses) for both climate change mitigation and resilience benefits (International Partnership for Blue Carbon n.d.). Australia is also a member of the 14-country High Level Panel for a Sustainable Ocean Economy, which is developing a roadmap for rapidly transitioning to a sustainable ocean economy. The panel has examined both the expected impacts of climate change on the ocean economy (for example, marine fisheries, aquaculture and tourism) and how ocean-based solutions can contribute to climate change mitigation efforts (Hoegh-Guldberg et al. 2019; Gaines et al. 2019).
International trade in emissions reductions
In its 2016 climate policy toolkit report, the Authority set out the case for using credible, high-quality international emissions reductions in the form of tradable units (credits from offsets projects or permits from emissions trading schemes) to complement Australia’s domestic climate action. International carbon markets provide countries with the flexibility to outsource some of their abatement to other countries and allow selling countries to benefit financially when they over-achieve on their targets.
A global carbon market would allow countries to access the cheapest abatement in the world and reduce the overall cost of meeting the global targets. The World Bank estimates that international carbon trading could reduce global mitigation costs by around 54 per cent, or almost US$4 trillion, in 2050 (World Bank 2016).
There are 27 emissions trading initiatives underway or scheduled for implementation in jurisdictions worldwide. However, most of these do not extend beyond national boundaries (World Bank 2019). Carbon trading has been part of the UNFCCC architecture since the Kyoto Protocol was negotiated in 1997. The Paris Agreement also provides for countries using international emissions trading to assist in meeting their emissions reduction targets. This can take the form of either:
direct trading of emissions between countries, referred to as ‘cooperative approaches’
participation in a centralised ‘mechanism for sustainable development and mitigation’ to be developed under the Paris Agreement (Paris Agreement 2015, Art. 6). 
Although the Paris Agreement rules for international carbon trading are still under negotiation, around half of the parties to the agreement have expressed their intention to use international carbon trading and are engaged in discussions with trading partners. Many low‑income countries are seeking to sell emission units to generate income. There are fewer countries that have indicated an intention to purchase abatement, but they include Japan, Norway, Switzerland and Turkey (Brandi 2017).
The Authority noted in 2016 that using credible international units could lower the cost of meeting Australia’s emissions reduction goals and may also reduce international competitiveness concerns for Australian businesses by providing access to a wider range of low-cost emissions reductions opportunities. Chapter 9 discusses the potential role for international units under the Authority’s proposed enhanced Safeguard Mechanism, noting the strong support from business stakeholders who are keen to ensure that abatement is sourced at lowest cost from around the world. 
The principles for the use of international units that the Authority outlined in 2016 remain relevant: 
Our transition to a lower emissions economy must not be delayed by the use of these permits and credits. This risk can be managed through limiting the volume of international permits and credits that can be used to meet emissions reduction obligations in Australia.
There are many different types of international units, and their environmental integrity varies, which means our confidence that they genuinely represent abatement and avoid adverse impacts (for example, on biodiversity or communities) varies. To preserve the environmental integrity of Australia’s climate policies, we should only link with robust sources of international permits and credits and set strict eligibility criteria for permits and credits based on their environmental integrity. 
Australia has particular strengths in carbon markets. Our land sector offset scheme (the ERF) is well established and highly regarded, and we have expertise and an industry involved in carbon markets, including measuring, reporting and verifying abatement. Australia already exports some of these skills and supports other countries in our region through capacity-building programs such as those described above. As well as supporting partner countries to meet their targets, these programs build the foundations of carbon markets and, together with other fora, provide an avenue for influencing the development of standards for offsets schemes in our region. This will benefit Australian businesses and help ensure international standards align with our existing schemes.
The Australian Government supports in principle the use of international units but does not currently allow the use of international units in the Safeguard Mechanism, nor can ACCUs be exported. The Government has committed to considering the use of international units in 2020 as part of the 2020 review of the Safeguard Mechanism and development of its long-term climate change strategy (Australian Government 2017). These reviews present an opportunity for developing a strategy for Australia’s approach to trading emissions reductions to ensure we take advantage of low-cost abatement opportunities overseas and realise the potential benefits of exporting abatement from Australia when the circumstances are right.
To maximise the likelihood of a future successful carbon offsets export industry, we need to ensure our emissions reduction ambition is regarded as adequate, our units are known to be high integrity, and we can over-achieve on our targets. Extensive land resources and expertise in land-sector abatement positions Australia well to export land-based carbon offsets. We therefore need to continue to develop land-based offsets and other negative emissions technologies (NETS) such as bioenergy carbon capture and storage (BECCS) (see Chapter 14). Offsets from NETs projects will become increasingly important as countries approach their net-zero goals. 
6 Develop an international climate strategy to:
support a strong global response to climate change that minimises physical impacts on Australia and increases international demand for Australia’s emerging low-emissions export industries
maximise the opportunities for Australia from international trade in emissions reductions, including by:
identifying potential carbon trade partners, prioritising developing countries in our region
supporting potential trade partners to build their capacity to deliver low-cost, high-integrity international units
defining the criteria for and identifying the international units considered to be ‘high-integrity’ and acceptable to Australia
establishing quotas on the import of international units to ensure Australia’s domestic transition to a low-emissions economy continues
establishing a timeline for high-integrity international units to be permitted under the enhanced Safeguard Mechanism.
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	Enhancing our preparedness for future climate impacts will protect the resilience, health and wellbeing of Australians and sustain Australia’s economic productivity and the natural systems that support us.
All levels of government have differentiated yet complementary responsibilities in preparing Australia for a changing climate. The Australian Government has a leading role to play in strengthening Australia’s climate resilience. This stems from the nationally significant economic and social consequences of major climate-related events, the key roles played by such agencies as the Bureau of Meteorology and CSIRO, the significant funding contributions that the Government makes in areas such as health and transport infrastructure, and the ‘insurer of last resort’ function it frequently performs in relation to national disaster recovery. State and territory and local governments also have crucial roles in relation to delivery of services and infrastructure and land-use planning. 
Information about the impacts of climate change and options to manage future changes supports effective decision making, is vital for the preparations Australians need to make and informs mitigation efforts. There is a role for the Australian Government and its science agencies to lead and coordinate the production and communication of Australia-specific climate change information.


As discussed in Chapter 2, the impacts of climate change are already being felt around the world and in Australia. Some further global warming is inevitable even if the Paris Agreement is successful. The Bureau of Meteorology and CSIRO project Australia to experience:
further increases in sea and air temperatures, with more hot days and marine heatwaves, and fewer cool extremes
further sea-level rise and ocean acidification
decreases in rainfall across southern Australia with more time in drought, but an increase in intense heavy rainfall throughout Australia (BoM and CSIRO 2018).
Human and natural systems are, to varying degrees, resilient and adaptable to climate change and climate variability. However, given the projected pace and extent of climate change impacts, we will also need planned and proactive efforts to sustain Australia’s future economic productivity and the natural systems that support us. Alongside goals to limit global warming, the Paris Agreement (Art. 2) recognises increasing the ability to adapt to the adverse impacts of climate change and fostering climate-resilient and low-emissions development as equally important objectives.
Recent extreme weather events in Australia, including the current severe drought and associated 2019–20 bushfire season, have raised awareness of the importance of enhancing our preparedness for climate change impacts. The issues are recognised as a priority for the agriculture industry, the health sector, emergency services and many regional communities (Australian Farm Institute 2019; Doctors for the Environment Australia 2019; Emergency Leaders for Climate Action 2019). There is also growing awareness from regulators and the finance sector of the macroeconomic effects and insurance risks of the physical impacts of climate change (Chapter 15).
There are benefits in well-planned actions to build our resilience to the physical impacts of climate change that include maintaining business productivity, reducing health impacts of extreme weather and minimising upward pressure on insurance premiums (CBA 2019; Beggs et al. 2019; APRA 2019a). 
As noted in the Australian Government’s 2015 National Climate Resilience and Adaptation Strategy (Australian Government 2015a), climate-resilient pathways for development and growth will depend on what the world accomplishes with greenhouse gas emissions reduction. Successful global action to reduce emissions will reduce the rate and magnitude of warming, increasing the time available to prepare for a given level of climate change and reducing the chances of dangerous climate change that could exceed our capacity to respond effectively.
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Governments are responsible for creating the conditions and incentives to enable communities and the private sector to manage climate change risks and impacts and to build resilience. In Australia, these responsibilities are split between the federal, state and local governments who all have differentiated yet complementary roles. 
The Australian Government has overall responsibility for the national economy and Australia’s national interests and should therefore play a leading role in positioning Australia to adapt to climate change, as it affects the nation’s prosperity and security. In particular, the Government is in a position to lead on the provision and coordination of national and regional science and information so that communities and businesses can plan for and mitigate their risk. This includes funding, managing and coordinating climate change science and national adaptation research. The Australian Government is also best placed to lead on certain national adaptation reforms that are likely to impact the national economy and national security and affect natural systems of national significance—for example, water management and electricity generation (NCCARF 2012). 
State and territory governments deliver a broad range of services and are primarily responsible for service delivery and infrastructure, such as emergency management, transport infrastructure, land-use planning, health and education services and public housing. Local governments have an important role to play through local planning and regulations and managing the risks and impacts of climate change on local service delivery (NCCARF 2012).
Coordinated allocation of climate adaptation and resilience tasks across levels of government will be crucial to ensuring Australia can manage the risks and impacts of climate change. In doing so, local capacity and knowledge will need to be balanced with considerations of national significance, the benefits of national coordination and the existing allocation of government responsibilities and accountabilities (NCCARF 2012).
The terms of reference of the recently established National Royal Commission into the 2019-20 bushfire season address, among other issues, the responsibilities of, and coordination between, Australia’s levels of government in relation to preparedness, response, and recovery from natural disasters. The inquiry will look at resource sharing arrangements, Australia’s legal framework for the designation of government responsibilities and whether nationally consistent accountability and reporting frameworks and standards are required (Morrison 2020c). The findings of the Royal Commission will likely inform future coordination efforts of climate resilience tasks between levels of governments. 
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The Garnaut Climate Change Review found that an effective adaptive response to climate change needs both well-functioning markets and appropriate information on impacts (Garnaut 2011). The information should be in a form that is useful to businesses, governments and communities to help them assess and manage climate risks and respond to the impacts. It should be supported by research and include appropriate tools and technologies. 
Improving our resilience to the changing climate will involve important, long-term decisions about land-use planning and major infrastructure development. Adaptation responses are likely to be most effective if integrated with mitigation and other mainstream policies, including health, regional development and biosecurity (IPCC 2018). As climate changes continue, there will also increasingly be a need to consider systemic and transformational approaches in decision making, rather than just incremental changes (Rickards and Howden 2012). 
Some parts of the Australian economy need a greater focus on adaptation, as they are more exposed to the physical risks of climate change (for example, long-lived infrastructure, coastal environments and agriculture) or because they need to respond to the impacts of climate change (for example, health systems and disaster response). Building greater resilience within our social, economic and environmental systems is integral to enhancing our preparedness for climate change. Examples include building housing and transport infrastructure to better withstand weather extremes and improved community preparedness for a natural disaster event. 
The tools used to adapt to climate change will typically be different across the country—for instance, the adaptive responses to the increased variability of rainfall will be different in interior Australia (where prolonged drought may affect the viability of primary industry) compared with coastal Australia (where desalination of seawater may be an option). Increased recycling of water may be viable in a range of areas. Local adaptive capacity will vary depending on available resources, requiring adaptation to take account of local circumstances responses (Productivity Commission 2012; Stafford Smith and Ash 2011; Doran 2011). In addition to planning for adaptation, responses need to be continuously monitored and evaluated to ensure adaptation initiatives are actually reducing vulnerability to risk and to enable knowledge sharing of what interventions are working, how they are working and in what contexts (Scott 2019). 
Information about the impacts of climate change supports effective decision making, as well as informing efforts to prepare for and mitigate climate change (Productivity Commission 2012; Australian Government 2015a). This includes information on how the climate may change in the future, what the likely impacts might be and how to prepare to minimise the impacts and to take advantage of any opportunities. Global research on climate change examines the Earth system as a whole and provides more limited information at a local scale. The process of making the outputs of global models relevant to local scales is known as downscaling (DoEE n.d.g). Downscaled climate information is typically of greater use to governments, businesses and communities than broad-scale global trends and can be used in conjunction with other environmental, economic and social information to inform decision making. Downscaled information also needs to be translated into practical and usable formats so that the information can help diverse decision makers such as agricultural and resource managers, insurers, directors, investors, health professionals, households and governments to reduce their particular risks and adapt accordingly (NCSAC 2019). 
As the Australian continent and adjacent oceans have many unique ecosystems, it is important that Australia retains the ability to generate knowledge about uniquely Australian environments through basic and applied research. It is likely that climate change will affect Australian conditions in different ways from those experienced overseas, meaning that international science will have a limited ability to inform Australia’s response to climate change (Australian Academy of Science 2017). Ready access to local expertise on climate change also facilitates the development of more widespread and more effective climate change adaptation strategies.
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Actions for preparing and responding to a changing climate include:
managing climate risks to natural assets that provide critical ecosystem services and recreation opportunities and those that support business
enhancing emergency management strategies, arrangements and responses
increasing community understanding of climate risks to build capacity in the community to respond to the changing climate
advancing climate science and providing regionally specific information and tools
driving innovation and changes in products, services and markets to create more sustainable practices
embedding climate change considerations into policy, regulation and decision making
reducing health risks and considering climate in health service planning
continuing to participate in strong global action to reduce emissions, minimising the impacts of climate change
facilitating the implementation of priority adaptation actions across industry and community sectors
managing risks to the built environment, facilitating coastal hazard adaptation planning and embedding adaptation in land-use planning 
improving access to information products, resources and tools to support adaptation decisions by businesses and households.
Sources: Australian Government 2015a; Victorian Government 2017; Queensland Government 2017a



The scale and complexity of climate modelling and projections means that forming useful information is an activity beyond the capability of individuals and all but the largest of businesses. Locally relevant information on climate change impacts is required to allow people and organisations to adequately prepare for and optimally adapt to climate change impacts. Relevant information includes not only anticipated changes to weather and climate but also how other local biophysical systems (including plants and animals) will respond to the changed climate. Initially, this is of particular importance to those most exposed to climate change impacts, such as primary industries and local government. However, as the impacts of climate change become more severe and are felt by more people and organisations, the need for relevant, high-quality information to prepare for climate change will become more widespread (Stafford Smith and Ash 2011; IPCC 2018; Productivity Commission 2012).
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The role for government leadership in enhancing our preparedness for the changing climate is recognised by the Australian and state and territory governments (for example, COAG 2007; Australian Government 2015a; Victorian Government 2017; Queensland Government 2017a). It includes all levels of government being involved in:
building adaptive capacity through the provision of information and tools and investing in climate science
integrating climate change into policies and strategies and managing risks to government assets
maintaining essential services to deal with the impacts of climate change.
The Australian and state and territory governments all have strategies for adapting to the physical impacts of climate change or have broader planning and resource management legislation and policy to address climate risks (CCA 2019b). Some of these strategies provide detailed forward action plans (Victorian Government 2017; Queensland Government 2017a). 
The Australian Government’s 2015 National Climate Resilience and Adaptation Strategy is principles based and reiterates the need for climate risks to be integrated into decision making (Australian Government 2015a). The strategy identifies eight priority sectors for adaptation: coasts, cities and the built environment, agriculture, fisheries and forestry, water resources, natural ecosystems, health and wellbeing, disaster risk management, and a secure and resilient region.
The Government is working to integrate climate and disaster risks in its policies, programs and assets. The Australian Government Disaster and Climate Resilience Reference Group is a coordinating group of senior government officials that considers the risks and opportunities from climate change and natural disasters. As part of the reference group work plan, CSIRO and the Department of the Environment and Energy developed a climate risk management framework for Commonwealth agencies called Climate Compass (DoEE 2018c). Climate Compass provides guidance to Australian public servants on identifying and managing climate risks from the strategic through to operational level. This approach is starting to be incorporated in the Government’s programs—for example, the Department of Agriculture is committed to integrating climate risk management across its portfolio (DoA 2019a).
Agriculture ministers have also agreed to a program of work to assist the agriculture sector to adapt to climate change and manage emissions (Chapter 11). The Government’s Future Drought Fund and Natural Disaster Resilience Funding will provide significant financial support for building resilience to the impacts of extreme climate events. The government-supported rural research and development corporations also deliver the Managing Climate Variability program, which provides climate information for primary industries (MLA n.d.).
The National Disaster Risk Reduction Framework emphasises proactive risk-reduction measures, including factoring in climate risk, to minimise the loss and suffering caused by disasters (Commonwealth of Australia 2018a). COAG endorsed the Framework in March 2020 and asked Emergency Management Ministers to develop a National Action Plan for its implementation, which will be supported by a new A$261 million Commonwealth-State partnership agreement. Additionally, Infrastructure Australia has highlighted the importance of considering climate resilience in the construction of major projects (Infrastructure Australia 2019). 
The success of a resilience approach can be seen in the Queensland Betterment Fund—a joint initiative of the Australian and Queensland governments that allows local governments to restore or rebuild public assets to a more disaster-resilient standard following damage from a natural disaster. Following Tropical Cyclone Oswald in 2013, A$27 million was spent restoring or rebuilding assets to an improved standard. These same assets were left only superficially damaged following Tropical Cyclone Marcia in 2015 due to the higher standards used in the rebuilding (Queensland Government 2017a).
Climate research and information
Australian Government agencies lead the development and distribution of climate change information for Australia, principally through the Bureau of Meteorology and CSIRO. With partners, the Government also supports further climate change research through the National Environmental Science Program, particularly the Earth Systems and Climate Change Hub, and higher education research institutions (DoEE n.d.l). These agencies participate in the global climate science effort and develop tools and knowledge to assist in development of climate information relevant for Australia. Other agencies also support Australia’s contribution to the global climate science effort, including the Australian Antarctic Division, the Australian Institute of Marine Science, the Australian Nuclear Science and Technology Organisation and Geoscience Australia. There are also organised academic efforts through the Australian Research Council Centre of Excellence for Climate Extremes. Universities also contribute to building the knowledge base.
Examples of Australian Government funded climate change information resources are the Climate Change in Australia website, which includes a ‘Regional Climate Change Explorer’ that provides a summary of climate change projections for Australia based on national resource management regions; and CoastAdapt—an online support tool for managing climate risks in Australia’s coastal zone (Australian Government n.d.; NCCARF n.d.). Developed by the National Climate Change Adaptation Research Facility, CoastAdapt provides specific information on local sea-level rise under a range of global climate change scenarios. This enables individuals and organisations to make better-informed decisions when undertaking economic activity near the ocean. In the financial sector, company reporting under the guidance of the international TCFD is intended to inform markets about climate risks (see Chapter 15).
The Australian Government is also providing A$6.1 million over three years, beginning 2018–19, to improve climate and extreme weather information for the electricity sector (DoEE n.d.f). This project will make existing climate change data and research more accessible and useful for decision makers and improve long-term operational and strategic planning for electricity infrastructure. The work is being undertaken by the CSIRO and the Bureau of Meteorology in collaboration with the Australian Energy Market Operator. 
State and territory governments have also invested in developing granular climate change information resources for their jurisdictions. For example, the Queensland Government’s Future Climate Dashboard provides locally relevant information across a wide range of climate variables (Queensland Government n.d.). Previously, state governments have also been leading partners in climate research initiatives that delivered climate change understanding—for example, the Indian Ocean Climate Initiative and the South Eastern Australian Climate Initiative (IOCI 2011; SEACI 2012). While there are exceptions (the Victorian Department of Environment, Land, Water and Planning’s Victorian Water and Climate Initiative), funding and effort for these initiatives have now largely ceased. Given the recent advances in the understanding of climate change and the emergence of a new generation of climate models, new insights are now available and some of the information developed by these programs in the earlier part of the decade may now be outdated. 
Research on impacts and adaptation strategies, and the effective communication of information and advice produced, is vital for improving our resilience to and preparedness for climate change. Without further research and innovation, the future impact of climate change on the health and wellbeing of Australians, the Australian economy and the Australian environment will be greater than it would otherwise be. Research is recognised as a priority under the 2015 National Climate Resilience and Adaptation Strategy, although the Government’s investments have been sporadic. The main government-funded research initiatives have included:
development of a world-leading capability in the provision of Earth system and climate information by the Earth Systems and Climate Change Hub of the National Environmental Science Program (A$23.9 million for the period 2015–2021)
creation of a decadal climate science and modelling capability by CSIRO (A$37 million over 10 years commencing in 2016) 
Antarctic ice core research to improve understanding of the Earth’s climate system (A$45 million for the period 2016–2025) 
research and engagement to help the Great Barrier Reef to resist, recover from and adapt to a changing environment (A$100 million, announced in 2018–19 Federal Budget)
a four-year study administered by the Murray-Darling Basin Authority to examine how climate change and hydrology affect the environment and the livelihoods of people in Basin communities, to help inform water and environmental management decisions in the catchment (A$20 million, announced in September 2019). 
Funding for the National Climate Change Adaptation Research Facility ceased in 2017.
[bookmark: _Toc30674725][bookmark: _Toc30685277][bookmark: _Toc35416973]Opportunities for enhancing our preparedness
The Australian Government has a significant leadership role to play in improving Australia’s preparedness for climate change impacts. This derives from a range of factors, including:
the policy leadership role it plays in areas such as agriculture, water, energy, national disaster risk management and biosecurity
the significant levels of funding it provides to the states and territories for spending on hospitals, transport infrastructure and natural disaster recovery
the Government’s own programs, including defence and communications
the scientific expertise in agencies such as the Bureau of Meteorology and CSIRO, which are already playing a vital role in disseminating information on current and future climate impacts.
Notwithstanding the range of government initiatives currently underway, several submissions (for example, AFPA, RMA, GBRMPA, WALGA, EDO, MCA, APPEA and Shire of Augusta Margaret River) raised the need for governments to address climate change adaptation and to provide information on climate impacts. In April 2019, fire and emergency services leaders called for an inquiry into whether Australian emergency services are adequately resourced to cope with the increasing natural disaster risks (Emergency Leaders for Climate Action 2019). There remain concerns that there is not an adequate integration of climate change risks across the Australian Government. For example, the 2018 Senate inquiry into the implications of climate change for Australia’s national security made 10 recommendations for improvement, including the development of a government climate security white paper to guide a coordinated whole-of-government response to climate change risks (Commonwealth of Australia 2018c).
The Prime Minister has recently commissioned a report by the CSIRO to provide practical options for Australian governments to support and improve climate and disaster resilience (CSIRO 2020). The report is to be prepared in close partnership with an expert advisory panel chaired by Australia’s Chief Scientist Dr Alan Finkel. A final report with ‘implementable recommendations’ is due to be delivered to the Prime Minister mid-2020 to underpin discussions in COAG on future actions. The terms of the report include investigating both short- and long-term measures for all levels of government as well as business, NGOs and the community. Areas to be considered include:
· integrating climate and disaster resilience consideration into land use and infrastructure planning, zoning and development approvals, construction, environment management and agricultural practices
· the capability of governments and emergency services to target threat warnings and public safety communications
· strengthening hazard modelling and weather satellite data through improved prediction models and data collection
· protecting Australia’s unique natural assets
· a strategic, scientific approach to hazard reduction burning and vegetation management incorporating traditional indigenous knowledge and management
· improved use of science and technology, including for early detection and management, and situation reporting 
· the work of Commonwealth Ministers in delivering the Commonwealth’s climate resilience initiatives
· likely global emissions scenarios under existing international emissions reductions frameworks. 
The report is to have regard to current and completed work on climate and disaster resilience and adaptation including existing state and territory initiatives (CSIRO 2020).
The Authority considers that now is an opportune time for the Government to update its National Climate Resilience and Adaptation Strategy. The resulting information from the CSIRO report could underpin the update, which would also reflect the improved understanding of how climate change is affecting Australia, including through the experiences of the 2019 North Queensland flood event, the ongoing drought conditions in the Murray-Darling Basin and the forthcoming findings of the Royal Commission into the 2019–20 bushfire season. An updated national strategy would place recent and future policy developments within an integrated framework. The CSIRO report could provide information to help evolve the 2015 Strategy from a principles based document to include more clearly defined actions for enhancing Australia’s preparedness for climate impacts and roles, accountabilities and timeframes for delivering those actions.
As noted above, Australian Government departments are integrating climate change risk management into decision making about government policies, programs and assets—evident in areas such as agriculture, water and national disaster risk reduction policy. However, the work is just beginning, with only four government departments having completed an initial scan of climate risks (DoEE 2019e). It should be a priority for all Australian Government portfolios.
There remains a clear role for the Australian Government’s scientific agencies (particularly the Bureau of Meteorology and CSIRO) to coordinate the production and distribution of enhanced, locally relevant climate change information. Partnerships with other organisations like state, territory and local government, natural resource managers and specialist research institutes can enhance the quality of information through information sharing and local networks and knowledge. 
Previous initiatives in this area, such as the 2015 Climate change in Australia—projections for Australia’s natural resource management regions: Technical report, completed by CSIRO and the Bureau of Meteorology, helped to inform planning of natural resource management boards (CSIRO and BoM 2015). The information is used routinely as part of ongoing climate services provided by the Bureau of Meteorology and CSIRO to help meet broader needs. The information is based on the last generation of global climate models (Taylor et al. 2012). A new generation of global climate models is now emerging (Eyring et al. 2016). 
The need for relevant, granular climate information has been raised repeatedly by a range of stakeholders in the Authority’s consultation. As firms are increasingly looking to manage their climate risks and local communities experience the impacts of climate change, the requirements for high-quality information will increase. To effectively guide mitigation and adaptation efforts, Australia will need to retain an expert capacity to model climate change impacts at local levels and develop capability in customising information for the needs of communities and organisations (Australian Academy of Science 2017). 
In 2019, the National Climate Science Advisory Committee finalised a report on the development of a strategy for climate science in Australia (NCSAC 2019). The report identifies 10 strategic actions with a view to ensuring Australia is prepared for the impacts of climate change and variability in the decades ahead, informed by robust climate science and projections that are integrated into decision making across all sectors of society and the economy. Intended outcomes of these actions include:
an enhanced national weather and climate model platform
next-generation climate projections for Australia
a national climate service capability that provides decision makers with climate risk information tailored to their organisations and sectors
improved coordination and prioritisation of Australia’s climate science and research effort.
The Authority welcomes the committee’s report, which the Government has accepted, and recommends the Government endorse implementation of the identified strategic actions as a priority for the relevant government agencies, including ensuring that sufficient resourcing is available to them for this purpose.
There will be opportunities for private sector consultants to assist larger organisations to best develop appropriate information, but high-quality modelled climate projections for Australia will be most effectively generated by science agencies with existing resources and expertise. A systematic and ongoing approach to the production and delivery of climate change information is needed. Knowledge transfer or brokering between agencies and the wider community will require development and scale to ensure appropriate information is provided to those who require it to support decision making. 
7 [bookmark: _Toc31182314]In consultation with state, territory and local governments, and drawing on the findings of the bushfire National Royal Commission and the forthcoming CSIRO report on climate resilience, review and update the 2015 National Climate Resilience and Adaptation Strategy to ensure a coordinated and integrated approach, with clear roles and accountabilities, to enhance Australia’s climate resilience.
8 [bookmark: _Toc31182315]Fully integrate consideration of emissions and climate change risks in decision making about government programs, assets and services through frameworks such as the Climate Compass.
9 [bookmark: _Toc31182316]Implement the strategic actions in the National Climate Science Advisory Committee’s Climate science for Australia’s future report to get the most out of the Government’s investment in climate science and ensure governments, businesses and communities have the information they need to respond to climate change risks.
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	Australia’s electricity sector is undergoing a transformation. Abundant renewable energy resources, government support for renewable energy, the emergence of new clean energy technologies, declining technology costs and the need to replace an ageing coal-fired generation fleet are all playing a part. The sector has already been a major contributor to emissions reductions and it is well placed to lead Australia’s transition to a low-carbon economy. 
This can be achieved both through the direct contribution of low- and zero-emissions electricity generation and through ‘electrification’ in sectors such as transport and industry. In a decarbonising global economy, our clean energy could also underpin significant new export opportunities such as hydrogen and low-emissions manufacturing. As the costs of the technology to generate electricity from renewables continue to fall, the advantage that stems from the zero cost of renewable fuel (wind and solar energy) will continue to grow.
While the transformation to cleaner electricity has begun, policy actions are required to ensure the ongoing transition is a smooth one and electricity prices are kept as low as possible. This would be best achieved through technology neutral policies that allow the optimal mix of low- and zero-emissions generation technologies to emerge.
The current outlook is for state renewable policies to provide the main policy impetus for investment in large-scale, low-emissions generation. To support a reliable, secure and affordable energy system, the National Electricity Market (NEM) jurisdictions and bilateral energy deals between the Australian Government and the states should align supported renewable and transmission projects with the priorities identified by the Australian Energy Market Operator (AEMO).
The COAG Energy Council and energy market bodies should fast-track reforms to accelerate and smooth out the transition to low- and eventually net-zero emissions electricity. These include measures to better integrate large amounts of low- and zero-emissions generation, storage and other technologies to firm intermittent renewables, and demand-side response into the market. Measures that provide greater certainty on the timing of the exit of coal-fired power stations and ensure timely investment in efficient transmission and generation are also important.
The right mix of policies will send the much needed signals for private investment and deliver substantial emissions reductions, while ensuring a reliable, secure supply of electricity at the lowest cost possible for households and for businesses, including those seeking out new export opportunities.


The electricity sector accounts for 34 per cent of Australia’s greenhouse gas emissions (178 million tonnes in the year to September 2019) (DISER 2020). Around 83 per cent of electricity emissions are from the NEM. Other emissions are associated with electricity generation in other grids, such as the South West Interconnected System and North West Interconnected System in Western Australia and the Darwin Katherine Interconnected System in the Northern Territory. Emissions from off-grid electricity generation (such as onsite generation at mines) are also included in the sector. 
Emissions from electricity generation fell 2 per cent in the year to September 2019 and are now 16 per cent below 2005 levels (DISER 2020). This reflects a decline in emissions in the NEM to 15 per cent below 2005 levels, which has outweighed the impacts of a 44 per cent increase in emissions in the remainder of the electricity sector (DoEE 2019i).
Renewable sources accounted for 19 per cent of Australia’s overall electricity generation in 2018, with the largest source being hydro generation (DoEE 2019g). The share of renewable generation varies by state. Tasmania has particularly high renewables penetration at 91 per cent, predominantly from hydro generation. In South Australia, 47 per cent of generation is from renewables, almost all from wind and solar generation. Renewable penetration is lowest in Queensland (7 per cent) and in the non-NEM states of Western Australia (8 per cent) and the Northern Territory (4 per cent) (DoEE 2019c).
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At the federal level, emissions in the electricity sector have primarily been addressed through the Large-scale Renewable Energy Target (LRET) and Small-scale Renewable Energy Scheme (SRES). The LRET is set at 33,000 gigawatt hours (GWh) of electricity in 2020, and that volume is to remain the same until the scheme ends in 2030 (CER 2018a). The SRES helps to lower the up-front cost of small-scale renewable energy systems for individuals and businesses. The SRES is phasing out over the period to 2030 (CER 2018b).
In addition, the Safeguard Mechanism applies to grid-connected electricity generators using a sectoral baseline. These facilities only have an obligation under the mechanism if emissions from the entire sector exceed the baseline (set at the high point of Australia’s electricity emissions between 2009–10 and 2013–14) (DoEE 2016b). The sectoral baseline is not expected to be exceeded (CCA 2018b).
In the past five years, additional policies have been introduced by both the Australian and state and territory governments. These are discussed in Section 8.3. 
[bookmark: _Toc26779009][bookmark: _Toc26783455][bookmark: _Toc26785868][bookmark: _Toc26794255][bookmark: _Toc26794419][bookmark: _Toc26795157][bookmark: _Toc30674728][bookmark: _Toc30685280][bookmark: _Toc35416976]The Authority’s previous advice
The Authority has previously recommended that the electricity sector be subject to a comprehensive market-based policy approach such as an emissions intensity scheme (CCA 2016a, 2017b). The Authority’s analysis found that market instruments have a greater capacity to deliver cost-effective emissions reductions while remaining robust to different possible future conditions (for example, changes in the demand for electricity) compared with other policy types, but the Government has opted for alternative approaches. 
In 2016, the Authority also recommended that, to promote price stability and investor certainty, the existing LRET should be unchanged, noting it plateaus from 2020 before ceasing in 2030 (CCA 2016a). The Authority’s analysis showed that alternative policies would be more cost-effective in meeting post-2020 emission reduction targets (CCA 2016b). In previous advice, the Authority stated that support for small-scale technologies through the SRES should also continue and phase out as planned by 2030 (CCA 2016a).
The Authority has made a number of other recommendations for the electricity sector to facilitate the transition to a low-emissions generation market (see CCA 2017b). For example, the Authority recommended that the Government implement reforms arising from Australian Energy Market Commission (AEMC) and AEMO work on future system security services to increase system strength, including inertia and fast frequency response emergency control schemes. These have now been implemented. It also recommended that the Government work with COAG energy ministers to maintain their commitment to cost-reflective network pricing and to pursue tariff arrangements that allow NEM consumers to readily exercise the ‘power of choice’ (CCA 2017b). 
The Authority also recommended in 2017 that the Government continue efforts to work with the states and territories to remove restrictions on gas exploration and development and to improve the transparency of gas price and offer contract outcomes on a market-based trading platform (CCA 2017b).
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The electricity sector is undergoing a significant transformation. Historically, the bulk of Australia’s electricity has been supplied by large fossil-fuel power stations located adjacent to fuel sources, particularly coal, and delivered via network infrastructure to customers. Increasingly, our electricity is being supplied by a much larger number of more geographically dispersed renewable (wind and solar) generators, as well as households’ own rooftop solar systems. Electricity now flows ‘two-way’ over local distribution networks, rather than ‘one-way’. New battery storage technologies at both grid and household scale and additional pumped hydro storage are being deployed to support variable renewable energy generation. 
Several factors have contributed to these trends:
Ongoing and large declines in technology costs and government policy support have fuelled an investment boom in large-scale renewable power stations. From 2015 to 2018, electricity generated from renewable sources increased by 37 per cent (DoEE 2019g, Appendix C):
The global weighted average levelised cost of electricity declined 7 per cent between 2016 and 2018 for onshore wind and 25 per cent for solar photovoltaic (PV) (IRENA 2019c). 
In 2015, legislative changes resolved uncertainty over the future of the large-scale Renewable Energy Target. This resulted in a significant increase in the number of power stations accredited under the scheme from 2016 onwards (CER 2019e, 2018c). The ARENA and the CEFC also played a key role in supporting initial investments in large-scale solar farms. 
Distributed renewable generation has also grown strongly in recent years. The SRES, state and territory incentives and rapidly declining costs have seen a dramatic increase in the installation of domestic rooftop solar PV systems. Approximately 1.1 gigawatts (GW) of rooftop solar capacity was installed in 2017 and a further 1.6GW in 2018 (Clean Energy Council 2019a). 
Most of Australia’s states and territories have implemented their own renewable energy targets, further increasing the incentives for investment in renewable energy generation. Currently all states and territories, except for NSW and Western Australia, have some sort of renewable energy target (Table 5).
There have been closures of ageing fossil fuel power plants. Between 2010 and 2017, 12 coal-fired power stations closed (Burke, Best and Jotzo 2018). The largest station to close was the brown coal fuelled Hazelwood power station in 2017. 
Increasing renewable energy investment has led to the development of a substantial industry. There were over 17,000 direct full-time equivalent jobs in renewable energy activities in 2017–18, including both construction and operational roles (ABS 2019b). Investment in large-scale renewable energy projects was A$10 billion in 2017 and A$20 billion in 2018 (Clean Energy Council 2019a).
In 2016, the government commissioned the Finkel review to develop a national reform blueprint for the NEM. This recognised the trends discussed above, the challenges they were beginning to pose for the reliability and security of electricity supply, and the need to reduce emissions in accordance with the Government’s commitment to the Paris Agreement. The Finkel review made 50 recommendations for maintaining the security and reliability of the NEM while also reducing emissions (Finkel et al. 2017). The COAG Energy Council accepted 49 of these recommendations (COAG Energy Council 2017).
The Government decided not to pursue the Finkel review’s recommendation for a clean energy target to reduce emissions from electricity generation. Instead, working with the newly founded Energy Security Board and the COAG Energy Council, it developed the National Energy Guarantee (the Guarantee) to address both emissions and reliability in the NEM.
The Retailer Reliability Obligation (RRO) came into effect in the NEM on 1 July 2019. If AEMO forecasts a reliability gap three years and three months from the identified gap, it must request the Australian Energy Regulator (AER) to trigger the RRO. [footnoteRef:22] If the AER triggers the RRO, energy retailers and potentially some large energy users are required to hold contracts, or invest directly in generation or demand response, to support reliability in the NEM (COAG Energy Council 2019d).  [22:  In addition, the South Australian Energy Minister can trigger the RRO in South Australia.] 

