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Executive summary
Background
The Victorian Government has identified climate change as one of the biggest threats to the future of the
state, with warmer and drier conditions projected to have negative consequences for health, infrastructure,
agriculture, water, biodiversity, and alpine and coastal areas. The Victorian Climate Change Act 2017 (the
Act) responds to this challenge by establishing a legislative framework to drive action to achieve a net zero
emissions, climate-resilient Victorian community and economy by 2050.
To establish a pathway to net zero emissions by 2050, the Act requires the Victorian Government to set
five-yearly interim emissions reduction targets, starting in 2021. The Act requires independent expert advice
to be sought to inform the setting of interim emissions reduction targets.

The Panel and its task
The Minister for Energy, Environment and Climate Change, the Hon. Lily D’Ambrosio, has appointed an
Independent Expert Panel (Panel) to provide advice on the first two sets of interim targets for 2021-25 and
2026-30. The Panel members are:
• The Hon Greg Combet AM (Chair);
• Dr Penny Whetton; and
• Dr Lorraine Stephenson.
The Panel’s advice must include:
• interim target recommendations for 2021-25 and for 2026-30;
• indicative trajectories to net zero emissions by 2050; and
• potential emissions reduction opportunities to achieve the targets.
Among other matters, the Panel must consider climate science, technology, existing national and global
action on climate change, and potential impacts of interim targets and emissions reduction measures on the
economy, environment and community.
Under its terms of reference, the Panel is required to present its final report to the Minister for Energy,
Environment and Climate Change by 22 February 2019.

Consultation on Victoria’s interim emissions reduction targets
The Panel is seeking input from the Victorian community to inform the development of its advice to the
Minister. This paper presents a discussion of issues relevant to Victorian interim emissions reduction targets,
and seeks the community’s views.
The paper provides background information about what climate change means for Victoria; climate change
policy at the international, Commonwealth and Victorian levels; historical trends in Victoria’s emissions; and
projections for Australia’s emissions. It then discusses the specific context and requirements for interim
targets for 2021-2025 and 2026-2030 and emissions trajectories to 2050. This includes:
• existing national emissions reduction commitments, which are a starting point for thinking about
Victoria’s interim targets; and
• a discussion of the role an emissions budget could play in developing Victoria’s targets and trajectories,
and trade-offs between earlier and later action to reduce emissions to reach net zero in 2050.
Next, the paper briefly outlines opportunities to reduce Victoria’s emissions in key sectors: electricity
generation, transport, the built environment, industry, agriculture and other land uses (e.g. forestry). The
potential role of carbon offsets from emissions reductions outside Victoria is also discussed. Finally, the
paper considers some of the potential economic, social and environmental benefits and costs of reducing
emissions to meet interim targets, including impacts on the state economy, jobs, health, water and
biodiversity.
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1. Purpose of this issues paper
This paper explores the issues relevant to setting interim emissions reduction targets for Victoria for 20212025 and 2026-2030 and trajectories to net zero emissions by 2050.
The paper seeks submissions to inform the Interim Targets Independent Expert Panel and provide additional
input and evidence for the Panel to consider in developing advice for the Victorian Government on interim
targets.
You are invited to respond to the questions posed in this issues paper, and to note or provide any additional
evidence you believe the Panel should consider in developing its advice (e.g. reports, data sets).
Submissions should be uploaded on the Engage Victoria web platform or sent to
climate.change@delwp.vic.gov.au by 1 May 2018.

2. Overview of the Panel and its task
The Climate Change Act 2017 (the Act) recognises the global agreement to keep global average
temperature rise this century to well below 2°C above pre-industrial levels and to pursue efforts to limit
temperature increases to 1.5°C. The Act commits Victoria to a long-term emissions reduction target of net
zero greenhouse gas emissions by 2050. The Act also requires five-yearly interim targets, starting in 2021,
and establishes a pledging model for whole-of-government, key sectors and local government to meet these
targets.
The Independent Expert Panel has been appointed by the Minister for Energy, Environment and Climate
Change (the Minister) to provide advice on interim targets for Victoria for the periods 2021-25 and 2026-30.
The Panel members are:
• The Hon Greg Combet AM (Chair);
• Dr Penny Whetton; and
• Dr Lorraine Stephenson.
Further information about the Panel members can be found in Appendix 1.
The appointment of the Panel responds to a requirement under the Act for the Minister to seek independent
expert advice when setting interim targets. The Act requires the Panel to provide advice on:
1. One or more recommended interim targets for reducing greenhouse gas emissions for the periods
2021-2025 and 2026-2030. These recommendations must have the following characteristics:
a. Each recommended interim target must constitute a greater reduction in greenhouse gas
emissions than any previous interim emissions reduction target;
b. Each recommended interim target must be expressed against a 2005 base year.
2. Indicative trajectories for Victoria to achieve the long-term emissions reduction target (net zero
greenhouse gas emissions by 2050) consistent with each recommendation under item 1.
3. Potential opportunities across the Victorian economy to reduce greenhouse gas emissions in the most
efficient and cost-effective manner in each interim target period.
These requirements are reflected in the Panel’s terms of reference (Appendix 2).
The Panel’s advice will be delivered to the Minister by 22 February 2019. It will subsequently be tabled in
Parliament. The Minister and the Premier will be responsible for setting the interim targets.
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Principles for providing advice on interim targets
The Panel has adopted a set of principles to guide their decision making in providing advice on interim
targets. These principles reflect and build upon the guiding principles in sections 23-28 of the Act that the
Panel is obliged to consider.
The principles are:
1.

Environmental effectiveness

The recommended targets and trajectories should be informed by up-to-date climate science and ensure that
Victoria achieves its objective of net zero emissions by 2050 in a way that is consistent with keeping global
temperature rise this century to below 2°C above pre-industrial levels.
2.

Economic efficiency

The recommended targets and trajectories should facilitate the lowest cost approaches to emissions
reductions, and take into account the economic and environmental impacts and opportunities they may
create. This includes consideration of the competitiveness of Victorian industries, and of cost-effective
trajectories to reach net zero emissions by 2050.
3.

Equity

The Panel should have regard to the potential social impacts and opportunities created by emissions
reduction opportunities and the recommended targets and trajectories:
• between regions;
• between socio-economic groups; and
• between current and future generations.
The Panel should have particular regard for Victoria’s vulnerable communities.
4.

Flexibility

The recommended targets should incorporate sufficient flexibility to allow Victoria to take account of and
adjust to changes in the climate policy and ambition of the international community, the Commonwealth
Government and Australia’s other states and territories. Flexibility is also desirable to adjust to other
changing circumstances, such as developments in emissions accounting rules, climate science and lowemissions technology.
5.

Investor certainty

The recommended targets and trajectories should provide businesses with the confidence to undertake longterm investments in energy generation, low emissions technology, infrastructure and processes.
6.

Policy coherence

The recommended targets, trajectories and opportunities identified should be consistent with Victoria’s other
relevant policy objectives to promote a coherent policy framework within the state.
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3. What climate change means for Victoria
Victoria and the international community have recognised the urgent threat of climate change and have
agreed to keep global average temperature increases this century well below 2°C above pre-industrial levels
and to pursue efforts to limit temperature increases even further to 1.5°C. If the world were not to act, then
the impacts of climate change in Victoria could be significant.

Victoria has already become warmer and drier - a climate trend likely to continue
Climate change is already affecting Victoria’s communities, economy and environment. While it will continue
to have an impact in the future, the worst impacts can be avoided with strong global action.
Victoria has already seen a rise in temperature and fall in rainfall across the state since 1950 (Figure 1). The
sea level around the coast of Australia has risen by an average of 2.1mm per year since the 1960s.1
Heatwaves in Melbourne occur on average 17 days earlier and are 1.5°C hotter than between 1950-1980.2

Figure 1. Temperature and rainfall change in Victoria since 1950

Source: Department of Environment, Land, Water and Planning (2015) Climate-ready Victoria.

The increase in the average temperature makes extreme hot weather (such as very hot days or warm nights,
and heatwaves) more likely to occur (Figure 2). Due to the warmer atmosphere and ocean, extreme weather
events such as extreme fire weather, droughts and extreme rainfall are also more likely.
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Figure 2: The relationship between climate averages and extremes

Source: Climate Change Authority (2014) Reducing Australia’s Greenhouse Gas Emissions: Targets and Progress Review.

