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Energy emissions reductions required to reach 2 
degrees target

At COP 15 in Copenhagen, governments agreed that to reduce the risk of 
dangerous climate change, global warming must be limited to 2°C
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Impacts of climate change – the 2 degrees threshold
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Deep Decarbonisation: the transition to a  very low carbon economy 
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DDPP Objectives: 
• Show how individual countries can 

transition to a very low carbon 
economy 

• Support a positive outcome from 
COP21 by shifting the focus of 
negotiations from ‘burden sharing’ 
to ‘problem solving’ 

• Highlight where collaboration 
amongst countries will be required
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Joint Lead: !!!!!
Modelling:

The DDPP is coordinated globally but driven locally by bottom 
up modeling
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Coordinated 
globally 

• Consistent 
framework 

• Global 
aggregation 

• Knowledge 
sharing

Driven locally 

▪ Country 
pathways 

▪ Based on local 
potential 

▪ Recognition of 
local context 
and constraintsUN SDSN
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Economic modelling, supported by sectoral analysis of emissions reduction 
potential
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Participating countries can decarbonise whilst maintaining prosperity
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Key findings: 

• Decarbonisation of energy systems 
is possible for all economies 
studied 

• Economic and population growth 
are compatible with 
decarbonisation 

• Global collaboration will be 
required (R&D, trade, and 
financing mechanisms etc.)

Note: the global parameters assumed for the modelling exercise were that all countries move to achieve the two degrees target, and each 
country investigates the maximum potential for domestic decarbonisation, without international trading
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Australia can decarbonise while GDP grows at an average annual rate of 2.4%, 
a similar rate to the past 5 years
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+2.4%

+1.2%

+3.5%

Annual 
rate of 
change

* The modelling comprises a reference case as a technical assumption, which overstates the economic cost incurred. Under this scenario, the 
annual growth in GDP would be 2.6% by 2050 cf 2.4%. This reference case assumes no climate change mitigation in Australia, while the rest 
of the world undertakes mitigation. The reference case thus overstates the degree of action required and economic cost incurred. Any actions 
to reduce emissions, such as those that have already been taken in Australia, reduce the cost compared to the estimates provided here.

*
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The structure of Australia’s economy would not need to change significantly, 
with continued mining and manufacturing while services continue to grow
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Distribution of sectoral value added, %

4%4%
7%8%
7%

9%
8%

10%

72%
64%

2012 

3%1%
4% 2%

2050 

Transport

Power
Agriculture & Forestry

Residential

Commercial

Energy and construction services

Mining
Manufacturing



www.climateworksaustralia.org

Contents

12

1. Background and context 

2. Headline results 

3. An illustrative pathway for Australia 

4. Next steps



www.climateworksaustralia.org

Deep decarbonisation relies on three energy transformations 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Ambitious energy 
efficiency

Low-carbon electricity

Electrification  and fuel 
switching

Energy 
intensity 
of GDP,  
MJ/$

1.2

2.7

2.4

7.6
12 DDP*

Australia

Today** 2050

Carbon 
intensity of 
electricity,  
gCO2e/kWh

Share of 
electricity 
in final 
energy,  
%

20 

37 

790 

590 
15 DDP

Australia

46%Australia

36%

22%

15 DDP 20%

* Based on complete country chapters, excluding India, Brazil and Germany; ** 2012 for Australia, 2010 for DDP countries
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For Australia, there is a fourth pillar: non-energy emissions reductions
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Greenhouse gas emissions per capita by source, tCO2e per capita, 2012 and 2050
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The trajectory of Australia’s illustrative deep decarbonisation pathway
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Decarbonisation occurs across all sectors of the Australian economy
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Low carbon electricity is supplied from a combination of renewables, nuclear 
and CCS
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Australia’s electricity grid can be almost completely decarbonised, using 
renewables or a mix of renewables and either CCS or nuclear, at similar costs
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Generation mix, TWh

Emissions intensity, 
tCO2e/MWh
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Even with deep energy efficiency, electricity demand would increase about 2.5 
times, driven primarily by the electrification of industry and transport
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Total Australian electricity demand, TWh
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Australia’s current transmission network might need to be extended to capture 
realise Australia’s renewable energy potential

Today’s grids compared with solar radiation
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Decarbonisation of transport in Australia could be achieved through switching to 
electric, hybrid, and fuel cell cars, and to gas for trucks and bioenergy for planes
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In order to meet the carbon budget, decisions must be made in a long-term 
context, and action needs to start now
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Key success factors to enable deep decarbonisation

Accelerate 
action now to 

reduce 
emissions

Avoid lock in of 
emissions 
intensive 

technologies

▪ Implement profitable opportunities e.g. energy efficiency 

▪ Will reduce the cost of action and provide flexibility in future

▪ Provide clear long-term signals to inform investment decisions 

▪ Ensure new assets are compatible with the long-term pathway

Prepare  
for the future

▪ Invest in R&D to fill technology gaps and reduce costs 

▪ Build the supply chains, skills and capabilities  

▪ Develop country, region and sector pathways to help transition

Incentives for 
early action !
Increased 2020 
target

Implication for government

Standards on 
vehicles, buildings, 
new developments !
2050 emissions 
reductions target

R&D and pilot 
programs !
Support pathways 
development

Implications for investors:  
assess asset readiness for a decarbonised world; identify growth sectors
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NOW 2030 2050

DEPLOY

RESEARCH & DEVELOPMENT 

DEPLOY MORE

EMERGING TECHNOLOGIES 
e.g. large-scale base load RE,  
CCS, advanced biofuels, fuel 
cells

MATURE TECHNOLOGIES 
e.g. energy efficiency,  
solar PV, wind

DEMONSTRATED 
TECHNOLOGIES 
e.g. EVs, electrification,  
solar thermal

DEPLOYR&D

R&D

R&D is required to prepare for large-scale deployment of base load low carbon 
electricity from around 2030 and other technologies
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Today it might be hard to imagine how we might achieve this, but a lot 
can happen in 36 years…
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• In 1933 the world was still emerging from the great 
depression but by 1969... 

• Today, solar panels cost 90% less than in 1980 and 
50% less than in 1998 

• 20 years ago very few people had an email address 

• 7 years ago very few people had a smartphone 

!

@
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Some decarbonisation is already underway
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Next steps
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Cumulative carbon budgets
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Recommended equitable trajectory for Australia (CCA 2014)


