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In 2008, The Myer Foundation commissioned a feasibility study asking how 
philanthropy could effective tackle climate change. It revealed a need to bridge 
the gap between research and tangible action. And so The Myer foundation 
partnered with Monash University to create ClimateWorks Australia.

ClimateWorks Australia is an expert, independent adviser, 
acting as a bridge between research and action to enable 
new approaches that accelerate the transition to net zero 
emissions by 2050 alongside economic growth, for 
Australia and our region.

The Myer Foundation recently described ClimateWorks as their 
“…most successful grant over the 60 years of the Foundation’s work”
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The research investigates the potential impact of emerging technologies, social 
changes and new business models under a range of different scenarios.

“Decarbonisation Futures” details current and emerging solutions that could 

help achieve net zero emissions and the identifies a range of potential pathways

This project leverages the collective knowledge of ClimateWorks 
Australia and CSIRO and utilises the newly-developed AUS-
TIMES modelling capability, leveraging IEA’s best practice TIMES 
tool. The analysis covers all sectors of the economy: Industry, 
Buildings, Land, Power/Electricity and Transport
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Scenario analysis can help better manage a very uncertain future – as 

demonstrated by the rapid shifts observed in the energy system

Evolution of the IEA’s forecast of solar PV installations and additions Evolution of battery cost projections and achievement

Took 5 years to achieve what was expected in 20

Lower than the lowest projection >2 years early

Right image source:
Nykvist, B. and M. Nilsson (2015). "Rapidly falling costs of battery 
packs for electric vehicles." Nature Climate Change 5: 329.

Left image source: Evolution of the IEA’s forecast of solar PV 
installations and additions -
https://cleantechnica.com/2017/09/20/epic-wind-turbines-
steroids-idiotic-clean-energy-forecasts-charts/
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We’ve also seen how society can drive change very quickly, demanding more 

sustainable products and services

Apple is using 100 percent recycled 
aluminium in the new MacBook Air and Mac 
mini leading to nearly half the carbon 
footprint of earlier models

Apple. Inc.

Yarn from ocean plastic has found its way 
into a number of products. Adidas has since 
pledged to use repurposed ocean plastic in 
all of its products by 2024

By the end of 2019, in Australia 70% of Coca 
Cola’s plastic bottles will be made entirely 

from recycled plastic. That’s all bottles 600ml 
and under across the range.

Adidas

Coca Cola
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Three key drivers have been identified that can help overcome the challenges in 

implementing these solutions

Technology Policy Society

Improvements drive change in 
cost competitiveness of low 
carbon options:
• Innovation
• Cost reductions

Business and individual 
consumers shift their demand 
towards low carbon options
• Mode-shifting
• Consumption behaviour 

Policy drives a shift from high 
to low carbon options:
• Regulation 
• Financial incentives 
• Supporting infrastructure

Example – Electricity battery storage
Storage to support high levels of variable renewable energy has been spurred on by the technological 
availability of mechanical and chemical batteries, policy initiatives incentivising additional storage capacity, 
and society demanding storage to complement the recent proliferation of roof solar installations
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These scenarios have been developed using organisation-style strategy 

development process, to ensure they are compatible with any strategy process 

any capture the breadth of focus areas.

Ongoing as 
part of 

analysis and 
presentation

Further applied 
research

The scenario narratives are 
mapped to modelling data 

and refined iteratively

We then collected these 
issues and drivers into 

scenario narratives

Firstly we explored the 
major overarching 

issues and the most 
important and 

uncertain drivers in a 
decarbonised future

1

2

3
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Scenarios explore the impacts of different drivers on Australia’s future 
emissions trajectories

TECH.

POLICY SOCIAL

Balanced: using known 
technologies only with strong 
policy can achieve 2°C.

Stretch: 1.5°C is possible with strong 
drivers across policy, social response 
and technology innovation & uptake 

TECH.

POLICY SOCIAL

Innovation: using emerging as 
well as demonstrated 
technologies can achieve 2°C with 
moderate policy

TECH.

