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We are climate transition specialists, working with decision-
makers in. Australia, Southeast Asia and the Pacific
who have:the power to reduce emissions at scale.
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We fecus on net zero er'h:i_fs,.sions pathways, policies and practice.
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Climateworks Centre
Is an independent
not-for-profit
operating within
Monash University

Operating from
Australia and
Indonesia
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Accelerating the transition requires systems thinking

Our approach:

Backcast from a prosperous Governance

Establish what
‘ net zero future for 1.5°C

good looks like

Adopt ambitious targets
Trigger early and plans
. examples of > >
implementation Net zero demand
Invest at scale :
and production

Embed change NEE o]
in systems Set rules and governance . .
climate solution
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AUusTIMES was developed by
Climateworks and CSIRO
based on the TIMES model
from the International Energy
Agency.

Our model shows how the
Australian economy can
decarbonise at the lowest cost.

Each update has lower residual
emissions in 2050. The 1°5C-
aligned path achieves net zero
emissions before 2040
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In 2014, Australia’s first Pathways to
Deep Decarbonisation in 2050 was
published by Climateworks & ANU with
CSIRO, solving for net zero 2050

In 2020, Decarbonisation Futures,
updated this and produced the first
explicitly Paris-aligned emissions
trajectories and pathways for Australia,
solving for 2°C and 1.5°C

In 2023, Decarbonisation scenarios are
our third major public release on
economy-wide decarbonisation pathways
for Australia, with two possible scenarios,
1.5°C and well-below-2°C (1.8°C).




There have
been some
major
developments

since our 2020
scenarios

There is a growing consensus on the need to aim
for 1.5°C rather than 2°C to avoid the worst
effects of climate change.




Cost-effective decarbonisation needs action
across all sectors, and ~60-85% by 2035

Emissions by sector for 1.5°C (67%) scenario
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Emissions by sector for well-below-2°C (67%) scenario
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Rapid decarbonisation
of the electricity
system Is central

to both scenarios

+ In both scenarios, renewable electricity
generation grows to 83—90 per cent share
of generation by 2030. This increases to
nearly 100 per cent by 2050.

+ Renewable electricity generation capacity,
currently around 55 GW, increases in both
scenarios to 137-151 GW by 2030 and
363-398 GW by 2050.

Electricity generation mix for 1.5°C scenario

1000

@
=1
=]

TERRAWATT HOURS (TWh)
N B o
=] o =1
=1 =3 =3

o

2025

I
Hydro

1000

2030 2035 2040 2045 2050

|
Solar Wind Gas Coal

Electricity generation mix for 2°C scenario
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Insights
for
transport

Transport benchmarks

Emissions benchmark for
Paris-alignment

Well- 1.5°C (67%)
below-2°C  scenario
(67%)

Year scenario

0, 0,

2030 1% below 5% below

current levels current levels
0, 0,
2050 90% below 90% below

current levels

current levels

EV uptake benchmark

Well- 1.5°C (67%)
below-2°C  scenario
(67%)
Year scenario
56% of new 73% of new
2030 car sales in car sales in
2030 2030
100% of new  100% of new
2050 car sales in car sales in
2050 2050
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Insights
for
buildings

Buildings benchmarks

Emissions benchmark for
Paris-alignment

Well- 1.5°C (67%)
below-2°C  scenario
(67%)
Year scenario
33% below 36% below
2030
current levels current levels
0, 0,
2050 94% below 98% below

current levels

current levels

Gas use phases out of
buildings in the 2030s

Housing energy
efficiency improves by
41 per cent by 2050
compared to today’s
levels

CLIMATEWORKS CENTRE



Insights
for
iIndustry

CLIMATEWORKS CENTRE

Industry benchmarks

Emissions benchmark for
Paris-alignment

Well- 1.5°C (67%)
below-2°C  scenario
(67%)
Year scenario
32% below 46% below
2030
current levels current levels
0, 0,
2050 54% below 67% below

current levels

current levels

Australian Industry Energy
Transitions Initiative findings
show more is possible

Chemicals LNG

96 9o

Iron and  Aluminium Other
steel metals
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Technology st AG19.5b  A$36.0b  A$9.2b A$28.3b*** A$39.6b

Ty e secney 20 TWh/yr 44 TWhiyr 26 TWh/yr 10 TWh/yr 6 TWh/yr

480,000t/yr 12,000 t/yr 26,000 t/yr 205,000 t/yr
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happening now

NDC with 2035 Sectoral pathways Sectoral plans
target due 2025

Climate-related Credible
financial disclosure transition plans
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Applying these goals in net
zero industrial precincts
(NZIPs / REIPSs) can get it done

Pise)
[Bl Clusters of industrial businesses J/\
®

@ Powered by 100% renewable energy

Darwin

Townsville

Gladstone

E Sharing enabling infrastructure

Hunter
Valley

o CT lllawarra
W Latrobe Valley

Kwinana

Kemerton -
Collie - Bunbury
(South West)

@ Access to green hydrogen production

Whyalla/Upper
Spencer Gulf

Bell Bay

Coordinating govt investment funds with :
net zero pathway criteria in all precincts



Net zero targets for industrial regions was a call of the Australian Industry
Energy Transition Initiative
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Australian Industry
ETI supply chains

17.3%

Contributed to Australia’s GDP

~A$236bn

Generated in exports Australian Industry ETI supply chains

. Rest of industry
~ 4 1 4 y O O O ‘ Rest of the economy

Emissions based on 2020 levels.
Industry emissions include scope 1 and 2.