The emissions component of the Guarantee would have required wholesale market customers (for example, electricity retailers and large electricity users) in the NEM to ensure the average emissions intensity of their electricity load is at or below the prescribed emissions intensity target (Schott et al. 2018). Ultimately, the Australian Government decided not to proceed with the emissions component.
The Australian Government has indicated its intention to enter into bilateral agreements to support generation and transmission investments in the states and territories (Taylor 2019b). The Prime Minister and the Premier of NSW announced the first such agreement in January 2020 (Morrison 2020b). It includes commitments to support timely network upgrades; development of a renewable energy zone; identification of options to maintain reliability as ageing coal-fired power stations retire; increasing the supply of gas; and emissions reduction in non-electricity sectors (Energy NSW 2020). 
Appendix C outlines other key government policies and initiatives that have emerged in the past three years, including in response to the Finkel review.
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State and territory renewable energy targets range from 50 to 100 per cent by 2030. If realised, and assuming the same distribution of electricity generation between states in 2030 as in 2018, over 35 per cent of Australia’s electricity generation can be expected from renewable energy sources by 2030. 
The states can use a variety of methods to deliver the targeted renewable electricity; however, the main approach used is a reverse auction along with contracts for difference. 
Although NSW has not adopted a renewable energy target, as part of its Electricity Strategy the NSW Government announced it will establish three Renewable Energy Zones, commencing with the Central-West region pilot, which is expected to deliver 3,000 megawatts of new generation by the mid-2020s (Energy NSW 2019).
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	Renewable energy target
	Policy measure(s)

	Queensland
(large-scale)
	50% by 2030
Announced in 2015
	Reverse auction to fund renewable energy generation projects (550 MW) and successful bidders enter into contracts for difference to supply electricity. 

	Victoria
	25% by 2020, 40% by 2025 
Committed in 2017
50% by 2030
Committed in 2019
	Reverse auction to fund renewable energy generation projects (>900 MW in total) and successful bidders enter into contracts for difference to supply electricity.

	South Australia
	33% by 2020 
Announced in 2009
50% by 2025 
Announced in 2014
	No market mechanism. A range of complementary measures, including government funding for renewables and storage. 

	Northern Territory
	50% by 2030
Announced in 2017
	In January 2019, the Northern Territory Government entered into power purchase agreements to buy electricity from two new solar farms.

	Australian Capital Territory
	100% by 2020 
Committed in 2016
	Reverse auction to fund renewable energy generation projects (650 MW in total) and successful bidders enter into contracts for difference to supply electricity.

	Tasmania
	100% by 2022 
Announced in 2017
	No market mechanism. A range of complementary measures, including government investment in existing hydro-power assets.


Source: CCA 2019b; Victorian Government 2019a 
Notes: Legislated targets are italicised. Power purchase agreements are long-term contracts under which an entity agrees to purchase electricity directly from an energy generator. NSW and Western Australia do not have renewable energy targets.




[bookmark: _Toc35416978]The outlook for low-emissions electricity
Chapter 6 of this report discusses the medium- to long-term opportunities that Australia’s world-class clean energy resources present our economy given the coming global transition to net-zero emissions. Lu et al. (2009) found that Australia had the second greatest potential for onshore wind generation after Russia and could generate 86,000 terawatt hours of wind energy per year. In 2017, however, Australia produced 1.1 per cent of global wind energy, ranked 16th in the world (IRENA 2019b). Australia’s potential for solar power is also significant. Australia produced 1.8 per cent of world solar energy in 2017, ranked 10th (IRENA 2019b). Australia has the highest solar radiation per square metre of any continent (Geoscience Australia n.d.).
In terms of the future electricity generation mix, modelling conducted by AEMO indicates that:
the least-cost and [least]-regret transition of the NEM is from a centralised coal-fired generation system to a highly diverse portfolio dominated by distributed energy resources, variable renewable energy, supported by dispatchable resources and enhanced grid and service capabilities to ensure the power system can reliably meet demand at all times. (AEMO 2019a)
AEMO suggests that the dispatchable resources required to firm up inherently variable wind and solar will take the form initially of investments in pumped hydro and battery storage, with new flexible gas generators playing a role if gas prices materially reduce. The mix of technologies could diversify further as new technologies, such as hydrogen, emerge and mature. Nuclear energy is not considered by AEMO given the legislative prohibitions in place. Coal-fired power stations with carbon capture and storage (CCS) could also contribute to a low-emissions electricity system. However, AEMO notes that currently no such technologies are in operation and there is not the data available for it to model the generation, capture, transmission and storage of emissions using dedicated pipeline infrastructure to new CO2 storage facilities (AEMO 2019d).
Many expect the electricity sector to make a meaningful contribution to meeting Australia’s abatement targets (for example, Energetics 2016; Woodside submission to this review), with the potential for the sector to contribute greater than a proportional share of the national emission reduction target. For example, Origin Energy stated ‘the electricity sector should contribute more than its proportional share of any 2030 target as it has viable options at scale and can help unlock abatement in other sectors’ (submission to this review). Other respondents to this review called for 100 per cent renewable electricity in Australia (for example, Australian Marine Conservation Society).
With the current combination of government policies and market forces, the sector is projected to see significant emission reductions to 2030. The Government’s projections of emissions for the electricity sector show that emissions in the NEM are projected to be 41 per cent lower in 2030 than 2005 and emissions from the electricity sector as a whole are projected to be 34 per cent lower than in 2005. Similarly, AEMO scenario modelling projects NEM emissions to be 39 per cent lower in 2030 compared with 2005 (AEMO 2019a).
These results reflect both continuing strong growth in rooftop solar PV and the projected cost competitiveness of large-scale renewables. For example, the CSIRO recently found that the levelised cost of energy of new solar or wind, including costs associated with back-up storage, is lower than the cost of new fossil fuel alternatives (CSIRO 2019c).
Yet, as seen in Chapter 4 of this report, the outlook for the electricity sector is not sufficient to overcome trends in other sectors and ensure that Australia’s 2030 emissions reduction target is met without relying on the substantial use of carryover credits or additional policies. There is also some uncertainty around the levels of large-scale renewable investment that will eventuate in coming years, as their deployment increasingly faces challenges relating to network constraints and system security requirements. 
AEMO has reported that, while over 30 GW of new variable renewable energy may be required by 2040, the existing network has an estimated connection capacity for only 13 GW in areas with favourable renewable resources (AEMO 2019a). For example, AEMO has identified the West Murray region[footnoteRef:23] as an area where low system strength and network constraints in the NEM are impacting on several generators, who are being required to curtail their output, and where many proposed renewable projects will not be able to connect to the grid or generate at full output ahead of major new network infrastructure investment (AEMO 2019e). Strong growth in the connection of renewable generators, typically at the edges of the network, has also led to significant revisions to ‘marginal loss factors’ in some regions, with negative impacts on revenues and potentially the commercial viability of existing generators and dampening of the investment outlook for new projects.[footnoteRef:24] This had led to calls for revisions to the current framework for the treatment of electricity losses in the NEM.[footnoteRef:25]  [23:  The area of the Victorian and NSW power system bounded by Ballarat, Dederang and Darling Point.]  [24:  As electricity flows through networks towards end customers, a portion of that electricity is ‘lost’ due to physical factors such as electrical resistance. These losses increase as more generation connects in locations that are distant from load centres. Marginal loss factors reflect the impact of electricity losses along the network and are applied to market settlements in the NEM and so affect generator revenues (AEMC 2019b). See also AEMO, Indicative marginal loss factors: FY 2020–21 (AEMO 2019f). ]  [25:  The AEMC made a determination in February 2020 that gives AEMO more flexibility around the way it calculates marginal loss factors. The AEMC is also working to give investors more information about the market. In October 2019 it changed the rules to increase transparency in relation to new generation projects.] 

If Australia is to become a major producer and exporter of hydrogen, develop industrial and manufacturing industries based on clean energy and quickly adopt electric vehicles then we will require amounts of low- and zero-emissions electricity orders of magnitude above what would be needed to simply achieve net-zero emissions in the sector based on ‘business as usual’ demand growth. The cost of electricity should be no higher than absolutely necessary to support investment requirements of the sector. This will be aided by efficient, flexible and far-sighted policy choices that allow for the optimal mix of low- and zero-emissions technologies to emerge and by ensuring we use our energy as efficiently as possible (see Chapter 13).
All of the above suggests there remains a strong role for policies that promote and smooth the transition to cleaner electricity. In submissions received for this report several stakeholders were supportive of implementing a broad, market-based approach (National Farmers’ Federation, AIGN, Engineers Australia, Origin Energy, ALGA and Business Council for Sustainable Development Australia), or full implementation of the National Energy Guarantee (EnergyAustralia), to support low-emissions generation. The Authority recognises that introducing such measures in the electricity sector has been politically difficult and the Australian Government has ruled out such approaches. However, there remain several other significant opportunities for promoting and supporting the ongoing transition of the electricity sector.
[bookmark: _Toc35416979]Policies to support the transition
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With the 2020 LRET now met with existing and committed renewable generation, state and territory renewable energy targets represent the main policy drivers for new large-scale renewable generation investment. There is a risk that, in the absence of some degree of coordination, disparate state policy approaches could lead to less than ideal outcomes across the NEM, given the interdependencies that exist between state NEM regions. This coordination could be achieved with some involvement of AEMO.
To inform decisions by electricity market participants, investors and policy makers, AEMO releases:
an Electricity Statement of Opportunities report each year which forecasts electricity supply reliability in the NEM over a 10-year period and identifies where additional generation capacity will be required to address potential electricity supply reliability gaps
an updated Integrated System Plan every two years which provides a whole-of-system roadmap for the development of the NEM, including potential generation and transmission investment requirements under different scenarios, with a planning horizon of at least 20 years.
These reports are supported by more frequent publication of information on system and energy adequacy and by the pre-dispatch processes run by AEMO.
To support optimal operation of the NEM, the abovementioned reports should weigh heavily in decisions that NEM states make about the location and timing of renewable projects supported under their renewable energy targets.
In keeping with the above, the states could also consider adopting a geographically neutral approach, at least in part, to the selection of large-scale renewable generation projects. State governments will be naturally inclined to support projects within their own jurisdictions. However, from the point of view of an efficient NEM, the ‘next’ most valuable large-scale renewable power station may be one located in a different jurisdiction. Such projects may still offer benefits to the supporting state in terms of reliability and security of supply while avoiding costs associated with less efficiently located generation projects.[footnoteRef:26] [26:  In support of its renewable energy targets, the ACT Government has contracted via auctions with renewable energy projects located outside its borders but included requirements relating to local industry support and engagement.] 

The addition of large amounts of intermittent, non-dispatchable wind and solar generation capacity raises challenges for power system security—that is, the ability of the system to operate safely and securely within defined technical limits (AEMC 2017). This issue takes on more significance as renewables approach and exceed a majority share of the generation mix (AEMO 2019c). The experience in South Australia, where the share of renewables routinely exceeds 45 per cent and reaches as high as 79 per cent (DoEE 2019c), demonstrates that the system can operate reliably and securely with large amounts of renewables. However, this requires careful planning and active involvement of AEMO. The Energy Security Board, AEMO and the AEMC have a significant system security work program underway to address these issues and make it easier for the NEM to transition to a low emissions future.
Consequently, impacts on power system security should be an evaluation criterion in state renewable energy project selection processes and AEMO advice should be sought. The states could also consider financially supporting system strength remediation measures (e.g. investment in synchronous condensers) in the short-term where, as part of an overall package, this delivers the best outcome for NEM consumers.
10 To promote the reliable and secure supply of clean electricity at lowest cost for electricity consumers, National Electricity Market (NEM) jurisdictions should, in the design and implementation of their renewable energy policies:
emphasise renewable projects that align with the priorities identified by the Australian Energy Market Operator (AEMO) in its Electricity Statement of Opportunities and Integrated System Plan
consider supporting projects located outside of their respective jurisdictions where this will maximise benefits for their electricity consumers and the NEM generally
include electricity system security as a criterion in project selection processes, consult with AEMO for advice on security implications of proposed projects and consider supporting system strength remediation measures.

Integrating a growing share of renewables into Australia’s electricity supply
The design of the NEM requires some adjustments to support the transition to increasing low-emissions generation (Energy Security Board 2019). The Authority is confident that the NEM market authorities are taking action to maintain the affordability, reliability and security of the electricity supply. For example:
AEMO is preparing the next update of its Integrated System Plan and is undertaking a Renewable Integration Study to quantify the capacity of the power system to absorb renewables for a projected generation mix and network configuration in 2025 and provide a roadmap of priority actions required to support increasing levels of renewable generation in the NEM (AEMO n.d.a).
The AEMC’s strategic priorities, and hence its program of rule changes and other work, emphasise the implications of the transition to a lower emission power sector over time for ensuring customers can access safe, secure and reliable energy at the lowest possible cost (AEMC submission).
The Energy Security Board’s Post-2025 Market Design review will provide advice on a long-term, fit-for-purpose market framework to support reliability, considering the needs of diverse sources of non-dispatchable generation and potential roles for demand-side response, storage and distributed energy.
The significance of the Energy Security Board’s Post-2025 Market Design Review is growing as the commitment of NEM jurisdictions to an agreed set of rules for the operation of the NEM is unwinding. South Australia has implemented and invoked its own procedures in relation to the RRO, while NSW and Victoria have announced their intention to augment and/or derogate from NEM rules to achieve reliability and renewables goals within their jurisdictions (Energy NSW 2019; Victorian Government 2020). To the extent that such measures are justifiable, this reinforces the need for a review of the current NEM frameworks to ensure they are fit for purpose. However, the propensity for jurisdictions to deviate from established NEM rules also raises some risks in terms of the achievement of the broader goals of the NEM which the rules are intended to support.
The electricity market reform agenda is wide in scope. The Authority considers the electricity market bodies should be supported to accelerate and implement the reforms required to facilitate a smooth transition to low emissions and distributed energy resources. Priority areas for focus, which hold considerable promise for enhancing the efficiency of Australia’s electricity markets and maximising benefits for electricity consumers, are discussed below.
Distributed energy resources
‘Distributed energy resources’ refers to small-scale generating units and related technologies that are located on the customer’s side of the electricity meter (AEMC n.d.). The most common example is rooftop solar PV systems, but it can also include battery storage, batteries in electric vehicles, wind generating units and other technologies. Distributed energy resources are very likely to play a key role in Australia’s future electricity system. The recent very strong growth in household rooftop solar PV in Australia, and the expectation this will continue, was noted earlier in this chapter. Take-up of household battery storage is accelerating, supported by government programs, and growth in the electric vehicle market is projected to rise over this decade (see Chapter 10). 
The AEMC has highlighted that distributed energy resources hold out the prospect of substantial benefits for all electricity customers, whether they are users of such resources or not (AEMC n.d.). Potential benefits include reductions in prices consumers pay for electricity and improved reliability outcomes; avoidance of costs associated with power system augmentation—for example, through the use of ‘virtual power plants’ helping to reduce the overall cost of electricity supply; and reductions in the emissions intensity of the electricity supply by displacing more emissions-intensive generation.  
However, the clean energy industry and electricity market bodies have identified the need for the development of a supportive regulatory framework to ensure distributed energy resources deliver benefits for electricity system users rather than increased costs (AEMC 2019c; Clean Energy Council 2019b). For example, the AEMC has noted that, in the absence of appropriate regulatory and market frameworks, electric vehicles could add to peak demand instead of smoothing it, zero marginal cost rooftop solar generation could be inefficiently constrained, prices could become more volatile instead of less, and the benefits of distributed energy resources could be appropriated by others in the electricity supply chain rather than flowing through to consumers. 
Demand-side response
Demand-side response (or participation) describes the process by which electricity consumers actively manage their electricity consumption and expenditure (and, in some cases, output from their own behind-the-meter generating equipment) to reduce their energy costs. It can refer to the direct actions of large industrial users of electricity as well as household actions aggregated by electricity retailers, network service providers or other businesses.
Demand-side response offers consumers the prospect of avoiding high electricity prices at times of peak demand and can lower overall system costs by alleviating peak demand pressures and, in the longer term, reduce the need for costly power system augmentation. However, demand-side response has only played a small role in the NEM to date (Wood et al. 2019). The AEMC is currently considering a rule change for the NEM that would introduce a mechanism for wholesale demand response (AEMC 2019d). The change would enable new businesses to work with consumers to sell their demand reductions into the wholesale market in a similar way to scheduled generation and be settled in the market at the price available at that time.
Large-scale dispatchable storage
AEMO has highlighted the potential for utility-scale pumped hydro and battery storage to feature prominently in the future operation of the NEM, providing dispatchable energy resources to firm up wind and solar. The Australian Government has made a strong commitment to pumped hydro, including through its investment in the Snowy 2.0 project and support for assessment of the Tasmanian ‘Battery of the Nation’ proposal. 
The Hornsdale Power Reserve battery installation in South Australia has demonstrated the potential of large-scale battery storage. In a 2018 report on the early operation of Hornsdale, AEMO found that it can provide a range of valuable power system services, including rapid, accurate frequency response and control and support for power system reliability and network load control. AEMO suggested that current market arrangements for frequency control services could be modified to recognise, or reward, the more rapid response capabilities of batteries (AEMO 2018). 
This points to a broader opportunity to review NEM rules to ensure that barriers to new technologies participating in the provision of network services are identified and addressed and to incentivise such technologies by ensuring they are appropriately rewarded for the full amount of value that they deliver to the market. 
Promoting timely and efficient network augmentation and generation investment
AEMO’s draft 2020 Integrated System Plan sets out a roadmap for priority, near-term and longer-term transmission network investments projects that AEMO identifies as necessary for meeting the needs of the NEM as it transitions over the next 20 years. Concerns exist that the current regulatory process for the approval of transmission investment proposals—the regulatory investment test for transmission (RIT-T)—while seeking to promote efficient outcomes, is impeding the timely development of projects needed to support the optimal operation of the electricity grid. These concerns have been recognised in some state government decisions, noted above, to fast-track transmission projects outside of NEM rules; and in an AEMC determination that seeks to expedite the regulatory approval processes for upgrades to the Queensland –NSW Interconnector, the Victoria –NSW Interconnector and the proposed new interconnector between South Australia and NSW by allowing aspects of those process to occur simultaneously (AEMO 2019e). 
The AEMC’s determination did not address the general concern of whether the RIT-T is fit for purpose given the rapid transformation taking place in the NEM. The Energy Security Board is currently progressing work to address this issue and recently consulted on draft NEM rule changes that are intended to streamline the regulatory processes for key projects identified in the Integrated System Plan, while also retaining a rigorous cost–benefit assessment (COAG Energy Council 2019f). At the same time, the AEMC is developing proposals that will facilitate better coordination between generation and transmission investment by improving the market signals for generation and storage investments (AEMC 2019f). The AEMC has identified several benefits of these proposals:
Generators and storage can gain greater certainty over the operation and revenue of their assets and will have greater incentives to locate in areas most beneficial for the power system.
Consumers will benefit from lower transmission costs, with generators sharing some of the costs of transmission.
AEMO and networks will have better information for planning and investment decision-making processes.
Promoting timely, efficient investment decisions in both generation and transmission is vital for ensuring that electricity prices are as low as possible for electricity consumers and that the ongoing transition in the sector is a smooth one. In addition to its general role as Chair of the COAG Energy Council, the Australian Government has an important role play in securing these outcomes given its decisions to support dispatchable generation technologies through its Underwriting New Generation Investments program and to pursue bilateral energy agreements with the states. The Government should ensure that these initiatives align with AEMO’s Integrated System Plan and respect the price signals in the NEM, which should improve as the various reform process outlined above come to fruition. 
11 The COAG Energy Council should fast-track reforms to facilitate the integration of large amounts of low- and zero-emissions generation and related technologies into the electricity market, focusing on distributed energy resources, integration of storage and demand-side response and timely and efficient transmission and generation investment.
12 The Government’s Underwriting New Generation Investments program and bilateral energy agreements with the states should further align with the priorities for generation and transmission identified in AEMO’s Integrated System Plan and be supported by rigorous cost-benefit analysis to ensure efficient outcomes for electricity consumers.

Coal generator closures
Australia’s coal-fired power stations are ageing, and over 60 per cent of coal capacity is expected to reach end of life in the next two decades (AEMO 2019). Most owners of coal-fired power plants have stated they will close and not replace their plants (CCA 2019a). 
The closure of coal-fired power stations is expected to lead to transitional challenges for communities and management of the electricity grid. Managing these challenges is all the more difficult when the timing of exit is uncertain. Greater certainty would allow the transition to be managed in an orderly manner, helping to minimise anxiety and disruption within communities and helping the market and regulators plan appropriately so that the electricity market continues to supply the right amount of electricity reliably and securely.
The Finkel review examined the issue of orderly closure of coal-fired power plants. It recommended that generators provide three years’ notice of their intention to close and that the AEMO publish a non-binding register of expected closures. These recommendations have since been implemented. However, through consultation, the Authority heard that this approach may not be sufficient to ensure a smooth transition away from coal-fired generation. The Grattan Institute has stated that the three-year notice rule ‘lacks teeth’, with small penalties for non-compliance, and allows generators to game the system by delaying closures (Dundas 2019). AEMO, in its Electricity Statement of Opportunities, has also noted challenges around certainty of closure remain despite the three-year notice rule (AEMO 2019b). The statement says the three-year notice rule may not be sufficient to protect consumers from high prices and load-shedding risks; or it may not give sufficient time to implement cost-effective replacement generation options. AEMO notes that, as generators approach decommissioning, there are increased risks of a major outage, and economic considerations may lead to early exit. 
The challenge of arranging an orderly transition away from coal-fired power stations has been addressed in other countries. For example, in 2017 the United Kingdom Government, after consultation, regulated for the closure of all coal-fired power generation units by 2025. Analysis identified the benefits associated with closures as including reduced air pollution, emission reductions and certainty in the electricity market around the need for new capacity (HM Government BEIS 2018). The cessation of coal-fired power in Britain will be implemented by regulation of an emissions intensity limit on generation that will prohibit coal-fired generation without carbon capture and storage. Closure dates are signalled to the market through capacity market auctions held up to four years prior to delivery. The share of coal in the United Kingdom electricity market has declined from 40 per cent in 2012 to 2 per cent in 2019 (Nationalgrid 2020).
In Germany, the government is planning the phase-out of coal fired power stations by 2038[footnoteRef:27] and is proposing a combination of auctions and negotiations to provide compensation payments to closing power stations. Reports have suggested the compensation payments may amount to €1 billion to close 5 GW of capacity (Jennen et al. 2019). [27:  Germany still relies on coal-fired power for around 38 per cent of its electricity needs. Coal-fired generation has declined more slowly than coal mining, leading to an increasing reliance on coal imports. However, since 2017 energy imports have steadily fallen as the share of renewables in Germany’s electricity production increases. In 2019, renewables overtook coal-fired power generation as the largest single source of electricity production (40 per cent) (IEA 2020, Deutsche Bank 2019). ] 

The Authority recommends that the Government continue to consider mechanisms that will aid in managing the inevitable transition of the electricity sector away from coal-fired power plants (see also Chapter 6). 
13 Identify and implement measures for providing greater certainty on the timing of the retirement of ageing coal generators to facilitate timely investment in replacement capacity and storage and to enhance planning for measures to support local workforces and communities affected by closures.

The role of gas
The domestic gas market has undergone significant transformation, particularly in eastern Australia, with the development of Queensland’s liquid natural gas (LNG) industry and export terminals. Exports from Queensland commenced in 2015 and, by 2018, around 61 per cent of eastern Australian gas was being exported (AER 2018). Domestic gas prices now follow prices on international markets. This saw east coast domestic gas prices rise substantially following the start of LNG exports, although they have since come down from their peak in 2017. Higher gas prices also impact in the NEM market, where gas-fired power stations play an important role as ‘peaking’ plant, exerting upward pressure on wholesale electricity prices. Both the increase in price and the availability of gas are concerns for eastern Australian commercial and industrial gas users (ACCC 2019).
Gas-powered generation can play a role in the mix of large-scale dispatchable energy resources required to firm up the increasing share of variable wind and solar generation in the electricity system. AEMO notes that the ultimate mix will depend on the relative cost and availability of different energy storage technologies compared with future gas prices—as noted earlier in the chapter, new flexible gas generators could play a greater role if gas prices materially reduce (AEMO 2019a). The economic life of natural gas generators could be extended beyond the time that they might otherwise be phased out for emissions reasons by modifying them to operate with hydrogen blended into the natural gas stream.
To ease pressure on domestic prices, the Authority continues to encourage the Government to work with the states and territories to remove restrictions on gas exploration and development with a view to increasing supply. This should be done along with consideration of the long-term implications for domestic greenhouse gas emissions, likely trends in international demand for LNG and prospects for the emergence of hydrogen. The Authority supports the COAG Energy Council’s gas market reform agenda and welcomes the council’s recent decision to approve further work on market transparency measures.
Some submissions to this review identified the potential contribution that decarbonising the supply of gas in Australia can make to long-term emissions reduction goals. Both Energy Networks Australia and Gas Energy Australia point to benefits associated with continuing to utilise existing gas network infrastructure—for example, with hydrogen—to meet energy demand for the purposes of heating and in some forms of transport. Energy Networks Australia also noted the roles that hydrogen could play in the electricity sector—in addition to on-demand generation of electricity via turbines or fuel cells, hydrogen production processes offer a manageable load that can assist electricity market operators to respond to sudden changes in the demand or supply of electricity.
These issues have been examined in the course of the development of the National Hydrogen Strategy, which was agreed to by the COAG Energy Council in November 2019. The strategy aims to establish Australia’s hydrogen industry as a major global player by 2030. The Authority welcomes the announcement of the strategy, which looks at our clean hydrogen potential and how we can make the most of this opportunity—through both export opportunities and increased domestic use. It includes a set of nationally coordinated actions involving governments, industry and the community (COAG Energy Council 2019a). The National Hydrogen Strategy and government support for the development of hydrogen technologies are discussed further in Chapter 14. 
Concerns about electricity prices and government policy interventions
The Authority has received some submissions (for example, from EnergyAustralia, Origin Energy and AEMC) suggesting that a lack of clear long‑term policy for the sector has created uncertainty and has affected investment in electricity generation, storage and transmission infrastructure. Origin Energy highlighted the negative impact of ad hoc government interventions on electricity market investments. It stated that it is considering a range of projects to reduce emissions and provide firming for intermittent renewables but that it remains cautious in deploying capital in the current uncertain policy environment. 
It is entirely appropriate for governments to respond to concerns about high electricity prices and the reliability of electricity supplies, particularly during a period of significant transition in the industry. However, it is also important to recognise that, as discussed earlier in this chapter, high wholesale electricity prices are the market’s natural signal of the need for more investment in generation. Government interventions need to be carefully considered and appropriately targeted to addressing problems either inherent in the design of the market or that the market cannot otherwise address.
The Authority notes that the AEMC’s most recent annual report on residential electricity prices shows a falling price outlook over the next three years (AEMC 2019a). This primarily reflects new generation capacity entering the market and, to a lesser extent, lower regulated network prices. Looking further ahead, AEMO’s Integrated System Plan modelling indicates that retiring coal plants can be most economically replaced with a portfolio of utility-scale renewable generation, storage, distributed energy resources, flexible thermal capacity and transmission.
The Authority considers that its recommendations for:
fast-tracking measures to facilitate the integration of a rising share of renewables, and related technologies, into the electricity market
a coordinated and efficient approach to the implementation of state and territory renewable energy targets
greater certainty over coal-fired power station exits
improving energy efficiency (Chapter 13)
the development of a long‑term climate strategy (Chapter 6)
together represent a package that can smooth out the necessary transformation of the electricity sector and minimise upward pressure on electricity prices. This approach leaves room for, and can send the right signals to, private sector participants to invest with confidence in new generation to deliver that transformation.
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	Trends in industrial emissions have been dominated by the mining, oil and gas sector, with steady growth in emissions since 1990s and rapid growth in recent years as a result of the rapid expansion in liquefied natural gas (LNG) production for export.
The primary policy for managing industry emissions is the Australian Government’s Safeguard Mechanism. While it is working as intended, the Safeguard Mechanism is not designed to reduce emissions or cap them in absolute terms.
The Authority’s view remains that an enhanced Safeguard Mechanism should be deployed with declining baselines to reduce direct combustion, industrial process and fugitive emissions, and ensure these sectors contribute towards the 2030 and subsequent Paris Agreement targets.
With declining and binding baselines in place, the enhanced Safeguard Mechanism should also incorporate:
· trading of under- and over-achievement against baselines
· the ability for liable entities to use high-quality domestic and international offsets, the latter subject to quantitative restrictions to ensure an incentive to reduce emissions locally remains in place
· targeted, transitional and transparent competitiveness assistance to emissions-intensive, trade-exposed (EITE) industries.
There is considerable potential for the emergence of new low-emissions industries in Australia, if we are able to capitalise on our substantial mineral and renewable energy resources, to meet emerging global demand for low- and zero-emissions products (see also Chapters 6 and 14).