Victoria in a 4°C world
If greenhouse gas emissions continue to grow at the rate of recent decades, the world is likely to be 4 °C
warmer than pre-industrial times by the end of the century. 3 This will have wide-ranging and significant
impacts for Australia and Victoria. The potential impacts on some important parts of society are outlined in
Box 1.
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Box 1. Potential impacts of Climate Change on Victoria
Health
In a world that is 4°C warmer, Melbourne is projected to experience 24 days per year over 35°C, more
than double the current number. Heatwaves would become more frequent and longer, with their effects
amplified in cities due to the heat built up and stored in urban areas (known as the “urban heat island
effect”).4
Heatwaves cause more deaths than any other natural disaster in Victoria. 5 One study found that if the
state doesn’t adapt, there will be an average of 400 extra deaths per year in Melbourne by 2050 from
heatwaves caused by climate change.6
As well as the health impacts of heat, a 4°C world is projected to also see risks to health from the
increased frequency of extreme weather events, and associated mental health impacts, and changes
to the distribution of vector-borne diseases, such as Ross River Fever. 7

Infrastructure
Both public and private infrastructure would be impacted by the increasing frequency and intensity of
extreme weather events such as flooding, fire and heatwaves in a 4°C world. This could put critical
water, transport, energy and telecommunications infrastructure under strain and leave Victorians at
increased risk of outages of vital services.
For example, the heatwave in early 2009 in Victoria had significant impacts. Record demand for
electricity as people kept cool with air conditioners led to the failure of parts of the electricity network,
with 500,000 people in Melbourne losing power on one day. The train network also struggled, with
buckled tracks, loss of power and air conditioning failures leading to over one-third of train services
being cancelled.8

Alpine areas
In a 4°C world, one study estimates that the Victorian alpine resorts could receive about 60-80% less
snow compared to recent decades.9 While variation between years would continue, the ski season
would likely be 65-90% shorter than at the start of this century. 10 The resulting decline in visitation
would negatively affect the alpine communities that rely on winter tourism for their income. The fragile
alpine environments that rely on snow cover would also suffer.

Water
Victorians are projected to face increasing risk of water shortages in a 4°C world. While the extent of
projected changes in rainfall is less certain than for temperature, rainfall and consequently runoff in
Victoria are projected to decline. The changes in cool-season rainfall observed during the Millennium
Drought were equivalent to drier projections of rainfall at 2060. 11 Further rainfall declines would lead to
less water being available for Victoria’s communities, industries and environment.
For example, Bendigo is projected to have a water supply shortfall from 2018 as population growth
increases demand and climate change reduces supply. This is projected to continue over the long
term, with the supply shortfall in 2065 projected to be as high as 28,000ML - an amount which is
double current water use of 15,000ML.12
While the average annual rainfall is projected to decline, the rain that does fall is expected to fall in
more intense downpours, leading to an increased risk of flooding of rivers and urban creeks and the
resulting risks to safety and damage to infrastructure.

Primary production
The agriculture industry is highly sensitive to changes in climate. Rising temperatures and reduced
water availability would likely affect crop yields, and change the locations of where certain crops are
viable. In a 4°C world, livestock would need increased shelter from high temperatures. If the future
climate is at the drier end of projections, it is expected that a significant decrease in agricultural
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productivity would occur in the Murray-Darling Basin.13
While many lessons about coping with drought were learned from the extended Millennium Drought
from 1996-2009, the projected increase in frequency and duration of extreme droughts, when
combined with the other pressures facing rural areas, would further test the agriculture industry and its
contribution to the economy, and risk rising levels of farmer debt and mental health problems. 14

Biodiversity
Victoria’s diverse and precious natural environment would be placed under increased stress and would
face irreversible changes in a 4°C world. While some species have a capacity to adapt and cope with
variation in climate, the extent of changes in temperature, moisture availability and fire regimes would
likely lead to irreversible damage to and disappearance of some ecosystems. While climate change
itself will have impacts on biodiversity, adaptation measures, including changes to agriculture systems,
hazard reduction policies or water allocations, may also increase pressure on ecosystems. 15
The impact of more frequent fires is already evident in the Victorian alpine region. For example,
repeated fires from 2003 to 2013 killed mature alpine ash trees and prevented regrowth from reaching
maturity and producing seed. The forest has only been retained through an active reseeding
program.16
For marine biodiversity, warmer oceans would likely see species from warmer northern waters
continue to move further southwards to Victoria, changing fisheries and potentially bringing new pest
species. This, combined with increased ocean acidification that hinders the ability of marine organisms
to form shells and skeletons, would drastically alter foodwebs and ecosystems. 17

Coasts
Coastal areas in Victoria have already been impacted by climate change, with the risks posed to life,
coastal infrastructure and biodiversity set to increase in a 4°C world.
The 0.4 to 0.9m of sea level rise projected for the Victorian coast in a 4°C world 18 is projected to lead to
increased flooding of low-lying coastal areas, dune erosion, loss of beaches and coastal ecosystems,
damage to coastal infrastructure and reduced public access to coastal environments. If the West
Antarctic ice sheet began to collapse, the sea level would rise even higher. 19
Taking into account the projected sea level rise, as well as storm surges, coastal assets would need to
be built 0.8m higher than their current levels to maintain their current frequency of breaches from the
ocean.20
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Climate comparisons
Climate analogues illustrate the future climate of specific cities and towns by matching their projected climate
to locations that currently have a similar rainfall and temperature.21 The comparisons in Figure 3 show that,
in a 4°C world, Victorian towns are projected to become more like hotter and drier locations to the north.
Figure 3. Victoria in a 4°C world

Source: Climate Change in Australia, Climate analogues website: www.climatechangeinaustralia.gov.au/en/climate-projections/climateanalogues/about-analogues/.

Avoiding the worst impacts
The international community has already committed to take action to limit global temperature increase this
century to well below 2°C and to pursue efforts to limit the increase even further to 1.5°C. If the world is
successful in limiting the global temperature increase to 1.5°C, many of the worst projected impacts of
climate change in Victoria can be avoided. The impacts of climate change would still be felt in a 1.5°C world,
but would be less severe than the 4°C world described above. Table 1 gives a comparison of the future
climate in a 1.5°C world and 4°C world.22
The reduced extent of the changes would mean that the Victoria’s communities, environment and economy
are better able to cope with the impacts. The ability to adapt reduces the risk to many sectors to low or very
low levels, seeing Victoria remain a prosperous and liveable state.23
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Table 1: Projected changes for key climate variables in a 1.5°C and a 4°C world
relative to 1995
1.5°C world south
of Great Dividing
Range

4°C world south of
Great Dividing
Range

1.5°C world north
of Great Dividing
Range

4°C world north of
Great Dividing
Range

Average annual
temperature change
relative to 1995 (°C)

0.4 to 1.3

2.5 to 4.0

0.6 to 1.5

2.7 to 4.5

Average annual rainfall
(% change)

-7.6 to +2.1

-19.1 to +5.0

-18.6 to +2.7

-26.7 to +8.6

Days above 35°C per year

12 to 17
(Melbourne)

19 to 32
(Melbourne)

39 to 50 (Mildura)

60 to 85 (Mildura)

Sea level rise (m)
(Stony Point)

0.22 to 0.53

0.38 to 0.81

-

-

Variable

Note: Data taken from Climate Change in Australia, with 1.5°C world represented by RCP2.6 at 2090 and 4°C world be RCP8.5 at 2090.
The ranges given correspond to the 10th and 90th percentiles of model simulations.
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4. Climate change policy context
The Panel is required to consider existing national and global action on climate change, including any
undertakings relating to the reduction of greenhouse gas emissions that Australia has committed to under
international climate change agreements.

International
In December 2015, the international community agreed, through the Paris Agreement, to limit global average
temperature increase to well below 2°C and to pursue efforts to limit the temperature increase even further to
1.5°C. The Paris Agreement builds upon the 1992 United Nations Framework Convention on Climate
Change (UNFCCC) and 1997 Kyoto Protocol.
Australia is a Party to the Paris Agreement. The Agreement requires all Parties to set post-2020 emissions
reduction targets, called Nationally Determined Contributions (NDCs). All Parties to the UNFCCC have
submitted an NDC including United States of America, China, India and the members of the European
Union.
Separate to the formal NDC process, Victoria has signed the “Under2 MOU” (Subnational Global Climate
Leadership Memorandum of Understanding), joining a global community of state, regional and local
governments committed to supporting the Paris Agreement goal of keeping the rise in global temperature
well below 2°C. The goal of this MOU is to limit greenhouse gas emissions to 2 tons per capita by 2050
(equivalent to around 80-90% below 1990 levels). By comparison, in 2015, Victorians emitted about 18 tons
of greenhouse gas emissions per capita.