Australia’s
annual emissions

People employed

Australian Industry Energy Transitions Initiative, convened by Climateworks Centre and Climate-KIC Australia



Iron and steel
Technology
deployment
timeline

This chart shows the timeline of
implementation that the model finds to be the
least cost pathway, based on technology
assumptions and other changes across the
Australian economy. Note: There are other
technologies that may be considered, for
example, H2-DRI-EAF is an alternative
steelmaking option using magnetite ores being
investigated for deployment in Australia.

Emissions (MtCO,e)
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Iron and steelmaking

Iron ore mining

Diesel powered haulage

BF-BOF with efficiency gains from best available techng 1

Gas-DRI-Melter-BOF ‘

Scrap-EAF

H2-DRI-Melter-BOF
Electrolytic steelmaking

‘ Electrification

3 electric trucks with trolley assists and hydrogen fuel cell electric trucks
o . .
The shaded area shows emissions over time. 99./° r_eductlon n
emissions by 2050
0
2020 2025 2030 2035 2040 2045 2050

Australian Industry Energy Transitions Initiative, convened by Climateworks Centre and Climate-KIC Australia



Aluminium
Technology
deployment
timeline

This chart shows the timeline of implementation
that the model finds to be the least cost
pathway, based on technology assumptions
and other changes across the Australian
economy.

Emissions (MtCO,e)
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Aluminium smelting

Fossll fuel generated electricity for smelting ‘

‘ ‘ ‘ Switch to renewable electricity for smelting

‘ Aluminium recycling

‘ Inert anodes

Alumina refining

‘ Mechanical vapour recompression for digestion

Electric bollers for digestion

Gas use In calcination

bon capture and storage for gas use In calcination

Hydrogen calcination

Electric calcination

Bauxite mining

‘ Electrification of mining
L

Dilesel powered haulage ‘ ‘
Blodlesel ‘

Battery electric trucks + trolley assists

Fuel cell electric vehicles

5
- - 98% reduction in
The shaded area shows emissions over time. emissions by 2050
0
2020 2025 2030 2035 2040 2045 2050

Australian Industry Energy Transitions Initiative, convened by Climateworks Centre and Climate-KIC Australia



Other metals
Technology

deployment
timeline
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This chart shows the timeline 05 | The shaded area shows emissions over time. 40 eeduciion.in
of implementation that the emissions by 2050
model finds to be the least 0
cost pathway, based on 2020 2025 2030 2035 2040 2045 2050

technology assumptions and
other changes across the
Australian economy.

Australian Industry Energy Transitions Initiative, convened by Climateworks Centre and Climate-KIC Australia
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This chart shows the timeline 05 | The shaded area shows emissions over time. 40 eeduciion.in
of implementation that the emissions by 2050
model finds to be the least 0
cost pathway, based on 2020 2025 2030 2035 2040 2045 2050

technology assumptions and
other changes across the
Australian economy.

Australian Industry Energy Transitions Initiative, convened by Climateworks Centre and Climate-KIC Australia



Chemicals

geCTnOIOgy . i Ammonia production
eployment timeline
5
|
Green hydrogen
4 Electrification and energy efficiency
9,
8 Switch to renewable elactricity
s Commercial explosives production
% 3 ‘ ‘ Electrification and energy efficiency
B
-E ‘ ‘ Switch to renewable electricity
1]
2 ‘ Tertiary catalyst abatements
Fertiliser production
‘ L ‘ Electrification and energy efficiency
1 ‘ Switch to renewable electricity
The shaded area shows emissions over time. 969.{' r.eduction in
This chart shows the timeline of emissions by 2050
implementation that the model finds to be the 0
least cost pathway, based on technology 2020 2025 2030 2035 2040 2045 2050

assumptions and other changes across the
Australian economy.

Australian Industry Energy Transitions Initiative, convened by Climateworks Centre and Climate-KIC Australia



More than
twice as
much
investment
goes into the
energy
system than

the industrial
facilities

Cumulative investment in ‘Coordinated action scenario’ (A$ billion)
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~$190bn
by 2050

Industry Industry energy Industry

electrification  efficiency

technology

Generation
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~$440bn
by 2050

Electricity Transmission
storage

System
security

Hydrogen
(inc. storage)



Five enablers of 1.5°C-aligned net zero energy & industry

Set a strong, clear, enduring framework with a net zero emissions goal to align industry,
finance and government

Transition to the large-scale, cost-competitive, renewable energy system of the future

Accelerate development and demonstration of the emerging technologies needed

Drive deployment of low-carbon solutions across the economy, reduce barriers and
support investment towards the transition

Develop integrated net zero emissions industrial regions, supply chains and energy
network solutions

Australian Industry Energy Transitions Initiative, convened by Climateworks Centre and Climate-KIC Australia



Thank you for your interest, and action.

CLIMATEWORKS CENTRE
Level 27, 35 Collins Street
Melbourne Victoria 3000

Anna Skarbek, CEO
Climateworks Centre

+61 3 9902 0741 // info@climateworkscentre.org

www.climateworkscentre.org
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CENTRE Umversﬁy DEVELOPMENT THE MYER
INSTITUTE FOUNDATION

Climateworks Centre was co-founded by Monash
University and The Myer Foundation and works
within the Monash Sustainable Development
Institute