The industry sector incorporates the mining, oil and gas, manufacturing and industrial processing sectors. It generates emissions from the direct combustion of fossil fuels to generate heat, steam or pressure; fugitive emissions associated with the extraction and distribution of fossil fuels; and non-energy related industrial processes, including emissions from hydrofluorocarbons. This chapter deals with emissions from larger industrial emitters rather than emitters in the commercial and services sectors.
In 2016–17, direct emissions from the Australian and New Zealand Standard Industrial Classification (ANZSIC) sectors of mining and manufacturing were 134 Mt CO2‑e—25 per cent of Australia’s emissions (DoEE n.d.b).[footnoteRef:28] In addition, these sectors were responsible for 67.7 Mt CO2‑e of scope 2 emissions, which is 36 per cent of Australia’s emissions from electricity (DoEE n.d.d). Direct emissions from industrial emitters have risen steadily since 1990, although this is made up predominantly of increased emissions from mining (including oil and gas), as manufacturing emissions have declined since 2008 (Figure 8). This is reflective of structural trends in the economy—mining’s contribution to GDP has increased from 5 per cent in 1989 to 7.8 per cent in 2018, whereas manufacturing has declined from 11.7 per cent to 5.7 per cent of GDP over the same period (ABS 2019c). In recent years, the main driver of emissions growth has been the rapid expansion in LNG production for export markets (DoEE 2018a). [28:  There are several ways of interpreting Australia’s greenhouse gas inventory to isolate ‘industrial emissions’. A broad interpretation could include all emissions from industrial processes, stationary energy and fugitive emissions. However, this would also include combustion of fuels (such as natural gas) in residential and small business, agricultural and commercial services settings. In this chapter, using the inventory of emissions from the ANZSIC sectors of mining and manufacturing most closely represents emissions from large industrial emitters. Emissions data by ANZSIC sector is only available up to 2016–17.] 
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Source: DoEE n.d.b
Note: 2017 is the latest year with data available at the sub-sector level. Mining refers to ANZSIC Division B and Manufacturing is ANZSIC Division C.
Australia’s latest emissions projections estimate that emissions from industrial processes and fugitive emissions will decline slightly between 2020 and 2030; however, a small increase in direct combustion of fossil fuels will partly offset this (DoEE 2019i).
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Current Australian Government policies to constrain and reduce industrial emissions include the Safeguard Mechanism and the ERF. State and territory governments can manage industrial emissions in some cases by incorporating emissions management measures into development approvals for new projects.
The Safeguard Mechanism
The primary policy for managing industry emissions is the Australian Government’s Safeguard Mechanism, which places limits on greenhouse gas emissions from large facilities (Box 6). The Safeguard Mechanism is intended to constrain growth in emissions to ensure that emissions reductions purchased by the ERF ‘are not displaced by significant increases in emissions above business-as-usual levels elsewhere in the economy’ (DoEE 2016a). In 2017–18, the safeguard applied to 211 facilities, including approximately 190 facilities in the mining, oil and gas, and manufacturing sectors. Of the 138 Mt CO2-e of emissions covered by the safeguard, approximately 90 per cent are from facilities in the mining, oil and gas, and manufacturing sectors. 
Between 2016–17 and 2017–18, total emissions by industry facilities covered by the safeguard increased by 6 per cent (CER 2018c, 2019b). This is due to a number of factors, including baselines originally being set above actual emissions; the options under the mechanism that allow baselines to increase under certain circumstances; and an increase in the number of facilities covered by the policy in 2017–18 (CER 2018c, 2019b, 2019h). In 2018, the Authority found that the Safeguard Mechanism was working as it was designed (CCA 2018b); however, the Safeguard Mechanism was not designed to reduce emissions. 
The Emissions Reduction Fund
There are 58 projects registered under the Australian Government’s ERF to reduce emissions in the industry sector. These include industrial energy efficiency projects and collecting and combusting methane released from coal mines (CER 2019a). Approximately 5.2 million tonnes of emissions reductions—2.9 per cent of all contracted abatement—are contracted to be delivered to the Government from industry sector projects (CER 2019d). 
The low take-up of ERF methods by industrial emitters (and projects outside the land and waste sectors more generally) reflects a number of barriers which were identified in the Authority’s 2017 review of the ERF. Reasons for low uptake include requirements of specific methods, auction prices lower than the cost of abatement, administrative and audit costs and the lengths of contracts and crediting periods. Low uptake suggests that the ERF has not been an effective policy to reduce emissions from industrial emitters (CCA 2017a).
State and territory measures
State and territory governments can also use development approval as a tool to manage greenhouse gas emissions. For example, the Western Australian Government requires Chevron’s Gorgon LNG development on Barrow Island to sequester 80 per cent of carbon dioxide removed from the gas stream during processing through underground injection as a condition of its project approval (Faragher 2009). 
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In its 2016 Special Review and 2018 Review of the National Greenhouse and Energy Reporting Legislation, the Authority found the Safeguard Mechanism could be designed to effectively and efficiently reduce emissions in the industry sector (CCA 2016a, 2017a). The Authority recommended other policies be introduced to reduce emissions in the electricity and transport sectors, which are covered to some extent by the Safeguard Mechanism as it currently operates.
The Authority recommended that the Safeguard Mechanism should be enhanced by removing access to further baseline increases, expanding its coverage to facilities with lower emissions, and allowing additional flexibility for entities to achieve compliance. The Authority also recommended that Safeguard Mechanism baselines decline linearly from 2018 in line with Australia’s economy-wide emissions reduction commitments under the Paris Agreement (CCA 2016a). In its 2017 Review of Climate Change Policies, the Government stated that it will consider the role of the Safeguard Mechanism in a review in 2020 and in the context of progress towards the 2030 Paris target, including consideration of any updates to rules and regulations (Australian Government 2017).
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Since 2016, emissions in the industrial sector have continued to rise, despite the introduction of the Safeguard Mechanism. Although mitigation technologies (such as carbon capture and storage) have continued in development, significant deployment of these technologies is yet to occur. 
Expansion of emissions in the industrial sector has primarily been driven by expansion of Australia’s LNG industry (DoEE 2018a). LNG production has expanded from 23 million tonnes in 2013–14 to 75 million tonnes in 2018–19 and is expected to peak at approximately 81 million tonnes per annum in 2019–20. Significant expansion of LNG export capacity beyond 2019–20 levels is not predicted in the short term (DIIS 2019c).
Amendments to the Safeguard Mechanism
In 2019, changes were made to the rules that underpin the Safeguard Mechanism. Under these amendments, all covered facilities will move from baselines derived from historical reported emissions to production-adjusted baselines. In the majority of cases, facility baselines will be calculated by multiplying their annual production by the applicable emissions intensity for that production. The baseline emissions intensity will either be site-specific for existing facilities or use an industry-average default emissions intensity prescribed in the rules (DoEE 2018b).
This means that, in almost all cases, the Safeguard Mechanism will use a production-adjusted emissions intensity baseline.
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Current policy settings will be insufficient to drive emissions reduction in industrial sectors. Although other sectors (such as the electricity, transport and land sectors) may be able to provide early mitigation outcomes that will help Australia to meet its 2030 commitment under the Paris Agreement, the further goals of the Paris Agreement will necessitate significant emissions reduction across the economy beyond 2030. This will need to include reducing emissions by large industrial emitters. In some sectors, emissions may be difficult to abate with current technology, sensitivity to international competitiveness concerns, or both. Therefore, policies need to send a strong signal to reduce emissions across the economy, while being flexible enough to accommodate the differing abatement pathways that different industries may need to follow.
Industry groups have been broadly supportive of well-designed policies to reduce emissions:
APPEA supports a national climate change policy that delivers greenhouse gas emissions reductions at least cost and facilitates broad-based investment decisions consistent with an international price on carbon … Australia’s climate change policy response should seek to deliver lowest cost greenhouse gas emissions abatement through an appropriately designed mechanism that provides an economy-wide transparent price signal to shape business and consumer plans and investments. The mechanism should be efficient, have low compliance costs, and support international trade that recognises different national circumstances. (Australian Petroleum Production and Exploration Association submission, p. 12)
AFPA supports a policy environment that delivers least-cost, environmentally effective and reliable outcomes for Australia. The policy framework needs to be stable, predictable and avoid complexity to help minimise investment uncertainty, and not expose Australian export and import competing industries to costs not faced by their competitors in other countries. (Australian Forestry Products Association submission, p. 4)
An enhanced Safeguard Mechanism
As the Authority has previously found, the Safeguard Mechanism is a policy that could be adapted to reduce emissions in the industrial sector. It builds on the architecture of the National Greenhouse and Energy Reporting Scheme, which has been in existence for over a decade. This means there is relatively high engagement and experience with the system, making it easier to enhance the Safeguard Mechanism than to implement a completely new policy: 
The MCA considers the current domestic policy approach has elements that can provide a clear way to meet Australia’s 2030 emissions reduction target. The Emission Reduction Fund and the Safeguard Mechanism provide a scalable approach to ensure that the 2030 Paris target can be met. (Minerals Council of Australia submission, p. 4)
The Safeguard Mechanism should be enhanced to transform it into a policy with the ability to reduce emissions. The design of an enhanced Safeguard Mechanism should incorporate the features and considerations described below.
Declining baselines
Each facility subject to the Safeguard Mechanism has an emissions baseline that must not be exceeded. Since the commencement of the safeguard, these baselines have changed from being based on historical emissions to calculated baselines reflecting the emissions intensity of recent production. Although the safeguard should prevent large increases in business-as-usual emissions, it is unlikely to result in long-term reductions in industrial emissions. For this reason, facility baselines should begin to be reduced on an emissions-intensity production basis. 
Initially, baselines could decline at a rate consistent with Australia’s 2030 emissions reduction target—26 to 28 per cent below 2005 levels by 2030. Safeguard entities currently account for 138 Mt CO2-e of emissions. If safeguard baselines are made to decline to achieve a 26 per cent reduction in emissions relative to 2005 levels, the annual emission reduction expected is approximately 55 Mt CO2-e in 2030 (compared with projected emission levels).[footnoteRef:29] [29:  This assumes safeguard entities continue to account for 65 per cent of total emissions from direct combustion, industrial processes and fugitive sources.] 

Baselines should commence declining as soon as possible. Predictably declining baselines will send a strong signal to industrial emitters to allow them to invest in lower emissions technology with confidence. For some groups, declining baselines are seen as a logical step in emissions reduction:
Enhancement of the safeguard mechanism by declining safeguard baselines … remains essential for the mechanism to contribute to achievement of Australia’s commitments under the Paris Agreement. Further delay in setting declining baselines implies steeper declines in future. (Business Council for Sustainable Development Australia submission, p. 9)
Others, such as the Australian Industry Greenhouse Network and Cement Industry Federation, noted the need for careful design and flexibility options to address competitiveness concerns.
Flexible compliance options
Individual facilities should be provided with options for meeting their baselines in ways that still allow the aggregate emissions reduction target to be met. Flexibility could be provided by allowing:
(continued) use of high-quality domestic offsets to meet obligations
trading of under- and over-performance of meeting baselines
use of high-quality international credits or permits. 
Allowing flexible compliance options provides businesses with the ability to reduce emissions at least cost, assuming flexibility options do not compromise environmental integrity. Business stakeholders have emphasised the importance of access to international units in complying with emissions reduction targets, which allow them to source abatement at lowest cost from around the world (Australian Industry Greenhouse Network submission; Australian Chamber of Commerce and Industry submission; Chamber of Minerals and Energy of Western Australia submission).
International units should meet credible quality standards and quantitative restrictions on permit use should be considered to ensure that an incentive to reduce emissions domestically remains in place (see Chapter 6).
Declining baselines, in combination with flexibility measures, could create a new source of demand for ACCUs to help transition the ERF from government to private sector purchasing. 
Allow crediting and trading of over-achievement
When the Authority previously considered enhancing the Safeguard Mechanism to reduce emissions, some facilities had baselines based on historical levels of production that proved to be much higher than subsequent actual emissions levels. This posed a risk that, if facilities were granted credits for over-achievement (coming in under their baselines), they would receive windfall gains without reducing emissions, undermining the integrity of the scheme. For example, 2016–17 baselines for industrial facilities totalled 164.7 Mt CO2-e, while actual reported emissions came to 117.9 Mt CO2-e (CER 2018c, 2019b). There was also concern that crediting over-achievement would penalise early movers who consequently had a lower starting baseline. Hence, at the time, the Authority recommended that issuing credits for emissions lower than baselines should only be possible where additionality requirements were met. This could be achieved by requiring the emission reduction activities to be projects approved under ERF methods (CCA 2016a).
Facility baselines are now calculated based on actual production and emissions intensity rather than historical data, and facilities have the option to choose a default emissions intensity (DoEE 2018b). These two changes largely address the Authority’s 2016 concerns. There is reduced risk of facilities receiving windfall gains from having historically high baselines. Where baselines are production-adjusted, it is far more likely that emissions reductions below baselines are inherently additional. 
The Authority, therefore, now considers crediting and trading of over-achievement to be a preferred policy setting. Allowing for crediting of over-achievement of facility baselines provides an immediate incentive to reduce emissions for those facilities that are able to do so economically. 
Once crediting is in place, access to the ERF for safeguard facilities’ scope 1 emissions should be removed to simplify reporting under the Safeguard Mechanism scheme and remove any possibility of double-counting emissions reduction. Safeguard-liable facilities should retain access to industrial energy efficiency ERF methods in respect of scope 2 emissions, which are not covered by the Safeguard Mechanism. Industry has suggested that these changes could help encourage emissions reductions in the sector:
The [Safeguard Mechanism]’s regulatory objective could do more to incentivise least cost abatement, by providing an incentive for a facility to reduce its emissions below its baseline … To do this, facilities should be issued with Australian Carbon Credit Units (ACCUs) where their emissions are below their baseline. (Woodside Limited submission, p. 8)
The [Safeguard Mechanism] scheme currently operates to drive emissions down to the baseline but does not offer any incentive … for abatement achieved to further reduce emissions below the baseline. It is probable that efficient, low cost abatement options exist within industry that could be incentivised if the Safeguard Mechanism was transitioned more towards a baseline and credit scheme. (The Chamber of Minerals and Energy of Western Australia submission, p. 3)
Crediting of over-achievement against safeguard baselines should be recognised through a new form of tradeable unit that is distinguishable from ACCUs. The higher overall integrity of ACCUs which have been subject to ERF additionality criteria should be recognised and preserved. Safeguard over-achievement units, like ACCUs, should be eligible for use as offsets against safeguard liabilities—as long as Safeguard Mechanism baselines are met or exceeded, the absence of additionality requirements for over-achievement units does not matter. However, the distinction between the two types of unit is important for maintaining the reputation and value of ACCUs in other carbon markets (for example, international, voluntary). 
Set new entrants’ baselines at best-practice levels
Under a system of declining emissions intensity baselines, new entrants should be assigned an appropriate emissions intensity baseline. The 2019 amendments to the Safeguard Mechanism describe how benchmark emissions baselines will be calculated (DoEE 2018b). Benchmark baselines should be set at best-practice levels to ensure that investors receive strong signals to deploy efficient low-emissions technology. Consideration will need to be given to ensuring that benchmark emissions intensities keep pace with technology and that they are not overtaken by declining baselines of existing facilities. 
Sequencing and implementation
Implementation of a system of declining baselines with crediting and trading will benefit from considered sequencing of reforms. 
The Authority considers that crediting and trading over-achievement should commence only once baselines have begun to decline and the Clean Energy Regulator is satisfied that baselines reflect current production emissions intensities. At that point, crediting of over-achievement should be automatic. If the Government were inclined to adopt crediting before the introduction of declining and binding baselines, the risk of windfall gains could be addressed by using best-practice industry baselines, rather than existing compliance baselines, for determining over-achievement. 
The full design of a scheme of declining baselines could learn from successful Australian analogues, such as the NSW Greenhouse Gas Abatement Scheme. Measures for assisting EITE industries to meet safeguard obligations should be considered separately, based on need, feasible opportunities for abatement and potential for carbon leakage.
Implementation of an enhanced Safeguard Mechanism, with declining baseline trajectories established well in advance, should promote transparency, clarity and confidence so that firms are able to make long-term decisions based on well-understood policy signals. This approach will promote efficient and environmentally effective outcomes under the enhanced safeguard.
Competitiveness measures
The industrial sector includes several EITE industries. It has been the practice of successive governments to extend assistance or exemptions to ameliorate the competitiveness impacts of climate change policies on these industries. This is based on the premise that, if compliance with climate change policies increases costs for trade-exposed businesses, those business and their emissions may simply shift offshore to countries without similar policies. Such a scenario would see Australia losing industry and employment with no net gain for the environment (CCA 2016a; Productivity Commission 2011).
There remains a tension between providing assistance to these industries to reduce the burden of compliance with policy and progressing the transition to a lower emissions economy. Indefinitely providing relief to EITE industries delays action to reduce emissions and is not sustainable. The provision of competitiveness assistance also raises issues of equity. Relief or assistance provided to a specific industry or company can mean the burden of compliance falls more heavily on other non-trade‑exposed businesses (as with the renewable energy target). If the relief or assistance is funded from the Budget, the burden falls on taxpayers more generally, who may or may not benefit from the EITE activity. 
Competitiveness measures applied to an enhanced Safeguard Mechanism could include less restricted access to international permits or for Government to purchase abatement on behalf of EITE industries. Competitiveness measures should only be applied where a significant risk of carbon leakage can be demonstrated. Competitiveness assistance should be targeted, transitional and transparent. 
14 Enhance the Safeguard Mechanism to deliver emission reductions from large emitters in industry, with:
[bookmark: _Toc27818620][bookmark: _Toc27818795][bookmark: _Toc27818936][bookmark: _Toc29308072][bookmark: _Toc30673654][bookmark: _Toc31194014]declining baselines with clear trajectories and the ability to trade under- and over-achievement once baselines have commenced declining and are binding
targeted, transitional and transparent competitiveness assistance to emissions-intensive, trade-exposed industries captured by the enhanced Safeguard Mechanism where a demonstrated risk of carbon leakage exists.

Non-safeguard emitters in the industry sector
Mining and manufacturing enterprises that are not subject to the Safeguard Mechanism because they are below the threshold account for up to 40 Mt CO2-e per year. Further policies will be required to reduce these emissions. Given the range of sizes of mining and manufacturing enterprises not covered by the Safeguard Mechanism, there should be a range of different policies to effectively target these firms. Small manufacturing enterprises could be effectively covered by policies that target retail electricity and gas customers, such as a national energy efficiency scheme. In some cases, the provision of resources (funding, expertise or facilitation) to small and medium enterprises directly to assist them to reduce emissions could be effective. For larger non-safeguard entities, policies aimed at reducing barriers to participation in the ERF may assist in achieving emissions reduction at scale. In all cases, policies would need to be carefully designed to ensure they are complementary to the ERF. 
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Opportunities for low-emissions industry
Opportunities exist for Australia to capitalise on its substantial mineral and renewable energy resources, given sufficient ambition and innovation. If renewable energy infrastructure can be deployed at sufficiently large scale, it could allow for energy-intensive manufacturing industries to be established in Australia. For example, the co-location of Australia’s substantial iron ore or bauxite resources with high levels of low-cost, zero emissions energy could allow for production of low-emissions steel or aluminium.
Researchers and businesses have already identified pathways for the use of renewable energy (heat or electricity) to reduce emissions in processes like production of cement, steel and alumina (Nathan et al. 2019; Pooler 2019). Further research and development is expected to create technical pathways for substitution of other currently emissions-intensive manufacturing processes (Energy Transitions Commission 2018). Some academics have speculated that lower employment due to reduced global demand for coal could be more than replaced by establishing an integrated mineral processing industry in Australia. Processing of just a fraction of the current volume of unprocessed exported ores would be sufficient to offset coal employment declines (Garnaut 2019b). 
Although the development of low-emissions manufacturing industries may be possible in Australia given the availability of mineral and energy resources and technical viability, these conditions are not sufficient for the development of new, clean manufacturing industries. The highly competitive and trade-exposed nature of Australia’s current commodity-based industries can make the necessary sustained investment in research and development and new plant difficult. Further barriers can include the relatively high cost of labour in Australia and a lack of strong policy signals to encourage low-emissions industry. As discussed in Chapter 14, public support for research, development and innovation for harder-to-abate industries is essential to capitalise on the opportunities that Australia’s resources present. The development of industry road maps is likely to help in identifying strategic research directions and remaining barriers to realising emission reductions—for example, any regulatory or other barriers to technology adoption.
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	The transport sector is the second largest source of emissions in Australia and transport emissions have sustained a clear upward trend over the past decade.
Road transport emissions account for more than 80 per cent of transport emissions and offer considerable opportunity for abatement, given the continued development of the global electric vehicle market, falling cost of battery technology and prospects for continued emissions reductions in electricity generation. 
Although the Government has not supported this approach, there remains a strong case for the implementation in Australia of a greenhouse gas emissions standard for light vehicles, which would deliver reduced emissions and savings for motor vehicle users.
The Government’s forthcoming electric vehicle strategy offers an excellent opportunity for ensuring that potential barriers to the uptake of electric vehicles are addressed.
Further work should be done by the Government to identify and pursue opportunities to shift more of Australia’s freight task onto less emissions‑intensive forms of transport.


Domestic transport makes up 18.6 per cent (or 98.7 Mt CO2-e) of Australia’s greenhouse gas emissions. In 2017, it was the second-largest source of emissions after electricity generation and has been growing since 1990 by 1.4 Mt CO2-e per annum on average. As shown in Figure 9, emissions from transport principally come from road transport, with domestic aviation, rail and shipping emissions accounting for a comparatively small share (DoEE n.d.a). The source of these emissions is fossil fuel combustion in internal combustion engines. International aviation and shipping are not counted in Australia’s emissions inventory (DoEE 2019b). 
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Source: DoEE n.d.a
Note: 2017 is the latest year with data available at the sub-sector level.
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There are four general options for reducing emissions from transport activities (CCA 2016a):
Reduce, avoid or substitute the need for transport activity.
Improve efficiency of vehicles and equipment or optimise transport routes, loading and timing.
Mode-switch to a less greenhouse gas emissions intensive mode of transport.
Fuel-switch to a less greenhouse gas emissions intensive fuel—electrification of transport activity is a special case of fuel switching.
Electrification of transport activity can be particularly beneficial in reducing emissions, as electrification combines the ability of transport to be powered by low-emissions electricity sources and the much higher energy efficiency afforded by electric motors (IEA 2019a).[footnoteRef:30] Not all methods of reducing emissions are suitable for every transport task for technical or economic reasons.  [30:  For example, electric cars have ‘tank-to-wheel’ energy efficiency approximately three to five times that of internal combustion engine cars (IEA 2019a).] 
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Australian Government policies
There are a number of Australian Government policies that cover transport as part of their operation. However, there are no transport-specific emissions reduction policies. 
Under the ERF, transport enterprises can use either the Aviation Transport method or the Land and Sea Transport method to earn carbon credits for reducing the emissions intensity of their transport operations. As of January 2020, only one transport project has accrued carbon credits (CER 2019a).
The Safeguard Mechanism can constrain the emissions of very large emitters. Fourteen transport enterprises are covered by the Safeguard Mechanism, including major road freight transport operators, rail freight operators, the major domestic airlines, public transport operators and passenger and freight shipping operators (CER 2019b). 
ARENA is providing funding for research on low-emissions transport technologies, including biofuels, batteries, electric vehicles and hydrogen; the construction of an ultrafast charging network on Australia’s major highways; and overcoming barriers to the adoption of electric vehicles (ARENA n.d.).
The CEFC has provided financing for the purchase of electric vehicles and has also invested in innovative firms in the electric vehicle supply chain (CEFC 2018a).
There are some policies which can reduce emissions as a co-benefit. For example, the Australian Rail Track Corporation is completing the Inland Rail freight link between Melbourne and Brisbane, which is forecast to reduce greenhouse gas emissions by approximately 750,000 tonnes CO2‑e per year (ARTC 2019).
State and territory governments
Several policies exist at the state and territory level that could reduce greenhouse gas emissions from transport, at least as a co-benefit of the policy. These include biofuel mandates in NSW and Queensland and general support for low-emissions vehicles, including registration incentives, support for electric vehicle charging infrastructure and government procurement initiatives (CCA 2019b). 
The Victorian Government has committed funding to encourage the shift of containerised freight from road to rail. It is also developing a Port Rail Shuttle to reduce road truck movements between freight hubs and the Port of Melbourne, with significant co-funding from the Australian Government (Victorian Government Department of Transport 2019). Additionally, several state governments are making substantial investments in urban passenger public transport—for example, the Melbourne and Sydney metro rail projects—as well as heavy and light rail projects in Perth, Canberra, Adelaide, Newcastle and south-east Queensland. 
Coverage of policies
Although Australia’s main emissions reduction policies nominally include transport, the extent that they affect the sector is limited. The Safeguard Mechanism only includes large corporate emitters that account for around 10 Mt CO2‑e, or 11 per cent of transport emissions (CER 2019b). As at January 2020, there were six transport projects registered under the ERF and those projects with associated contracts to deliver emissions reductions for the government amount to 1.2 Mt CO2‑e (CER 2019c). Emissions from road transport have been difficult to cover with effective policies (beyond fuel taxation), as road transport emissions primarily come from a large number of individuals or smaller enterprises (NTC 2016). At the Australian Government level, no policies currently exist that reduce emissions from privately operated transport at significant scale, beyond providing fuel consumption information to consumers at the point of new car sale (Green Vehicle Guide n.d.a).
Efficacy of policies
Only a limited amount of ACCUs have been issued under the transport-specific methods of the ERF (CER 2019a). On the two years’ worth of available data, it is not yet possible to determine if the Safeguard Mechanism has effectively constrained the emissions from the largest transport enterprises. Of the 14 transport facilities covered by the Safeguard Mechanism in 2017–18, two facilities applied for multi-year monitoring periods and one facility exceeded its baseline. These facilities either surrendered ACCUs or took other action to comply with the Safeguard Mechanism. The balance of the facilities have some ‘headroom’ between their reported emissions and their baseline—ranging from 3 per cent of their baseline to 61 per cent (CER 2019b). 
The continued rise in transport emissions suggests that current policies are not effective at significantly reducing greenhouse gas emissions associated with transport. Investments in innovation through ARENA and the CEFC have not yet achieved deployment of low-emissions transport technology at significant scale, and policies designed to encourage the uptake of low-emissions vehicles at state and territory level have not been rewarded by large-scale deployment. This indicates that there is room for further policies to reduce greenhouse gas emissions from transport. 
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In 2016, the Authority recommended that a light vehicle CO2 emissions standard be implemented (CCA 2016a). The Authority has previously investigated light vehicle emissions standards and found them to be an effective way to reduce emissions from light vehicle use (CCA 2014b). In 2016, the Ministerial Forum on Vehicle Emissions commissioned a regulatory impact assessment on light vehicle emissions standards, which found that the implementation of such standards would provide significant savings to consumers (DIIRD 2016). However, the Government has indicated it does not support the implementation of a standard (ABC News 2019). The Authority also recommended that a cost-benefit analysis for heavy vehicle emissions standards be undertaken (CCA 2016a), and this has not occurred.
The Authority also made recommendations that the government consider including transport emissions in a market-based mechanism for reducing emissions, eventually replacing crediting transport activities under the ERF. 
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There have been several important policy developments since the Authority last provided its advice. The Australian Government has committed to developing a national electric vehicle strategy and the COAG Energy Council released Australia’s National Hydrogen Strategy in 2019 (DoEE n.d.j, DIIS 2019b). State and territory governments have introduced some measures to encourage lower emissions forms of transport. The COAG Transport and Infrastructure Council is also developing a program of work to address the barriers and challenges impeding the uptake of low- and zero-emissions vehicles. This is due early in 2020. The program of work will consider both the National Hydrogen Strategy and the future development of a national electric vehicles strategy (Transport and Infrastructure Council 2019). 
The transport technology landscape has changed significantly in recent years. The uptake of electric vehicles has gained momentum globally as their performance and cost narrow the gap with internal combustion engine vehicles. In 2018, two million new electric cars were sold globally, bringing the size of the world’s electric car fleet to 5.1 million (IEA 2019a).[footnoteRef:31] The substantial increase in the electric vehicle fleet largely reflects growth in China, where policy (such as the New Energy Vehicle mandate) has driven uptake (IEA 2019a). Continued growth is expected, as many countries intend to phase out the use of internal combustion engines for small passenger vehicles. Eleven countries, including China and India, have announced a phase-out of the sale of petrol or diesel cars, with most coming into force in 2030 (Senecal and Leach 2019). [31:  This includes both pure battery electric vehicles and plug-in hybrid electric vehicles that combine a small battery than can be charged from the grid with an internal combustion engine.] 

Improvements in lithium battery production have driven decreased prices and increased range for electric vehicles. Between 2010 and 2018, the cost of lithium-ion batteries decreased by 85 per cent (BloombergNEF 2019c). This has led to the introduction of longer range electric vehicles at more affordable prices, including in Australia. Both light passenger vehicles and light commercial vehicles are available in Australia (AEVA n.d.). Electric passenger buses are also in use globally, and they are in limited use in Australia (IEA 2019a; ClimateWorks 2018).
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Current technology points to opportunities for reducing transport emissions arising from electrification where possible, starting with short-distance urban transport. Overall, stakeholders have noted that electrification seems to underpin emissions reduction potential in transport:
The mobility decisions of people will increasingly be affected by technology advances in the transport sector, especially the development of electric vehicles. This momentum suggests the lines between public and private transportation will become more permeable as the result of lower prices, better information and increased vehicle autonomy. We are clearly not at this point but need to enable the emergence of integrated mobility platforms that are low-carbon by design. The catalyst for this is the shift to, and adoption of, electric vehicles. (Engineers Australia submission, p. 6)
The introduction of a light vehicle CO2 emissions standard has been demonstrated to have benefits for both consumers and society (DIIRD 2016). Additionally, shifting freight transport from road to rail could also significantly reduce emissions where viable, and continuing to improve efficiency in transport generally remains important.
Improving vehicle efficiency
Australia is one of only a few advanced economies that have not implemented a mandatory fuel efficiency or greenhouse gas emissions standard for light vehicles (IEA 2019b). 
In 2018, average greenhouse gas emissions from new light vehicles sold in Australia were 180.9 grams (g) of CO2-e per kilometre (km) overall. New passenger cars emitted an average of 169.8 g CO2-e/km and light commercial vehicles emitted on average 221.5 g CO2-e/km (NTC 2019). In recent years, improvements in efficiency have stagnated, and new research suggests that overall efficiency is declining as the gap between test and real-world performance increases (Smit 2019). Although it can be difficult to compare vehicle performance across countries, Australia’s vehicle efficiency clearly lags behind international peers such as the United States, China, Europe, Canada and Japan (Table 6).  
There has also been public debate regarding the role that Australia’s fuel quality plays in the efficiency of vehicles. Australia is the last OECD nation to allow unleaded petrol that contains more than 10 parts per million of sulfur, and our fuel quality standards allow a number of other fuel quality parameters that are higher than other developed nations (DoEE 2018d). After consideration of proposals to improve fuel quality standards in line with other developed countries, the Government has decided to extend the current fuel quality standards through to 2027 without improvement to sulfur levels (DoEE n.d.e). The Authority has previously discussed the assertion that lax fuel quality standards prevent manufacturers from bringing efficient cars to the Australian market (CCA 2014b). Although these standards may present a barrier to the most advanced combustion and monitoring technology being added to cars, there remain a number of other technologies that can improve vehicle fuel efficiency (and lower greenhouse gas emissions) that are not reliant on higher fuel quality to improve efficiency (DIRD 2016). Consequently, improvements in fuel quality standards are not required for an immediate improvement in fuel efficiency.
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	Country
	Year
	Passenger car (g CO2/km)
	Light commercial vehicle (g CO2/km)

	Australia
	2018
	169.8
	221.5

	Canada
	2018
	136.2*
	193.9*

	China
	2018
	135.4
	166.2 (2020)*

	European Union
	2018
	120.4
	158.1

	Japan
	2017
	114.6
	154.7 (2015)*

	United States
	2017
	145.8
	208.2


Source: NTC 2019; ICCT 2019
Note: * Indicates standards rather than observed performance. Values are normalised to New European Drive Cycle test standards. 
The 2016 regulatory impact assessment on the introduction of light vehicle emissions standards found that a standard implemented by 2025 would save between A$10.8 and A$27.5 billion in fuel by 2040. It also found that an emissions standard of 1.05g CO2 per km would lead to cumulative abatement of 65 Mt CO2-e between 2020 and 2030 (DIRD 2016). Recent analysis has indicated that Australian light vehicle CO2 emissions are getting worse (Smit 2019). A light vehicle CO2 emissions standard could support demand for more efficient vehicles, which are not always made available in Australia (CCA 2014b).[footnoteRef:32] It could also help to support the uptake of zero tailpipe emissions vehicles, such as battery electric and plug-in hybrid electric vehicles, as well as lower emissions internal combustion engines.  [32:  There are a number of reasons that vehicles may not be made available in Australia. These include normal commercial judgements on the suitability of the vehicle for the market but also include other factors such as the cost of certifying the vehicle against Australia-specific regulatory requirements. There also remains a contested assertion that Australia’s fuel quality standards allow too much sulfur to allow importation of some highly efficient vehicles (CCA 2014b).] 

The Authority is of the view the Government should reconsider its position on the introduction of a light vehicle emissions standard. Further delays in implementation of these standards will reduce the contribution this policy could make to achieving Australia’s 2030 emissions reduction target. The Authority first recommended a standard in 2014, based on the state of technology at that time. As technology has improved since that time, consideration should be given to increasing the level of ambition of light vehicle standards when implemented.
A light vehicle emissions standard should also take account of baseline uptake of zero-emissions vehicles in its ambition. Should electric vehicle technology improvements or cost declines be faster than anticipated, and if manufacturers are able to meet the standard through sales of electric or other zero-emissions vehicles, the objective of the standard could be enhanced at very little cost to the community. 
Heavy road transport in Australia is also a candidate for emissions reduction. However, the industry is characterised by high levels of independent owner operators, with 70 per cent of operators owning only one truck (National Transport Insurance 2016). While fleet operators may have access to capital and expertise to improve the efficiency of their operations driven by normal business practice (or the ERF), these opportunities may not be available or viable for small owner–operators. Similar to light vehicles, an effective policy option could be to introduce efficiency standards for heavy vehicles, although the costs and benefits of this option have not yet been established. Any heavy vehicle emission standard would need to consider variations in vehicle configuration and usage patterns.
16 Reconsider implementing a greenhouse gas emissions standard for light vehicles and undertake a cost-benefit analysis of an emissions standard for heavy vehicles.

Encouraging uptake of electric vehicles
Electric vehicles are expected to play a significant role in reducing emissions from transport. More than 60 per cent of transport emissions come from cars and light commercial vehicles, which are relatively well suited to electrification (DoEE n.d.a). Increased use of electric vehicles will also reduce air and noise pollution in cities, bringing health benefits (EEA 2018). Electric vehicles charged from the electricity grid are responsible for indirect emissions, although in general these emissions are less than petrol emissions for an equivalent internal combustion engine vehicle (CCA 2014b; Green Vehicle Guide n.d.b).[footnoteRef:33] However, vehicles charged using renewable energy would give rise to no operational emissions: [33:  The only vehicle currently available in both internal combustion engine and battery electric vehicle form in Australia is the Hyundai Kona. In electric vehicle format, it is responsible for an average of 118 g CO2-e/km. As an internal combustion engine vehicle, it has tail-pipe emissions of 153 g CO2-e/km, or fuel lifecycle emissions of 179 g CO2-e/km (Green Vehicle Guide n.d.b). (Fuel lifecycle emissions take into account that production and distribution of liquid fuel also produce greenhouse gas emissions. This is a better measure to use when comparing internal combustion engine cars with grid-charged electric cars).] 