Australia
Australia has committed to reduce its emissions by 26-28% below 2005 levels by 2030 in its Nationally
Determined Contribution. This follows earlier commitments to keep annual emissions to 108% of 1990 levels
on average during the Kyoto Protocol first commitment period (2008-2012), to keep annual emissions to
99.5% of 1990 levels on average during the second commitment period (2013-2020), and to reduce
emissions by 5% below 2000 levels by 2020.
The Climate Change Authority, an independent statutory agency established to provide expert advice to the
Commonwealth Government on Australian climate change policy, recommended a national emissions
reduction target of 36% below 2005 levels by 2025 and a target range of 45-65% below 2005 levels by
203024 for a range of reasons including:
• the benefits would outweigh the costs;
• Australia’s efforts would be broadly consistent with Australia’s fair contribution to keeping temperature
increases to below 2°C; and
• these efforts would be reasonably aligned with commitments made by other developed countries.
The Climate Change Authority’s recommendations have not been endorsed by the Commonwealth
Government.
Australia’s current key national climate change policies include the Renewable Energy Target, the Emissions
Reduction Fund, the Emissions Reduction Fund Safeguard Mechanism, and the National Energy Productivity
Plan.
The Commonwealth has also proposed a National Energy Guarantee, which would establish an emissions
guarantee in the electricity market alongside a reliability guarantee. If implemented, this would apply from
2020.
In December 2017, the Commonwealth completed a Review of National Climate Change Policy. The review
confirmed the continuation of Commonwealth’s current policy suite, with some adjustments, and committed
to a process to ‘review and refine’ policies every 5 years.
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Victoria
The Climate Change Act 2017 provides Victoria with a legislative foundation to drive Victoria’s transition to a
net zero emissions, climate-resilient community and economy.
The Act:
• legislates a long-term greenhouse gas emissions reduction target of net zero emissions by 2050;
• requires the Premier and the Minister to set five-yearly interim targets from 2021, to keep Victoria on
track to meet the long-term target;
• requires the Minister to develop a Climate Change Strategy every five years (with the first due by 1
August 2020), setting out how Victoria will meet its targets and adapt to the impacts of climate change;
• establishes a pledging model to reduce emissions from state and local governments’ own operations as
well as from key emitting sectors of the economy;
• introduces a new set of policy objectives and an updated set of guiding principles to embed climate
change into government decision-making;
• requires Adaptation Action Plans be prepared every five years (from 2021) for key systems such as
water, farming and health that are either vulnerable to the inevitable impacts of climate change, or are
essential to ensure Victoria is prepared for the impacts; and
• establishes a system of regular reporting on Victoria’s emissions and actions to provide transparency
and accountability.
Victoria’s Climate Change Framework (the Framework) provides a description of how the government will
drive the economic transition to a net zero emissions economy through increasing energy efficiency and
productivity; moving to a cleaner electricity supply; increasing electrification of transport, buildings and
industry; switching to cleaner fuels; reducing non-energy emissions; and storing carbon in trees, plants and
soil.
The Framework also outlines steps the government is already taking, including two key emissions reduction
targets for 2020:
• to reduce Victoria’s emissions by 15-20% below 2005 levels25; and
• to reduce office-based emissions from government operations by 30% below 2015 levels.
The TAKE2 program is a pledge and review process focused on reducing emissions and building capacity on
climate change action. TAKE2 pledges range from pledges made by the Victorian Government, such as the
Greener Government Buildings program (estimated emissions reductions of 25,000 tonnes per year26) to
voluntary pledges of various sizes made by local governments, businesses, community groups, education
organisations and individuals.
Victoria’s Renewable Energy (Jobs and Investment) Act 2017 legislates the Victorian Renewable Energy
Targets (VRET) of 25% of electricity generated in the state by 2020 and 40% by 2025. Delivery of these
targets is supported by the Victorian Renewable Energy Auction Scheme – a competitive reverse auction
scheme. The first auction, for 650MW, ran from 14 November 2017 to 14 February 2018.
The Victorian Energy Upgrades program (previously the Victorian Energy Efficiency Target (VEET)) was
established in 2009. It is the largest energy efficiency certificate program in Australia, and has assisted
energy saving activities by over 1.7 million households and 70,000 businesses. Under the program, energy
retailer companies must meet their share of an annual greenhouse gas reduction target by supporting the
uptake of products and services that improve household and business energy efficiency. The target for 2020
is 6.5 megatonnes (Mt CO2-e).
The New Energy Technologies Strategy focuses on investing in clean energy generation technology,
strengthening sector skills, collaboration and innovation, encouraging the development of new consumerdriven markets, and building state-wide capabilities. The strategy aims to capitalise on opportunities for new
jobs and support growth in advanced manufacturing, installation services, and export markets.
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In line with their guiding principle of “policy coherence”, the Panel will take the above policy measures into
account when providing advice on interim targets.

Other sub-national jurisdictions
A number of other Australian states and territories are advancing their climate policies. Like Victoria, New
South Wales, Queensland, South Australia, Tasmania and the Australian Capital Territory (ACT) have
committed to net zero emissions by 2050. Together these jurisdictions represent over 80% of Australia’s
emissions. In the ACT and Victoria these targets have been set in legislation. Queensland and the ACT are
the only jurisdictions to have set targets for the interim period as well: Queensland has set a target to reduce
emissions 30% below 2005 levels by 2030, and the ACT has legislated a reduction of 40% below 1990
levels by 2020. Refer to Appendix 3 for further details.
Sub-national jurisdictions in other countries are also acting on climate change. For example, California (US),
British Columbia (Canada) and Baden-Württemberg (Germany) have set ambitious 2050 targets and interim
targets (in 2020 or 2030). To date, 205 jurisdictions from 43 countries and 6 continents, including Victoria,
have signed or endorsed the Under2 MOU.
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5. Australia’s emissions
Australia’s greenhouse gas emissions are significant on a global scale. In 2014, Australia had the 13 th
highest greenhouse gas emissions of 192 countries, just below Mexico and South Korea and higher than the
United Kingdom and France, each of which have almost three times Australia’s population. 27 In fact,
Australia had the highest emissions per capita out of all members of the Organisation for Economic Cooperation and Development (OECD), with over 22 tonnes of greenhouse gases being emitted per person in
2015.28 This is due in part to the high emissions intensity of Australia’s electricity generation.
Data recently released by the Commonwealth Government Department of the Environment and Energy
shows that Australia’s emissions are currently increasing 29 and projections show a continued steady increase
in emissions. Under current policies, the Commonwealth Government Department of the Environment and
Energy projects Australia’s emissions to be 5% below 2005 levels in 203030, whereas Australia’s 2030 target
under the Paris Agreement is to reduce emissions by 26-28% below 2005 levels by 2030 (Figure 4).
Figure 4. Australia’s emissions trends and projections, 1990 to 2030

Source: Commonwealth Government Department of the Environment and Energy (2017), Australia’s emissions projections 2017

Commonwealth Government emissions reduction targets and policies have a significant impact on Victoria’s
emissions. If Commonwealth policies do not drive a reduction in Victoria’s emissions, further Victorian action
will be needed to keep Victoria on track to meet its legislated target of net zero emissions by 2050.
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6. Victoria’s emissions
The Climate Change Act 2017 requires the Panel to consider “any progress towards the reduction of
greenhouse gas emissions, including any annual greenhouse gas emissions report”, in developing its advice
on interim targets.
In 2016, the latest year for which data is available in the Commonwealth’s State and Territory
Greenhouse Gas Inventories, Victoria’s net greenhouse gas emissions were 113.9 MtCO2-e. With the
closure of the Hazelwood brown coal-fired power station in March 2017, Victoria’s emissions will now be
significantly lower; Hazelwood emitted about 15 Mt CO2-e per year.31
Victoria’s net emissions generally rose from 1995 and peaked in 2009, declined to 2013, rose slightly in 2014
and 2015, and fell again in 2016 (Figure 5). The downward trend in Victoria’s emissions since 2009 is
predominantly due to a decline in electricity demand across the national electricity market, driven by
improvements in energy efficiency and higher electricity prices, and to a decline in manufacturing activity.
The rise in Victoria’s net emissions between 2014 and 2015 can mainly be attributed to an increase in
electricity generation from brown coal resulting from the Yallourn power station’s generation returning to
historical levels after reduced operation following mine flooding in 2012, and also coincides with the repeal of
the national carbon price. The drop in emissions in 2016 was mainly driven by a small reduction in emissions
from electricity generation and an increase in carbon sequestration from Victoria’s land sector.
Figure 5. Victoria’s emissions from 1990 to 2016, by sector

Source: Analysis based on State and Territory Greenhouse Gas Inventories (STGGI) data 2016
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Figure 6. Victoria’s emissions by sector in 2016

Source: Analysis based on State and Territory Greenhouse Gas Inventories (STGGI) data 2016