POLICY SOCIAL

Legend: Outer triangle indicates more action from that driver
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We’ve taken a methodological approach to comprehensively identify and assess 

potential disruptions

Update technology 
assessments in existing 

pathway

Assess status of solutions 
for sectors with high 
residual emissions in 

decarbonisation scenarios

Assess emerging 
disruptions that could 
have significant impact 
(positive and negative)

Exploration & review

St
ag

e
A

ct
io

n
s

Sense-checking and 
shortlisting process

Modelling & scenario 
development

Development and 
presentation of the 

insights from modelling 
results

Analysis and 
presentation

Key data:
Presentation of scenarios 
outcomes in terms of 
resulting:
• Emissions
• Energy use
• Trajectories (2015-2050)

Ta
sk

s

Literature review

Stakeholder consultation

Quantification (AUS-TIMES)

Develop assessment 
methodology

Additional analysisImpact quantification

Develop narrative 
scenarios

Develop model and 
modelling approach

Map disruptions to 
scenarios

Quantify the abatement 
of disruptions

Assess which disruptions 
are included in the 

modelling

Quantify their impact for 
the modelling
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•Timber buildings
•Geopolymer cement
•Bio-coke
•Better building design
•3D printing
•Circular economy
•Automation, AI, ML
•Hydrogen

The process has led to a focus on a range of topics across the sectors 
that could dramatically impact on decarbonisation

Industry

•Updated generation 
technology cost 
assumptions
•Updated renewable 
integration cost 
assumptions ( e.g. 
batteries, smart grid, 
inertia, pumped hydro)

•Cooling mitigation
•HVAC design & control
•Lighting controls
•Passive heating & 
cooling

•Autonomous 
vehicles (shared fleets 
& privately owned)
•Electric Vehicles (EVs) / 
Plug-in Hybrid (PHEVs)
•Hydrogen Fuel cells 
Vehicles (FCEV)
•Non-road efficiency 
improvements 
(Maritime, Aviation, 
Rail)
•Mode shift (walking, 
cycling, UPT)
•e-Commerce

•Enteric methane 
emissions reduction 
methods
•Precision agriculture

Electricity TransportBuildings Land

Land Use Futures

Heat pumps Electrochromic 
windows

Timber buildings
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Intensity effects

Sectoral energy efficiency

Non-energy emissions intensity

Demand effects

Change in sectoral activity

Changing demand for buildings

Etc.

Policy effects
Carbon price trajectories

Imposed efficiency limits

Emissions constraints

Etc.

We parameterise assumptions as ‘levers’ with particular effects

• Levers are driven by technology, social or policy action
• E.g. Strong social interest, moderate technological improvements and light policy 

could drive a stronger circular economy (the lever)
• This has effects on the energy intensity of metal manufacturing, and demand for 

mining sectors
• There are three key ways we can implement these effects:



• Intensity effects represent 
changes in building or industry 
subsector energy use or non-
energy emissions per unit of 
activity

• A given lever can have different 
effects associated with high, 
medium and low levels of
strength/penetration
• Can be a CAGR effect – e.g. a % improvement or 

reduction per annum
• Can also be a cumulative effect over given time 

period/s

Intensity effects

Example:
Lever: Artificial intelligence
Effect on energy intensity, by 
subsector:

M
o

to
r 

ve
h

ic
le

s 
an

d
 p

ar
ts

Low 0.35% decrease p.a.

Medium 0.74% decrease p.a.

High 1.18% decrease p.a.

O
th

e
r 

m
an

u
fa

ct
u

ri
n

g Low 0.35% decrease p.a.

Medium 0.74% decrease p.a.

High 1.18% decrease p.a.



• Some of our previous scenario work has analysed 
technological disruptions and their intensity effects at a 
granular level, e.g.
• 3D printing

• Bio-coke in steelmaking

• AI in manufacturing

• Cooling mitigation

• HVAC design & control

• Lighting controls

• Passive heating & cooling

Intensity effects



• Demand effects represent some shift 
in demand for a particular industry 
subsector

• A given lever can have different 
effects associated with high, medium
and low levels of
strength/penetration

• This affects the activity growth of 
relevant subsectors.
• Can be a CAGR effect – e.g. a % improvement or 

reduction per annum
• Can also be a cumulative effect over given time 

period/s

Demand effects

Example:
Lever: Timber buildings
Cumulative effect on activity:

Cement 
industry

Steelmaking
Iron ore 
mining

Low -2.4% from 
2020-2030
-4.8% from 
2030-2050

-1.7% from 
2020-2030
-3.4% from 
2030-2050

-0.1% from 
2020-2030
-0.1% from 
2030-2050

Medium -4.8% from 
2020-2030
-9.6% from 
2030-2050

-3.4% from 
2020-2030
-6.7% from 
2030-2050

-2.9% from 
2020-2030
-5.9% from 
2030-2050

High -7.2% from 
2020-2030
-14.4% from 
2030-2050

-5.0% from 
2020-2030
-10.0% from 
2030-2050

-5.8% from 
2020-2030
-11.6% from 
2030-2050



• Demand effects were be used to parameterise scenario 
assumptions, including:
• Timber buildings
• Timber buildings - International
• Better building design
• Better building design - International
• 3D printing
• 3D printing - International
• Metal recycling
• Metal recycling - International
• Artificial Intelligence
• Artificial Intelligence - International

Demand effects



• There are several ways of 
imposing direct policy-based 
constraints on the model

• Policy can be imposed in the 
form of carbon price 
trajectories
• Carbon prices affect sectoral growth as well as 

model decision-making

Policy effects

-80%

-60%

-40%

-20%

0%

20%

40%

60%

80%

Sector growth response to carbon price

Sheep and cattle Coal mining Alumina Aluminium

Gas mining Dairy Iron ore mining Non-ferrous metal ores

Other mining Meat products Other chemicals Rubber and plastic products

Iron and steel - EAF Iron and steel - BF
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The electricity sector is expected 
to transform significantly in all 
scenarios. 

All abatement scenarios have 
electricity emissions reducing to 
at/near zero by around 2035 –
signalling the existing potential for 
the electricity sector to 
decarbonise, the current 
emissions intensity of the grid, and 
the interrelationship of the sector 
to emissions in the rest of the 
economy.

Cumulative storage capacity grows 
steadily from ~2025 to ~10GW by 
2050.

Electricity decarbonises significantly utilising solar PV and wind generation, 

supported by storage
Electricity generation type shares Annual electricity emissions by scenario (2020-2050)
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Widespread adoption of electric vehicle is expected as electric vehicles become 

comparable in cost to petrol engines, but will require support to reach high penetrations

DRAFT

Annual road passenger emissions by scenario (2015-2050)

0

20

40

60

2020 2025 2030 2035 2040 2045 2050

M
tC

O
2
e

Balanced

Innovation

Stretch

0

200

400

600

800

Stretch 2050

PJ

2020 Innovation 
2050

Balanced 
2050

673

223 204 186

-72%

Road passenger energy consumption by scenario

Electricity

Bioenergy

Oil

Hydrogen

DRAFT



CLIM ATEWORKSAU STRAL I A. ORG   |    22

Low carbon innovations provide opportunities for a more efficient transition to 

net zero

Industry total energy use by scenario by fuel type (2050)Emissions by sector and sequestration (excluding 
scope 2 emissions)
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Reduced energy demand 
reduces the build-out required 
of new electricity generation

Technology plays a greater role 
in bringing low carbon 

innovations to markets, 
reducing the reliance on carbon 
forestry for net-zero emissions 

under a 2-degree outcome
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Our scenarios show that society and technology change can be major drivers to 

achieve net zero emissions, thanks to step changes in agriculture and industry 

emissions

Residual emissions by scenario in 2050 (excluding forestry)

Innovation and the demand for more 
sustainable food products are needed 
to reduce methane from agriculture

Harder to abate sectors such as heavy 
industry electrification and carbon 

capture and storage require a 
stronger drive from policy to achieve 

New business models such as the 
circular economy and new materials 
used in construction can reduce the 

demand for emissions intensive 
goods in industry
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We also found that if all actors work together, then we can achieve emissions 

reductions in line with 1.5C in Australia

Net annual emissions, 2005-2050 (MtCO2e) Residual emissions by sector, 2050 (MtCO2e)

Strong contributions from technology, 
society and policy lead to a much 

faster transition to net-zero emissions
This transition requires additional abatement across 

all sectors of the economy
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Follow us:

@ClimateWorksAus ClimateWorks Australia

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

ClimateWorks Australia
Level 27, 35 Collins Street
Melbourne Victoria 3000
+61 3 99020741
info@climateworksaustralia.org

www.climateworksaustralia.org

Tom Yankos
Senior Project Manager
tom.yankos@climateworksaustralia.org

Iain Stewart
Senior Analyst
iain.stewart@climateworksaustralia.org

Contact Us