As the electricity sector progressively decarbonises, it will increase the abatement potential of EVs. Further, with an already high penetration of residential solar PV systems, growth in large scale solar and the emergence of home battery technologies, there is an exciting opportunity for Australia to be a market leader in EVs powered by zero emissions renewable energy sources. (Origin Energy submission, p. 5)
Several barriers to consumer acceptance of battery electric vehicles (particularly vehicle cost, model availability and range between recharging) are reducing (ClimateWorks 2018; Energeia 2018). In 2019, the Hyundai Kona and Tesla Model 3 vehicles were introduced to Australia. They offer a range of at least 400 kilometres and are available for less than A$75,000. Several shorter range vehicles have also been released in Australia (such as the Hyundai Ioniq, the updated Nissan Leaf and Renault Zoe). They offer around 250 kilometres of range and are priced around A$50,000 (AEVA n.d.). 
Improvements in range and reductions in price will need to continue to allow battery electric vehicles to have up-front cost and range parity with internal combustion engine vehicles. In some cases, the total cost of ownership of currently available electric vehicles may be close to parity with internal combustion engine vehicles (Schmidt 2019; ClimateWorks 2019b). Electric vehicles can have higher up-front capital costs but lower operational costs compared with an internal combustion engine vehicle, making total cost of ownership comparisons challenging for car buyers. The provision of information and guidance in this area could be important in reducing barriers to uptake and could be included in the Australian Government’s Green Vehicle Guide (ClimateWorks 2019b).
Despite the current disparity in up-front cost between internal combustion engine vehicles and electric vehicles, a number of countries have already announced plans to phase out sales of petrol- or diesel-powered vehicles in coming decades. Norway, which already has the world’s highest penetration of electric vehicles, has announced that it will phase out new petrol and diesel car sales by 2025 (SLoCAT 2019; IEA 2019a). 
The rollout of electric vehicle infrastructure is also beginning to develop momentum. Open-access public electric vehicle chargers are being deployed by several networks, including the NRMA, Chargefox and Evie, complementing the proprietary Tesla network (ARENA 2019a, 2019d; Energeia 2018). State and territory governments are also making investments in electric vehicle charging networks (CCA 2019b). 
If electric vehicles are deployed at scale, there will be changes in how the electricity grid is used (such as increased electrical demand overnight for home charging and significant peak loads in areas with a high concentration of rapid chargers). There is also potential for two-way interaction between the electricity grid and vehicles (where stored electricity in a vehicle battery can be sent to the grid or home). Only one electric vehicle available in Australia currently possesses a vehicle-to-grid or home capability (Evenergi 2019). 
Barriers to the uptake of electric vehicles are gradually being reduced, but road vehicle electrification is still in its infancy and could benefit from policy support:
Successful EV markets overseas all initially suffered from the same ‘barstool’ problem that currently faces Australia. The market requires sufficient charging infrastructure, model availability, and consumer demand. If any of those three legs are missing, the other two also fall over. Foreign governments have shown that strong policy action is able to get over this initial problem and jumpstart nations’ EV markets. (Electric Vehicle Council submission, p. 7)
Although price, range and availability of infrastructure for electric vehicles are improving, electric vehicles still have relatively limited uptake in Australia (ClimateWorks 2018). There is currently a window of opportunity to undertake enabling work that will facilitate efficient electric vehicle deployment. Although price remains a significant barrier to the uptake of electric vehicles, there are other issues which may affect the attractiveness of electric vehicles to consumers. These include:
Access to private charging: electric vehicle owners who would normally garage their vehicle in communal garages (such as in apartment buildings or multi-tenant commercial premises) may not be able to install home charging equipment or be able to access electricity at all in private parking locations. Electric vehicle owners in older parts of cities where dwellings do not commonly include garages may need to rely on third-party ‘destination’ or transit charging infrastructure (IEA 2019a; ClimateWorks 2018; Energeia 2018).
Access to public charging: 783 public charging locations were recorded as being available in 2018 (ClimateWorks 2018). The vast majority of these were slower, alternating current charging facilities (which were in many cases simply a power point provided for the use of electric vehicles). As at December 2019, fewer than 150 fast, direct-current chargers were reported as being available in Australia, some of which are Tesla superchargers that cannot charge non-Tesla electric vehicles (Plugshare n.d.). The major charging network projects recently funded by ARENA, the National Ultrafast EV Charging Infrastructure Network and Chargefox Electric Vehicle Charging Network will significantly add to the number of fast, direct-current charging stations over the next few years. These new fast charging stations will allow all electric vehicle models currently available for sale in Australia to charge along major driving routes (ARENA 2019a, 2019d). In addition, there are several different networks of commercial charging station operators that maintain different charging and payment systems, some requiring pre-registration and the issuance of a radio frequency identification (RFID) card to access chargers (Energeia 2018).
Incompatible charging standards: there are currently five different charging plugs fitted to electric vehicles and chargers in Australia (not including proprietary Tesla superchargers), and they have limited interoperability. This reflects the reality that cars in Australia are imported from a variety of overseas markets. This may present an issue for electric vehicle owners who will rely on destination charging or mid-journey transit charging, as charging stations typically only cater for a few different plug types (Pearson 2017; Plugshare n.d.). In 2017 members of the Federal Chamber of Automotive Industries agreed that by 2020 all new models of vehicles and electric vehicle supply equipment would be capable of operating within a specified list of standards (FCAI 2017).
While these challenges currently present barriers to the uptake of electric vehicles, they are able to be solved at relatively low cost through early, coordinated action. Standards for new electric vehicle charging stations could be implemented, and funding could be made available to retrofit existing charging stations to maximise compatibility. 
The Australian Government is developing a national electric vehicle strategy which could resolve these matters and remove barriers to electric vehicle uptake (DoEE n.d.j). State and territory governments should be cautious of pursuing independent strategies to avoid creating a modern analogue of Australia’s historical railway gauge problems.
Hydrogen-fuelled electric vehicles, also considered a possibility for low-emissions transport, have not yet achieved any scale of deployment in Australia beyond very limited state and territory government trials (Palasczuk, Dick and de Brenni 2019; Dowling 2019).[footnoteRef:34] Despite this, there may be future opportunities for hydrogen to fuel transport, particularly longer distance road and rail transport. Electric vehicle strategies could highlight opportunities to coordinate research and development in this area in tandem with the implementation of the National Hydrogen Strategy. [34:  The emissions intensity of hydrogen production is highly dependent on the production method but has the potential to be low or zero emissions.] 

Significant uptake of electric vehicles will also mean a decline in fuel excise revenue. Excise duty on petrol and diesel amounted to A$17.6 billion in taxation revenue in 2018–19 (Commonwealth of Australia 2019a). Policy development aimed at encouraging the uptake of electric vehicles will also need to consider if, and how, this revenue should be replaced.
Although it is likely that price barriers will eventually be addressed through technology improvements and market competition, new electric vehicles may remain unaffordable for some private purchasers for the foreseeable future (BITRE 2019). The uptake of electric vehicles may be assisted by the development of a liquid and well-functioning used electric vehicle market. Well-functioning used vehicle markets overcome two potential barriers to electric vehicle uptake. First, they permit used vehicle purchasers to choose an electric vehicle if one is suitable. Second, they allow for new vehicle purchasers (particularly fleet buyers) to predictably depreciate vehicles, which is more difficult if the used car market is illiquid. 
Corporate and government fleet cars make up approximately half of new car sales, meaning that they are an important source of used cars. Research by ClimateWorks shows the total cost of ownership for electric vehicles is already cost-competitive to internal combustion vehicles for local government fleets (Schmidt 2019; ClimateWorks 2019b). Targets for electric vehicle procurement in government fleets have been raised as a straightforward way for governments to encourage the uptake of electric vehicles, with modest (or no) additional cost:
Fleet buyers … are likely to recognise the lifecycle benefits available through EVs earlier than the broader consumer market. Additionally, the recycling of vehicles into the resale market at the end of fleet leasing arrangements provides a lower cost entry point for the broader consumer market. (Origin Energy submission, p. 5)
Information provision to allow fleet managers to properly evaluate electric vehicles is seen as important. This may also be important for private buyers as well:
Consumer surveys have shown a strong correlation between knowledge of EVs and willingness to purchase. Providing consumers and businesses with clear information about the benefits of EVs is a cheap and effective way to increase uptake and reduce emissions. This can be both in the form of an online resource as well as through public demonstrations of the technology. (Electric Vehicle Council submission, p. 10)
Other submitters have also suggested temporary exemptions from Fringe Benefits Tax for electric vehicles to encourage uptake in corporate fleets (Electric Vehicle Council submission). Improving the liquidity of the used vehicle market could also be achieved by liberalising used vehicle import restrictions, which could lead greater availability of electric vehicles at more affordable price and improve market penetration, similar to the experience in New Zealand (Energeia 2018). Although there is progress underway in improving the ability of electric (and other lower emissions) vehicles to be imported with the introduction of the Road Vehicle Standards Act 2018 (Cth), importation of used vehicles is still difficult to achieve at scale.[footnoteRef:35] This presents regulatory barriers for Australian consumers who wish to access a wider range of or more affordable electric vehicles.  [35:  For example, a used vehicle must be imported through a Registered Automotive Workshop. Registered Automotive Workshops are limited to processing 100 vehicles per year each (DITCRD 2019). This prevents importation at scale. This is in comparison to New Zealand, which allows substantial importation of used vehicles provided they meet biosecurity and limited age and technical restrictions (New Zealand Customs Service 2018).] 

	[bookmark: _Toc26778945][bookmark: _Toc26785804][bookmark: _Toc26794191][bookmark: _Toc26794355][bookmark: _Toc26795093][bookmark: _Toc35417061]Australian minerals to power electric vehicles
The development of a global electric vehicle industry will require substantial amounts of lithium and other minerals for use in batteries and motors. Australia is well positioned to capitalise on these requirements, thanks to an endowment of resources in lithium, nickel, cobalt and rare earth minerals that are used in battery manufacture. Australia also has a mature and expert resources industry with a well-developed regulatory regime that can assure an ethical supply chain. The Western Australian Government has developed a Future Battery Industry Strategy that seeks to capitalise on increased global demand for batteries in electric vehicles by attracting investment, increasing research and development and facilitating adoption (Government of Western Australia 2019b). Australia is currently the world’s largest producer of lithium and captures approximately A$800 million in export revenue (DIIS and ATIC 2019). Globally, most analysts expect demand for lithium to more than double by 2025, representing a significant opportunity for Australia (Austrade 2018).



17 The forthcoming electric vehicle strategy should aim to minimise barriers to electric vehicle uptake by:
addressing standards for vehicles and charging infrastructure to ensure interoperability
ensuring public electric vehicle infrastructure addresses barriers to uptake for those without access to private charging
ensuring adequate infrastructure coverage on highways and in regional areas
considering implications for electricity network tariff reform and fuel excise revenue 
incorporating information about electric vehicle ownership costs in the Green Vehicle Guide
promoting the development of a used car market for electric vehicles, including through consideration of reduced import barriers for quality used electric vehicles
setting targets for electric vehicle adoption in government fleets.



Encouraging a shift to less emissions-intensive forms of freight transport
In Australia, rail transport accounts for around half of Australia’s freight transport, yet is responsible for only 4 per cent of transport emissions (NTC 2016; DoEE n.d.a). Increasing the share of freight carried by rail could reduce greenhouse gas emissions from transport where opportunities exist to do so. In some instances, moving freight from road to rail can achieve co-benefits, including reduction in air pollution and reduced congestion on suburban streets (BITRE 2016).
Despite this, shifting to less emissions-intensive forms of transport (mode-shifting) is difficult to incentivise using existing policies. The ERF Land and Sea Transport method does not permit mode-shifting, and a proposal for a mode-shifting method was rejected by the Emissions Reduction Assurance Committee in 2017. The committee was concerned that additionality would be difficult to determine for mode-shifting methods (ERAC 2017). Despite this, mode-shifting remains an effective opportunity to reduce emissions from transport, and governments should consider how mode-shifting could be effectively incentivised. It is important to recognise that emissions reduction might be only one reason for encouraging mode-shifting to rail, with other economic and community factors being important in decision making around rail. Additionally, mode-shifting will not always reduce emissions, so careful analysis is needed to ensure that encouragement is carefully targeted at genuine emissions reduction opportunities. 
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Air and sea transport
Together, domestic aviation and marine transport account for 10.7 Mt CO2-e—around 2 per cent of Australia’s overall greenhouse emissions (DoEE n.d.a). International transport emissions are not counted in national greenhouse gas inventories or the Paris Agreement. They are instead covered through separate agreements of the International Civil Aviation Organisation (Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA)) and the International Maritime Organization (IMO) ‘strategy on the reduction of greenhouse gas emissions from ships’. Under the CORSIA strategy, the international aviation industry aims for carbon-neutral growth from 2020 (that is, international aviation emissions should remain at a 2020 baseline level). The IMO has set a target of reducing emissions from international shipping by 50 per cent by 2050 compared with 2008 levels (ICAO 2019a; IMO 2018). Australia is also a member of the High Level Panel for a Sustainable Ocean Economy, which in September 2019 released a Call to Action to address climate change. One of the identified actions was the decarbonisation of ocean industries, including shipping and marine transport, port infrastructure and operations, fisheries, aquaculture and tourism (High Level Panel for a Sustainable Ocean Economy 2019).
Emissions reduction from shipping and aviation remain challenging for technical and economic reasons. Shipping faces challenges in replacing the current dominant fuel—very heavy oil—at scale primarily due to its very low cost. Lower emission alternatives include currently available but higher cost fuels like liquefied natural gas (LNG) or potential alternatives such as hydrogen. The IMO’s current efforts focus on improving ship design and efficiency (IMO 2018; Energy Transitions Commission 2018).
Aviation faces more difficult technical challenges. The International Civil Aviation Organisation’s (ICAO) strategy for aviation relies on efficiency improvements of current technology and using emissions offsets to achieve carbon-neutral growth rather than a plan for substantial emission reductions (ICAO 2019b). Beyond these activities, the most promising candidate for aviation abatement is the introduction of biofuels or low-emissions synthetic jet fuels. These candidates are well-understood technologies; however, they face technical and economic challenges to deployment at sufficient scale. Although progress has been made in the development of electric aircraft, electrification of aviation appears to remain a difficult proposition for all but the smallest of aircraft, due to the low energy density of batteries.[footnoteRef:36] Other options to reduce emissions from aviation could include substitution of some of the aviation task with high-speed rail. However, Australia does not currently have plans to develop a high-speed rail network (IEA 2019a; Energy Transitions Commission 2018; ICAO 2019a).  [36:  Currently, jet fuel has an energy density (energy per unit of mass or volume) about 50–100 times greater than the best performing batteries (Clean Energy Institute 2019). Even with the continual improvements in batteries and the greater efficiency of electric motors, electric-powered aircraft appear unlikely to be a practical option for most of the air transport task for the foreseeable future.] 

The efforts of the ICAO and IMO to reduce international aviation and shipping emissions should have flow-through impacts for domestic aviation and marine transport emissions. In part, these agreements should lead to the availability of more efficient aircraft and ships, which could be incorporated into Australian domestic operations. The Australian Government is supporting these international agreements and should continue working within these frameworks to reduce aviation and shipping emissions (DIRD 2017). 
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	The agriculture and land sector includes emissions from the management of agricultural lands and forests. Australian farmers and land managers manage not only agricultural activity but also water, biodiversity and soil health among other factors. There is significant potential for the land sector to contribute to achieving Australia’s long‑term emission reduction goals through holistic management approaches, including by reforesting and regenerating the land.
The ERF has provided opportunities for some agricultural producers and land managers to generate ACCUs for emissions reductions. However, a range of barriers have prevented others from participating. 
As the ambition of Australia’s emission reduction targets increases over time, the crediting mechanism of the ERF will provide a strong foundation for an offsets scheme to complement an enhanced Safeguard Mechanism. 
In the agriculture sector, producers are looking for opportunities to demonstrate their environmental credentials to meet emerging demand from domestic and export markets. For our agricultural products to retain market access, we need to ensure international standards and ‘carbon footprint’ labelling schemes take account of Australia’s circumstances. Research, development and financial support are needed to help transition agriculture to a low-emissions future. An enhanced plantation forestry and wood products industry should also be part of the economic transition.
Climate change represents a significant risk to the outlook for the agriculture sector. Development of appropriate adaptation measures, supported by information and government policies, is needed.
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Farmers and other landholders manage around 378 million hectares—nearly 50 per cent of the Australian landmass (ABS 2019d). Management of agricultural lands can both generate greenhouse gas emissions and store carbon in vegetation and soils.
The agriculture sector is responsible for 13 per cent of Australia’s greenhouse gas emissions. In 2017, 105.7 Mt CO2-e were attributed to the net emissions from agriculture and agriculture-related land-use change.[footnoteRef:37] Most agriculture emissions were from livestock[footnoteRef:38] (55.2 Mt CO2 e), followed by land clearing (net emissions from deforestation) (26.1 Mt CO2-e) and agricultural soils (14.2 Mt CO2-e) (Figure 10, DoEE n.d.a). [37:  2017 data is used here, as it is the latest available data broken down into sub-sectors.]  [38:  Includes emissions from enteric fermentation and manure management.] 
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Source: DoEE n.d.a
Note: 2017 is the latest year with data available at the sub-sector level. Figure 10 uses Kyoto Protocol classifications. It includes emissions of methane and nitrous oxide from agriculture sources; carbon dioxide emissions from liming and urea application; and net emissions from deforestation, grazing land management and cropland management. Revegetation which does not meet the definition of ‘forest’ is a sink of 9.9 kilotonnes CO2-e and is too small to represent on this graph. Environmental plantings on agricultural land that do meet the definition of ‘forest’ are included in the forestry sector and excluded from this graph.
Australia has 134 million hectares of forest, of which 28.1 million hectares are available and suitable for commercial wood production (Australian Government 2018). The forestry sector stores more greenhouse gases than it releases, as trees remove carbon dioxide from the air as they grow and store it as wood and other biomass. Forestry contributed a net sink of 52.6 Mt CO2-e in 2017 (DoEE n.d.b). 
There has been a 78 per cent decline in emissions from the agriculture and forestry economic sectors combined since 1990 due to declining emissions from land clearing and forest harvesting, and an increase in carbon stored in regrowing forests as well as more recent impacts of drought (DoEE 2019h). 
Actions that can reduce emissions or sequester carbon in agriculture and forestry include:
improving the production efficiency of agriculture, for example through improving: breeding practices; the quality of livestock feed and supplements; and the efficiency of fertiliser use in cropping 
reducing land clearing, increasing revegetation and increasing forestry plantations 
improving soil management to increase plant biomass in the soil and reduce soil disturbance
managing savanna burning for cooler early-season burns.
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The ERF is currently the primary Australian Government policy incentive for emissions reduction in the sector (see Chapter 4). It provides ACCUs to projects that undertake activities to reduce emissions or enhance carbon storage. Government purchasing of ACCUs is being used to help meet Australia’s 2030 target and, as of January 2020, A$2.3 billion had been spent or committed on contracts to purchase 192 million tonnes of abatement across all sectors for which there are project methods (CER 2019c). Most projects (56 per cent) and most contracted abatement (65 per cent) are for enhancing carbon storage in vegetation.
There are a number of Australian Government, state or territory and local government natural resource management policies that are helping to lower emissions or enhance carbon storage. Most of these are not directly aimed at reducing emissions but achieve this as a co-benefit. They include the National Landcare Program and state and territory land stewardship programs. State and territory governments also manage or prevent clearing of vegetation and conserve biodiversity through specific legislation. 
Research and development corporations are the main way the Australian Government and primary producers co-invest in research and development for industry and public benefit. The corporations are responsible for planning, investing in and overseeing the research, some of which is aimed at reducing emissions from agricultural production and adapting to climate change. 
In 2018, the Australian Government adopted a National Forest Industries Plan, Growing a Better Australia—A Billion Trees for Jobs and Growth to support new plantations through research and development, education, infrastructure investment and removing regulatory barriers. State governments also provide support for plantation forestry and there are state-owned forest businesses (for example, VicForests n.d.; Forestry Corporation n.d.).
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The Authority has provided 46 recommendations from 2016 onwards in relation to the agriculture and land sector and the ERF, summarised in Table 7. 
In particular, the Authority recommended the ERF transition to an offsets scheme to provide ACCUs to entities with commitments under the Safeguard Mechanism rather than be a standalone economy-wide scheme. 
The Authority has also made a number of recommendations for mobilising action in the land sector through the recognition of multiple benefits and innovative financing arrangements.
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	Review
	Summary of policy recommendations

	2016 Special Review

	The Australian Government should continue to purchase ERF credits until other policies to reduce emissions are put in place and increased ambition under the Safeguard Mechanism creates private demand for offsets to help safeguard entities meet their obligations and to supply the voluntary market. 
ERF crediting for the land sector, and projects covered by the Safeguard Mechanism, should continue and the resulting credits could be used as offsets for facilities with obligations under the Safeguard Mechanism.

	2017 Review of the Emissions Reduction Fund 
	The Government and the Clean Energy Regulator should pursue opportunities to improve the administration of the scheme in order to enhance its environmental integrity, strengthen investment in ERF projects and enhance contract delivery.

	2018 Reaping the Rewards
	Governments should do more to assist landholders to take action to reduce emissions and conserve natural capital while improving farm profitability, including by improving data availability, better coordinating land-sector policies and creating new markets and financing solutions for multiple benefits.

	2019 Review of the National Greenhouse and Energy Reporting scheme
	Extend voluntary reporting of emissions to the agriculture sector.
Make refinements to the provisions relating to safeguard entities undertaking ERF projects to increase incentives and maintain environmental integrity.


[bookmark: _Toc35416995][bookmark: _Toc26779027][bookmark: _Toc26783473][bookmark: _Toc26785886][bookmark: _Toc26794273][bookmark: _Toc26794437][bookmark: _Toc26795175][bookmark: _Toc30674746][bookmark: _Toc30685298]Significant changes since 2016 
Since the 2016 Special Review, there has been increasing recognition that agriculture and land use both contribute to climate change and are part of the solution (IPCC 2019b). In particular, the land sector, globally, can be a source of offsets to transition economies to net-zero emissions (IPCC 2019b). Compared with other capture and storage technologies, the technologies required to restore the land and capture carbon are reasonably well developed. Australia has significant carbon sequestration potential through reforestation and afforestation (CSIRO 2019a). In the right circumstances, in coming decades the land sector could contribute carbon offsets into international markets (see Box 12).
In 2019, the government announced an extra A$2 billion for the Climate Solutions Fund to continue investment in practical climate solutions and low-cost abatement currently underway through the ERF (Australian Government 2019a). With this new funding available, the Clean Energy Regulator (CER) has said it will be working with industry to help unlock more abatement after recent auctions have purchased increasingly small amounts (CER 2019c). The bilateral deal between the Commonwealth and New South Wales on energy reliability announced in January 2020 includes a commitment on the part of the Commonwealth to contribute A$450 million of the Climate Solutions Fund to NSW–based projects that support businesses, farms and land managers to take practical, low cost abatement actions (Energy NSW 2020).
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The significant potential of the land sector in Australia to contribute to achieving long-term emissions reduction goals is highlighted in the CSIRO’s Australian National Outlook 2019. 
The CSIRO identified investing in agriculture productivity, restoring ecosystem health and capitalising on emerging markets as three key levers for supporting healthy and productive landscapes.
In relation to the latter, the CSIRO found that, in a world where there is effective global action on climate change to limit global average temperatures rises to 2C by 2100, an optimal mix of carbon and environmental plantings could sequester up to 260 Mt CO2-e in 2050 (CSIRO 2019a)—equivalent to almost half of Australia’s entire greenhouse gas emissions in 2019. With more effective global action on climate change (and hence higher demand and prices for carbon offsets), the figure could be between 400 and 700 Mt CO2-e in 2060, with up to half of this sequestration being sold to other countries. The CSIRO noted that the scale of the shift in land use that this implies would necessitate careful planning, consultation and engagement with the community, particularly regional communities.
In addition to effective global action on climate change, the CSIRO identified two further prerequisites for realising the land sector’s carbon sequestration potential: continued research and development, investment and development of infrastructure to support carbon plantations; and realisation of benefits for rural communities and the natural environment.



There is growing recognition of the desirability of pursuing integrated actions on the land that together address the multiple objectives of reducing emissions, improving productivity, adapting to climate change and conserving natural capital (Productivity Commission 2005a; RIRDC 2015; Australian Government 2015c; CCA 2017a, 2018a). Interest has been increasing in carbon projects with environmental, social and cultural co-benefits, and progress in the ability to identify such projects is being made, although the market is still emerging (CMI 2017; Reef Credit n.d.; Aboriginal Carbon Foundation n.d.; Accounting for Nature n.d.).
Climate change is also affecting the land sector’s ability to meet these multiple objectives, as discussed in Chapter 2, and these impacts will become increasingly severe. Through the Agriculture Ministers’ Forum, ministers with responsibility for primary industries have agreed on a coordinated national approach and proposed work program to support the sector adapt to climate change as well as manage emissions (AGMIN 2019). Banks are considering their exposure to climate risk in their agricultural loan portfolios and seeking to manage this (Box 16).
There are emerging drivers in agriculture markets for sustainable, low-emissions products and practices, driven by consumers and sustainability agendas in export countries (IPCC 2019b). Awareness of how the market is changing is increasing the focus of the agriculture industry on managing emissions. For example:
In 2018, the National Farmers’ Federation released its 2030 Roadmap, which envisages Australian agriculture trending towards carbon neutrality by 2030 and 50 per cent of farm energy sources being renewable by 2030 (NFF 2018a). As part of this vision, 5 per cent of farm revenue would come from environmental services (NFF 2018a).
The Carbon Market Institute’s Carbon Farming Industry Roadmap estimates the benefits of the carbon farming industry to be between A$4.1 and A$10.4 billion in revenue and between 7,875 and 15,750 jobs by 2030 if Australia meets its target without carryover (CMI 2017).
In 2018, the Australian Forest Products Association launched its initiative 18 by 2030—Forest Industries help tackle Australia’s climate change challenge, setting out its proposal for how forest industries can remove up to 18 million tonnes of CO2-e per year in 2030 (Australian Forest Products Association n.d.)[footnoteRef:39]  [39:  Plantations start to be planted in 2020 under this scenario (BAEconomics 2018).] 

In 2017, the Australian red meat industry adopted the target of being carbon neutral by 2030 (MLA 2017), with the industry noting this ‘sends a clear message to our global consumers that the Australian red meat industry is serious about addressing greenhouse gas emissions’ (Australian Beef Sustainability Framework n.d.).
[bookmark: _Toc26779028][bookmark: _Toc26783474][bookmark: _Toc26785887][bookmark: _Toc26794274][bookmark: _Toc26794438][bookmark: _Toc26795176][bookmark: _Toc30674747][bookmark: _Toc30685299][bookmark: _Toc35416996]The role of the Emissions Reduction Fund
The Authority found in its 2017 review that the ERF was generally operating well. This was due in no small part to the robust mechanisms for ensuring the environmental integrity of ACCUs issued under the ERF. The Authority reiterates the importance of maintaining scheme integrity going forward to ensure that the ERF credits genuine, additional abatement, and we welcome the government’s actions in this regard since the 2017 ERF review. 
In previous reviews, the Authority found that land-based offsets are likely to be needed as part of Australia’s emissions reduction toolkit to help lower the cost of reducing emissions from other sectors (CCA 2016a). Overall, the Authority remains of the view that the crediting aspects of the ERF architecture are fit for use as an offsets scheme, incentivising least-cost project-level abatement in sectors that do not have requirements to comply with emission reduction policies.
Some issues regarding operational aspects of the ERF have been raised in submissions to this report. These are discussed in Appendix A. The concerns go to reducing the costs of participation, increasing opportunities for participation, and achieving multiple benefits from land-based projects. Specific matters raised were related to the complexity of ERF compliance, the need for new abatement methods and better consideration of co-benefits. Many of these concerns have been raised previously with the Authority and we recommended supporting the development of new methods, the development of online tools to reduce the cost of reporting, and the coordination of programs that seek other environmental benefits with the ERF (discussed in Chapter 10 and Appendix A). The Authority has a legislated requirement to review the operation of the ERF in 2020 and will examine operational aspects in more detail as part of that review. 
Government and private sector demand
Current government policy is that the Australian Government is the primary purchaser of abatement under the ERF. Notwithstanding the allocation of significant additional funding to continue the ERF in the form of the Climate Solutions Fund, the Authority remains of the view that the scheme would operate best as an offsets scheme that creates credits ACCUs to be used by private entities with emissions obligations. Under an enhanced Safeguard Mechanism, declining safeguard baselines should support economy-wide emissions reductions and allow for Government purchasing of ACCUs to be phased out and replaced by the private sector demand (see also Chapter 9).[footnoteRef:40] This demand, along with demand for ACCUs in other markets, should support a deep and growing offsets market.  [40:  The voluntary market would continue to have access to the ERF and ACCUs, as is currently the case.] 

This approach was supported by a number of submissions (BCSDA, CMI, ALGA, Greening Australia, Outback Carbon). The AIGN supported a phased approach to declining baselines, cautioning that the ERF may not provide a large supply of units. In conjunction with this shift to declining baselines, the Authority supports research on new, well-targeted methods to increase the supply of units (see Appendix A) and eventually incorporating other unit types (see Chapter 9).
Where Government purchasing underpins the ERF market, the potential levels of abatement and the price received are capped by the amount of taxpayer funds made available. Some stakeholders have said that the price paid for emissions reductions under the ERF will need to increase to unlock significant new abatement based on current methods. This would affect the amount of abatement that the Government will be able to purchase towards its 2030 target. In the future, budget constraints may limit the extent to which ERF purchasing can contribute to the achievement of higher post-2030 Paris Agreement targets.
Increasing demand for Australia’s land-based offsets has the potential to drive the growth of a significant economic sector. The Carbon Markets Institute estimates that with increased emission reduction ambitions, and access to international markets, Australia’s carbon farming sector would provide 21,000 jobs by 2030 (CMI 2017). The revenues, jobs and other benefits would largely accrue to regional communities. Australia has already developed significant knowledge, expertise and institutional arrangements in land-based industries which could be harnessed to help develop the carbon farming sector (Garnaut 2019a).
19 Land use and agriculture activities should continue to be covered by the ERF crediting mechanism, with credits continuing to be used as offsets for facilities covered by the Safeguard Mechanism and available for use in other (for example, voluntary) markets. The ERF purchasing mechanism should continue until an enhanced Safeguard Mechanism provides a source of demand for credits.

Uptake of vegetation and agriculture methods
Some agriculture producers and landholders have benefited from participating in the ERF. ERF projects have been particularly attractive for large piggeries, landholders that are able to protect land from clearing and encourage revegetation, and groups managing savanna burning. Projects that reduce methane emissions from piggeries provide producers with revenue from ACCUs, and potentially also reduced energy costs from using the captured methane to generate electricity. For example, Blantyre Farms has a project that has earned over 79,000 ACCUs and reduced energy costs by over A$20,000 a month (Noon 2018; CER 2019a). In addition to generating ACCUs, savanna-burning projects have provided multiple environmental, social and economic benefits to landholders and Indigenous communities (CCA 2018a). Anecdotally, low opportunity cost revegetation projects (which make up half of all contracted abatement) and avoided deforestation projects are providing income diversification that is allowing farmers to invest in their properties (DoEE 2016c) and in some cases helping them to manage their business through the current drought.
Experience with the ERF to date shows that larger producers and landholders are able to benefit from the scheme but that the financial incentives of the ERF are not sufficient for most smaller producers to overcome barriers to participation (CCA 2017a). The National Farmers’ Federation stated that ‘further reform … is needed to improve farmer participation in the carbon market’ (NFF submission, p. 6).
There are a range of reasons given for the low uptake of some agriculture and vegetation methods (four agriculture methods have no registered projects) (CER 2019a). These include the higher up-front capital costs of some projects, the large scale of projects required to meet the minimum bid size for government auctions of 2,000 ACCUs, and the difficulty in implementing projects for mixed enterprise businesses (CCA 2017a). Again, reducing participation costs and increasing opportunities for projects can help to address this (Appendix A). 
While the ERF has a role in the agriculture and land sectors, the Environmental Defenders Office noted that the agriculture sector is unlikely to sufficiently transition to low-emissions production on the basis of government purchasing alone (Environmental Defenders Office submission). Other climate-related opportunities and challenges are arguably driving greater change. These include emerging markets for low-emissions agricultural commodities, innovative forestry products and environmental services, opportunities for integrating renewable energy production and managing climate risks (see sections below). 
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Stakeholders have told the Authority that an emerging issue for agriculture is demonstrating the environmental credentials of agricultural products both for export markets and to meet domestic and overseas consumer preferences. 
In particular, the European Union is developing a number of frameworks to identify and preference sustainable production that may affect Australian producers. The European Union is developing a set of criteria for sustainable finance, referred to as a ‘green taxonomy’ (Chapter 15). The proposed green taxonomy includes agricultural and forestry products and specifies criteria for both emissions abatement and climate adaptation that the products need to meet to be considered ‘green’ (European Commission 2019a). In addition, the European Union has a framework for a circular economy that aims to close the loop on product life cycles by sustainably using resources and minimising waste. This framework includes separate reporting on the environmental footprint of products (European Commission 2019b). A commitment to the Paris Agreement is part of the European Union’s free trade agreements with both Canada and Japan, and the European Union has indicated it is seeking similar provisions with Australia (Chapter 15; Darby 2018). Beyond the European Union, China has green finance guidance in place, Canada and Japan are developing frameworks and New Zealand is also progressing a green finance agenda (Chapter 15; The Aotearoa Circle 2019; Government of Canada 2019). 
While meeting environmental standards is currently only mandatory in limited circumstances, such as for Australian canola exported to the European Union biofuel market (Box 13), developments in this area have the potential to affect Australian agricultural exports. The CSIRO has reflected that demonstration of these environmental credentials is becoming increasingly important to maintain market access (CSIRO 2019b). 
As market benchmarks become more common, Australia’s agriculture industry will need to be able to demonstrate that it meets market requirements. Australia’s agriculture production systems are very different from those in the northern hemisphere. To maintain access to Australia’s export markets, it will be important for Australia to ensure that the metrics being proposed by the European Union and other countries suit Australian systems. It will also be important that we have the evidence base needed to demonstrate our credentials. 
20 Undertake a review of green product standards and definitions being developed in export markets and engage with trade partners to ensure they do not unduly restrict market access for Australian agriculture.
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The European Union has regulations in place requiring canola imported for use in biofuels to be produced using low-emissions practices (GRDC 2018). This is an important market for Australia—it represents 91 per cent of exported canola and was worth around A$1 billion in 2016‒17 (CSIRO 2017b; GRDC 2018). 
Australia retained access to this market as a result of CSIRO research which demonstrated that the life cycle emissions from Australian canola met the European Union’s strict requirements. This research was important, because Australian production systems differ from those in Europe. For the life cycle assessment to be accepted, it needed to be based on strong evidence. 
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The Authority found in its 2016 Special Review that research and development on abatement opportunities for agriculture and land sectors is a priority area and should be part of a policy toolkit to help Australia to meet its Paris Agreement targets. 
As part of this review, stakeholders have told us that more basic research is needed to support the transition pathway towards net-zero emissions agriculture and that this research needs to be accompanied by better adoption of existing research and data (RMAC, NFF).
The Australian Government and primary producers co-invest in research and development for the agriculture industry through the rural research and development corporations. The Authority’s 2017 ERF review and 2018 Reaping the rewards report recommended that rural research and development corporations consider and prioritise objectives for both emissions reductions and natural resource management as well as on-farm profitability in their work programs. 
Given the transition task ahead, the Authority considers that additional funding should be made available for targeted research with the specific goal of identifying and/or delivering benefits to emissions reductions. This would focus on research that is not able to immediately be commercialised but with good potential. In determining the best governance for this additional funding, the Government should take into account the outcomes from the review of the rural research and development corporations and consider synergies with the work program on climate change under the Agriculture Ministers’ Forum. The Red Meat Advisory Council has suggested this research funding needs to be guaranteed for a period of 10 years to have impact in the agriculture sector (RMAC submission).
Transition pathways for each agriculture industry should be developed to inform where best to invest, with governments and industry working together. This would build on the work already done by agriculture industries, including the overarching National Farmers’ Federation 2030 Roadmap and sector-specific frameworks and plans (NFF 2018a; AgriFutures Australia 2019a). 
Stakeholders have told us that the transition pathways could include:
new technologies and practices to reduce methane emissions from livestock, reduce emissions from fertiliser, including from fertiliser production, and improve regenerative agriculture practices (RMAC, Greening Australia, The Next Economy submissions; CCA 2019a)
developing measurement standards, targeted online tools and platforms to assist farmers to report on voluntary industry emissions targets, international green standards and product labelling, and ERF methods (Box 14; CMI 2017; CCA 2018a). 
ARENA’s development of a bioenergy road map for Australia will further help support the sector and is welcomed by the Authority. The IPCC recognises a place for sustainably managed bioenergy in a low-emissions economy and the Australian Forest Products Association has called for an expanded renewable bioenergy industry in Australia (IPCC 2019b; AFPA submission).
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The Australian red meat industry is positioning itself to be carbon neutral by 2030 (Australian Beef Sustainability Framework n.d.; RMAC submission) and the Climate Active Carbon Neutral Standard (formerly the National Carbon Offset Standard) certified its first carbon neutral beef product in mid‑2019 (Five Founders n.d.). 
To support these initiatives, the industry will need to build its capability to measure and report on its emissions. 
The Authority recommended in 2018 that agriculture companies be included in the National Greenhouse and Energy Reporting Scheme in a voluntary capacity to develop a national standard for measuring emissions, build industry capability and begin to harmonise agriculture emissions reporting with other sectors (CCA 2018b). 