Electricity generation is the largest source of Victoria’s emissions. In 2016, it produced around half of
Victoria’s emissions (Figure 6), though this will now be lower due to the closure of the Hazelwood power
station. Around three quarters of electricity produced in Victoria continues to come from emissions-intensive
brown coal generation. Victoria has three remaining brown coal-fired power plants, all located in the Latrobe
Valley: Yallourn, Loy Yang A and Loy Yang B. These plants are between 21 and 35 years old. The operation
of Victoria’s coal fired power plants is an important consideration for Victoria’s future emissions.
The largest end users of electricity in 2016 were commercial services (including buildings) (34%), followed by
manufacturing (23%), residential users (22%) and electricity, gas and water supply (17%).
The second greatest contributor to Victoria’s emissions in 2016 behind electricity was transport (20%).
Transport is also the sector with the highest growth in emissions in Victoria since 1990. This growth has
mainly been driven by population growth and a reliance on road transportation for both passenger and freight
transport in Victoria.
Direct combustion32 (16%) had the third largest share of Victoria’s emissions in 2016. Emissions in this
sector have been growing steadily, in line with growth in the population and economic activity.
Agriculture33 (12%) was the fourth largest source of emissions in 2016. Emissions in the agriculture sector
have fluctuated in line with weather conditions; for example, Victoria’s agriculture emissions declined steadily
between 2005 and 2010 due to prolonged drought conditions which contributed to reductions in animal
populations, crop production, and fertiliser use. While agriculture emissions rose slightly between 2010 and
2015, they fell again in 2016, and remain below 2005 levels.
The remaining sectors were responsible for relatively small proportions of Victoria’s emissions in 2016:
industrial processes (4%), fugitive emissions from gases leaking out during fossil fuel production, storage
and distribution (3%) and waste (2%). The waste sector has seen the largest percentage decrease in
emissions in Victoria between 1990 and 2016 (an estimated -53%), driven by management and capture of
methane from landfills and improved waste recovery.
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In 2016, net land use, land use change and forestry (LULUCF) 34 emissions were estimated to be
-9.7 Mt CO2-e – that is, they are a net carbon sink rather than source of emissions. As such, the LULUCF
sector offsets emissions from other sectors. While net emissions from Victoria’s LULUCF sector have
fluctuated considerably between 1990 and 2016 (from an estimated -10 Mt CO2-e to +5 Mt CO2-e), the sector
has absorbed approximately 80 Mt CO2-e more than it has released over the period.
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7. Interim emissions reduction targets for Victoria
for 2021-2030 and trajectories to 2050
Overview
The Panel is required to recommend one or more interim targets for each of the periods 2021-2025 and
2026-2030, and to provide advice on indicative trajectories for the state to achieve net zero emissions by
2050 based on the interim target options proposed. The Victorian Government has already set an emissions
reduction target of 15-20% below 2005 levels by 2020.35 These elements are summarised in Figure 7 below.
Environmental effectiveness, equity (intergenerational) and flexibility are key among the Panel’s principles in
relation to the issues discussed in this section.
Figure 7. Victoria’s historical emissions, indicative emissions to 2020 and future emissions reduction targets

Source: Author

Form and scope of the targets
The Climate Change Act 2017 sets out the following requirements for the interim targets:
• interim targets are for pre-determined five-yearly periods;
• targets must be expressed against a 2005 base year;
• targets must include the six greenhouse gases covered under the United Nations Framework
Convention on Climate Change (UNFCCC) and the Kyoto Protocol36; and
• each target must constitute a greater reduction in greenhouse gas emissions than any previous target.
The interim targets:
• relate to emissions generated in Victoria,37 rather than emissions arising from goods and services
consumed in Victoria; and
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• exclude Victoria’s share of international aviation and shipping emissions. 38
This is in line with the methodology for calculating national emissions under the UNFCCC.
A number of choices remain in relation to the form and type of interim targets. The Panel is considering:
• the type of targets, for example an annual year-on-year reduction during each 5-year period, or an
average reduction over each five-year period, or five-year emissions budgets;
• whether the targets should be set as a range (X-Y% below 2005 levels) or a single point
(Z% below 2005 levels); and
• whether targets should be in the form of a single economy wide target or, for example, a number of
targets for different sectors of the economy.

Developing recommendations for interim targets and trajectories to net zero by 2050
The core task of the Panel is to recommend options for the interim targets during the periods 2021-2025 and
2026-2030, and to provide advice on indicative trajectories to achieve net zero emissions by 2050.
Work to consider targets and emissions reductions at a national level and the concept of an emissions
budget provide context for thinking about targets and trajectories at the Victorian level.
Exploring emissions reduction opportunities in Victoria (section 8) and understanding the impacts of
emissions reductions (section 9) will also help inform the development of options for targets and indicative
trajectories.
Emissions reduction targets in other states and territories may also be a relevant factor to consider in setting
interim targets for Victoria (see section 4).
National emissions reductions and targets
The national context is an important factor to consider in setting Victoria’s targets. There has been significant
work carried out to consider potential emissions reductions at the national level. This work provides a useful
starting point when considering the level of Victoria’s interim targets; for example, these targets could be
applied directly to Victoria, or modified based on differences in Victoria’s circumstances compared to the
national level and to other Australian states and territories.
The Commonwealth Government’s target of 26-28% below 2005 levels in 2030, a commitment made under
the Paris Agreement, provides one reference point. The Paris Agreement includes a request to provide
updated targets in 2020 and then a five-yearly review process to build ambition over time. During these
reviews, Australia will be requested to submit further updates to its target, each of which should be stronger
than the previous.
In 2014, the Climate Change Authority (CCA) recommended national emissions reductions of 36% below
2005 levels by 2025 and a range of 45-65% below 2005 levels in 2030. According to the CCA, the middle
of this range is consistent (if emissions were reduced on a straight-line basis) with a national emissions
budget representing Australia’s fair share of a global budget with a 67% probability of keeping global
temperature rise to less than 2°C above pre-industrial levels. The CCA indicated that greater ambition within
this range would be consistent with a lower temperature goal or higher probability of limiting temperature
increases to 2°C (and vice versa). A short-term target and mid-term range were recommended to provide
sufficient certainty to industry while retaining flexibility to respond to changing circumstances.
Emissions budgets
An emissions budget, also known as a carbon budget, is a tool that can inform the development of
emissions trajectories (Box 2).
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Box 2. Emissions budgets
A global emissions budget, also known as a carbon budget, is an estimate of the total cumulative
amount of greenhouse gases that could be emitted consistent with a certain probability
(e.g. 50%, 67%, 90%) of keeping global temperature rise within a set limit above pre-industrial levels
(e.g. 1.5°C, 2°C).
An emissions budget does not prescribe when emissions should peak and at what rate they should fall;
as such, there are many emissions trajectories consistent with a single emissions budget.
However, delays in reducing emissions in the short term mean that emissions must be reduced more
rapidly in future years and the emissions budget runs out earlier (and vice versa) Figure 8).
Figure 8. Illustrative alternative emissions trajectories for a given emissions budget

Note: The emissions budget is the area under the curve.
Source: Climate Change Authority (2014), Reducing Australia’s Greenhouse Gas Emissions - Targets and Progress Review Final
Report.

An emissions budget for Victoria could:
• link Victoria’s total emissions to climate science and the global goal to limit temperature increases, and
help set interim targets and trajectories that are consistent with these. This relates to the Panel’s
principle of environmental effectiveness; and
• highlight trade-offs between short- and long-term action to reduce emissions. This relates to the Panel’s
guiding principles of flexibility and equity (in terms of equity between current and future generations).
As part of its Nationally Determined Contribution under the Paris Agreement, Australia has committed to
developing an emissions budget for 2021-2030 that is aligned with its emissions reduction target of 26-28%
below 2005 levels.39
Emissions budgets for nations can be calculated as a share of a global emissions budget. For example, the
Climate Change Authority developed an emissions budget for Australia for the period 2013-2050.40 This is
calculated as 0.97% of a global emissions budget that is estimated to provide a 67% chance of limiting
temperature rises above pre-industrial levels to 2°C. It comes to 10.1 gigatonnes of carbon dioxide
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equivalent for the period 2013-2050. At Australia’s current annual emission levels this budget would run out
in 2032.
A Victorian emissions budget could be estimated as a share of an Australian emissions budget. There are a
range of ways that Victoria’s share could be calculated, for example it could be based on Victoria’s share of
national Gross State Product (absolute or per capita), or population, or emissions, or emissions per capita
over time.

Illustration of interim targets (2021-2030) and trajectories to 2050 for Victoria
For the purposes of understanding a range of possible targets and trajectories for Victoria, three stylised
approaches are presented below:
• Less ambition to 2030 (followed by greater action post-2030);
• Steady emissions reductions to 2050; and
• More ambition to 2030 (followed by more gradual action post-2030).
Figure 9 provides an illustration of these three stylised approaches consistent with limiting overall emissions
within the same emissions budget to 2050 for each approach to a target in 2030.
Figure 9. Stylised target and trajectory options

Note: Actual emissions may vary from these targets and trajectories if offsets from outside Victoria are used. The Climate Change Act
2017 provides for the use of offsets to achieve net zero emissions in 2050 and to meet interim targets. Offsets are discussed further in
section 8 below.
Source: Author

There is substantial evidence showing the benefits of early global action to reduce emissions. 41 This is true
at the local level too, particularly for high emission economies such as those of Australia and Victoria. As
stated in the Commonwealth Treasury’s “Strong Growth, Low Pollution” report 42, “every year of deferring
action on climate change will lead to higher long-term costs” because it allows further investment in
emissions-intensive infrastructure and defers investment in low-emissions technology and jobs.
A less ambitious target for Victoria in 2030 would require less action in the near term (with fewer
associated costs and benefits). As such, it risks locking in high-emissions investments and deferring lowemissions investments, which would make it more challenging or expensive to reach net zero in 2050. A less
ambitious target in 2030 also uses up the largest share of an emissions budget to 2030, implying steeper
emissions reductions post-2030 to stay within an emissions budget (Figure 9). A less ambitious target in
2030 also reduces flexibility to strengthen efforts in future years (e.g. to join higher international ambition and
limit overall Victorian emissions to a level consistent with a lower global temperature increase). This is
illustrated in Figure 9, which shows that a less ambitious target in 2030 leads to a small remaining emissions

22

Independent Expert Panel: Interim Emission Reduction Targets for Victoria (2021-2030)
Issues Paper

budget to 2050 and steep post-2030 emissions reductions as a result. Supporting strengthened global
ambition would mean adopting a smaller emissions budget for Victoria, which would imply infeasibly steep
emissions reductions post-2030. In terms of intergenerational equity (another guiding principle of the Panel),
the less action that is taken now, the greater the mitigation burden and/or climate change consequences for
future generations.
A more ambitious target in 2030 would require more action in the near term, with greater associated costs
and benefits from this change. It is more likely to avoid lock-in of emissions-intensive infrastructure and
technology and, as it leads to fewer emissions, it would provide greater flexibility (a principle of the Panel) to
increase ambition in future years (i.e. adopt a smaller emissions budget, which would make the post-2030
trajectory steeper) or adapt to changing circumstances. Making greater emissions reductions in earlier years
may also support stronger global ambition by demonstrating a greater willingness to act. Early ambition also
allows for slower emissions reductions in the future, in case it is more difficult to reduce emissions in these
later years when the easier and cheaper options, at least according to current knowledge and technology,
have already been taken up.
A steady reduction in emissions provides a signal for gradual emissions reductions and low carbon
investment, with no step change in the speed of emissions reduction required. On this pathway, the risk of
higher costs to reach net zero in 2050 and the available flexibility to move to greater ambition in later years
fall between the less ambitious and more ambitious pathways.

Questions: Targets and Trajectories
1a. Should Victoria’s interim emissions reduction targets relate to a national reference point?
1b. If yes, what is the most relevant reference point?
i.

Australia’s current national emissions reduction target of 26-28% below 2005 levels by 2030

ii.

The Climate Change Authority’s recommendation of 45-65% below 2005 levels by 2030)

iii.

Other (please specify)

1c. If yes, how should Victorian interim targets relate to this national reference point?
i.

Direct application of the national figure to Victoria’s 2005 emissions.

ii.

Recalculated to take into account differences between Victoria and Australia as a whole.

iii.

Other (please specify)

2. What would you recommend Victoria’s targets be for 2021-25 and 2026-30, and why?
3a. Do you think a Victorian emissions budget should be used as a tool in the Panel’s analysis?
3b. If yes, what global temperature outcome should a Victorian emissions budget be consistent with
(e.g. 2°C above pre-industrial levels)?
3c. If yes, how should Victoria’s share of a global or Australian emissions budget be calculated?
4. What do you see as the relative advantages and disadvantages of early versus late action to reduce
Victoria’s emissions to reach net zero by 2050?
5. What lessons can be learned from other state and local governments that have set emissions
reduction targets?
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8. Emissions reduction opportunities
The Panel is required to provide advice on potential opportunities across the Victorian economy for reducing
greenhouse gas emissions in the most efficient and cost-effective manner in the interim target periods.
Economic efficiency, equity and policy coherence will be key among the Panel’s principles in considering
emissions reduction opportunities.
As set out above, there are a range of Commonwealth and Victorian policies already in place to achieve
emissions reductions. However, further action will likely be needed to ensure Victoria’s emissions continue to
decline to reach net zero by 2050. A range of existing reports and studies have identified cost-effective
emissions reduction opportunities across the economy including in electricity generation, transport, the built
environment, industry and the land sector (agriculture and LULUCF), as summarised below.
Which of these emissions reduction opportunities are taken up and the resulting level of emissions in Victoria
will depend on a range of factors including the future evolution of technology and its costs; the growth of
Victoria’s population and economy; changing social attitudes and preferences; and, importantly,
Commonwealth and Victorian policies.
The relative level of emissions reductions may vary across sectors, with some sectors providing greater
reductions and other sectors (where emissions reductions are more difficult or costly) providing less.
An overview of the potential benefits and impacts of reducing emissions is provided in Section 9.

Electricity generation
Electricity generation is currently the single largest contributor to Victoria’s emissions. Electricity generation
produced around half of Victoria’s emissions in 2016, primarily through the combustion of coal and some
gas.
Electricity generation is the sector with the largest currently identified, cost-effective potential to reduce
emissions, through reductions in energy demand and shifting to low carbon electricity generation. Lowcarbon electricity generation is also a key enabler for emissions reductions in the transport, buildings and
industry sectors.
There is significant opportunity to reduce electricity sector emissions through reduced energy demand,
primarily through measures to improve energy efficiency, particularly in the built environment and industry
(see below). Switching to electricity to power transport and provide heating in buildings and industry would
increase demand for electricity but could still reduce overall emissions if supplied by low carbon generation.
A number of studies have found that Australia’s electricity generation system can transition to net zero
emissions by 2050 while providing Australians with secure and affordable electricity, 43 given the
improvements in and falling costs for low-carbon electricity generation technologies44 coupled with the aging
of existing high-emissions generation assets.45
The operation of Victoria’s three brown coal generators, together with other existing coal and gas generators,
is a significant factor when considering emissions reductions during the period of interim targets (20212030). There is a range of low carbon technologies that could replace or retrofit existing coal and gas
generation assets and supplement these to meet any increased demand. These include renewable
generation, biomass and carbon capture and storage. 46 According to the Australian Electricity Market
Operator (AEMO), wind is already the cheapest form of new energy generation and large scale solar is
expected to become cheaper than gas by around 2021.47 There has also been a significant uptake of roof
top solar, which is predicted to continue.48 A mixture of technologies is likely to be needed in the transition to
maintain security, reliability and affordability. A shift toward renewable generation sources may require
further investments in grid infrastructure.
Victoria’s electricity sector operates as part of the National Electricity Market (NEM). The Commonwealth,
states and territories work together to set policies for the NEM. The provision of reliable energy services is
administered at the state level. The Victorian Renewable Energy Targets are an example of current statelevel policy supporting the electricity sector’s transition to net zero emissions.
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Transport
Transport is currently the second largest source of emissions in Victoria and emissions in this sector
increased by around a quarter since 2000 (primarily due to increased car and truck use by a growing
population).
There is potential to reverse this trend and to reduce transport emissions.49,50 Significant emissions reduction
may be possible by 2030 using existing technologies. 51 Existing emissions reduction measures include:
• increased vehicle efficiency;
• increased uptake of low-emissions vehicles (e.g. electric vehicles,52 plug-in hybrids, fuel cell vehicles);
• fuel switching in freight transport from diesel/petrol to gas/bioenergy;
• reduced transport demand (for example, through telecommuting); and
• mode shift from road transport to active and public transport for individuals; from road to rail transport
for freight; and a shift from aviation to rail, where feasible.
Many of these emissions reduction measures would require changes or improvements in transport
infrastructure or replacement of existing vehicles as the vehicle fleet turns over.
Low emission vehicles may present one of the most significant opportunities for transport emissions
reduction. There are a range of projections for how quickly and which types of low emission vehicles will be
taken up, depending on relative fuel costs, policy support and infrastructure investment and technology
development. For example, estimates for electric vehicle use in Australia by 2030 range from a few per cent
to around half of all vehicles.53 These projections are changing rapidly, with predicted take up of low
emission vehicles increasing as costs fall. Another consideration is that reducing transport emissions through
electric vehicle use will depend on the availability of low emission electricity 54 either from a decarbonised grid
or by charging from off-grid renewable electricity.
The Victorian Government can take policy action to reduce transport emissions through its responsibilities for
transport and land planning, the public transport system and infrastructure investment. Examples of existing
policies include measures to encourage a shift to active transport (cycling, walking) and public transport 55
and from road to rail freight56 and reduced government fees for low emission vehicles.57
The Commonwealth Government has responsibility for other significant policy levers such as vehicle
efficiency standards and fuel excise tax.

Built environment
Residential and commercial buildings primarily produce emissions through the combustion of fuels (mostly
gas combustion for space and hot water heating) and the use of electricity. In 2015, the built environment
used around half of all gas consumed in Victoria and around half of all purchased electricity.
Some studies of Australia’s built environment have found that all of our buildings could be made zero or
close to zero emissions by 2050 through use of existing technology. 58 This would involve switching from gas
(and other fuels) to electricity or biomass (e.g. for space and water heating and cooling); access to zero
emissions electricity (e.g. solar photovoltaic (PV)); and improvements in the energy efficiency of appliances
and buildings (e.g. improved insulation).
Victoria has high levels of gas use for heating compared to many other states, presenting significant
opportunities for emissions reductions (subject to access to low carbon electricity) 59 and potential cost
savings.60
More than 300,000 small scale solar systems are currently installed in Victoria. As noted above, strong
uptake of roof top solar is predicted to continue (modelling for AEMO shows installed capacity in Victoria may
triple by 2030 to reach over 3,000 MW 61). This is being driven by falling installation costs, the Victorian feedin tariff and the Commonwealth small-scale renewable energy scheme.
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It is widely recognised that there are significant non-financial barriers to energy efficiency improvement. 62
This means that even though increased energy efficiency would save businesses and households money,
strong policy action is required to drive take up.
While the Commonwealth holds important policy levers in this space, such as the National Construction
Code and Minimum Energy Performance standards for appliances, the Victorian Government can play an
important role, including through regulations (e.g. planning requirements), information instruments and
subsidies to overcome high up-front costs. Victoria’s Energy Efficiency and Productivity Strategy outlines
current state level measures to improve energy efficiency in buildings, for example through the Victorian
Energy Upgrades, Better Commercial Buildings, Beyond 6-Star Homes and Residential Efficiency Scorecard
programs.