Stakeholders and industry reports suggest more work is needed to adopt existing low-emissions agriculture technologies and practices through extension, outreach and pilots (NFF, The Next Economy submissions; ACIL Allen 2019; Australian Farm Institute 2019). The Authority reiterates its recommendation from the Reaping the rewards report (2018) that rural research and development corporations should build on their existing extension programs to improve adoption rates. 
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In 2018, the Authority recommended that the government establish a Land and Environment Investment Fund to facilitate greater investment in projects that reduce emissions and have other public good benefits in the agriculture and land sector (CCA 2018a). This fund would function in a similar way to the CEFC for low-emissions energy projects, which has reduced the commercial risk of investing in such projects.
Stakeholders have continued to support this recommendation (ClimateWorks 2019a; The Next Economy, RMAC submissions). The Red Meat Advisory Council, in its submission to this review, added that, to suit the land sector, the fund would need to:
extend beyond emissions reductions to also invest in ecosystem service opportunities
support ‘investment cycles of up to 10 years’ to align with the industry (p3).
Other stakeholders discussed the importance of developing the frameworks for investing in natural capital, together with carbon offsets, and working with banks to build their capacity for investing (ClimateWorks 2019a). Some noted that, with greater information and capacity building, there is potential for banks to financially reward farmers for practices that reduce risks to productivity. 
The CEFC has invested more than A$260 million in the agriculture sector over the last five years to increase the use of clean energy by the sector (CEFC 2019a). This investment has led to clear benefits, including the development of industry guidance on energy efficiency and clean energy investments (NFF submission; CEFC 2019a). In November 2019, it announced a further A$8 million contribution in the form of a cornerstone investment in a specialist agrifood tech investment fund, which invests in companies helping the agriculture sector lower emissions while becoming more climate resilient (CEFC 2019b). Given the CEFC’s knowledge of working with the agriculture sector, one possibility is for the Land and Environment Investment Fund to be incorporated within the CEFC institutional structure.
The Land and Environment Investment Fund should work with the rural research and development corporations and other organisations undertaking research on emissions reductions to support commercialisation of new research in a similar format to the CEFC working with ARENA on clean energy technologies.
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In its submission to this review, the Red Meat Advisory Council recommended incentivising the uptake of new technologies through tax deductions for supplements to reduce livestock methane. The Authority considers that there is merit in assisting in the uptake of low-emissions agriculture inputs, such as nitrate-based lick-blocks for cattle to reduce methane emissions and high-efficiency fertilisers to reduce nitrous oxide emissions from soils (CCA 2019a; NFF 2017). The Authority recommends that the Government consider the best way to encourage agricultural producers to use low-emissions inputs and practices. 
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Climate change is one of the most significant risks facing the future of the Australian agriculture industry and is expected to cause productivity declines (Chapter 2). Agriculture industries (for example, the grains and red meat industries) have highlighted this risk in their strategies and have called for more information on both future climate risks and opportunities and research on adaptation to help prepare farmers for the future (Australian Farm Institute 2019; AgriFutures Australia 2019b; NFF 2018a; KPMG 2019; RMAC submission). Banks are also now using information on climate impacts to understand their own investment risk in the agriculture industry (CBA 2019).
Agriculture groups and stakeholder submissions to this review called for a national strategy for the agriculture industry on both climate change mitigation and adaptation (RMAC, NFF, EDO). Since then, on 25 October 2019, agriculture ministers from the Australian and state and territory governments committed to a coordinated national approach and a work program to support the agriculture sector to adapt to climate change and manage emissions (AGMIN 2019). The work program intends to focus on information delivery to support decision making and risk management, research and innovation for adaptation and mitigation in the sector, building resilience in agriculture businesses through strengthening market opportunities and managing increased risks from pests in a changing climate. The National Farmers’ Federation responded positively to the announced work program with the expectation that it will provide a critical framework to pursue action for the sector (Australian Farmers 2019). The Authority also welcomes this commitment and notes the importance of creating linkages between it and the Authority’s recommended long-term climate change policy strategy to guide the low-emissions transition for the economy as a whole (Chapter 6, Recommendation 1).
The Australian Government is separately making a significant investment in improving the resilience of Australian agriculture to climate change through the Future Drought Fund. The Future Drought Fund is a long-term investment fund that will provide a sustainable source of funding to support Australian farmers and communities to become more prepared for, and resilient to, the impacts of drought. From July 2020, A$100 million will be available each year to invest in drought resilience projects, research, extension and adoption of technology and improved natural resource management. The draft funding plan specifically mentions the need to link with other policies and programs to address the agriculture sector’s multiple challenges and opportunities (DoA 2019c).
The need for coordination between land sector policies was discussed in the Authority’s 2018 Reaping the rewards research report. The Authority recommended better coordination of policies on emissions reductions, enhanced natural resource management outcomes and on-farm profitability, starting with the development of best-practice guidance and followed by the establishment of a community of practice. The Queensland Government’s A$500 million Land Restoration Fund is a good example of a program integrating carbon farming and co-benefits while supporting research (Queensland Government 2019). The objective of the fund is to facilitate projects that deliver verified environmental, social or Indigenous co-benefits at the same time as increasing carbon storage in vegetation and soils through an ERF method. The need for this type of coordination of programs and information provision continues to grow and is being sought by stakeholders (ClimateWorks 2019a; AgriFutures Australia 2019a). 
The Authority has also heard from stakeholders that climate risk and adaptation should be considered together with mitigation for outcomes to be most effective. This was a focus of the IPCC’s report on climate and the land (Greening Australia, AFPA submissions; Australian Farm Institute 2019; IPCC 2019b).
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Emissions from agriculture-related land clearing have reduced significantly since 1990, and a major reason for this reduction was the state regulations on land clearing introduced in the 1990s (CCA 2014a). Since then, land use emissions have reduced to less than 1 per cent of the national total (DoEE n.d.c). However, NSW, Queensland and Western Australia relaxed their land clearing regulations in 2013 and there is evidence this may have led to some increases in clearing (Queensland Government 2018; New South Wales Government 2019). In the case of Queensland, around 60 to 80 per cent of clearing between 2015 and 2018 was of regrowth (non-remnant vegetation) (Queensland Government 2018). Clearing of regrowth has a lower carbon impact on a per-hectare basis than clearing of mature vegetation due to the lower biomass of younger regrowth forests (DoEE 2019b). 
In NSW, new legislation came into force in 2017 and the Audit Office of NSW recently found that ‘the processes supporting the regulatory framework are weak and there is no evidence-based assurance that clearing of native vegetation is carried out in accordance with approvals’ (Audit Office 2019). According to NSW Government data, rates of land clearing varied from 5,400 to 9,700 hectares a year from 2009–10 to 2014–15 and this increased to 27,100 hectares of woody vegetation cleared in 2018–19 (New South Wales Government 2019).
In 2018, Queensland introduced new regulations designed to better manage land use, and the impact of this new legislation is not yet known.
Concern with the current rates of land clearing, tighter land clearing regulations and the development of new reserves were raised in some submissions. The National Farmers’ Federation called for farmers to be compensated for productivity losses from any changes to regulations.
Given the desire for agriculture to move to carbon neutral by 2030, and the importance of natural capital to buffer agriculture land from climate impacts, it will be important for state governments to properly monitor and enforce compliance with their land clearing regulations.
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The forestry industry has estimated that it could contribute up to 18 million tonnes of abatement (CO2-e) in 2030. Around 13 Mt CO2-e of this would be through 400,000 hectares of planned new plantations, and the remaining 5 Mt CO2-e would be from initiatives to improve forest management and replacing carbon-intensive concrete and fuel with wood and biofuels (Australian Forest Products Association n.d.; BAEconomics 2018).
The Australian Government’s forestry plan, published in 2018, helps to support this vision. As part of the Government’s plan, it announced funding to support the commercialisation of farm forestry; drive further innovation, research and development for new products and value-adding in forest industries; and pilot a regional forestry hub (DoA 2018). This plan aims to create and maintain regional jobs and the increase to farm forestry has the support of the National Farmers’ Federation. The Authority considers that, where appropriate, farm forestry projects should have access to its proposed Land and Environment Investment Fund (Recommendation 22).
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	Enhancing and harmonising current state and territory regulatory approaches to reducing emissions from waste, especially landfill gas, combined with the implementation of the National Waste Policy Action Plan, together present the best way forward for reducing waste sector emissions.


The waste sector makes up around 2 per cent of Australia’s total emissions (11.8 million tonnes in the year to September 2019) (DISER 2020). The majority of waste emissions (around 70 per cent) come from landfills, when organic matter decomposes in the absence of oxygen, producing methane. The remaining emissions come from the release of gases during the treatment of wastewater (around 27 per cent), waste incineration and biological treatment of solid waste (DoEE 2019b).
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Landfills present the main opportunity for emissions reductions in the waste sector. Options for reducing emissions include capturing methane at landfills, reducing the volume of waste generated, recycling, and diverting materials from landfill. Studies have shown that an efficient landfill gas collection system can capture about 90 percent of the emissions produced at a landfill site.
Emissions from wastewater treatment can be reduced by capturing methane. Emissions from waste incineration and biological treatment of solid waste (windrow composting and anaerobic digestion) can be reduced by controlling fugitive emissions (Victorian Government DELWP 2017).
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Current policies to reduce emissions from the waste sector include landfill gas regulation, measures to incentivise landfill gas capture beyond regulatory requirements and diversion of waste from landfill. 
Landfill gas management is mandatory in most states and territories, requiring landfill operators to meet safety and odour standards and to limit greenhouse gas emissions. However, there is significant variation between jurisdictions in the level of emissions allowed from landfills. Regulation also takes the form of site-specific licence conditions, which means landfill gas management requirements can vary between sites within the same jurisdiction (ERAC 2018). 
As coverage of landfill gas regulation varies, larger landfills are more likely to capture landfill gas than smaller landfills. Analysis undertaken by the Emissions Reduction Assurance Committee (ERAC) found that around 50 per cent of small to medium landfills capture methane, compared with 90 per cent of large landfills. In 2017 approximately 45 per cent of total methane generated by landfills was collected for either flaring or energy generation (DoEE 2019b). 
The Safeguard Mechanism can also constrain the emissions of large landfills. To date, 14 landfills have been issued baselines under the Safeguard Mechanism (ERAC 2018). 
Projects that capture landfill gas beyond regulatory requirements or divert waste from landfill can earn ACCUs under the ERF. There are over 100 registered landfill gas projects under the ERF, representing around 15 per cent of operating landfills in Australia (CER 2019a; ERAC 2018). As of January 2020, there are only 30 projects registered under the ERF which divert waste from landfill using the source separated organic waste and alternative waste treatment methods (CER 2019a). 
Landfill and waste projects under the ERF have been successful in reducing emissions in the waste sector, representing over 25 million tonnes of abatement since 2012 (CER 2019c). In its 2018 review of the Landfill Gas Method, the Electrical Regulatory Authorities Council (ERAC) found that ‘flaring only’ landfill gas projects under the ERF have been particularly successful in achieving abatement beyond the ordinary course of business (ERAC 2018). 
Under the Renewable Energy Target, projects which capture and combust landfill gas to generate electricity are also eligible to earn saleable Large-scale Generation Certificates. There are 57 power stations accredited under the Renewable Energy Target fuelled by landfill gas (CER 2019e). 
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In 2016 the Authority recommended that regulations that set limits on methane emissions from landfill waste should be harmonised across Australia and that consideration be given to how best to cover small and regional landfills. In its 2017 review of the ERF, the Authority reaffirmed its view that the best approach to reducing emissions from landfills would be for the COAG to agree to nationally harmonised regulation (CCA 2017a).
The Authority also recommended emissions reductions projects from landfill waste should be eligible for ERF purchasing and crediting until enhanced regulation is put in place for these sectors (CCA 2016a).
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Since 2016 the most significant changes in the waste and resource recovery sector have been the update of Australia’s National Waste Policy and a commitment by COAG to ban the export of recyclable waste.
The Australian Government has recently released an updated National Waste Policy and supporting Action Plan which commit to ambitious recycling targets and adopt a circular economy approach to waste (DoEE 2018e, 2019d). A circular economy approach reduces waste by improving the design of materials, products and business models and by keeping products and materials in use for as long as possible (Ellen Macarthur Foundation 2019). The National Waste Policy outlines actions that business, individuals and governments can take to transition to a circular economy, including designing products to last, improving the quality of recycled materials and building markets for recycled products (DoEE 2018e). The updated policy reflects a global movement toward applying circular economy principles, such as in the European Union, Canada and Australia’s major trading partners, including China (DoEE 2018e). State governments are also developing and implementing their own circular economy policies and action plans (Victorian Government DEWLP 2019a; NSW EPA 2019; Green Industries SA 2017; Government of Western Australia DWER 2020). The adoption of a circular economy approach to waste by Australian governments reduces greenhouse gas emissions by reducing waste and recirculating materials. This avoids emissions associated with new virgin material production and from end-of-life treatment, such as landfill and incineration (Ellen Macarthur Foundation 2019).
COAG has recently committed to banning the export of recyclable waste (COAG 2019). Every year since 2012, Australia has exported over four million tonnes of recyclable materials, including scrap metals, paper and cardboard and plastics (Blue Environment 2018). Following China’s introduction of import restrictions on recyclable materials in 2018, export markets for Australia’s recyclable waste have been progressively shrinking, with countries such as Malaysia and Thailand looking to implement similar restrictions in the near future (Blue Environment 2019). In August 2019 COAG agreed to ban exports of waste plastic, paper, glass and tyres, commencing on 1 July 2020 with a phased approach.  (DoEE 2019f). About 1.4 million tonnes of these waste materials are currently exported every year (Blue Environment 2019).  
To support implementation of the waste export ban and more ambitious recycling targets, the Australian Government has announced a A$100 million Australian Recycling Investment Fund (Cormann et al. 2019). Managed by the CEFC, the fund supports projects and technologies that will boost Australia’s recycling capacity, with a particular focus on supporting the recycling of plastics, paper, glass and tyres, to help contribute to COAG’s waste export ban (CEFC 2019d). State governments have also made similar investment pledges to develop Australia’s recycling industry in the wake of China’s import restrictions (NSW EPA 2018; Victorian Government 2019b; Queensland Government DSDMIP 2019b; Green Industries SA n.d.).
While landfill gas projects under the ERF have been effective at driving emissions reductions in the waste sector, the crediting period for most projects will expire in 2021. ERAC’s 2018 review of the landfill gas method found electricity generating landfill gas projects were unlikely to be additional; therefore, crediting periods should not be extended. However, limited extensions will be granted to ‘flaring only’ projects, representing around half of all registered landfill gas projects. Waste emissions are projected to fall by just 1 Mt CO2-e between 2020 and 2030 to 11 Mt CO2-e (DoEE 2019i).
The opportunity remains to harmonise and strengthen emissions regulations across Australia as recommended by the Authority in 2016. A number of stakeholders continue to support this recommendation (BCSD, ALGA and WMRRAA submissions):
Once landfill gas flaring projects under the Emissions Reduction Fund (ERF) come to an end, there will generally be no incentive in many cases for continued flaring and it is likely that this will lead to instances of abandoned gas collection equipment and uncontrolled methane emissions. The Commonwealth should coordinate all State and Territory EPAs and/or relevant Departments and develop a nationally consistent set of regulations requiring landfill flaring wherever feasible. (Waste Management & Resource Recovery Association Australia submission, p. 1)
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Landfill gas capture
With limited extensions to crediting periods available under the Landfill Gas Method, the need for improved regulations as previously recommend by the Authority takes on some urgency. Strengthened and harmonised regulations should be put into place by 2021 in order to maintain the current rate of landfill gas abatement and to encourage additional landfill gas capture.
Harmonising and strengthening regulation of emissions from landfill is an environmentally effective and straightforward way to maintain and further reduce emissions from the waste sector. Regulations should offer flexibility for landfill operators to meet set emissions levels rather than adopt a particular technology so that any new technologies discovered can also be used to meet regulations. 
Consideration should be given to how best to deal with smaller regional landfills that emit lower volumes of greenhouse gases, as some abatement options may not be feasible. It will also be important to avoid creating perverse outcomes like waste being transported from one region to another to avoid the impact of regulation.
Adequate monitoring and enforcement by state and territory regulatory bodies will be needed to ensure that regulations deliver the potential emissions reductions.
Reducing organic waste
Organic material (including food, garden and timber waste) creates particular problems in landfill because it releases methane, produces liquid leachate that can pollute groundwater, creates odour and attracts vermin (Blue Environment 2018). 
The Australian Government has committed to a national goal of halving the amount of organic waste sent to landfill for disposal by 2030 (DoEE 2019d). Organic waste is a valuable resource that can be harnessed and returned to productive use (DoEE 2019d). For instance, a food manufacturing plant could use organic waste in an anaerobic digestion plant to generate biogas that could be used in place of either gas or electricity from the grid (Victorian Government DELWP 2017). Composting facilities are also able to turn organic waste into various grades of compost which provide further benefits, such as reducing the need for frequent watering, improving soil structure and reducing soil degradation (Sustainability Victoria 2015). Actions that can be taken to divert more organic waste from landfill include better separation and recovery of organic wastes in households and businesses, increasing the capacity of organics processing facilities and creating sustainable end markets for recycled organic products (Sustainability Victoria 2015).
Food waste is a key focus area for the Australian Government given the high quantity and cost to householders and businesses. Food waste is estimated to cost the Australian economy around A$20 billion every year (DOEE 2017a). The Australian Government has committed to a national goal of halving food waste by 2030, and it developed the National Food Waste Strategy to meet this goal. Actions to reduce food waste include increasing community and business awareness of food waste, promoting food waste avoidance and supporting food rescue organisations (DoEE 2017a).
The Authority recommends that the Government continue to work towards the national goals of halving food waste and the amount of organic waste sent to landfill by 2030 and that all levels of government consider opportunities to strengthen this level of ambition.
25 Work with the states and territories to reduce landfill emissions by strengthening and harmonising regulations on methane emissions from landfill waste, diverting organic waste from landfill and fully implementing the National Food Waste Strategy.

Circular economy
Transitioning to a circular economy presents opportunities for significant emissions reductions in the waste sector. A circular economy displaces landfill gas emissions by reducing waste and avoiding landfill disposal. A circular economy also enables broader emissions reductions in other sectors such as transport and manufacturing. These reductions are achieved by recirculating key production inputs such as steel, aluminium and plastics, which reduces raw material extraction and requires less energy in processing, as well as by reducing waste in the production process by improving materials efficiency (Energy Transitions Commission 2018; Material Economics 2018). For instance, recycling 1 tonne of plastics can reduce emissions between 1.1 and 3.0 tonnes of CO₂-e compared with producing the same tonne of plastics from virgin fossil feedstock (Ellen Macarthur Foundation 2019).
Some waste streams, such as solar panels and batteries, will rapidly increase as Australia transitions toward a low-emissions economy. For instance, Australian researchers have estimated that the amount of waste from retired solar panels will be over 1.5 million tonnes by 2050 (Salim et al. 2019). Keeping these materials out of landfill prevents environmental and human health problems and recovers valuable resources for reuse. CSIRO and the Australian Council of Learned Academies have both highlighted recycling of lithium-ion batteries as a significant opportunity for Australia, estimating that 1 tonne of lithium-ion battery waste has potential recoverable value of between A$4,550 and A$17,252 (CSIRO 2018). Currently, Australia has little capacity to recycle lithium-ion batteries, with only 2 per cent of Australia’s annual 3,300 tonnes of lithium-ion battery waste recycled (CSIRO 2018). To ensure solar panels and battery waste are safely managed, and to recover valuable resources, a strong commitment is needed from governments and industry to adopt a circular economy approach. The Victorian and Queensland governments are currently leading work on product stewardship schemes for batteries and photovoltaic (PV) systems with the support of industry, the Australian and other state and territory governments (DoEE n.d.k). ARENA has also recently announced up to A$15 million in funding to support research that aims to address end-of-life issues for solar PV panels (ARENA 2019e).
Adopting a circular economy approach in the mining industry through the stewardship of mineral and metal materials can also reduce emissions and add value. Material stewardship practices include better resource utilisation through recovering and recycling critical minerals and re-purposing by-product materials generated from the extraction and production processes, for example the production of cobalt as a by-product of copper and nickel (Australian Government 2006, DISS n.d.b). 
The benefits of a circular economy extend beyond reducing emissions. Circular principles, such as improving management of plastic waste, will help prevent significant biodiversity loss and protect human health (Victorian Government DELWP 2019a). Transitioning to a circular economy can also create jobs and contribute to economic growth (OECD 2018). Opportunities for new business models and services emerge in a circular economy, such as repair and product leasing businesses (OECD 2018). There is also potential for significant growth in the waste and resource recovery sector. Modelling undertaken by Access Economics suggests 9.2 full-time jobs are created for every 10,000 tonnes of material recycled compared with 2.8 jobs per 10,000 tonnes sent to landfill (Access Economics 2009).
While there are many benefits to a circular economy approach, there are also many barriers to achieving it. These barriers are complex in nature and require coordinated action across different sectors of the economy and along the supply chain of any given product. For instance, many plastic products are designed in ways that make recycling difficult or impossible because product manufacturers lack incentives to enable high-value recycling. When plastics products are recycled, contamination of recycling streams can often result in production of low-quality recycled plastics at relatively high cost (Material Economics 2018). These barriers can be overcome by a range of measures such as reducing unnecessary plastic packaging, using product design standards for recyclability and improving the quality of collection and processing of plastics for recycling (OECD 2018): 
Government support for innovation in low-carbon technology is key to positioning the Australian waste and resource recovery sector as leaders in circular economy principles. (WMRRAA submission, p. 2)
The Authority welcomes the Australian Government’s adoption of a circular economy approach for waste in Australia. In particular, the Authority commends the identified actions in the National Waste Policy Action Plan, which will help to identify key barriers to a circular economy and coordinate efforts across different sectors of the economy (DoEE 2019d). Implementation of the Action Plan will help Australia transition to a low-emissions economy by achieving greenhouse gas reductions and by identifying emerging opportunities for communities undergoing transition. There is a potential opportunity for Australia to be a world leader in circular economy practices, for example for materials that enable a net zero emissions future such as lithium and manganese.
However, it is not always desirable to recycle some types of materials. In some cases, recycling could result in a net increase in greenhouse gas emissions compared with landfill disposal (WMRRAA submission, p. 2). According to the waste hierarchy, waste-to-energy[footnoteRef:41] is preferable to landfill disposal and can help reduce greenhouse gas emissions from landfill (Victorian Government DELWP 2017). ARENA has provided funding for the development of two large-scale waste-to-energy facilities in Western Australia. The combined effort of these two facilities will divert up to 700,000 tonnes of waste per year from landfill and recover enough energy to power 90,000 homes (ARENA 2018b, 2020). There remains an opportunity for the Australian Government to clarify the role of waste-to-energy in Australia’s transition to a circular economy and to help identify opportunities and barriers to generating energy from waste that is unsuitable for recycling. [41:  ‘Waste-to-energy’ is a term commonly used to describe the process of generating energy such as electricity, heat or fuels from waste.] 

26 Recognising the benefits of a circular economy approach for emissions reductions, ensure implementation of the National Waste Policy Action Plan considers industry development, the waste hierarchy, research and development needs, training requirements and barriers to adoption; and emphasises the creation of industries in regions undergoing transition.
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	Energy efficiency can reduce emissions in all sectors of the economy, including in transport, industry and the built environment.
Improving energy efficiency can deliver substantial economic benefits, including financial savings to businesses and households and lower cost of transition to a low-emissions economy by reducing energy demand.
Energy efficiency offers some of the cheapest ways to reduce emissions. However, persistent barriers have continued to prevent increased uptake of energy efficiency improvements. Government intervention through effective regulation and information programs can unlock significant cost-effective emissions reductions.


Energy efficiency measures reduce the amount of energy used to undertake a given activity, which results in lower overall energy use, or allow increased production of goods or services for the same amount of energy. Reducing energy use reduces the amount of greenhouse gas emissions that result from the use of energy (Productivity Commission 2005b; IEA 2014, 2019c). This is particularly important for emissions reduction in Australia, as the use and production of fossil fuels for energy is responsible for 82 per cent of Australia’s emissions (DoEE n.d.a). Energy efficiency can reduce emissions in all sectors of the economy, including households, industry, transport and services (ClimateWorks 2014). 
Energy efficiency improvements have multiple benefits that accrue to both the energy user (such as improved productivity or lower costs) and the community (such as job creation, health and environmental benefits) (IEA 2014). In the context of climate change mitigation, energy efficiency has two principal benefits—reduction of energy use, leading directly to lower greenhouse gas emissions from energy; and lowering of the cost of transition to a low-emissions economy by reducing the amount of low-emissions energy infrastructure that must be built to replace high-emissions infrastructure (Productivity Commission 2005b; IEA 2014). 
Despite the benefits that can be derived from improving energy efficiency, Australia’s performance on energy efficiency is poor compared with other developed nations. An international scorecard ranked Australia’s energy efficiency as 18th of the top 25 energy using countries—down from 10th in 2014 and well behind comparable developed economies, such as Japan, Germany, France and the United Kingdom. Industrial energy efficiency in Australia scores particularly poorly (ACEEE 2018).
To date, most efforts to improve energy efficiency have focused on the buildings sector.[footnoteRef:42] The buildings sector includes the design, construction and management of commercial and residential buildings. Buildings account for 18 per cent of Australia’s greenhouse gas emissions, around 20 per cent of Australia’s energy use and over 50 per cent of Australia’s electricity use (COAG Energy Council 2018; Low Carbon Living CRC 2017). Emissions from the buildings sector are divided almost equally between residential and non-residential buildings. Grid-supplied electricity consumption by buildings is responsible for 86 per cent of the sector’s emissions. The remainder is from direct fuel combustion, such as gas or wood for heating, hot water systems and cooking (ASBEC 2016). [42:  For example, several energy efficiency schemes have focused on energy efficiency upgrades in residences through replacement of incandescent light bulbs and provision of other energy savings technology.] 
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Little recent information is available about the specific Australian drivers of, and barriers to, energy efficiency. Possible barriers include:
market failures, including imperfect information, split incentives and externalities
behavioural, cultural and organisational barriers
opportunity costs of investment in energy efficiency
policy uncertainty (Productivity Commission 2005b; IEA 2011; Energy Efficiency Council 2016).
There is limited information about Australia’s progress in improving energy efficiency. Although some high-level data is available to track the energy intensity of the economy and of selected industrial sectors (ABS 2019e; DoEE 2019g), these indicators provide little information about meaningful energy efficiency activity in smaller economic segments. A more detailed understanding of this activity would highlight where barriers exist and help in the development of policy to overcome them. 
However, substantial work has been undertaken in the building sector to identify the specific, persistent barriers that prevent wider uptake of energy efficiency improvements. These include: 
information gaps, which arise because there is no obligation on the seller/lessor to disclose a building’s energy performance to potential buyers/lessees at point of sale or lease. Homeowners, tenants and businesses also lack appropriate data, information and skills to understand their energy use and improve their energy efficiency
split-incentives, which arise when the costs of actions to improve energy efficiency are borne by one party (typically the owner) but the benefits accrue to others, such as tenants.
price barriers, which arise from high up-front costs and long payback periods. Low-income households and small to medium enterprises may experience difficulty in financing energy efficiency improvements (ClimateWorks and ASBEC 2018; CIE 2019).
Compared with Organisation for Economic Co-operation and Development (OECD) peers, Australia has historically enjoyed low energy prices and developed an economy with high energy intensity, indicating that energy efficiency improvements may have assumed a low priority for firms and consumers. In turn, historical inaction on energy efficiency can contribute to information, organisational and cultural barriers to improving energy efficiency, such as a lack of developed expertise and resources available to consumers and firms (Productivity Commission 2005b).
Even though there can be barriers to improving energy efficiency, it is a highly scalable strategy for reducing greenhouse gas emissions. Actions can be taken at a variety of levels, which can lead to energy savings and emissions reduction, for example:
individuals can purchase energy-efficient appliances and vehicles, use energy-saving heating and cooling settings, switch off unused appliances and follow energy-efficient practices such as waiting until they have a full load before using a washing machine
householders can upgrade lighting to energy-efficient LED varieties, seal gaps around doorways and windows and use curtains and blinds to reduce heat loss. Homeowners who are able to make changes to their dwellings could insulate wall and roof cavities, upgrade water heaters to solar or other efficient varieties, upgrade pool equipment to efficient varieties and use external shading to reduce cooling needs in summer
small and medium business can upgrade equipment to energy efficient varieties, ensure all equipment is maintained and running efficiently, optimise business lighting, heating and cooling and make changes to practices and processes to most efficiently use energy and resources
transport enterprises can upgrade vehicles and equipment or use smart optimisation of routes, loads and schedules to save fuel
agricultural enterprises can use energy-efficient equipment for production, processing and storage of agricultural products, as well as smart technology to optimise operations
large industrial enterprises can implement changes to processes or upgrade equipment to save energy in production processes. In energy-intensive processes, even small changes can lead to thousands of dollars’ worth of savings. Fuel-switching to more flexible fuels (such as electricity or gas) can also lead to energy savings (CCA 2019a; ClimateWorks 2014, 2015; YourHome 2013; Energy Efficiency Council 2016).
While these may seem to be straightforward actions, anecdotal evidence provided through consultation suggests that consumers and firms lack the information and resources necessary to make efficient use of energy. Even though energy prices have increased significantly faster than inflation over the past decade, progress in energy efficiency appears to be modest. This is despite the fact that marginal abatement cost data consistently shows that energy efficiency should deliver overall savings to consumers and firms (ABS 2019e, 2019f; ClimateWorks 2010; RepuTex 2015). Overall, it appears that barriers to implementing energy efficiency are not overcome by current policies. 
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Strategic national energy efficiency policy
Australia has had a national strategic policy on energy efficiency since 2004. The current policy is the National Energy Productivity Plan, agreed by the COAG Energy Council in 2015. The plan aims to improve energy productivity by 40 per cent between 2015 and 2030 (COAG Energy Council 2015).[footnoteRef:43] It includes 34 measures for improving energy productivity, split between strategies to improve energy affordability and energy market reform; and strategies that could improve energy efficiency. Some stakeholders have criticised the low ambition of the plan, as well as a seeming lack of progress on many of its measures (A2EP 2018). In isolation, improving energy affordability may not be complementary to energy efficiency, as improving affordability can allow for the continuance of inefficient, energy-intensive practices.  [43:  Energy productivity is defined as the amount of gross domestic product (GDP) that is produced per unit of energy used. It is the inverse of economic energy intensity, which measures energy used per unit of GDP.] 

Over the past two decades, national strategic energy policy has prioritised the introduction of competition into previously vertically integrated electricity and gas systems. While some measures designed to introduce and improve competition (such as cost-reflective tariffs and advanced/smart metering infrastructure that can increase consumer awareness of electricity use and costs) have the potential to encourage consumer energy efficiency, the benefits promised through implementation of these measures do not seem to have been realised by consumers or the community (Victorian Auditor General 2015; Chandrashekeran et al. 2018).
Energy efficiency improvement policies
Policies and programs exist at both the Australian and state and territory government levels to improve energy efficiency. Agreements at COAG level have underpinned many national initiatives, as states and territories have historically been responsible for energy services. 
Energy efficiency standards and labelling
Among the most effective national energy efficiency measures are standards and labelling for appliances under the Greenhouse and Energy Minimum Standards Act 2012 (Cth) and its precursors, which continue to deliver energy savings to consumers. Products subject to the standards must meet a Minimum Energy Performance Standard and in some cases display an Energy Rating Label before being offered for sale in Australia. The standards apply to most household appliances, including air conditioners, washing machines, computers, TVs and lighting. They also apply to commercial appliances such as commercial refrigeration, distribution transformers and electric motors (energyrating.gov.au n.d.). 
A recent review found that the costs of the scheme to consumers were ‘significantly outweighed’ by energy bill savings returned to consumers. Between 2014 and 2020, energy labelling and minimum performance standards are cumulatively expected to save between 69,000 and 80,000 GWh of energy over the life of the appliance, avoiding greenhouse gas emissions of between 60 and 70 million tonnes CO2‑e (Databuild 2015). Under its Climate Solutions Package, the Australian Government has committed to expanding the coverage of energy rating labels to additional heating appliance types, as well as providing information about improving energy efficiency to households and businesses (Australian Government 2019a).
Buildings
The National Construction Code (NCC), implemented by all states and territories, also plays an important role in energy efficiency. The NCC sets minimum requirements for all new buildings and major renovations in Australia and includes requirements for energy efficiency. The 2019 revision of the code has increased energy efficiency requirements for commercial buildings and is expected to reduce commercial building energy consumption by up to 35 per cent (ABCB 2018). Regular updates to the NCC, aligned with the trajectory to zero energy (and carbon) ready buildings that has been adopted by the COAG Energy Council in its Trajectory for Low Energy Buildings, will further improve the energy efficiency of new residential and commercial buildings (COAG Energy Council 2018). 
While the NCC mandates minimum energy efficiency requirements for all new buildings, there is no mechanism to address the retrofitting of existing buildings. The recently adopted Addendum to the Trajectory for Low Energy Buildings outlines a suite of policies for improving the energy efficiency of existing residential and commercial building (COAG Energy Council 2019e). For existing residential buildings this includes targeted policies, such as minimum rental requirements, energy efficiency requirements for renovations and a national framework for energy efficiency disclosure, as well as other measures, including financial incentives and support for vulnerable households. For commercial buildings this includes expanding existing policies—the Commercial Building Disclosure (CBD) program and the Energy Efficiency in Government Operations (EEGO) policy—and other measures, such as extending coverage of National Australian Built Environment Rating System (NABERS) energy ratings to all major building types and improving heating, ventilation, and air-conditioning (HVAC) systems in existing buildings (COAG Energy Council 2019e).
The CBD program requires mandatory disclosure of energy efficiency information to be provided in most cases when commercial office space of 1,000 square metres (m²) or more is offered for sale or lease.[footnoteRef:44] There is evidence to suggest that the CBD program has resulted in substantial improvements in building performance over time (ACIL Allen 2015; Ernst & Young 2015). The program has been particularly successful in achieving rapid improvements in less energy-efficient buildings, with average star ratings improving by over two stars and energy use falling, on average, by 160MJ per m2 of floor space (CIE 2019).  [44:  The CBD program requires provision of information in a Building Energy Efficiency Certificate (BEEC) about the lighting efficiency of the tenanted area through a Tenancy Lighting Assessment (TLA) and a NABERS star rating, which provides information on energy use; GHG emissions; and a benchmark of how energy use compares with similar buildings in similar climatic locations (CIE 2019).] 