Industry
Industry produces emissions through the combustion of fuels, particularly of gas; in fact, industry uses
around one third of the gas consumed in Victoria. Industry also generates industrial process and fugitive
emissions.63
ClimateWorks Australia estimates that there is potential to reduce industrial emissions by more than 50% by
2050 using currently available technologies, with industrial value-added more than doubling at the same
time.64 The potential for this to occur lies in direct combustion energy efficiency improvements, electrification
and fuel shift to low-carbon energy sources65 (e.g. for heating processes), and reducing process and fugitive
emissions (e.g. through improved operational processes66, eradication of refrigerant gases
(hydrofluorocarbons (HFCs)) and use of carbon capture and storage (CCS)).
Emissions reduction opportunities and costs will vary widely between different industry sectors and
businesses. Some emissions-intensive industries will be able to cost effectively decarbonise, for example
through access to low carbon electricity or through investment in changes to production methods. However,
for many industries, options may be more limited or costly and may depend on the development of new
technologies.
Industrial users are also some of Victoria’s largest electricity consumers. Emissions from electricity use by
industry can be reduced through energy efficiency and access to low carbon electricity.
Victoria’s Energy Efficiency and Productivity Strategy sets out current Victorian policies to support energy
efficiency improvements in industry, for example providing grants for energy assessments and improving gas
efficiency, and building capabilities through training and mentoring programs.

Land
The agricultural sector is a significant source of emissions in Victoria (12% in 2016). Other land based
activities in Victoria (commonly called the land use, land use change and forestry (LULUCF) sector) have
removed more emissions from the atmosphere than they created since 1990.
Emissions can be reduced in the land sector through a combination of best practice agriculture and
(re)vegetation.67
Cow and sheep farming produces almost three quarters of Victoria’s agricultural emissions. 68 Meat and
Livestock Australia recently announced an ambition for the red meat industry to be zero carbon by 2030.69
Policy support and investment in research and development will be needed to achieve this. Potential
measures to reduce emissions include manure management, on or off farm planting and, in the future,
potentially using feed additives,70 vaccination or genetic selection to reduce methane emissions from
livestock.
Other examples of emissions reduction options in Victoria’s agriculture sector include converting methane
from piggeries to bioenergy, more efficient fertiliser use, and using coated fertilisers to limit emissions. 71
Options such as more efficient fertiliser use also have the potential to improve farm productivity.
Victoria also has significant potential for carbon forestry (planting trees to sequester carbon) 72 – however,
there are a number of barriers to overcome and the potential trade-offs and synergies with agricultural
production and biodiversity would need to be carefully considered.
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The Victorian Government could influence land sector emissions, including through agricultural and forestry
industry policies and its responsibilities for biodiversity, land use planning and public land management. The
key Commonwealth policy relevant to land sector emissions is the Emissions Reduction Fund.

Carbon offsets
Carbon offsets (also known as carbon credits) are generated from projects that prevent or reduce
greenhouse gas emissions, or remove them from the atmosphere. Common offset projects include planting
trees, energy efficiency improvement and methane capture.
The Climate Change Act 2017 allows for ‘eligible’ offsets from outside of the state73 to be used in meeting the
net zero emissions target for 2050. Regulations will be used to prescribe which offsets will be ‘eligible’. The
Act is silent on the use of interstate and international offsets to meet interim targets.
Existing offset schemes include Australian Carbon Credit Units under the Commonwealth’s Carbon Farming
Initiative and Certified Emissions Reductions under the Kyoto Protocol. The international system for offsets
post-2020, under the Paris Agreement, has yet to be finalised.
Key considerations regarding use of offsets to meet interim targets include additional flexibility, potential for
lower costs for Victoria and the potential for increased interstate or international economic efficiency in
reducing emissions if offsets were to be used. This is set against the objective of reducing emissions in
Victoria to transition our economy, reducing our exposure to future carbon risk and realising the benefits of
reducing emissions. It cannot be assumed that offsets will remain cheap in a future low emissions world.
If offsets from outside of Victoria were to be used to meet interim targets, there is potential to restrict the
amount and/or type of offsets that are allowable.
A further consideration in using offsets to meet Victoria’s future targets is that the purchase or holding of
offsets is currently not tracked at a state level.

Questions: Emissions Reduction Opportunities
6.

What are the most significant opportunities and technologies for reducing emissions in Victoria
during the period 2021-2030 and to reach net zero emissions by 2050?

7. What are the key barriers to reducing Victoria’s emissions by 2025 and 2030?
8. What further steps can the Victorian Government take to support emissions reduction opportunities
and the uptake of low carbon technologies?
9. What lessons can be learned about reducing emissions in Victoria from actions taken in other states
and countries to reduce emissions?
10. What additional infrastructure will be required to support low carbon transformation within each
sector? (e.g. electricity generation, transport, the built environment, industry, agriculture, other landbased activities)
11. What steps could the Victorian Government take to accelerate turnover of capital assets with
significant emissions to deliver emissions reductions? (e.g. old road vehicles, industrial equipment)
12. What are the price and non-price factors influencing business and industry decisions to switch to less
emissions-intensive fuels?
13a. Should international and interstate offsets be used to meet Victoria’s interim targets?
13b. Why?
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9. Potential effects of reducing emissions to meet
interim targets
The Climate Change Act 2017 (the Act) requires the Panel to consider the economic, social and
environmental impacts and opportunities associated with interim emissions reduction targets in the context of
transitioning to a net zero emissions economy. The objectives of the Act also include support to regions,
industries and communities to adjust in the transition to a net zero greenhouse gas emissions economy,
support to vulnerable communities, and intergenerational equity.
Key among the Panel’s principles in considering the effects of reducing emissions are economic efficiency,
equity and investor certainty.

General considerations
Setting interim targets and understanding key benefits and impacts will build confidence in future policy
action and provide a clear forward signal for investment in and planning for a low carbon future.
The economic, social and environmental costs and benefits of emissions reductions (and their impacts
across regions, industries and households) will depend heavily on the policies implemented to achieve
targets.74 The Act requires the Victorian Government to develop sector strategies and pledges that will
contribute to meeting the interim targets before each interim target period begins. For example, the sector
strategies and pledges to meet the interim target for 2021-2025 must be complete by 1 August 2020.
Actions to reduce emissions to meet the interim targets will occur within the broader context of ongoing
structural change in the Victorian economy. The impact of targets is likely to be relatively small compared to
these changes that will continue regardless of action Victoria takes to meet interim targets. 75 For example,
the Victorian economy is experiencing a sustained shift from manufacturing to the commercial and services
sector: the manufacturing sector’s contribution to Victoria’s Gross Value Added (GVA) fell from 20% in 1990
to 8% in 2017, while services grew from 65% to 79% of GVA.76 Nonetheless, advanced manufacturing will
continue to play an important role in the Victorian economy, given Victoria’s strengths including a highly
skilled workforce, well-developed freight and logistics systems, expertise in design, engineering and digital
technology, and world-leading research and development capabilities. The Victorian Government’s
Advancing Victorian Manufacturing – A Blueprint for the Future details the government’s commitment to and
support for advanced manufacturing in the state.77 The emissions intensity of most energy intensive
industries will fall as the emissions intensity of electricity generation declines.
Emissions reductions will also take place in the context of ongoing and significant technology development.
Wind power has already become the cheapest form of energy generation in Australia. 78 Between 2010 and
2016, the average total installed cost of residential solar PV systems fell by 74%, making Australian systems
among the most cost competitive in the world. 79 The costs of other technologies, such as electric vehicles,
are also reducing rapidly (see section 8).

Economic and social benefits and costs
A number of authoritative studies80 have assessed the impacts of climate change and of reducing emissions
on the global and Australian economies. They have consistently found that:
• the economic benefits of avoiding the worst impacts of climate change through reducing emissions
outweigh the costs of implementing emissions reduction measures (particularly in the long term);
• economies are able to maintain robust growth under emissions reduction policies;
• early action is cheaper than delayed action to meet internationally agreed goals; and
• the costs of inaction are high.
Further details can be found in Box 3.
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Box 3. The economic costs of action vs inaction on climate change
Victoria and the international community have committed to taking action to avoid climate change, in
part, because the economic costs of action are expected to be much lower than the costs of inaction.
This has been consistently demonstrated through a number of studies that have examined the
economic costs of climate change action and inaction (see sources below). While these range in age,
assumptions and metrics used, they arrive at the same overall conclusion.
Since earlier studies were carried out, climate science has shown that some of the impacts of climate
change are happening more quickly than originally expected. Moreover, significant advances and cost
reductions in emissions reduction technologies such as solar power have led to unprecedented uptake
of these technologies at a lower cost than economic models had anticipated. This means that earlier
economic studies have tended to overestimate the economic costs of action, while underestimating
the costs of inaction.
The most recent Australian study, the Australian National Outlook 2015 by CSIRO, confirms that
scenarios where Australia and the world take stronger action to reduce greenhouse gas emissions
show higher long-term economic growth and better environmental outcomes for Australia compared to
current trends.

The costs of action
A range of studies have found that taking strong action to reduce greenhouse gas emissions is not
expected to significantly reduce economic growth. This holds across a range of macroeconomic
measures such as Gross Domestic Product (GDP) and other indicators that more closely align with
consumption, such as Gross National Product (GNP) or Gross National Income (GNI).
The Garnaut Climate Change Review (2008) was commissioned by Australia’s Commonwealth, state
and territory Governments. It estimated that the costs associated with stabilising greenhouse gases at
450 parts per million (in line with limiting temperature increase to 2°C) would result in GNP growing,
on average, by approximately 1.6% per year from 2021-2050, rather than by 1.7% with unmitigated
climate change. From 2051-2100 the average growth rate is estimated to be 2.2% under the
stabilisation to 450 ppm scenario, 0.2% greater than the estimated 2% growth rate under unmitigated
climate change.
Modelling performed for the Climate Change Authority’s Targets and Progress Review (2014) to
inform its advice on the 2020 target for Australia found that moving from a national target of 5% to
15% below 2000 levels would lead GNI and GNI per capita to grow at a slightly slower rate.
Specifically, Australia's GNI per capita was projected to grow on average by 0.8% per year by 2020
under a 5% target, while growth was projected to be 0.78% per year under a 15% target. Similarly, the
impact on GDP growth is estimated to be around a 0.1% reduction in underlying growth rates over the
period between 2020 to 2030 (this is, GDP growth is projected to continue at a slightly lower rate, from
an estimated 3.0% per annum with the weaker target to 2.9% per annum with the stronger target).
These results are broadly consistent with global results in the Stern Review: The Economics of
Climate Change (2006). This landmark study prepared for the Government of the United Kingdom
found the cost of reducing global emissions consistent with stabilisation of 500-550 parts per million is
likely to be around 1% of global GDP by 2050 (equivalent to decreasing GDP annual growth rates by
0.01%), with a range of ±3% to account for uncertainties about the scale of mitigation required,
innovation and policy flexibility.

The costs of inaction
Left unchecked, climate change will have major impacts on the global and Australian community,
environment and economy. Significant economic impacts on Australia are expected due to its
relatively large agricultural sector and highly trade-exposed economy.
Garnaut (2008) estimated that unmitigated climate change would reduce Australia’s GDP by 2.1% in
2050, and 7.5% in 2100. The impact on Victoria is estimated at a 2.2% reduction in Gross State
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Product (GSP) in 2050, which is due primarily to the costs that higher temperatures and water
shortages will impose on the agriculture sector. For example, irrigated agriculture production in the
Murray Darling Basin is projected to fall by 49% by 2050. Many of the effects of climate change that
cannot be modelled were assessed qualitatively. Taken together, the modelled and un-modelled
market costs are estimated to reduce Australia’s GDP by 8% in 2100, and GNP by 10% in 2100.
The Stern Review (2006) provides overall cost and risks of extreme weather events associated with
climate change. It estimated that unmitigated climate change would reduce global GDP by 2.7% in
2100. In terms of what this means for overall income, the impact on GDP is equivalent to losing 5% of
global consumption per person each year, now and forever, increasing to 20% or more if a wider
range of non-market impacts is considered.
All of these studies concluded that the economic costs of inaction, through the impacts of climate
change, outweigh the costs of action to reduce emissions. In other words, over the long run, the world
is projected to be economically better off if global emissions are reduced.

Sources: CSIRO (2015), Australian National Outlook 2015, www.csiro.au/nationaloutlook/; Stern, N. (2006), The
Economics of Climate Change: The Stern Review, www.lse.ac.uk/GranthamInstitute/publication/the-economicsof-climate-change-the-stern-review/; Garnaut, R. (2008), The Garnaut Climate Change Review,
www.garnautreview.org.au/2008-review.html; Commonwealth Treasury (2008) Australia’s Low Pollution Future,
http://lowpollutionfuture.treasury.gov.au/; Commonwealth Treasury (2011) Strong Growth, Low Pollution,
https://carbonpricemodelling.treasury.gov.au/content/report/downloads/Modelling_Report_Consolidated_update.p
df; Climate Change Authority (2014) Targets and Trajectories,
www.climatechangeauthority.gov.au/reviews/targets-and-progress-review-3; Stern, N. (2015), Economic
development, climate and values: making policy, Proceedings of the Royal Society B, Volume 282, Issue 1812
http://rspb.royalsocietypublishing.org/content/282/1812/20150820.

Costs of transition
Broadly speaking, as Victoria transitions to a net zero emissions economy, the structure of the economy
would be expected to shift away from more emissions-intensive production methods, goods and services to
less emissions-intensive ones. Available studies have shown that the overall economic impact of this shift is
likely to be low, particularly as new and expanding low carbon industries create jobs. 81 Nevertheless, it is
important to note that some impacts may be concentrated in particular industries and communities:
• Emissions-intensive, trade-exposed sectors may see a decline in competitiveness, or movement of
plants to outside Victoria (“carbon leakage”), if other states and countries have weaker emissions
reduction policies than Victoria.82 The strength of this effect is likely to be moderated by the fact that the
majority of Australia’s other states and territories (Australian Capital Territory, New South Wales,
Queensland, South Australia and Tasmania) have also committed to achieving net zero emissions by
2050 (Appendix 3).
• Communities that depend on emissions-intensive industries for employment may also face challenges,
particularly where there are limited cost-effective emissions reduction options or alternative employment
opportunities.
• Low-income households are more vulnerable to policies that increase bills of essential services such as
electricity, as these represent a larger share of their disposable income. 83
All of these impacts can be avoided or minimised through careful policy design and government assistance
measures.84 For example, offsets may play a role in supporting emissions-intensive, trade-exposed
industries. In line with the Panel’s principle of equity, it will be necessary to consider different community
needs, for example, in the Latrobe Valley, where the brown coal generators are sited, compared to Western
Victoria, which is hosting a growing number of renewable energy projects. There will also be different needs
and opportunities in metropolitan areas compared to regional Victoria, for example, in reducing transport
emissions.
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Benefits of transition
Clear and credible interim targets provide certainty that can increase industry confidence to invest, reduce
the cost of capital and draw in low carbon investment.85
Victoria’s transition to a net zero economy can potentially deliver a range of social and economic co-benefits.
For example:
• Moving to low carbon electricity can reduce health impacts from air pollution. For example, air pollutants
(SO2, NOx, PM10, PM2.5) produced by Australia’s fossil fuel generators are estimated to create health
costs across Australia of around $2.6 billion per year. 86
• Energy efficiency measures can reduce energy bills. For example, lighting upgrades under the Victorian
Energy Upgrades program is estimated to save Victorian businesses $79 million on energy bills
annually.87
• Increased use of public and active transport (walking, cycling) can provide health benefits through
increased exercise.88
• Reduced use of road vehicles can reduce air pollution, noise and congestion. For example, the
avoidable social cost of congestion in Melbourne was estimated to be $4.6 billion in 2015, and is
projected to rise to $10.2 billion in 2030.89
• Building retrofits and improved building design can increase thermal comfort, improve disaster
resilience, and reduce noise and energy costs.90