The Australian Government’s EEGO policy sets out minimum energy efficiency targets for government buildings. This includes a base 4.5 star NABERS rating for government-owned buildings and green leases for tenanted spaces. The EEGO policy only applies to large government office buildings (≥2,000 m²) that are new or have undergone major refurbishment and are leased for over two years (AGO 2006).
Other policies
Some state and territory jurisdictions operate energy efficiency schemes (‘white certificate’ schemes) that require energy retailers to assist consumers to improve energy efficiency. Although their targets and methods vary, evaluations of these schemes have found them to be a cost-effective method of improving energy efficiency and reducing emissions (Box 15). In 2017, the Australian Capital Territory’s (ACT) scheme is estimated to have saved energy equal to 2.9 per cent of the ACT’s electricity and gas use (Point Advisory 2018). 
In 2019, the Australian Government announced a Business Energy Advice Program to assist small businesses to manage and reduce their energy costs. As a part of the program, advisory services are available to help small businesses understand their energy saving opportunities through energy efficiency improvements and by switching energy plans and retailers (Australian Government 2019b).
The ERF also provides a mechanism to incentivise energy efficiency, but take-up under the scheme has been low. Of the 192 million tonnes of abatement contracted to the ERF, only 5.2 million tonnes is from energy efficiency projects (CER 2019c). The Safeguard Mechanism does not provide a strong signal to liable entities to improve efficiency, although it can discourage reductions in efficiency.
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NSW, Victoria, South Australia and the ACT have established separate schemes to encourage energy efficiency (CCA 2019b). Under these schemes, activities are incentivised by the creation of energy savings certificates that energy retailers (usually electricity retailers) are obliged to purchase and surrender. Typical activities have included replacing incandescent lighting with energy-efficient LEDs or compact fluorescent globes or assisting businesses to save energy in their operations (New South Wales Government DTI 2015; Point Advisory 2018; South Australian Government DMITRE 2013; Bown 2011). In the last decade, the NSW Energy Savings Scheme has supported projects that will save more than 21,000 GWh of electricity over their lifetime (New South Wales Government DPIE 2019).
In evaluations, these schemes have been shown to be:
successful at overcoming barriers to energy efficiency, particularly information and expertise barriers
cost-effective (schemes return benefits typically three to four times more than their costs)
successful in reducing greenhouse gas emissions as a result of energy use savings
successful in promoting awareness of energy efficiency
providing both public and private benefits (although the largest benefits accrue to consumers that participate in the schemes)
able to be targeted to priority groups, such as low-income households (New South Wales Government DTI 2015; Point Advisory 2018; South Australian Government DMITRE 2013; Bown 2011).
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The Authority’s 2016 advice noted that energy efficiency offers some of the cheapest ways to reduce emissions. The Authority concluded that market-based energy efficiency schemes can help drive energy efficiency and recommended that existing state and territory schemes be harmonised and extended to all jurisdictions (CCA 2016a). In 2017 the Authority recommended that a National Energy Savings Scheme be implemented (CCA 2017b).
In the buildings sector, the Authority’s climate policy toolkit noted that updates to the NCC and energy efficiency standards for appliances can unlock energy efficiency improvements that provide individual benefits to consumers, as well as reducing emissions. The Authority also recommended that the Australian Government should investigate best-practice domestic and international approaches to improving the energy efficiency of low-income homes, including innovative models for financing the up-front costs of retrofits (CCA 2016a).
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Since the Authority’s last report in 2016, the most significant change to policy settings in energy efficiency has been the adoption of the Trajectory for Low Energy Buildings—a national plan that sets a trajectory towards zero energy (and carbon)[footnoteRef:45] ready buildings for Australia. Adopted by the COAG Energy Council in 2019, the trajectory will inform future updates to the NCC and further buildings policy measures (COAG Energy Council 2018, 2019e). Direct combustion emissions from buildings (mostly from the consumption of gas) are projected to decline by 4 per cent between 2020 and 2030 due to energy efficiency improvements that are expected to more than offset the projected increase in the number of dwellings (DoEE 2019i). [45:  Zero energy (and carbon) ready homes have an energy efficient thermal shell and major fixed appliances, have sufficiently low energy use and have the relevant set-up, so they are ‘ready’ to achieve net-zero energy (and carbon) use annually if they are combined with renewable or decarbonised energy systems either onsite or offsite.] 

The NCC 2019 update was the first significant update to energy efficiency requirements since 2010. It focused on increasing energy efficiency requirements for new commercial buildings. The next update to the NCC in 2022 will focus on enhanced energy efficiency provisions for residential buildings (ABCB 2019).
In other areas of energy efficiency, little has changed since the Authority’s previous advice to government. The Australian Government has committed to expanding existing energy efficiency policies through the Climate Solutions Package, and these policies can be expected to deliver some improvements in energy efficiency (Australian Government 2019a). However, opportunities remain for stronger action:
Energy efficiency uptake is largely guided by a series of small-scale regulatory decisions which shape the operating environment, especially for the construction of new buildings and energy efficiency decision making in existing buildings. The National Energy Productivity Plan provides a strong platform for shaping this operating environment but requires much stronger resourcing and political attention to achieve its ambitions. (Engineers Australia submission, p. 6)
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Australia’s poor performance in achieving energy efficiency improvements relative to other countries could indicate there are plenty of opportunities to reduce energy use and associated emissions. In comparable economies, improvements in energy efficiency have offset new growth in energy use, either partially or completely. In some cases, efficiency has outpaced growth, leading to a reduction in overall energy consumption. This is not the case for Australia, where energy use continues to grow (DoEE 2019g; IEA 2017). 
The International Energy Agency has conducted analysis on OECD and other economies to determine the contribution to changes in energy use from demand growth, structural effects and efficiency effects. Unlike most other economies, Australia showed a 0.7 per cent decline in the ‘efficiency effect’ between 2008 and 2016, after modest gains in the preceding eight years (IEA 2017). This appears to suggest that observed improvements to energy productivity in the Australian economy could be more closely related to structural change (such as the continued shift from manufacturing to services) than to improvements in efficiency (RBA 2010; IEA 2017).
The COAG Energy Council could introduce new measures to reinvigorate and enhance the National Energy Productivity Plan with additional resources. Well designed and implemented energy efficiency measures could lead to significant financial and energy savings and ease the transition in the electricity sector.
Overcoming information deficits for policy development
Policies to improve energy efficiency could either seek to create an economy-wide framework that encourages energy efficiency (such as a price signal or broad regulation) or seek to overcome specific barriers to improving energy efficiency. Effective policy design should be based on comprehensive information about the drivers and barriers to energy efficiency relevant to Australian consumers and businesses. This information is not readily available. 
A priority for improvement in energy efficiency should be the development of a comprehensive knowledge base on barriers and opportunities for Australia, as well as an audit of current activities. This information should be used to identify targeted areas for policy reform, as well as new programs to increase activity in energy efficiency. The analysis should identify opportunities at all levels of government. This work could support achievement of the National Energy Productivity Plan.
Continue and enhance white certificate schemes
In the absence of economy-wide frameworks that encourage energy efficiency, state and territory white certificate schemes have proven to be effective mechanisms to encourage investment in improving energy efficiency. The Carbon Market Institute notes that these schemes also support large corporate and industrial companies (who are generally not included in the scheme activities) by establishing an accessible expertise and knowledge base for managing energy productivity, appliance and building standards and related emissions reductions (CMI submission).
Several jurisdictions still lack schemes and should consider implementing an efficiency scheme as a priority. A nationally consistent scheme would provide economies of scale and reduce transaction costs for companies operating across state borders (CCA 2017b). The COAG Energy Council should consider how existing schemes might be transitioned to a national energy savings scheme or white certificate scheme. However, the varying methods and ambition of existing schemes means that harmonisation or transition to a national scheme could take some time, and priority should be given to ensuring that transition or harmonisation enhances, rather than interrupts, activity under current schemes. Ultimately, harmonisation could result in significant efficiencies for a scheme and could have co-benefits for its efficacy:
The persistence of differing approaches across each state adds operational complexity that wastes the resources of national participants and works against customers getting the best possible assistance at the lowest cost. Each scheme requires separate configuration in participant administration technology systems, as well as separate approaches to reporting and audit. Further, we suggest that a coherent national framework would improve outcomes through sharing of best practice and demonstrating a national commitment to the objective of reducing usage. (EnergyAustralia submission, p. 4)
Continue and expand effective regulation
The Greenhouse and Energy Minimum Standards Act 2012 creates regulatory regimes to set nationally consistent energy efficiency labelling and minimum energy efficiency performance standards for certain appliances that use electricity or gas. The Independent Review of the Greenhouse and Energy Minimum Standards (GEMS) Act 2012 concluded that the Act provided ‘a streamlined nationally-consistent approach to appliance energy efficiency while effectively reducing energy use, power bills and greenhouse gas emissions’ (Collyer 2019). These schemes overcome some barriers to the deployment of energy-efficient appliances in residential settings through the provision of information and the prevention of sale of inefficient appliances. 
The Government has announced an intention to expand the energy efficiency labelling scheme to additional heating appliances, which was a recommendation of the independent review (Australian Government 2019a). This approach should be continued and enhanced.
Delivering a zero carbon ready building code
Improving the energy performance of buildings is an environmentally and cost-effective way to reduce emissions. Proven technologies which are commercially available today can deliver substantial reductions. Improving the energy performance of buildings also has many co-benefits, including improved comfort levels and health outcomes, lower energy bills for households and improved resilience to extreme weather and reduced electricity peak demand (ClimateWorks and ASBEC 2018): 
As energy costs rise and increased demand places ever growing pressures on our energy infrastructure, buildings can provide some of the fastest and most affordable solutions to our energy problems. At the same time, more efficient buildings have the potential to keep costs manageable for households and businesses. (Australian Sustainable Built Environment Council submission, p. 1)
Buildings are long-lived assets, with more than half of the building stock in 2050 expected to have been built or refurbished after 2019 (ClimateWorks and ASBEC 2018). This means that any delays in improving energy performance can lock in higher emissions for decades into the future. 
Improving the energy efficiency of new buildings can be driven through a single regulatory instrument—the NCC. Regular reviews of and adjustments to the NCC allow for low-cost abatement, as it is more practical and cheaper to design and build-in higher energy efficiency for new buildings compared with retrofitting existing ones (Energy Action 2018). Regular NCC updates also enable energy performance requirements to remain aligned with emerging energy prices and technology improvements over time (ClimateWorks and ASBEC 2018).
The Trajectory for Low Energy Buildings seeks to inform future updates to the NCC, reducing the regulatory uncertainty and burden associated with ad hoc updates. By enabling greater predictability of future NCC energy performance requirements, the trajectory provides certainty for planning and investment (Energy Action 2018). In delivering the trajectory, the COAG Energy Council should accelerate building energy efficiency improvements in the NCC. A joint study by ClimateWorks and ASBEC projected that stronger energy standards for new buildings in the NCC could deliver 78 million tonnes of cumulative emissions savings by 2050 (ClimateWorks and ASBEC 2018). To ensure the trajectory is aligned with the long-term goal of a net-zero emissions economy, it should be extended from 2030 out to 2050 and include interim targets and a process for regular review (Property Council of Australia and GBCA 2019).
While updates to energy efficiency provisions in the NCC provide opportunities for substantial emissions reductions, there is often a gap between the expected and actual energy performance of buildings (IPEEC 2019). Effective compliance with, and enforcement of, the NCC can help to address this gap (Property Council of Australia and GBCA 2019). In July 2019, Australian building ministers committed to developing a national framework to address issues relating to compliance and enforcement identified in the report by Shergold and Weir, Building confidence: Improving the effectiveness of compliance and enforcement systems for the building and construction industry across Australia (BMF 2019). However, there are a range of factors contributing to the gap between the expected and actual energy performance of buildings which need further investigation (SBEnrc 2019).
Investigate energy performance improvements for existing buildings
Existing buildings that were built prior to building standards offer the greatest potential for energy efficiency improvements (COAG Energy Council 2018). However, there are multiple barriers to uptake, including information gaps, split incentives and affordability. A suite of policies, including financial incentives, regulation and information programs, may be needed to overcome these barriers.
In 2016 the Authority noted that disclosure is effective in improving the energy performance of existing buildings by helping prospective buyers and tenants to compare the energy efficiency of buildings, providing an incentive for owners and landlords to make improvements. Modelling has shown that expansion of the CBD program to other building types, and disclosure of residential building energy efficiency information, could deliver significant emissions reductions (Energy Action and EnergyConsult 2018; COAG Energy Council 2019b). 
However, disclosure is unlikely to be as effective in rental markets with low vacancy rates where tenants have little market power to choose between properties of differing quality. As a result, rents tend not to reflect differences in energy efficiency performance, so there is no price signal to encourage owners to invest in upgrades (Environment Victoria 2017). Tenants typically lack the financial capacity to make changes that would improve efficiency or may be denied permission to do so. Furthermore, when owners invest in upgrades, they are more likely to prioritise measures to improve asset value, such as installing ducted heating, over less visible measures that would deliver higher benefits to tenants, such as draught proofing. There may be a case to introduce minimum efficiency standards for existing buildings, particularly for residential rental properties and office tenancies, to address this market failure (Environment Victoria 2017; GBCA 2015). The New Zealand Government introduced minimum insulation requirements in rental properties in 2019 (Tenancy Services 2019):
Many rental homes are energy-inefficient and therefore produce unnecessary emissions, but tenants face systemic barriers to improving them, and landlords generally lack an incentive to do so. Mandating minimum energy efficiency standards is the most realistic way to improve these homes and to realise the associated emissions reductions. (Brotherhood of St Laurence submission, p. 1)
Financial incentives can drive accelerated uptake of energy efficiency in existing buildings by helping to overcome the up-front costs associated with upgrades. Priority should be placed on supporting low-income households and small to medium enterprises that have limited access to finance to make energy efficiency upgrades. Financial incentives could include low-interest loans, grant programs and tax incentives (COAG Energy Council 2019b, 2019c; Property Council of Australia and GBCA 2019).
While financial incentives can encourage many cost-effective energy efficiency opportunities to be taken up, better provision of information via rating tools helps support improved energy efficiency decision making. Energy rating tools, such as NABERS and the Nationwide House Energy Rating Scheme (NatHERS),[footnoteRef:46] help to simplify complex energy efficiency information for households and businesses and provide useful information on how to make cost-effective improvements. There are significant opportunities for expansion of these tools to facilitate increased take-up of energy efficiency improvements and disclosure of energy performance. For instance, expansion of NatHERS into a whole-of-home[footnoteRef:47] rating tool will enable households to make informed decisions on energy efficiency upgrades (COAG Energy Council 2019b). Similarly, NABERS, the benchmarking tool for Australia’s Commercial Building Disclosure Scheme, is only available in six sectors of the built environment. Work is being undertaken to expand the tool into new sectors such as schools, industrial buildings and retail stores, which will enable the expansion of mandatory energy performance disclosure (NABERS 2019).  [46:  The Nationwide House Energy Rating Scheme (NatHERS) is a star rating system (out of 10) that rates the energy efficiency of a home based on its design. Its scope is limited to thermal performance of the building structure and is intended to indicate the heating and cooling requirements. It excludes other home energy use such as hot water, lighting and appliances (COAG Energy Council 2019b).]  [47:  ‘Whole-of-home’ is taken to include thermal performance, space conditioning, water heating, cooking, lighting, pool pumps and onsite renewable generation.] 

The Addendum to the Trajectory for Low Energy Buildings outlines a suite of policies for improving existing buildings, both commercial and residential (COAG Energy Council 2019e). Modelling indicates that implementing proposed policies for improving the energy efficiency of existing houses in 2025 in all jurisdictions could deliver a net present value of A$3.4 billion and reduce greenhouse gas emissions by 40.3 Mt CO₂-e by 2050 (COAG Energy Council 2019b). For commercial buildings, policies could deliver a net present value of over A$8.4 billion and reduce greenhouse gas emissions by 87.5 Mt CO₂-e by 2050 (COAG Energy Council 2019c).
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implementing a National Energy Savings Scheme that builds on existing state and territory energy efficiency schemes
[bookmark: _Toc27818642][bookmark: _Toc27818817][bookmark: _Toc27818962][bookmark: _Toc29308094][bookmark: _Toc30673676][bookmark: _Toc31194040]accelerating implementation of the Independent Review of the Greenhouse and Energy Minimum Standards Act, strengthening existing performance standards and extending coverage to new categories of appliances and commercial equipment, such as hot water products and pumps, boilers and air compressors
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[bookmark: _Toc26778922][bookmark: _Toc29308096][bookmark: _Toc30673678][bookmark: _Toc31194042]developing a detailed action plan for improving the energy efficiency performance of existing commercial and residential buildings via the Addendum to the Trajectory for Low Energy Buildings initiative; and addressing energy efficiency improvements for vulnerable consumers.

In the Authority’s view, governments are well placed to overcome barriers in energy efficiency improvements through the provision of information, expertise and funding. While existing programs to improve energy efficiency (such as state and territory white certificate schemes and the Australian Government’s Business Energy Advice Program) are making some progress, there is an opportunity to better target activity to those with the greatest barriers to energy efficiency (such as low-income households). The Independent Review into the Future Security of the National Electricity Market (Recommendation 6.6) called for the government to address low-income household access to energy efficient appliances and distributed energy resources (Finkel et al. 2017). Policy development could build on existing programs and identify under-served segments of the community and the most appropriate strategies to assist them. Policies that increase energy efficiency could also help overcome cultural barriers to energy efficiency improvement through familiarity and the demonstration effect; and solve split-incentive barriers.
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There is a significant opportunity to increase the energy efficiency of existing buildings owned or leased by governments. This includes institutional buildings such as hospitals, universities, galleries and government office buildings (COAG Energy Council 2019c). As a major presence in the buildings sector, governments can leverage their market power to drive energy efficiency and normalise best practice. This will reduce emissions, deliver significant financial savings for the public sector and build skills and capability in the market (Property Council of Australia and GBCA 2019).
Australian governments control a substantial portion of low-income housing stock through public and community housing. Low-income householders are particularly vulnerable to energy prices, spending up to five times more of their disposable income on electricity than high-income earners (ACCC 2017). Low-income householders are also more likely to live in inefficient homes and have less efficient appliances, leading to poorer health and wellbeing as well as energy affordability stress (ACOSS 2013).
Improving the energy efficiency of public housing will reduce emissions, improve health and wellbeing and reduce energy costs for those most disadvantaged in the community. Australian governments should improve the energy efficiency of public housing by undertaking targeted retrofits and implementing steadily rising minimum standards for public housing. High priority should be given to upgrading the worst performing public housing stock and could include insulation, shading, draught proofing and more efficient fixed appliances (Property Council of Australia and GBCA 2019). 
29 [bookmark: _Toc24640272][bookmark: _Toc24640368][bookmark: _Toc24640817][bookmark: _Toc26778924]All governments should pursue energy efficiency improvements in government owned and leased buildings, undertake targeted retrofits and implement steadily rising minimum standards for public housing to improve the energy efficiency performance of the public housing stock.
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	Research and development (R&D) and innovation are critical to Australia’s response to climate change. 
Effective mitigation of climate change and decarbonisation in the long term is heavily reliant on the development and deployment of new knowledge, technology and practices. This is particularly the case of harder to abate, emissions-intensive industries. 
Australia has a strong research and development capability, but gaps exist—particularly in the development and scale-up of basic research into mature products and services. Development of new opportunities in low-emissions industries will rely on a well-functioning innovation system. The Government has said its forthcoming Technology Investment Roadmap will aim to stimulate research and development and the early deployment of emerging clean technologies and will track the progress of these technologies for reaching commerciality.
Government programs, including the CEFC and ARENA, have been successful in aiding the development and deployment of new technologies and practices. The development of technology pathways also allows for a systematic approach to addressing the R&D task.


Research, development and deployment (RD&D) are a critical part of Australia’s, and the global, response to climate change and essential to achieving the goals of the Paris Agreement. Together, they:
provide information on the extent and impacts of climate change
generate new knowledge and technologies to help prepare for and mitigate climate change 
allow development of optimal adaptive responses to climate change impacts. 
Without advances delivered by science, research and innovation, achieving global net-zero emissions in the second half of the century would be a difficult and costly task. RD&D addresses multiple barriers to responding to climate change, including information, price and technology barriers (Garnaut 2008; Stern 2006). 
RD&D is undertaken by different actors in the economy. In Australia, basic or discovery research that seeks to uncover new knowledge or develop emergent technology is undertaken by universities, science agencies (such as CSIRO) and research institutions, usually with high levels of public funding.
As technologies become more mature (and research turns to development), RD&D shifts away from laboratory settings to prototypes, pilots and trials—often with a lesser degree of public funding. Deployment (product commercialisation)—implementation of a new or significantly improved technology or practice—is often undertaken by firms in commercial settings. Non-commercial deployment, such as the implementation of practices or technologies that support public benefits that are usually not captured by the innovator, are often supported or encouraged by the public sector. Examples of non-commercial deployment include public health initiatives, improvements in educational practice, environmental conservation and natural resource management. As the full benefits of mitigating or adapting to climate change are captured by the wider community rather than individuals or firms, there is a generally high level of government involvement and public funding in climate change related RD&D (Bell et al. 2014; Innovation and Science Australia 2017; OECD 2011; Garnaut 2008).
Deployment also includes the provision of climate services to communicate relevant, useful and useable information. This includes information on how the climate may change in the future, what the likely impacts might be and how to prepare to minimise the impacts and to take advantage of any opportunities. Federal agencies, including the Bureau of Meteorology and CSIRO, provide relevant services that help to meet some but not all of the growing demand for such information. 
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Effective mitigation of climate change and achieving long-term decarbonisation relies heavily on the development and deployment of new knowledge, technology and practices (IPCC 2014b). Achieving the goals of the Paris Agreement over the long term through achieving net-zero emissions in the second half of the century is likely to require the deployment of technologies that are not yet well developed (IPCC 2018; Stern 2006). This is particularly the case for industries like concrete manufacturing or long-distance air travel that are currently considered ‘harder to abate’ (Energy Transitions Commission 2018).[footnoteRef:48] [48:  In these activities, a practical alternative to current practice has not been identified that would allow replacement of the current greenhouse gas intensive activity at acceptable scale or cost. There may be candidate technologies for replacement (such as synthetic or biologically derived fuels for long-distance aviation), but the current state of technology has not allowed cost or scale barriers to be overcome.] 

RD&D also lowers the cost of responding to climate change, as development of new technologies provides society with choices on the best ways to reduce emissions. Deployment of a range of emissions reduction technologies, selected from a variety of candidate technologies, can deliver optimal utilisation of resources and expertise taking local circumstances into consideration.[footnoteRef:49] The IPCC (2014) highlights that using a ‘full’ technology portfolio reduces costs of mitigation compared with using ‘constrained’ technology portfolios that exclude certain technologies.  [49:  For example, R&D has provided a range of low-emissions electricity technologies. Deployment of a mix of these, relevant to Australian conditions (solar, wind and hydro), helps decarbonise Australia’s electricity supply at low cost. If only a very small number of technologies were available—if Australia had to rely solely on hydropower or geothermal energy—the cost of decarbonisation using only these technologies could be high, considering the relatively limited hydro and geothermal resources available in Australia.] 

Although Australia is a small economy and will inevitably capitalise on overseas technological advances, Australia’s R&D effort forms a significant part of the global response to climate change (Australian Academy of Science 2017). Australia has made important contributions to the development of mitigation technology, including substantial improvements in solar panel efficiency and the ongoing development of knowledge in carbon capture and storage (CCS) (Cook 2017; CCA 2016a).
Deployment is a critical phase for mitigation technology. Although many candidate technologies have shown promise in laboratory settings, the ability to scale up and deploy technologies is the defining factor in their ability to mitigate climate change. In recent years, significant government attention has focused on the development of innovation within the wider economy, particularly in bringing early-stage discoveries to deployment (Australian Government 2015b; DIIS n.d.a). Despite these efforts, successful deployment for climate mitigation can be challenging, particularly where the mitigation benefits of a technology are not coupled to strong economic benefits for the innovator. In these circumstances, policy support can be important to accelerate the deployment of low-emissions technology (OECD 2011).
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Over the past two decades, the Australian Government has provided funding to low-emissions technology development through a range of different initiatives, with particular emphasis on renewable energy and CCS technologies. 
ARENA provides funding for early-stage research and development. Under the Australian Renewable Energy Agency Act 2011 (Cth), ARENA is able to provide financial assistance for the research, development, deployment or commercialisation of renewable energy technologies and to collect and share information about renewable energy technologies. It has primarily provided funding for R&D through grants and has a strong focus on developing knowledge and information about renewable energy, as well as the development of technology. In recent years, it has also been involved in equity funding as a joint manager of the Clean Energy Innovation Fund (ARENA 2019b). On 30 September 2019 ARENA advised that its remaining funding would be fully committed in the coming 12 to 18 months, which means that it will not be able to provide further grant funding without a new allocation of funds from the government (ARENA 2019c). 
The CEFC makes commercial investments in renewables, energy efficiency and low-emissions technology on behalf of the Australian Government. It has the ability to invest up to A$10 billion of government funds and had committed A$6.2 billion by June 2019 (CEFC 2019c). The CEFC provides funding through debt, equity or other financial instruments and attempts to facilitate additional private finance. On average, for each dollar invested by the CEFC in 2018–19, an additional three dollars were invested by the private sector (CEFC 2019c). The CEFC targets innovation and deployment, rather than R&D, and invests in more mature technology than ARENA. Its investments are constrained to energy efficiency, low-emissions technologies and renewable energy technologies. Under the Clean Energy Finance Corporation Act 2012 (Cth), the CEFC cannot invest in nuclear or carbon capture and storage technology. The Government announced in October 2019 that the CEFC will administer a new A$1 billion Grid Reliability Fund, which will support new energy generation, storage and transmission infrastructure (Morrison 2019). 
The Carbon Capture and Storage Flagships program has provided funding for a small number of CCS demonstration projects, as well as R&D projects in CCS. CCS has also been supported by the Low Emissions Technology Development Fund (formerly the Low Emissions Technology Demonstration Fund), which provided funding to the Gorgon CO2 Injection Project located on Barrow Island[footnoteRef:50] (DIIS 2019a, 2019d). [50:  More recently private companies have signed a memorandum of understanding to investigate an investment in carbon capture and storage at the Moomba gas processing plant in South Australia. The project proposes to capture the 1.7 million tonnes of carbon dioxide currently separated from natural gas at the plant each year and to permanently store it in geological formations of the Cooper Basin (Santos 2020).] 

The Australian Government and state and territory governments have committed to a National Hydrogen Strategy (see below) and announced funding for the development of hydrogen technology. For example, the Australian and Victorian governments have each committed A$50 million to developing a lignite-to-hydrogen trial in the Latrobe Valley in Victoria (Turnbull et al. 2018). Additionally, ARENA has awarded A$22.1 million in funding to 16 renewable hydrogen projects (ARENA 2018a). Both Queensland and Western Australian governments have also opened funds for hydrogen industry development (Government of Western Australia DPIRD 2019b; Queensland Government DSDMIP 2019a).
The Australian Government has announced it is developing a Technology Investment Roadmap. This will aim to identify, evaluate, prioritise and progress new clean technologies to full commerciality and deployment as quickly as possible (Taylor 2020). The Government has said it will establish a Technology Investment Roadmap Ministerial Reference Group, to be chaired by Australia’s Chief Scientist Dr Alan Finkel and which will comprise industry, investment, Government and research leaders, to advise on pathways for the efficient development of new technologies. An annual Clean Technology Statement will be issued to provide an update on global technology developments and allow the Government to prioritise its technology investments. Progress will be measured by tracking economic goals that assess whether technologies are able to become commercially competitive, and the ability to attract private-sector investment (Taylor 2020). 
Beyond specific projects, RD&D conducted through the general innovation system (universities, science agencies, business) are contributing to the development of mitigation technology. General policies that support RD&D include the National Competitive Grants Program and research block grants, appropriations to CSIRO and other science agencies, the Research and Development Tax Incentive and federal, state and territory innovation programs (Innovation and Science Australia 2017). 
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The state of climate change R&D is changing rapidly. In some areas, technological advancement continues to dramatically outpace expectations (such as the development of solar panel and battery storage technology), while breakthroughs have been elusive in other fields (IPCC 2018; Energy Transitions Commission 2018). Further advances in understanding of the physical science basis of climate change have created greater impetus for low-emissions innovation, as firms are beginning to align their business models with a carbon-constrained future economy (see Chapter 15).
Commercial innovation and investment
A challenge for Australia’s response to climate change is a slowdown of capital investment by Australian firms in the non-mining sector over the past decade—a phenomenon common to many advanced economies (RBA 2019c). The transition to a low-emissions economy will require investment in low-emissions capital stock to replace high-emissions stock, and deployment of new technology requires capital investment. The lack of investment has also extended to low investment in R&D by the business sector—it has fallen from 1.37 per cent of gross domestic product in 2008–09 to 0.94 per cent in 2017–18 (Figure 11; ABS 2019g). Although public sector R&D (the combination of government and higher education) has remained relatively stable over that period, the decline in business R&D is a challenge for the deployment of mitigation technology, as the scale-up and deployment of technology is typically an activity carried out through private sector innovation (DIIS 2017). 
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Source: ABS 2019g
Note: These are financial years—for example, 2009 represents the financial year 2008–09.
New technological developments and opportunities
Since the Authority’s 2016 report, there have been significant technological developments. In Australia, a particular emphasis has been placed on the development of a clean hydrogen industry through the development of a National Hydrogen Strategy. Hydrogen can be used as an energy carrier that can be made from a variety of energy sources, with potential for its production to be near zero emissions. This could either be from gas or coal coupled to CCS or through electrolysis of water using renewable electricity (COAG Energy Council 2019a). Governments and businesses have identified the potential to establish a successful hydrogen export industry in Australia (Victorian Government submission, p. 6; The Chamber of Minerals and Energy of Western Australia submission, p. 2). 
The potential for a low-emissions Australian hydrogen export industry relies on Australia’s substantial renewable energy resources and potential sites for CCS. Several of Australia’s trading partners have declared interest in importing low-emissions hydrogen, suggesting that a market could be developed. However, development of an Australian hydrogen industry will require substantial efforts in R&D from the public and private sector to develop low-emissions hydrogen production at acceptable cost and scale (COAG Energy Council 2019a). The COAG Energy Council, as well as the Victorian, Queensland, Tasmanian and Western Australian governments, have developed strategies for the development of hydrogen industries (COAG Energy Council 2019a; Victorian Government DELWP 2019b; Queensland Government DSDMIP 2019a; Government of Western Australia DPIRD 2019a; Tasmanian Government DSG 2019).
With these opportunities in mind, the Government has recently announced the establishment of a Future Energy Exports Cooperative Research Centre. This will bring together national and international partners with expertise in LNG, hydrogen, digital technologies and sector development from industry, government, and research organisations. It is intended to develop technologies to improve the efficiency of existing LNG production process, to lower costs and carbon emissions, as well as contribute to the development of new exports such as hydrogen (Andrews, Pitt 2020).
Changing drivers for renewable energy development
Australia is a member of the Mission Innovation initiative that seeks to make clean energy affordable, with an initial goal to double investment in government-directed clean energy research, development and demonstration between 2015 and 2020. Australia’s progress towards its own commitment under Mission Innovation is currently on track (Mission Innovation 2019). However, it is not clear that additional investment in renewable energy RD&D is set to continue. 
In 2019, the CER announced that sufficient capacity has been accredited to meet the Large-scale Renewable Energy Target (LRET) (CER 2019f). This means that the LRET will decline in importance as a ‘demand-pull’ mechanism to further deploy large-scale renewable electricity in Australia. The challenges of decarbonising the electricity supply and integrating additional low-emissions energy into the grid remain and require substantial innovation, such as development of storage and other integration technologies. Further work is needed to ensure that strong policy signals encourage innovation in grid decarbonisation (see Chapter 8). 
In a positive step in this direction, the Government has announced funding for the Reliable Affordable Clean Energy for 2030 (RACE for 2030) Cooperative Research Centre. RACE for 2030 will lead collaborative research and innovation to grow Australian energy technology businesses and improve clean energy uptake, while addressing the grid stability challenges facing new energy technologies (Andrews, Taylor 2020).
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Research, development and deployment as a climate change response
The development of locally appropriate mitigation and adaptive responses requires a locally expert RD&D capability. Australia has a generally strong R&D capability in the public sector, particularly in basic research through the universities and science agencies. However, capability gaps exist, particularly in the development and scale-up of basic research into mature products (Innovation and Science Australia 2017). There is a need for coordination to ensure that opportunities presented by climate change led transition are supported by appropriate development capabilities.
Numerous stakeholders have highlighted the potential for Australia to move to a new, low-emissions export economy based on access to abundant renewable energy resources. The development of a hydrogen industry is one example of this, but opportunities have also been identified in mining (such as lithium and critical mineral production), manufacturing and transport (such as the potential to innovate in low-emissions long distance transport) and agriculture (National Farmers’ Federation submission, The Chamber of Minerals and Energy WA submission, Woodside submission). The continuing development of zero-emissions energy sources to improve affordability and practicality is an enabling step, and the work of ARENA has been important in this area. 
The IPCC has highlighted the probability that large-scale deployment of negative emissions technologies (NETS)—systems that remove greenhouse gases from the atmosphere—will be necessary to achieve the temperature limitation goals of the Paris Agreement. These technologies are currently largely conceptual, and significant research and development is required to bring them to deployment (IPCC 2018). 
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partner with industry and researchers to identify areas where research and development (R&D) support is needed to capitalise on areas of comparative advantage for Australia and to support strategic development of clean technology industries.
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Development of new opportunities in these low-emissions industries relies on a well-functioning innovation system and markets that send strong signals to encourage investment in low-emissions production. Researchers must have adequate resources to pursue promising technologies; innovators and technology deployers must be able to reliably identify market opportunities for new technology or knowledge; and investors must have confidence that their commercial decisions will not be subject to unacceptable levels of risk. 
In particular, development of mitigation solutions for harder to abate, emissions-intensive, trade-exposed industries face a challenging RD&D path. There are multiple technological and competitive barriers to decarbonising these industries, yet their eventual decarbonisation will be required to achieve the goals of the Paris Agreement (Energy Transitions Commission 2018). 
In these circumstances, government innovation programs can assist by providing patient capital or other types of facilitation. Well-targeted partnerships between industry and the public sector could lead to good outcomes, although care must be taken to ensure that government action accelerates low-emissions technology without inhibiting the potential of other innovators to emerge. 
The need to tackle emissions in hard-to-abate areas of heavy industry has been recognised internationally with the establishment of the Leadership Group for Industry Transition. The group was launched by Sweden and India at the United Nations Climate Action Summit in New York in September 2018. Its aim is to enable the transition of heavy industry towards net-zero carbon emissions by 2050. The Australian Government has since announced it will join this initiative (Taylor 2019a). 
Technology pathways and partnerships
Increasingly, industry is recognising the need to plan for a low-emissions future. In areas that are harder to abate, the development of technology pathways allows for a systematic approach to the R&D task that underpins progress towards a goal. For example, the Red Meat Advisory Council has developed a strategic plan based on a technology roadmap developed by Meat and Livestock Australia that would see the red meat industry becoming carbon neutral by 2030 through a combination of R&D and offset activities (RMAC submission, p. 2; Red Meat Advisory Council 2019; MLA2018). Although the development of technology pathways cannot necessarily predict the speed and direction of technological development, they provide a tool for businesses and governments to determine where R&D investment is most usefully directed.
The development of mitigation technology pathways also provides strong signals to markets about the required or anticipated technological developments in a sector and allows innovators and investors to identify opportunities for development in the industry. Additionally, pathways enable partnerships to be developed, providing opportunities for governments to facilitate industry action towards decarbonisation.
Stakeholders have strongly emphasised the role for RD&D in Australia’s response to climate change and highlighted the success of efforts to date. In particular, the success of the CEFC and ARENA has been widely noted, with several proposals to replicate or expand their activities in other sectors of the economy. These agencies are well suited to assist as partners in the development and implementation of decarbonisation pathways through complementary functions—ARENA as a facilitator and funder of R&D and the CEFC as a financier of innovation and deployment. 
The 2018 statutory review of the CEFC confirmed that it has facilitated the flow of finance into the clean energy sector, enabling projects that otherwise would not have proceeded (Deloitte 2018). There are other sectors in which the CEFC’s role as a de-risker of investments could accelerate additional private investment to facilitate innovation—such as in the agricultural and land sectors, where private finance is unable to adequately assess and price climate risk. In keeping with the findings of the statutory review, and supported by the CEFC’s own submission (CEFC 2018b), the CEFC’s ability to undertake such a role is likely to be enhanced if it is permitted to use a wider range of financial products and the requirement relating to the share of renewable projects in its portfolio is relaxed. The Government could also consider injecting further capital into the CEFC.
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	Transitioning to a low-emissions economy will require a reorientation of public and private investment away from high-emitting activities towards existing, emerging and new low-emissions industries. 
Australia’s large and highly sophisticated funds management industry and growing climate finance capacity mean we are well placed to become a major investor in low-emissions opportunities and a green finance hub for the region.
Currently, markets tend not to adequately recognise and price climate-related risk because of a lack of information and short-termism in investment decision making. However, this is changing quickly as relevant tools become available and financial regulators divert more attention to the issue.
The Australian Government has several avenues available for taking action to ensure and support appropriate reporting of climate-related risks in Australia; promote the development of Australia’s green finance market; and ensure Australian low-emissions industries, products and services are able to benefit from increased international green investment flows.


The finance and investment sector comprises firms and institutions that provide financial services to commercial and retail customers and the Australian community at large in the form of borrowing, investment and insurance. The sector extends to auxiliary services including accounting, financial technology and assurance (credit rating) services. These services enable modern economies to function. Insurers price and underwrite risk, banks and other lenders deploy capital to finance economic activity and investors direct new investment, which drives productivity and growth. The efficient and effective allocation and use of capital helps to support the needs of the Australian community and grow the economy (ASFI 2019). 
The financial services sector is one of the largest contributors to the Australian economy, contributing around A$160 billion gross value added and employing about 440,000 people in 2018 (ABS 2018a, 2018b). The superannuation industry has almost A$2.9 trillion in investment assets (Association of Superannuation Funds of Australia 2019).  
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Appropriate regulatory settings and information provision for the finance and investment sector will help the efficient allocation of capital flows towards low-emissions opportunities, facilitating the economic transition to a net-zero emissions economy. 
This transition requires a reorientation of public and private investment away from high-emitting activities towards existing and emerging low-emissions industries. The Paris Agreement explicitly addresses the role of the finance sector in climate change mitigation. Article 2.1(c) states that the global response to the threat of climate change should include ‘making finance flows consistent with a pathway towards low greenhouse gas emissions and climate-resilient development’. 
Although investment in low-emissions activities is growing at a rapid rate, much more is needed. Low-emissions energy sources need to attract more than double current investment flows by 2030[footnoteRef:51] if the world is to meet the Paris Agreement temperature goals, according to the International Energy Agency (IEA 2019d). Sufficient capital is available to meet the Paris Agreement goals, but systemic market failures, including the underpricing of climate-related risk, prevent markets from adequately shifting available capital towards low-emissions opportunities (Krogstrup et al. 2019; New Zealand Productivity Commission 2018).  [51:  The estimation is based on a sustainable development scenario aligned with the Paris Agreement’s goal of holding the increase in the global average temperature to well below 2°C.] 

In its submission, the Responsible Investment Association of Australia (RIAA) stated:
The finance sector has the means to do the heavy lifting to help Australia meet its 2030 emissions target and put the economy on a path to net-zero emissions. However, to do this efficiently and within a meaningful timeframe, it needs long, loud and legal signals. These signals would include … enabling support through the financial sector to discourage flows away from unsustainable investments and unlock financial flows towards lower carbon assets and companies (p. 2).
Considering Australia’s large and highly sophisticated funds management industry and growing climate finance capacity, it is well placed to become a major investor in low-emissions opportunities and a green finance hub for the region. 
The Authority’s previous advice to Government on the policy toolkit to meet Australia’s 2030 greenhouse gas emissions reduction target in 2016 did not address the prudential regulation of climate-related risk or the role of government in helping to facilitate increased flows of green finance covered in this chapter. This chapter will examine the financial policy tools that could:
redress the underpricing of climate-related risks in financial markets and accelerate investment in low-emissions opportunities 
enable the Australian financial services sector to capture the domestic and international commercial opportunities in the burgeoning global green finance market, including climate-related data and analytics and green financial products and services.
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In its latest world energy investment report, the International Energy Agency (2019d) found market and policy signals are not incentivising the necessary reallocation of capital to low-emissions energy technology. The report highlighted that markets lack information and do not understand the evolution of risks, causing a reluctance to shift investment to uncertain investment opportunities in low-emissions activities. 
The reason markets fail to adequately recognise and price climate-related risk is a lack of information on the nature of the risk and short-termism in investment decision making. In a landmark speech in 2015, Mark Carney, Governor of the Bank of England, explained that, because the worst impacts of climate change will be felt beyond the traditional investment horizons of most investors, financiers and businesses, they are dis-incentivised to act. This will create a ‘tragedy beyond the horizon … with potential “catastrophic” consequences for financial stability’ (Carney 2015). Although the impacts of climate change are becoming more prevalent, material risks posed by climate change are typically beyond the business and credit cycle, which has a time span of between seven and 10 years. It is also beyond the traditional horizon of macroeconomic authorities like central banks, whose mandate has traditionally been the targeting of short-term inflation and macroeconomic stability (Carney 2015). There is an inherent misalignment between long-term investment horizons, particularly for superannuation investments, and the short-term timeframes over which investment performance is measured (ASFI 2019). 
Currently, most financial risks are priced based on historical outcomes. However, this approach will not capture climate-related risks because no historical precedents exist. The widespread incorporation of climate change considerations in the pricing of risk requires new information disclosures.
In 2016 the international finance community, through the Financial Services Board (FSB), began to explore how to avoid climate change risk becoming a major threat to the sustainability of the global financial system. The FSB Taskforce on Climate-related Financial Disclosures (TCFD) presented a report and recommendations to the 2017 G20 Leaders’ Summit (Carney 2015; TCFD 2017). 
The TCFD recommendations outline a comprehensive framework for companies to voluntarily disclose climate-related financial risks and undertake future scenario analysis and long-term planning. The disclosure framework aims to help inform lenders, investors, insurers and other stakeholders of the material risks of climate change. This information will enable companies and investors to take strategic decisions to diversify away from that risk into new low-emissions opportunities. Scenario analysis and planning provides a counterbalance to the disproportionate focus on short-term price and profit performance, particularly in listed equity and bond markets (EU High-Level Expert Group on Sustainable Finance 2018; Summerhayes 2019; TCFD 2017).
The identified risks under the TCFD framework include both risks associated with physical climate damages and transitional risks associated with moving to a low-emissions economy (TCFD 2017). 
Recognising physical risks 
Physical risks capture chronic weather patterns resulting from increased global temperatures, such as lower rainfall, permanent sea-level rises and increased frequency of natural disasters like flooding and wildfires (see Chapter 2). These risks cause physical damage to assets and increase insurance liabilities (AON 2018; Insurance Journal 2019). 
In Australia, the physical effects of climate change are already affecting Australia’s insurance industry. Inflation-adjusted insurance claims for natural disasters this decade have more than doubled those from the decade before. In northern Australia, insurance premiums have risen by 130 per cent in real terms over the past 10 years, compared with 50 per cent in the rest of Australia (RBA 2019b; ACCC 2018). Unaffordable insurance will lead to communities and businesses being unable to recover financially from physical losses. Lack of insurance will also make it harder to gain access to credit (APRA 2019b). 
Banks and other lenders are similarly exposed to the physical risks of climate change. For example, in the agricultural industry, climate change threatens a long-term decline in farm income as droughts become more severe and long-term average rainfall declines. The predicted result is a steady decrease in farm productivity over time and the decline in value of collateral that banks are lending against (RBA 2019b; CBA 2019) (Box 16). 
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In 2019, the Commonwealth Bank of Australia (CBA) conducted scenario analysis on the physical risks of climate change on its agribusiness lending portfolio. The CBA’s agriculture exposure was A$22.4 billion at 31 December 2018. The scenario analysis sought to understand how acute and chronic shifts in temperature, humidity and rainfall would affect agriculture (CBA 2019). 
The scenario analysis found that, based on predicted rainfall changes, current grain-growing regions face the risk of a decrease in farm profitability of up to 50 per cent below 2018 baseline levels by 2060 if adaptive measures are not taken. Some regions will become significantly less viable for crop production in the long term. Livestock and dairy farmers not taking proactive adaptive measures face similar predicted declines in profitability. For dairy regions a key risk is the predicted incidences of consecutive days of significant heat stress.
CBA used the findings to analyse the credit risk of existing farm customers and has said it will use the information to inform future management of its agriculture portfolio, including better tools to monitor and manage risks (CBA 2019).


Identifying transition risks
Transition risks are those resulting from domestic and international policy changes, reputational impacts, technology developments and shifting legal norms as the world transitions away from carbon-intensive activities to keep warming below 2C. For example, a company could face financial losses because of changes in regulation or pricing introduced to mitigate emissions. If the risk of financial loss was reasonably foreseeable and the company did not respond adequately to mitigate the risk, the company could also be liable for compensation and face reputational damage (TCFD 2017; RBA 2019b). 
Australia is an export-orientated economy and is therefore exposed to the evolving emissions reduction policies of our trading partners. Increasingly, trade-related policies are being used as a tool to support the Paris Agreement and embed mitigation actions. The European Union – Japan trade deal, which will create the world’s largest open trade zone, commits both parties to upholding the Paris Agreement and striving to facilitate trade in low-emissions solutions (Mathiesen 2018). The European Union is also considering imposing a border carbon adjustment tax on goods and services entering the European Union (von der Leyen 2019). New Zealand has initiated a set of multi-party trade rules with Costa Rica, Fiji, Iceland and Norway that aim to promote low emissions by eliminating tariffs on environmental goods, including new commitments on environmental services, and developing guidelines for voluntary eco-labelling programs (New Zealand Foreign Affairs and Trade n.d.). The emergence of such trade policies has the potential to pose risks for Australian businesses.
Other transition risks include:
consumers and businesses switching to new technology which is displacing established business practices and assets (leading to stranded assets)
shifts in consumer preferences towards green products and services
reputational damage if companies are perceived as contributing to climate change 
the legal enforcement of a duty of care on company directors to adequately consider, disclose and manage climate risks (Barker 2018; Matikainen 2018; RBA 2019b). 
To adequately report on climate related financial risks and take meaningful steps to manage those risks, new data that relies on the science of climate change is required. Arguably, the data available to manage these risks is not granular enough to be useful and is complex and fragmented. The RBA has recognised that ‘significant data gaps compound the difficulties financial institutions and investors face’ in assessing and managing climate risks and have highlighted the need for granular information on the location and physical risks of individual banks and insurers to enable them to manage their own direct exposure (RBA 2019b).There is a role for government to support the creation of a function within Australia’s key data agencies to collect, validate, organise and disseminate climate-relevant data (Summerhayes 2019; Krogstrup et al. 2019). 
33 Review the data that are necessary to enable industry, investors and business to understand and manage climate-related financial risk and develop and implement plans for addressing gaps and deficiencies in the data.

Prudential regulation of climate-related risk
Central banks around the world have begun to acknowledge that monetary policy needs to consider the effects of climate change on output, prices, inflation and asset values and the implications for financial stability of the economy (Debelle 2019; NGFS 2019b). The Reserve Bank of Australia (RBA) has assessed that, while climate change is not yet a significant threat to Australia’s financial stability, it is becoming increasingly important for the finance sector to take account of and manage (RBA 2019b).
Stakeholders have also noted the importance of prudential regulation for climate-related risks. For example, in their joint submission to the Authority, CPA Australia and the Chartered Accountants ANZ stated that:
Prudential regulation and the overarching role of central banks play a critical part in ensuring the timely and accurate pricing of climate-related risks in domestic and international financial markets, and so minimising the risk of large-scale build-up of stranded assets (p. 4). 
The Australian Securities and Investments Commission (ASIC) and the Australian Prudential Regulatory Authority (APRA) are the two primary regulators of the finance and investment sector in Australia. Governance and regulation is complemented by the Australian Stock Exchange (ASX) governance rules for all ASX listed companies and the Australian Accounting Standards Board. 
Both ASIC and APRA, together with the RBA, have recognised the TCFD framework as best practice (APRA 2019c; Debelle 2019; ASIC 2019a, 2019b). These bodies, together with the Australian Treasury, make up the Council of Financial Regulators—a coordinating body for Australia’s main financial regulatory agencies that promotes stability of Australia’s financial system. The body has a working group on climate risk. In 2020 APRA announced climate change financial risk would be an area of focus for its activities. The Regulator is intending to publish a prudential practice guide with climate change stress tests to assist banks, insurers and investors develop frameworks to assess and monitor climate-related risks (APRA 2020).
The Corporate Governance Council of the ASX has recommended all listed companies identify climate risks and consider making risk disclosures in line with the TCFD framework. If listed companies do not follow the ASX recommendations, they are required to set out reasons for not doing so, creating a strong incentive for compliance (ASX Corporate Governance Council 2019). The Australian Accounting Standards Board has also recommended the framework as best practice (Australian Accounting Standards Board 2018; Li et al. 2019). 
However, the TCFD framework does not specify how risks should be reported or the level of detail required. A recent TCFD status review of disclosure practices found the quality and content of TCFD reporting highly variable, with many companies failing to provide useful climate-related financial information. The TCFD emphasised the need for more ‘consistent, comparable, reliable and clear disclosures’ (TCFD 2019). Currently, climate risk is mostly reported as a non-financial risk and included in Environmental, Sustainability and Governance reporting rather than in companies’ audited financial statements (Li et al. 2019). Additionally, adoption by the ASX means requirements apply only to publicly listed companies.
Australia’s major accounting bodies recently stated that entities can no longer treat climate-related risks as a matter of corporate social responsibility. They have called for consideration of climate-related risk to be fully integrated into mainstream financial considerations as part of company financial statements (Li et al. 2019). The Authority is of the view that mandatory, standardised disclosure that is streamlined in mainstream financial reporting could provide a major incentive for improved pricing of climate risk, help streamline information, reduce transaction costs and improve efficiencies for the finance sector.
Globally, countries are considering how to integrate the TCFD framework into their financial regulatory environments to manage climate-related risks. France has encoded these disclosures into law, China has implemented mandatory disclosure of environmental information and the European Union is seeking to legislate a range of new regulations that complement and encourage risk disclosure, including new fiduciary and disclosure requirements for investors (Barrett and Skarbek 2019; University of Cambridge 2018). The New Zealand Government has also agreed in principle to make climate-related financial disclosures mandatory (on a comply-or-explain basis) (New Zealand Government 2019). 
The Bank of England, recognising that reporting under the TCFD framework lacks a systematic approach to scenario analysis, is developing a consistent approach to climate-focused scenario analysis (BoE PRA 2019). Once fully developed, there may be an opportunity for Australia to build on this work to inform scenario analysis for Australian firms.
Private sector responses to climate-related risk reporting
Increased awareness of climate-related financial risk is starting to influence the risk profile of high-emitting activities. Over a two-year period to August 2017, the credit rating agency S&P Global changed the rating or outlook of 106 cases due to event-driven and longer-term climate-related risk factors. The majority of these rating downgrades were in the oil refining, regulated utilities and unregulated power and gas sectors (Williams 2017). 
Further indicating that credit rating agencies are viewing climate-related risk as a material consideration, Moody’s recently acquired a majority stake in a leading provider of economic climate modelling that assesses physical risks associated with climate-related processes for governments, cities and companies (Tigue 2019).  
Banks, investors and other financial institutions are increasingly including climate-related risk considerations in decisions and rules regarding their investment and loan portfolios. They are putting pressure on companies they invest in to disclose information on climate-related risks and put in place mitigation strategies to manage these risks (Box 17).
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Climate Action 100+, an organisation comprising more than 370 investors with over US$35 trillion in assets under management, is using its financial influence to drive climate-related risk reporting and actions to reduce emissions in some of the world’s largest companies. The group has targeted 161 companies that are collectively responsible for over two-thirds of global industrial greenhouse gas emissions.
The group’s investor engagement has led to some major companies agreeing to disclose climate risk in accordance with the TCFD framework and put in place strategic long‑term plans to start aligning their businesses with a low-emissions future. In its first assessment report, Climate Action 100+ emphasised the need for a smooth and orderly transition to a decarbonised global economy. It committed to pushing for a more ambitious response by the targeted companies to ensure the transition is realised within the scientifically recognised timeframe (Climate Action 100+ 2019).


Many finance and insurance institutions have committed to divesting from, or ceasing to underwrite, high-emitting activities over the coming decade. A recent global study traced over 1,110 institutions with more than US$11 trillion in assets under management that have already committed to divesting from fossil fuels (Cardan et al. 2019). Examples of divestment actions in Australia and globally are set out in the Authority’s recently published stocktake on industry action on climate change mitigation in Australia (CCA 2019a). 
As a matter of Australian law, company directors can, and in some cases should be, considering the impact on their business of climate-related risks. To the extent that climate-related risks represent a foreseeable risk for Australian businesses, directors have a duty of care to mitigate that risk. The elevation of the importance of climate-related risk by Australian regulators has probably strengthened the standard of care expected of company directors (Hutley and Hartford Davis 2019). 
The duties of institutional investors and trustees are governed by a range of laws, including the Superannuation Industry (Supervision) Act 1993 (Cth) (SIS Act), as well as the common law on trusts. The SIS Act provides for superannuation trustees to act in the best interest of beneficiaries. However, it is unclear to what extent this permits or requires trustees to consider climate-related risk. In the absence of such clarity, litigation by beneficiaries is more likely. In its submission, the Responsible Investment Association of Australasia recommended that APRA clarify investor duties relating to climate-related risk (RIAA submission).
34 A joint taskforce of the Council of Financial Regulators should:
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Global shift to sustainable finance systems
Country-level sustainable finance plans now exist in several countries. These plans are setting out systematic changes to countries’ financial services sectors to enable shifts in finance and investment flows towards low-emissions activities and sustainable development (UNEP 2019b; Barrett and Skarbek 2019). For example, the European Union has introduced legislation that will require institutional investors and asset managers to integrate sustainability considerations in their investment decision-making processes. In many cases, national governments led the development of the sustainable finance plans. Key strategic-partner countries for Australia that have developed sustainable finance plans include China, the United Kingdom and Indonesia, as well as the European Union (Barrett and Skarbek 2019). 
The private finance and investment sector in Australia, together with academia, civil society and peak finance bodies, launched the Australian Sustainable Finance Initiative (ASFI) in early 2019. The sector recognises the systematic shifts in finance sector governance that are happening around the world and the need for Australia to evolve in line with global trends (ASFI submission). 
The objective of the ASFI is to create a sustainable finance road map for Australia, including pathways, policy signals and frameworks that will help mobilise capital to deliver on Australia’s climate and sustainable development goals. The road map to be delivered by the ASFI Steering Committee in mid‑2020 will make recommendations to assist the finance and investment sector to:
mobilise capital to deliver on national and global sustainable development and climate goals
enhance the sustainability, resilience and stability of the financial system by embedding climate and other considerations into financial markets and products
ensure better informed financial decision making by enhancing disclosures and transparency on environmental risks and opportunities
deliver a financial system that meets community expectations around sustainability (ASFI submission). 
The ASFI has identified several areas of focus for the finance and investment sector. These include the alignment of frameworks to manage financial and non-financial risks to ensure long-term financial stability; the availability of quality data to help the sector identify emerging risks and opportunities; the alignment of globally agreed ‘green’ definitions, labels and standards; and regulator guidance and supervision to reinforce the factors for sustainable finance (ASFI 2019). 
The Authority views the ASFI as an opportunity for government to collaborate with the Australian finance and investment sector to identify and deliver key finance policy tools to ensure long-term finance sector stability, including by assisting the Australian financial services sector to capitalise on the global growth in green finance. 
Growing Australia’s green finance sector
There is a large pool of capital managed by investors looking for sustainable or green investment opportunities. This demand for sustainable investment options has grown exponentially in the past decade, particularly since the Paris Agreement in 2015. 
In Australia, the green bond market grew from around A$750 million in 2014, when the first green bond was issued, to around A$15.6 billion in 2019 (Gilbert and Tobin 2019; Climate Bonds Initiative 2019b). In 2019 the global annual issuance of green bonds exceeded US$200 billion for the first time (Climate Bonds Initiative 2019a). There is an opportunity for Australian funds, banks and other financial services to become world leaders in the development of green finance products and services and for Australia’s low-emissions industries to become recipients of green foreign investment. 
Notwithstanding the above, green bonds currently still only make up around 1 per cent of the global bond market (Chasan 2019; Petkov 2018). The trade in green finance products globally and in Australia is still hampered by lack of definition, information, transparency, standardisation and certification (Edwards et al. 2019). 
In order to mobilise capital at scale for low-emissions activities, a technically robust classification system of low-emissions activities is needed—a ‘low-emissions taxonomy’. A low-emissions taxonomy will classify activities and assets that deliver on key climate and sustainability goals. This will reduce transaction costs and minimise ‘greenwashing’ by clearly distinguishing low-emitting activities from moderate and high-emitting assets and activities, ensuring maximum investment in genuine low-emissions assets. A robust classification system will also support effective disclosure by companies in line with the TCFD reporting framework by enabling companies to demonstrate actions and investments clearly defined as low-emissions activities (EU High-level Expert Group on Sustainable Finance 2019). 
Green investment standards will further facilitate investment flows by helping to reduce transaction costs and increase confidence in the market. Whereas a low-emissions taxonomy sets out the eligibility criteria for the inclusion of activities in green investment instruments, standards provide issuers of investment instruments such as green bonds with standardised methodologies for disclosure, monitoring, verification and reporting. Green standards enable investors to create homogeneous financial instruments and compare performance when allocating investment portfolios. These standards can also assist credit rating agencies to compare and rate different green finance products (KPMG 2016; ASFI 2019). 
China, the European Union and the United Kingdom are all establishing low-emissions taxonomies and considering ways to assist their finance and investment sectors to develop new green financial products and services, including the development of green standards with certification and verification services (Krogstrup et al. 2019; HM Government 2019; European Union High-level Expert Group on Sustainable Finance 2019).
There is also a global push to harmonise rules around green finance. A recently established initiative between the European Union, China, India and others, called the International Platform in Sustainable Finance, will seek to coordinate rules including green classification systems and standards for private and public green investment (European Commission 2019d). 
Australia risks falling behind other jurisdictions as a provider of green financial services and as a recipient of green foreign direct investment. The adoption of a regulated taxonomy for Australia’s low-emissions economy and support for setting green finance standards—for example, an Australian green bond standard—has emerged as an important issue for some stakeholders (RIAA). The Authority supports the development of these information products to enable greater investment in Australia’s low-emissions industries, products and services. 
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[bookmark: _Toc27818660][bookmark: _Toc27818835][bookmark: _Toc27818982][bookmark: _Toc29308113][bookmark: _Toc30673694][bookmark: _Toc31194061]collaborate with other jurisdictions to ensure alignment and convergence of emerging international classification systems for low-emissions technologies, assets and industries (low-emissions taxonomies) and to ensure Australia’s low-carbon exports are defined and included
[bookmark: _Toc27818661][bookmark: _Toc27818836][bookmark: _Toc27818983][bookmark: _Toc29308114][bookmark: _Toc30673695][bookmark: _Toc31194062]assist the finance and investment sector to develop standards and verification processes for green finance products and services, including through possible funding and endorsement.


CHAPTER 15 FINANCE AND INVESTMENT
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The Climate Change Authority (the Authority) conducts public consultations for all of its reviews and reports. 
On 11 July 2019, the Authority released a paper to facilitate consultation for this report. The Authority received 67 stakeholder submissions. The Authority also met with 40 organisations in Melbourne, Sydney and Canberra and conducted over 16 teleconferences. The Authority met with and received submissions from:
industry organisations
research bodies and non-government organisations
Australian, state and territory and local government agencies 
businesses.
Non-confidential submissions are available on the Authority’s website at http://climatechangeauthority.gov.au/submissions/submissions-received. 
The Authority also drew from the three stocktakes it released earlier this year:
Australia’s climate change and energy policies at the Commonwealth and state and territory level,
the current state of global climate change mitigation action
actions being taken by industry in Australia to position for a carbon constrained future, including the role of low-emissions technologies. 
The stocktakes are available on the Authority’s website at http://climatechangeauthority.gov.au/authority-releases-its-stocktakes-australian-and-international-climate-change-policies.
The Authority thanks all those that provided submissions or engaged with the Authority for this work.
Individuals and organisations that made non-confidential submissions on this report are:
Angela Michaelis
Australian Petroleum Production and Exploration Association
Australian Chamber of Commerce and Industry
Australian Energy Market Commission
Australian Forest Products Association
Australian Industry Greenhouse Network 
Australian Local Government Association
Australian Marine Conservation Society
Australian Religious Response to Climate Change
Australian Sustainable Built Environment Council
Australian Sustainable Finance Initiative
Brotherhood of St Laurence
Business Council for Sustainable Development Australia
Carbon Market Institute
Clean Energy Finance Corporation
Cement Industry Federation Submission
Construction Forestry Mining and Energy Union—Mining and Energy Division
Chartered Accountants Australia and New Zealand and CPA Australia
City of Sydney
Climate Action Moreland
Climate Analytics
Climate Change Balmain-Rozelle Inc. 
Climate Council
Climate Friendly and PEW Charitable Trusts
CSIRO
Darryl Fallow
Dr Lindsay Simpson
Environmental Defenders Offices of Australia
Electric Vehicle Council
Energy Networks Australia
Energy Saving Industry Association
EnergyAustralia Pty Ltd
Engineers Australia
Friends of the Earth Australia
Gas Energy Australia
Great Barrier Reef Marine Park Authority
Greening Australia
ICLEI Oceania
International Women’s Development Agency
Local Government Association of Queensland
Madeline Combe
Minerals Council of Australia
National Trust, Far South Coast (NSW) Branch
National Farmers’ Federation
Origin Energy
Outback Carbon 
Peter Van de Graaff
Professor Andrew Blakers
Red Meat Advisory Council
Responsible Investment Association Australasia
Shire of Augusta Margaret River
The Chamber of Minerals and Energy of Western Australia
The Next Economy 
United Nations Association of Australia
Victorian Government
Victorian Greenhouse Alliances 
Waste Management and Resource Recovery Association of Australia
Western Australian Local Government Association
Woodside Energy
Zenith Australia Group Pty Ltd
[bookmark: _Toc26779060][bookmark: _Toc26783508][bookmark: _Toc26785929][bookmark: _Toc26794306][bookmark: _Toc26794478][bookmark: _Toc26795216][bookmark: _Toc30674783][bookmark: _Toc30685328][bookmark: _Toc35417025]Operation of the Emissions Reduction Fund
As part of the consultation on this review on Updating Advice, the following themes were raised that go to the operation or administration of the fund. The Climate Change Authority (the Authority) is aware that the Government and the Clean Energy Regulator (CER) are actively working on options to address some of these issues. The Authority will consider the issues below as part of its 2020 statutory review of the Emissions Reduction Fund (ERF) where the Government is not already giving them consideration.
Streamlining operations
There is a balance to be struck between streamlining the rules for the ERF and maintaining environmental integrity by ensuring the abatement delivered by projects is genuine and additional. In its 2017 ERF review, the Authority found that the mechanisms for ensuring the environmental integrity of the credits issued were a crucial part of the scheme and generally working well (CCA 2017a). The Authority recommended actions to enhance environmental integrity and the Government has since accepted most of them, including reviewing and updating several methods (Australian Government 2019c; DoEE n.d.h).
The CER announced in August 2019 that it wants to work with industry to help unlock more abatement through market innovation, development and outreach, including through recognising projects with multiple benefits (CER 2019i).
A number of submissions made specific recommendations for changes to streamline or increase flexibility in the ERF (Table 8). For example, requiring a project to be a new activity at the time of project registration was considered to be a barrier to innovation and early implementation of an abatement activity ahead of a method being in place (PEW Charitable Trusts and Climate Friendly). 
Expanding coverage with new methods
The Authority previously recommended funding the Department of the Environment and Energy to work with research organisations on new ERF methods. A number of submissions made specific recommendations for new methods or variations to current methods (Table 8). 
Through the Climate Solutions Fund, extra funding has been made available and the department is working on new methods, including some that stakeholders drew to the Authority’s attention in 2017, such as a blue carbon (mangroves) method (Commonwealth of Australia 2019b; DoEE n.d.i). The department and the Emissions Reduction Assurance Committee (ERAC) are also both considering current methods with a view to improving ease of use and making them more generally applicable (DoEE n.d.h).
There were calls for greater support to develop new methods, including increasing investment in research and development (CMI, Woodside, AIGN, PEW Charitable Trust and Climate Friendly). The Authority considers that more research funding would allow for the development of innovative new methods. 
Purchasing principles and co-benefits
Some stakeholders said that the government should be able to do more than purchase least-cost abatement (RMAC, AFPA, Greening Australia submissions). Others said that keeping least-cost purchasing is important to maximise abatement (CMI, BCSDA submissions). The Red Meat Advisory Council and Greening Australia recommended banding by technology or practice change or region to broaden uptake across different sectors of the economy and country. 
The CER has signalled that, going forward, it would like to identify projects with environmental, social and cultural benefits co-benefits. The CER considers that co-benefits would be supported by the private sector or other government initiatives while the fund continues with least-cost purchasing. This is in keeping with the Authority’s previous recommendations of no change to the purchasing principles of least-cost abatement. Greening Australia considered that the ERF should pay a premium for projects that deliver co-benefits to improve the overall outcomes from ERF projects (Greening Australia).
The ERF is providing participating landholders with a diversified income source and, anecdotally, the income diversification offered by some ERF projects is helping some farmers manage through the current drought. Some stakeholders said that this role could be enhanced through projects that better integrate co-benefits. Greening Australia said that ‘Carbon-centred co-benefit investment is likely to build resilient regions and provide critical farmer support through contributing to farm productivity and mental health in the bush’ (Greening Australia submission, p. 2). The Red Meat Advisory Council sees a need for ‘planning the resilience of carbon offset plantings to withstand and survive the coming changes in climate and conditions’ (RMAC submission, p. 7). 
The Government has provided significant additional funding through the Climate Solutions Fund and contracted projects continue to be heavily concentrated in the land sector.[footnoteRef:52] There may be a case to consider how the ERF could further enhance the achievement of other benefits such as biodiversity and resilience in addition to abatement. [52:  As at the July 2019 auction, 82 per cent of contracted abatement is from vegetation, agriculture and savanna-burning projects (CER 2019c).] 

Some stakeholders also raised the geographical concentration of contracted projects as a risk to the delivery and permanence of abatement, with close to half of all contracted abatement coming from revegetation projects in western NSW and south-western Queensland (Western Local Land Services 2018; ERAC 2019). For example, there are concerns about the impact of the current severe drought on the forecast carbon storage from revegetation projects in NSW (NFF 2018b) and about risks from re-clearing and climate change impacts once the projects are completed (ERAC 2019; Western Local Land Services 2018). Delivery of abatement is currently on track compared with contract schedules, and updates are publicly reported by CER (CER 2019a). This issue can continue to be monitored as delivery ramps up considerably in 2019–20 and remains high over the next seven years.
Improving the secondary market
Stakeholders have noted that the carbon market remains immature and some asked for secondary products to develop to a mature market. The Red Meat Advisory Council and Greening Australia both suggest the Government develop a futures and options carbon market. 