Environmental benefits and costs
Joining the global effort to reduce emissions may help avoid or reduce the negative impacts that climate
change is having on Victoria’s environment (see Section 3).
Emissions reduction measures in Victoria may also deliver co-benefits or create risks for the environment.
For example:
• Reforestation and afforestation can strengthen ecosystems which, in addition to storing carbon, provide
services including nutrient cycling, water and air purification, and habitat for wildlife. There are also
potential environmental risks associated with reforestation and afforestation, including reduced surface
water flows.91,92 Biodiversity can also be improved through other measures that provide new habitats
like green (vegetated) roofs in urban areas.
• The net impact of energy sector emissions reduction measures on water supply will depend on the
technologies used. Coal-fired power stations use more water per gigawatt hour than any other form of
electricity generation except for hydroelectricity, 93 while certain renewable energy generation
technologies such as CCS, solar thermal and geothermal generation plants also require water for
generation and cooling. Given Victoria’s history of drought and the future pressures of climate change
and population growth on water supply – Melbourne’s metropolitan water industry estimates that
demand in Melbourne could outstrip supply as early as 2028 94 – water supply impacts are an important
consideration in emissions reduction measures.
• Reducing air pollution from combustion in transport and by electricity producers and industry will have
benefits for ecosystems.
• Intense biofuel cropping may negatively impact habitat and wildlife. 95
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Questions: Benefits and Costs
14. What are the potential impacts and benefits of interim emissions reduction targets?
15. What specific regional or local issues should the Panel consider?
16. Please provide any other information or evidence you believe the Panel should consider in preparing
its advice on interim emissions reduction targets.
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Appendix 1: Biographies of Interim Targets Independent Expert Panel Members
CHAIR
Greg Combet
Mr Greg Combet AM is the Chair of the Defence Council Victoria and
Victoria’s Defence Industry Advocate. Mr Combet is also Deputy Chair of IFM
Investors, Deputy Chair of Industry Super Australia and a Director of ME
Bank.
Mr Combet held numerous Ministerial and Parliamentary Secretary roles in
the Australian Government from 2007 to 2013, including Minister for Industry
and Innovation, Minister for Climate Change and Energy Efficiency and
Minister for Defence Personnel, Materiel and Science.
Prior to this Mr Combet held the role of ACTU Secretary for eight years and
Assistant Secretary for six years before that.
SCIENCE EXPERT
Dr Penny Whetton
Dr Penny Whetton is an Honorary Research Fellow with the School of Earth
Sciences at the University of Melbourne and with CSIRO Oceans and
Atmosphere. In Dr Whetton’s 25 year career with CSIRO she took a leading
role in Australian science on projecting regional climate change and the use of
projections in impact assessment. Through this and her community
engagement she has made a unique contribution to national understanding of,
and preparedness to respond to, climate change. Dr Whetton was a lead
author of the regionalisation and climate scenarios chapters of the Third
Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC), the regional projections chapter of the Fourth Assessment Report of
IPCC, and of the Australasia chapter of the Fifth Assessment Report.
ENERGY/INDUSTRY EXPERT
Dr Lorraine Stephenson
Lorraine has over 30 years of technical, policy and corporate experience with
a strong strategic focus on the energy sector. In her current role in Lightning
Consulting Services, Lorraine works with clients to mitigate risks and create
opportunities for Australian businesses and governments to respond to
climate change challenges including options to drive investments in low
emission technologies and abatement options.
Lorraine’s other current roles include Non-Executive Director of Queensland
Electricity Transmission Corporation Limited (Powerlink), Non-Executive
Director of Good Environmental Choice Australia and member of the NSW
Climate Change Council. She was formerly the Chief Clean Energy Advisor to
the Queensland Government, a Partner at Ernst & Young, Non-Executive
Director of Ergon Energy and Non-Executive Director of the Australian
Industry Greenhouse Network, and held executive positions at Origin Energy
for 12 years. Lorraine is a Fellow of the Academy of Technology and
Engineering and has formal qualifications in governance, management and
science.
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Appendix 2: Terms of Reference - Interim Targets Independent Expert Panel
Introduction
The Climate Change Act 2017 (the Act) provides Victoria with a world-leading legislative foundation to
manage climate change risks; maximise the opportunities that arise from taking decisive action; and drive
Victoria’s transition to a net zero emissions, climate-resilient community and economy. The Act came into
effect on 1 November 2017.
In January 2017, the Victorian Government released Victoria’s Climate Change Framework. The Framework
included a target to reduce Victoria’s emissions by 15-20 per cent below 2005 levels by 2020.
Section 10 of the Act requires the Premier and the Minister responsible for administering the Act (the Minister
for Energy, Environment and Climate Change, hereafter the Minister) to set five-yearly interim targets to
keep Victoria on track to meeting the Act’s long-term target of net zero greenhouse gas emissions by 2050.
The Victorian Government will announce the first two interim targets – for 2021-25 and 2026-30 – in 2018.
Section 12 of the Act requires the Minister to “obtain advice from one or more persons who are appropriately
qualified, in the Minister’s opinion, to act as an independent expert”. The Interim Targets Independent Expert
Panel (the Panel) has been established for this purpose. The Panel will consist of a Chair and two members.
Section 12 of the Act sets out the scope of advice to be provided by the independent expert(s) and the
issues they must consider in formulating their advice. The following scope of work has been framed in light
of the provisions of the Act.
Scope of work
1) Section 12 of the Act requires the Panel to provide advice to the Minister on:
a) One or more recommended interim targets for reducing greenhouse gas emissions for the periods
2021-2025 and 2026-2030. These must have the following characteristics:
•

Each interim target must constitute a greater reduction in greenhouse gas emissions than
any previous interim emissions reduction target, as per Section 14(d) of the Act;

•

Each interim target must be expressed against a 2005 base year, as per Section 11(1) of the
Act.

b) Indicative trajectories for Victoria to achieve the long-term emissions reduction target (net zero
greenhouse gas emissions by 2050) based on each option identified under 1a).
c) Potential opportunities across the Victorian economy as a whole to reduce greenhouse gas
emissions in the most efficient and cost-effective manner in each interim target period.
2) In forming advice in relation to 1), Section 12 of the Act requires the Panel to consider the following:
i.

Victoria’s legislated long-term target of net zero emissions by 2050.

ii.

Relevant up-to-date climate science.

iii. Technologies relevant to climate change.
iv. Economic circumstances – in particular the likely impact of the interim targets on the economy and
the competitiveness of particular sectors of the economy.
v.

Social circumstances – in particular the likely impact of the interim targets on the health and
wellbeing of Victorians.

vi. Environmental circumstances – in particular the benefits to the environment of emissions reduction.
vii. Existing national and global action on climate change, including any undertakings relating to the
reduction of greenhouse gas emissions that Australia has given under international climate change
agreements.
viii. Progress to date towards the reduction of greenhouse gas emissions in Victoria. This includes the
government’s 2020 emissions reduction target and trends in emissions reflected in annual
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greenhouse gas emissions reports such as State Greenhouse Gas Inventories while recognising the
lags inherent in inventory data.
ix. The policy objectives of the Act, as laid out in Section 22 of the Act. These are:
a. To reduce the State’s greenhouse gas emissions consistent with the long term and interim
emissions reduction targets;
b. To build the resilience of the State’s infrastructure, built environment and communities
through effective adaptation and disaster preparedness action;
c.

To manage the State’s natural resources, ecosystems and biodiversity to promote their
resilience;

d. To promote and support the State’s regions, industries and communities to adjust to the
changes involved in the transition to a net zero greenhouse gas emissions economy,
including capturing new opportunities and addressing any impacts arising from the need to
reduce greenhouse gas emissions across the economy;
e. To support vulnerable communities and promote social justice and intergenerational equity.
x.

The guiding principles of the Act, as laid out in Sections 23 to 28 of the Act. These are:
a. Informed decision making;
b. Integrated decision making;
c.

Risk management;

d. Equity;
e. Community engagement;
f.

Compatibility.

Process
In formulating its advice, the Panel may obtain specialist technical advice regarding the considerations listed
under Section 2(2) of this Terms of Reference.
DELWP will work with the Panel to design and implement public consultation, with the objective of informing
the Panel in developing its advice on interim targets.
The Panel will be supported by a Secretariat provided by the Department of Environment Land Water and
Planning (DELWP).
Outputs and timetable
The Panel will submit a final report to the Minister providing advice on the matters listed under Section 2(1)
of this Terms of Reference by 22 February 2019.
The final report and recommendations will be tabled in Parliament and made publicly available in accordance
with the requirements of Section 13 of the Act.
The Panel will not publish any form of the report before it has been published by the Victorian Government.
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Appendix 3: Comparison of Australian state and territory emissions reduction targets

STATE OR
TERRITORY
ACT

LONG-TERM TARGET

• Net zero emissions by 2050 (legislated)

INTERIM EMISSIONS REDUCTION
TARGET/S

• 40% below 1990 levels by 2020

OTHER KEY TARGETS

• 100% renewable electricity by 2020

(legislated)
NSW

• Net zero emissions by 2050

Queensland • Net zero emissions by 2050
South
Australia

• 30% below 2005 levels by 2030

• Net zero emissions by 2050

• 50% renewable energy by 2030
• 50% of electricity from renewable sources by 2025

• This supersedes the target in South Australia’s
Climate Change and Greenhouse Emissions
Reduction Act 2007 to reduce emissions by at
least 60% below 1990 levels by 2050 (legislated)

Tasmania

• Net zero emissions by 2050
• This supersedes the target in Tasmania’s Climate
Change (State Action) Act 2008 60% below 1990
levels by 31 December 2050 (legislated)

Victoria

• Net zero emissions by 2050 (legislated)

• 15-20% below 2005 levels by 2020

• 25% of electricity generated from renewable
sources by 2020 and 40% by 2025 (legislated)

• Victorian Energy Upgrades Program annual
greenhouse gas emissions reduction target: 6.5
MtCO2e in 2020. (obligation on energy retail
companies)
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