[bookmark: _Ref24548858][bookmark: _Toc26778959][bookmark: _Toc26785818][bookmark: _Toc26794205][bookmark: _Toc26794369][bookmark: _Toc26795107][bookmark: _Toc35417049]Issues with Emissions Reduction Fund administration or methods
	Issue
	Stakeholder submission

	Reduce transaction costs and complexity
	Australian Forest Products Association

	
	National Farmers’ Federation

	Change least-cost purchasing to target multiple benefits and emissions reductions across sectors
	Australian Forest Products Association

	
	Red Meat Advisory Council

	
	Greening Australia

	Provide greater support for new method development
	National Farmers’ Federation

	
	PEW Charitable Trusts and Climate Friendly

	
	Carbon Market Institute

	
	AIGN

	
	Woodside

	
	Greening Australia

	New methods proposed, including:
productive forests and plantations
woodlands 
rangelands
Caring for Country Indigenous practices
holistic vegetation and fire management 
land management practices appropriate to southern states
regenerative agriculture practices
wetlands.
	Australian Forest Products Association 

	
	PEW Charitable Trusts and Climate Friendly

	
	The Next Economy

	
	Greening Australia

	
	Victorian Government

	Amend current methods, including:
human-induced regeneration of native vegetation
measured soil carbon method
forestry methods.
	Outback Carbon

	
	Zenith Australia Group Pty Ltd

	
	National Farmers’ Federation

	Amend definition of newness
	PEW Charitable Trusts and Climate Friendly

	Remove negative list water provision
	Australian Forest Products Association

	Allow change from 25-year to 100-year permanence obligations
	PEW Charitable Trusts and Climate Friendly


Note: Further information on these issues can be found in the submissions listed. The submissions can be found on the Authority’s website.
.


[bookmark: _Toc32145757][bookmark: _Toc35417026]Government electricity market initiatives

	Measure
	Description
	Responsible body
	Timing

	Establishment of the Energy Security Board
	Established to coordinate the implementation of the Finkel review recommendations.
	COAG Energy Council
	Established in August 2017.

	Equity support for Snowy 2.0
	Equity funding for the development of a large pumped hydro facility.
	Australian Government
	Funding approved in February 2019; project expected to be operational in 2024–25.

	Underwriting New Generation Investments (UNGI) program
	A mechanism to support targeted investment in reliable electricity generation in response to Recommendation 4 of the ACCC Retail Electricity Pricing Inquiry. In March 2019, 12 projects were shortlisted under the program.
	Australian Government
	A multi-phased program open between 2019 and 2023.

	Legislative changes to enable penalties or forced divestiture for electricity companies found guilty of misconduct 
	The Treasury Laws Amendment (Prohibiting Energy Market Misconduct) Bill 2018 proposes new prohibitions and remedies in response to prohibited conduct in retail, contract and wholesale electricity markets. Remedies extend to applying for a divestiture order from the Federal Court.
	Australian Government
	Legislation passed November 2019.

	Post-2025 Market Design Review 
	The Energy Security Board is to advise on a long-term, fit-for-purpose market framework to support reliability in the NEM with non-dispatchable generation, demand-side response, storage and distributed energy systems.
	Energy Security Board, requested by the COAG Energy Council
	Recommendations to be provided by end of 2020. Interim advice on preserving reliability and system security in the transition to the post-2025 market design to be provided for COAG Energy Council consideration in March 2020. 

	Integrated System Plan (ISP)
	A whole-of-system plan that provides an integrated roadmap for the efficient development of the NEM over the next 20 years, focusing on transmission infrastructure requirements.
	AEMO
	First prepared in 2018, and updated every two years. 2020 ISP to be released in June 2020.

	Priority Transmission Taskforce
	The taskforce will support timely delivery of the Australian Energy Market Operator’s recommended projects from its ISP.
	Australian Government
	Announced April 2019.

	Regional and Remote Communities Reliability Fund
	A$50.4 million over five years for feasibility studies looking at microgrid technologies to replace, upgrade or supplement existing electricity supply arrangements in off-grid and fringe-of grid communities in regional and remote areas.
	Australian Government
	2019–20 to 2023–24.

	Marinus Link
	A proposed second interconnector providing 1,200 megawatts of capacity between Tasmania and the mainland. The Government committed A$10 million through ARENA for the feasibility assessment and will commit an additional A$56 million in partnership with the Tasmanian Government to progress to a final investment decision in 2021–22.
	Australian Government, with ARENA and Tasmanian Government
	Announced February 2019.

	Grid Reliability Fund
	A$1 billion provided to CEFC for investments in energy storage, transmission and distribution infrastructure, grid-stabilising technologies and eligible projects short-listed under the UNGI program.
	Australian Government funding of CEFC
	Announced October 2019.

	Supporting Reliable Energy Infrastructure
	A A$10 million program to improve energy reliability and affordability in central and northern Queensland, including identifying opportunities for targeted government support. In addition, the Government is supporting early works to facilitate the proposed Copperstring 2.0 transmission line which would link Mt Isa and the north-west minerals province with the NEM at Townsville.
	Australian Government
	2018–19 to 2020–21.

	Qld–NSW interconnector (QNI)
	Joint A$102 million commitment between the Australian and NSW governments to underwrite the QNI interconnector upgrade ahead of final approval by the AER.
	Australian and NSW governments
	Announced October 2019.


COSTS AND BENEFITS OF RECOMMENDATIONS
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The Authority is required to have regard to the principles set out in the Climate Change Authority Act 2011 (Cth) when performing its functions. Table 9 presents a summary of the recommendations’ outcomes against these criteria. Further analyses of the costs and benefits of the recommendations are made throughout the report. 
Where the Authority has recommended further analysis or the development of a strategy, italicised text indicates the outcome of the recommendation if the change is made or strategy implemented.
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	RECOMMENDATION
	ECONOMIC EFFICIENCY
	ENVIRONMENTAL EFFECTIVENESS
	EQUITY
	BODY RESPONSIBLE FOR IMPLEMENTATION 

	
	
	COSTS
	BENEFITS
	
	
	

	
	Chapter 6: Transitioning Australia to a low-emissions future

	1
	Develop a long-term climate change strategy that secures Australia’s contribution to the achievement of the temperature goals of the Paris Agreement and ensures we make the most of the opportunities arising from the transition to a low-emissions global economy.
	General policy development.
	Increased certainty to businesses, investors and policy makers.
New opportunities for emerging industries and job creation.
	Enhanced abatement through improved investment in low-emissions activities.
	Provides an informed basis for policy makers to  identify pathways for industries to evolve and remain competitive and to exploit new economic opportunities.
	Australian Government

	2
	Include emission reductions and climate resilience as a standing item on the Council of Australian Governments (COAG) meeting agenda.
	
	Increased coordination and reduced duplication of policy efforts.
	Enhanced abatement through improved coordination.
	Potential for greater consistency and coordination between states.
	Australian, state and territory and local governments

	3
	Develop a trade and investment strategy that identifies and leverages Australia’s competitive advantages in a net-zero emissions world.
	General policy development.
	Increased economic opportunity and long-term growth.
Decreased opportunity costs.
	Enhanced abatement through improved investment in low-emissions activities.
	Provides opportunities to align low-emissions activities to regions affected by the low-emissions transition.
	Australian Government

	4
	Governments should work together to support industries and communities facing an uncertain future to identify pathways for industries to evolve and remain competitive and to exploit new economic opportunities, including: 
potential infrastructure requirements and supply chain logistics
assessment of vocational training needs for new low-emissions industries 
exploration of opportunities for Indigenous communities.
	General policy development.
	Increased private sector understanding and certainty.
New opportunities for emerging industries and job creation.
Reduced impacts of job losses.
New training opportunities.
	Indirect abatement through facilitating transition of economy.
	Enhanced equity through reduced job losses, improved job readiness and enhanced job creation in affected communities.
	Australian, state and territory and local governments

	5 
	Aim to meet Australia’s 2030 Paris Agreement target using emissions reductions achieved between 2021 and 2030.
	Resource costs associated with higher level of abatement in the period (as opposed to applying Kyoto Protocol carryover).
	Economy is better prepared for transition to lower emissions post-2030.
Stronger signal sent to international community on Australia's ambition and level of commitment to the Paris Agreement.
	Enhanced abatement.
	May have domestic equity implications from short‑term cost of more abatement if this is not taken into account.
	Australian Government

	
	
	
	
	
	
	

	6
	Develop an international climatestrategy to:
support a strong global response to climate change that minimises physical impacts on Australia and increases international demand for Australia’s emerging low-emissions export industries
maximise the opportunities for Australia from international trade in emissions reductions, including by:
a.	identifying potential carbon trade partners, prioritising developing countries in our region
b.	supporting potential trade partners to build their capacity to deliver low-cost, high-integrity international units
c.	defining the criteria for and identifying the international units considered to be ‘high-integrity’ and acceptable to Australia
d.	establishing quotas on the import of international units to ensure Australia’s domestic transition to a low-emissions economy continues
e.	establishing a timeline for high-integrity international units to be permitted under the enhanced Safeguard Mechanism.
	General policy development.
Potential for higher prices for domestic offsets.
	New opportunities for emerging low-emission industries and job creation.
Potential access to lower cost international offset units.
Enhanced trade in emission reductions lowers the overall cost of abatement.
	Enhanced abatement through trading.
Promoting and supporting the use of ‘high-integrity’ international units.
	Improved equity outcomes through allowing abatement to be sourced from low-cost sources.
	Australian Government

	
	Chapter 7: Preparing for a changing climate

	7
	In consultation with state, territory and local governments, and drawing on the findings of the bushfire National Royal Commission and the forthcoming CSIRO report on climate resilience,  review and update the 2015 National Climate Resilience and Adaptation Strategy to ensure a coordinated and integrated approach, with clear roles and accountabilities, to enhance Australia's climate resilience.
	General policy development.
	Improved management of physical climate risk.
Lower costs associated with natural disasters.
Improved economic activity due to less disturbance from climate impacts.
	NA.
	May improve equity through managing physical climate risks.
	Australian Government

	8
	Fully integrate consideration of emissions and climate change risks in decision making about government programs, assets and services through frameworks such as the Climate Compass.
	General business planning.
	Improved management of physical climate risk for Government assets and services.
	NA.
	May improve equity through managing physical climate risks to Government services.
	Australian Government

	9
	Implement the strategic actions in the National Climate Science Advisory Committee’s Climate science for Australia’s future report to get the most out of the Government’s investment in climate science and ensure governments, businesses and communities have the information they need to respond to climate change risks.
	General policy development. 
	Reduced information barriers allowing more efficient planning of climate change response.
	NA.
	Enhances equity, as allows enhanced planning for climate change for the wider community.
	Australian Government

	
	Chapter 8: Electricity

	10
	To promote the reliable and secure supply of clean electricity at lowest cost for electricity consumers, National Electricity Market (NEM) jurisdictions should, in the design and implementation of their renewable energy policies:
emphasise renewable projects that align with the priorities identified by the Australian Energy Market Operator (AEMO) in its Electricity Statement of Opportunities and Integrated System Plan
 consider supporting projects located outside of their respective jurisdictions where this will maximise benefits for their electricity consumers and the NEM generally
include electricity system security as a criterion in project selection processes, consult with AEMO for advice on security implications of proposed projects and consider supporting system strength remediation measures. 
	General policy development.
	Minimise costs for electricity network upgrades.
Lower electricity costs for consumers.
	May enhance uptake of renewable energy projects, reducing emissions.
	Minimises adverse network impacts of poor electricity investment decisions.
	Australian, state and territory and local governments

	11







12 
	The COAG Energy Council should fast-track reforms to facilitate the integration of large amounts of low- and zero-emissions generation and related technologies into the electricity market, focusing on distributed energy resources, integration of storage and demand-side response and timely and efficient transmission and generation investment.
The Government’s Underwriting New Generation Investments program and bilateral energy agreements with the states should further align with the priorities for generation and transmission identified in AEMOs Integrated System Plan and be supported by rigorous cost–benefit analysis to ensure efficient outcomes for electricity consumers.
	General policy development.
	Lower costs of integrating renewable electricity generation.
	Greater uptake of renewables will enhance abatement.
	
	COAG Energy Council

	13
	Identify and implement measures for providing greater certainty on the timing of the retirement of ageing coal generators to facilitate timely investment in replacement capacity and storage and to enhance planning for measures to support local workforces and communities affected by closures.
	General policy development.
	Greater certainty for electricity sector and communities.
	No change.
	Improve equity through managed transitions.
	Australian Government, COAG Energy Council and electricity market bodies

	
	Chapter 9: Industry

	14
	Enhance the Safeguard Mechanism to deliver emission reductions from large emitters in industry, with:
declining baselines with clear trajectories and the ability to trade under- and over-achievement once baselines have commenced declining and are binding
targeted, transitional and transparent competitiveness assistance to emissions-intensive, trade-exposed (EITE) industries captured by the enhanced Safeguard Mechanism, where a demonstrated risk of carbon leakage exists.
	General policy development.
Additional compliance costs for industry.
Program costs, or transfer from non-EITE industry depending on design of assistance.

	The sector contributes to achievement of whole-of-economy emissions reduction target.
Increased policy predictability / certainty for private sector.
Trading allows more efficient emissions reduction.
Continued employment and tax revenue from EITE industries.

	Significantly enhanced abatement, depending on ambition of baseline decline.
May enhance abatement through easing implementation of declining baselines.
Poorly designed EITE assistance can detract from environmental effectiveness.
	Burden of compliance falls on emitters.
Risks to equity for workers if industry elects to close rather than comply.
EITE assistance transfers burden of compliance away from emitters to taxpayers or non-EITE industry.
However, equity may be enhanced for EITE workers and communities who would otherwise bear disproportionate burden of transition.
	Australian Government, industry

	15
	Investigate how best to encourage smaller businesses to reduce emissions, including through assistance to participate in the Emissions Reduction Fund (ERF).
	General policy development.
Possible program costs.
	Lowering of administrative costs to businesses; lowering of energy costs; reduction of energy waste; lowering cost of energy system transition.
	May enhance abatement through actions of businesses not otherwise reducing emissions.
	Taxpayers paying for business abatement; however, community may also capture medium- and long-term benefits.
	Australian Government

	
	Chapter 10: Transport

	16
	Reconsider implementing a greenhouse gas emissions standard for light vehicles and undertake a cost–benefit analysis of an emissions standard for heavy vehicles.
	Higher up-front purchase price to consumers. 
Lower fuel excise tax revenue.
Compliance costs to vehicle importers.
	Lowering overall cost of vehicle use to consumers.

	Enhanced abatement due to reduced combustion of petrol and diesel.
	Benefits will accrue to consumers who are also responsible for paying costs of measure.
	Australian Government, car importers

	17
	The forthcoming electric vehicle strategy should aim to minimise barriers to electric vehicle uptake by:
addressing standards for vehicles and charging infrastructure to ensure interoperability
ensuring public electric vehicle infrastructure addresses barriers to uptake for those without access to private charging
ensuring adequate infrastructure coverage on highways and in regional areas
considering implications for electricity network tariff reform and fuel excise revenue
incorporating information about electric vehicle ownership costs in the Green Vehicle Guide
promoting the development of a used car market for electric vehicles, including through consideration of reduced import barriers for quality used electric vehicles
setting targets for electric vehicle adoption in government fleets.
	General policy development.
Possible compliance costs.
	Possible lowering of overall cost of electric vehicle adoption.
Possible overall savings for consumers (through lower vehicle costs) and government (through lower total cost of ownership of electric vehicles).
	Could enhance abatement through accelerated uptake of electric vehicles.
	No specific equity concerns, unless strategy imposes significant requirements on businesses or electric vehicle users.
Equity is a concern if fuel excise remains the only form of road-user charging, as electric vehicles will not pay, meaning burden falls only on fossil fuel vehicles.
Could improve ability of consumers to access electric vehicles at lower cost.
	Australian Government

	18
	Investigate barriers to shifting freight transport from more emissions-intensive road to less emissions-intensive rail transport and how these can be overcome by government. 
	General policy development. 
Possible program cost.
	Possible benefits/savings to business if barriers to mode shifting can be overcome.
	Could enhance abatement through use of less emissions-intensive transport.
	Taxpayers may subsidise commercial rail freight. Could enhance equity vs. road transport, which relies on infrastructure largely paid for by taxpayers.
	Australian Government

	
	Chapter 11: Agriculture and land

	19
(Part 1)
	Land use and agriculture activities should continue to be covered by the ERF crediting mechanism, with credits continuing to be used as offsets for facilities covered by the Safeguard Mechanism and available for use in other (for example, voluntary) markets.
	Reduced overall costs to safeguard entities from option to purchase Australian Carbon Credit Units to meet obligations.
	Significantly reduced government program costs from not purchasing abatement.
	Declining safeguard baselines set abatement (Rec.14).
	Improved equity as safeguard entities rather than taxpayers directly pay for Australian Carbon Credit Units.
More funds are available for other government programs.
	Australian Government

	(Part 2)
	The ERF purchasing mechanism should continue until an enhanced Safeguard Mechanism provides a source of demand for credits.
	No change.
	No change.
	No change.
	No change.
	Australian Government

	20
	Undertake a review of green product standards and definitions being developed in export markets and engage with trade partners to ensure they do not unduly restrict market access for Australian agriculture.
	General policy development.
	Increased awareness of any risks to market access and investment from new low-emissions taxonomies and standards. 
Increase or maintain market access and green investment through standards that are fit for use in Australia.
	Indirect abatement when businesses improve to meet standards that are fit for use in Australia. 
	Helps to avoid adverse impacts through seeking to maintain or improve access to export markets for Australian products.
	Australian Government

	21
	Allocate additional funds for research on low-emissions agriculture and carbon farming, including possible new agricultural industries. This would include basic research, applied research (including on new ERF methods), and the development of tools to report on the emissions profile of agricultural activities.
	Program costs.
	Increases investment and jobs in research.
	In the longer term, research creates new technologies and practices allowing for decarbonisation of economy and potential export.
	Provides opportunities for agriculture industries. 
	Australian Government

	22
	Introduce a Land and Environment Investment Fund (i.e. a Clean Energy Finance Corporation (CEFC) for the land) to invest in actions to support low-emissions and climate-smart agriculture and associated environmental services.
	Increased short-term borrowing costs to government.
	Increased investment in agriculture and land sector industries.
Returns on investments.
	Enhanced abatement.
	Provides opportunities for agriculture industries.
	Australian Government

	23
	Investigate and implement the most effective incentives to encourage the use of emissions-reducing inputs in agricultural production systems.
	Additional administrative cost.
Potential increased cost to government depending on approach. 
	Decreased costs to agriculture businesses.
	Enhanced abatement.
	May have equity implications if there are less funds available for other government programs.
	Australian Government

	24
	Together with state and territory governments, continue to coordinate and integrate programs designed to increase mitigation, build resilience to drought and climate impacts, enhance biodiversity and provide benefits for Indigenous communities, including through interjurisdictional partnerships and program linkages.
	General policy development.
	Increased private sector understanding and certainty.
Decreased opportunity costs through enabling better investment.
	Indirect abatement through facilitating transition of agriculture sector.
	May improve equity by managing risks to both large and small agriculture enterprises.
	Australian and state and territory governments

	
	Chapter 12: Waste
	
	
	
	
	

	25
	Work with the states and territories to reduce landfill emissions by strengthening and harmonising regulations on methane emissions from landfill waste, diverting organic waste from landfill and fully implementing the National Food Waste Strategy.
	May increase transaction costs for some regulatory bodies.
	Could lead to lower cost abatement opportunities.

	May increase abatement.
	Consideration should be given as to how best to deal with smaller regional landfills given that they tend to emit lower volumes of greenhouse gases and some abatement options may not be feasible.
	COAG 
State and territory regulatory bodies

	26
	Recognising the benefits of a circular economy approach for emissions reductions, ensure implementation of the National Waste Policy Action Plan considers industry development, the waste hierarchy, research and development needs, training requirements and barriers to adoption; and emphasises the creation of industries in regions undergoing transition.
	General policy development.
	Support the development of Australia’s circular economy and ensure Australian industries are able to benefit from emerging opportunities.
	Enable Australia to move toward a low-emissions economy through a circular economy approach.
	Provides opportunities for industries in regional areas.
	Australian Government

	
	Chapter 13: Energy efficiency

	27

	Working with the COAG Energy Council, reinvigorate the National Energy Productivity Plan with enhanced ambition and additional resources, including by:
implementing a National Energy Savings Scheme (NESS) that builds on existing state and territory energy efficiency schemes
accelerating implementation of the Independent Review of the Greenhouse and Energy Minimum Standards Act, strengthening existing performance standards and extending coverage to new categories of appliances and commercial equipment, such as hot water products and pumps, boilers and air compressors
accelerating energy efficiency improvements for buildings in the National Construction Code via the Trajectory for Low Energy Buildings initiative
developing a detailed action plan for improving the energy efficiency performance of existing commercial and residential buildings via the addendum to the Trajectory for Low Energy Buildings initiative; and addressing energy efficiency improvements for vulnerable consumers.
	General policy development.
Compliance costs to business.
Higher up-front purchase price of more efficient appliances.
Possible compliance and additional administrative costs.
	Participants in the NESS likely to save money, and benefits also delivered to other energy system users through lower infrastructure needs.
Reduced information barriers to purchasing energy-efficient equipment.
Could lead to lower cost abatement opportunities.
Reduced energy costs.
	May increase abatement.

	Some equity concerns for the NESS as white certificates are a cross-transfer between energy system users, but benefits accrue to both participants and other energy system users.
Benefits generally accrue to consumers, who also pay the cost of the measure.
	Australian Government, COAG Energy Council, state and territory governments


	28
	In partnership with state and territory governments, design and deliver targeted programs to improve energy efficiency in priority groups such as low-income households and small to medium businesses through the provision of information, expertise and financial assistance (grants and tax incentives) where appropriate.
	General policy development.
	Benefits to participants through energy savings.
Benefits to community through enhanced energy efficiency activity (lowers cost of infrastructure, lowers organisational and cultural barriers to energy efficiency).
	Well-designed programs should increase abatement.
	Equity improved for low-income households. 
Taxpayers paying for small business abatement, but could provide wider community benefits.
	Australian and state and territory governments

	29
	All governments should pursue energy efficiency improvements in government owned and leased buildings, undertake targeted retrofits and implement steadily rising minimum standards for public housing to improve the energy efficiency performance of the public housing stock.
	Possible additional cost to government.
	Reduced costs to government through improved energy performance.
Reduced energy costs for public housing tenants.
	May increase abatement.
	Improved equity by reducing energy costs for low-income public housing tenants.
	Australian and state and territory governments

	
	Chapter 14: Research and development, innovation and technology

	30
	Partner with industry and researchers to identify areas where research and development (R&D) support is needed to capitalise on areas of comparative advantage for Australia and to support strategic development of clean technology industries.
Continue to fund the Australian Renewable Energy Agency and consider expanding its remit into other sectors requiring R&D for low-emissions technology or practice. 
Build on Australia’s Mission Innovation commitment to double investment in clean technology over the five years to 2020 by undertaking to grow the level of investment further to 2030.
Support the development of negative emissions technologies, including R&D and methodology development for inclusion in the ERF.

	Program costs.
General policy development.

	Reduces cost and technology barriers to mitigation.
Enables least-cost mitigation and lowers technology barriers to mitigation.
	New technology development can enhance mitigation.
	Could enhance equity by encouraging new industries and employment opportunities. 

	Australian Government

	31
	Target funding support for innovation in emissions reduction towards harder-to-abate and emissions-intensive, trade-exposed industries and towards industries with well-defined low-emissions goals, targets and pathways.
	Program costs.
	Enables least-cost mitigation and lowers technology barriers to mitigation.
	New technology development can enhance mitigation.
	Could enhance equity by encouraging new industries and employment opportunities.
Taxpayers paying for private innovation.
	Australian Government

	32
	Expand the remit of the CEFC to allow it to invest in emissions reduction technologies in all sectors to help overcome barriers to finance. Restrictions on the scope of the CEFC’s activities, its portfolio mix and the financial instruments it can use should be lifted. The Government should consider making further capital injections into the CEFC to fund this expansion.
	General policy development. 
Increased short-term borrowing costs (if further capital injections made).
	Enhanced financial flows for low-emissions technology.
Additional investment returns to government (if further capital injections made).
	Deployment of low-emissions technology can enhance mitigation.
	Could enhance equity by encouraging new industries and employment opportunities.

	Australian Government

	
	Chapter 15: Finance and investment

	33
	Review the data that are necessary to enable industry, investors and business to understand and manage climate-related financial risk and develop and implement plans for addressing gaps and deficiencies in the data.
	General policy development.
	Help decision makers across the economy to understand and manage climate-related financial risk.
	Assist industry, investors and business to mitigate climate-related risk, including through investment in low-emissions activities.
	Improved information and transparency.
	Australian Government

	34
	A joint taskforce of the Council of Financial Regulators should:
develop standard reporting criteria to enhance the quality and usefulness of disclosures under the Task Force on Climate-related Financial Disclosures framework. To support standardised reporting, the Government should develop standardised national climate scenarios aligned to the Paris Agreement temperature goals
together with the major accounting bodies, examine the phasing-in and mandatory reporting of climate-related risks and mainstream climate-related disclosures in companies’ audited financial statements
provide regulatory guidance to clarify the duties of institutional investors to consider climate-related risk.
	General policy development.
	Mandatory, standardised and streamlined disclosure could provide incentives for improved pricing of climate risk, reduce transaction costs and improve efficiencies for the finance sector.
Clarifying investor and trustee duties could provide certainty and avoid needless litigation.
	Assist industry, investors and business to mitigate climate-related risk, including through investment in low-emissions activities.
	Improved information and transparency.
	Australian Government and Australian financial regulators

	35
	To facilitate the development of Australia’s green finance market and ensure Australian low-emissions industries, products and services are able to benefit from increased international green investment flows, the Australian Government should consider the recommendations of the Australian Sustainable Finance Initiative when the final report is published, and:
participate in international initiatives developing global green economy rules and standards
collaborate with other jurisdictions to ensure alignment and convergence of emerging international classification systems for low-emissions technologies, assets and industries (low-emissions taxonomies) and to ensure Australia’s low-emissions exports are defined and included
assist the finance and investment sector to develop standards and verification processes for green finance products and services, including through possible funding and endorsement.
	General policy development. 
	Opportunity for government to collaborate with the Australian finance and investment sector to identify and deliver key finance policy tools to ensure long-term finance sector stability.
Support the development of Australia’s green finance market and ensure Australian low-emissions industries, products and services are able to benefit from increased international green investment flows.
	Enable Australia to move more readily toward a low-emissions economy through the enhanced flow of capital into low-emissions activities.
	Improved information and transparency. Increased investment and economic opportunity.
	Australian Government and Australian financial regulators
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	business as usual (BAU) emissions
	Emissions that would occur without any additional policy intervention.

	Cancun Agreements
	Reached on December 11 in Cancun, Mexico, at the 2010 United Nations Climate Change Conference, the Cancun Agreements established a goal for reducing human-generated greenhouse gas emissions to keep the global average temperature rise below 2C and major economies committed to submitting emissions reduction commitments.

	carbon dioxide removal
	A process that removes greenhouse gases from the atmosphere—for example, reforestation, soil enhancement to increase soil carbon, or biomass energy with carbon capture and storage (where biomass is burned to generate energy and the carbon dioxide emissions are captured and stored underground).

	carbon farming
	The process of changing agricultural practices or land use to increase the amount of carbon stored in the soil and vegetation (sequestration) and to reduce greenhouse gas emissions from livestock, soil or vegetation (avoidance).

	circular economy
	A circular economy aims to redesign economic activity so that waste and pollution are no longer by-products of economic activity, products and materials remain in use and natural systems are regenerated. 

	co‑benefits
	Benefits that arise from the introduction of a policy in addition to its main purpose. An example is health benefits from emissions standards for power plants.

	emissions intensity
	A measure of the amount of emissions associated with a unit of output—for example, emissions per unit of gross domestic product or electricity production.

	fugitive emissions
	Emissions that occur during production, processing, transmission and distribution of fossil fuels. The major sources of fugitive emissions are the intentional release or combustion of waste gases and unintended leakage.

	global warming
	A warming of global average temperatures caused by increased atmospheric concentrations of greenhouse gases. This warming results in changes to the climate system.

	greenhouse gas 
	Any gas (natural or produced by human activities) that absorbs infrared radiation in the atmosphere. Key greenhouse gases include carbon dioxide, water vapour, nitrous oxide, methane and ozone.

	Kyoto Protocol
	An international agreement adopted under the United Nations Framework Convention on Climate Change in 1997. It includes binding national targets for developed countries and flexible mechanisms including the Clean Development Mechanism (CDM).

	land use (land use, land‑use change and forestry) emissions and removals
	Emissions and emissions removals associated with human-induced changes in land use, such as deforestation and afforestation, and those arising from management of forests, crop lands and rangelands and savanna burning.

	net-zero emissions
	When greenhouse gas emissions released are balanced by an equivalent quantity removed from the atmosphere or offset.

	Nationally Determined Contributions (NDCs)
	Under the Paris Agreement, countries have put forward NDCs, which outline efforts by each country to reduce national emissions, including emissions reduction targets, and adapt to the impacts of climate change.

	offset
	A verified emissions reduction in comparison to a baseline. That reduction could be used to balance (‘offset’) other emissions.

	Paris Agreement
	An international agreement adopted under the United Nations Framework Convention on Climate Change in 2015. Under the Paris Agreement, the global temperature goal is to keep warming to ‘well below’ 2C Celsius compared with pre-industrial levels, and to ‘pursue efforts to limit the temperature rise to 1.5C’.

	scope 1 emissions
	Emissions released to the atmosphere as a direct result of an activity or series of activities at a facility level—for example, emissions produced from manufacturing processes such as the manufacture of cement. 

	scope 2 emissions
	Emissions released to the atmosphere from the indirect consumption of energy—for example, emissions that come from the use of electricity produced by the burning of coal in another facility. 

	temperature goal
	A goal set by the Parties to the United Nations Framework Convention on Climate Change to limit global warming with the aim of avoiding dangerous climate change. 

	renewable energy target
	A type of technology pull policy that creates a market for additional renewable electricity that supports investment in new renewable capacity. 
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	Australian Bureau of Agricultural and Resource Economics (ABARES)
	A research arm of the Australian Government department responsible for agriculture, tasked with providing independent data, research, analysis and advice that informs public and private decisions affecting Australian agriculture, fisheries and forestry. 

	Australian Carbon Credit Unit (ACCU)
	A unit issued by the Australian Clean Energy Regulator and recorded in the electronic Australian National Registry of Emissions Units. Each ACCU issued represents one tonne of carbon dioxide equivalent (t CO2‑e) stored or avoided by a particular action or project.

	Australian Energy Market Commission (AEMC)
	The commission is tasked with making and revising Australia’s national electricity rules, national gas rules and national energy retail rules. 

	Australian Energy Market Operator (AEMO)
	The operator manages the National Electricity Market, the Wholesale Electricity Market and the Victorian gas transmission network and performs an array of gas and electricity market, operational, development and planning functions.

	Australian Renewable Energy Agency (ARENA)
	Australian Government agency established to improve the competitiveness of renewable energy technologies and increase the supply of renewable energy in Australia through the provision of financial assistance for the research, development, deployment or commercialisation of renewable energy technologies and to collect and share information about renewable energy technologies.

	Business 20 (B20)
	The private sector’s voice at the G20 community. It addresses global challenges and priorities defined by the G20 countries. 

	Carbon capture and storage (CCS)
	A technology that can capture a portion of the carbon dioxide emissions produced from the use of fossil fuels in electricity generation and industrial processes, preventing the carbon dioxide from entering the atmosphere.

	Carbon dioxide‑equivalent (CO2‑e)
	A measure that quantifies different greenhouse gases in terms of the amount of carbon dioxide that would deliver the same global warming.

	Clean Energy Finance Corporation (CEFC)
	An Australian Government owned Green Bank that was established to facilitate increased flows of finance into the clean energy sector.

	Clean Energy Regulator (CER)
	An Australian independent statutory authority responsible for administering legislation to reduce carbon emissions and increase the use of clean energy.

	Council of Australian Governments (COAG)
	The peak intergovernmental forum in Australia. Comprising the federal government, the governments of the six states and two mainland territories and the Australian Local Government Association, it manages governmental relations within Australia’s federal system.

	Commonwealth Scientific and Industrial Research Organisation (CSIRO)
	An independent Australian federal government agency responsible for scientific research. Its chief role is to improve the economic and social performance of industry for the benefit of the community.

	Emissions Reduction Assurance Committee (ERAC)
	An independent, expert committee that assesses whether methodology determinations (methods) under the Emission Reduction Fund meet the requirements of the fund and helps ensure the ongoing integrity of methods under the fund.

	Emissions Reduction Fund (ERF)
	A voluntary scheme that aims to provide incentives for a range of organisations and individuals to adopt new practices and technologies to reduce their emissions. A number of activities are eligible under the scheme and participants can earn ACCUs for emissions reductions.

	Group of Twenty (G20)
	An international forum for global economic cooperation. The G20 members account for 85 per cent of the world economy, 75 per cent of global trade and two-thirds of the world’s population. 

	Intergovernmental Panel on Climate Change (IPCC)
	The intergovernmental scientific body that produces reports that support the United Nations Framework Convention on Climate Change, which is the main international treaty on climate change.

	Nationally Determined Contributions (NDCs)
	Intended reductions in greenhouse gas emissions committed by countries under the United Nations Framework Convention on Climate Change Paris Agreement.

	National Electricity Market (NEM)
	A wholesale market through which generators and retailers trade electricity in Australia. It interconnects the six eastern and southern states and territories and delivers around 80 per cent of all electricity consumption in Australia. Western Australia and the Northern Territory are not connected to the NEM. They have their own electricity systems and separate regulatory arrangements.

	non-government organisations (NGOs)
	Organisations independent of any government. They are usually non-profit.

	Organisation for Economic Co-operation and Development (OECD)
	An international organisation that shares policy information, data and ideas on a range of social, economic and environmental issues. There are currently 36 member organisations, of which Australia is one. 

	Financial Stability Board Task Force on Climate-related Financial Disclosures (TCFD)
	A market-driven initiative set up to develop a set of recommendations for voluntary and consistent climate-related financial risk disclosures in mainstream corporate filings.

	United Nations Framework Convention on Climate Change (UNFCCC)
	An international convention that commits signatory countries (known as Parties) to stabilise greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous human-induced interference with the climate system. 
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