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Effective action requires:

• Global emissions to fall by at least 50% relative to 1990 by 2050;

• Global average per capita emissions that will – as a matter of 
basic arithmetic – need to be around 2 tonnes (T) by 2050 (20 GT 
divided by 9 billion people): this figure is so low that there is little 
scope for any large group to depart significantly above or below it;

• Agreement by developed countries to take on immediate and 
binding national targets of 20% to 40% by 2020 , and to commit to 
reductions of at least 80% by 2050 ;

Key Elements of a Global Deal

Nicholas Stern
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A further shift 
to natural gas

Nuclear 
power

Renewables Bio-products Carbon capture 
and storage

Mass 
transportation

Road 
transport

Buildings Low energy 
appliances

Doing things 
differently

Energy conservation and efficiency (energy / unit G DP)Energy conservation and efficiency (energy / unit G DP)

Emission reduction (CO 2 / unit energy)Emission reduction (CO 2 / unit energy)
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assuming no increase 
in annual  emissions

Current level of 
atmospheric CO 2

387 ppm

450 ppm

Pre-industrial level 
of atmospheric CO 2

280 ppm
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Current build (2005-2015) of Chinese coal fired 
power stations operating for 50 years

Further build (2015-2030) of Chinese power stations.

Other new coal fired power stations (2005-2030)

Historical atmospheric 
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Energy R&D 
has been falling 
for 20 years

Energy R&D 
has been falling 
for 20 years

Announced:
• EU Demonstration Programme, 

10-12 large-scale projects
• G8 desire for 20 demo projects
Funding response:
• Some national action e.g. UK
• Funding cancelled for FutureGen

Announced:
• EU Demonstration Programme, 

10-12 large-scale projects
• G8 desire for 20 demo projects
Funding response:
• Some national action e.g. UK
• Funding cancelled for FutureGen

Now in place:
• EU-ETS
• CO2 price of €25+
Now proposed:
• CCS framework in EU
Coming soon ??
• CCS in CDM
• US ETS
• AUNZ ETS

Now in place:
• EU-ETS
• CO2 price of €25+
Now proposed:
• CCS framework in EU
Coming soon ??
• CCS in CDM
• US ETS
• AUNZ ETS

Power 
generation 
without CCS

CO2 price

Discover 
& Develop

Demonstration

DeploymentInitial deployment 
through demonstration



$!
�	


�	

�
	

��

��


���
!��

���
��	


��
���

��

��


�	�

%

��

��


���
�
�

�
�
��,

��,
���


��
���

	��
���

��

��


�
�
���

�,	
���

�

Coal Gasification

Shift Conversion to H 2 + CO2

CO2 Separation

CO2 Transport and 
Compression

CO2 Sequestration

Shell Coal Gasification 
now licensed and in 

use in China

Hydrogen manufacturing 
is widely practiced in 

refineries globally

Hydrogen manufacturing 
and Shell Gas-to-Liquids

Gas handling, including 
CO2, is common in the oil 

and gas industry

Practiced in EOR 
facilities and in 

several medium-
scale early 

sequestration 
projects



*�		�%��
*�	�,)����!����
#��!��������

Copenhagen AgreementCopenhagen Agreement

Long term goal

Developed Country Targets

Developed Country Action

Developing Country Action

Sectoral “Satellite” Agreements
- clear purpose and end-point

- built on the foundation elements
- negotiated separately (by a limited number of parties)

- technology capacity building

Sectoral “Satellite” Agreements
- clear purpose and end-point

- built on the foundation elements
- negotiated separately (by a limited number of parties)

- technology capacity building

Clean
Technology

Funds

Supporting
Mechanisms

Carbon
Market
Infra-

structure

Adaptation
Funding

Measurable
Reportable
Verifiable
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First large scale CCS 
demo projects (e.g. 
China)

CCS Certs.CCS Certs.

CCS 
Standard 
emerges 
in some 
countries

Emissions trading 
adopted in many 

developing country 
power sectors

Initial CCS 
roll-out in 

developing 
countries

Initial CCS 
infrastructure 
funded 
directly

• EU-ETS
• US-ETS

Clean technology 
funding framework 
emerges globally

CCS Project 
Mechanism 

(CDM) & 
certification 

processes 
finalised

$ £ ¥ €

2009 2010-2015 2020           2025+
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Key elements that need to be present in the near term:

• CCS recognised within the UNFCCC Clean Development 
Mechanism (CDM);

• International CCS certification, that delivers a (tradable) 
certificate for one tonne of CO2 stored underground and 
supports the CDM;

• A funding framework for the demonstration phase of CCS, 
consisting of -

• Recognition of CCS within existing and new clean technology 
funds (e.g. the fund recently proposed by the G8);

• Recognition of extra-national CCS demonstration projects 
within national and regional funding arrangements e.g. EU 
CCS Demo funding amendment to the ETS Directive.
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CDM / JI (Kyoto 2008-2012)
• Small / Moderate scale
• Development “dividend”
• SD criteria
• Additionality
• Exhaustive project by project process

CDM (Copenhagen 2013+)
• Large scale / Streamlined approval process
• Technology focussed
• Broad coverage
• Programmatic
• Operates globally

CDM (Copenhagen 2013+)
• Large scale / Streamlined approval process
• Technology focussed
• Broad coverage
• Programmatic
• Operates globally

Programmatic Mechanism
• . . . . 
• . . . .
• . . . . Land Use Mechanism

• . . . .
• . . . .
• . . . .
• . . . .

Development Mechanism
• . . . .
• . . . .
• . . . .
• . . . .

CO2 Storage Certificate
• Recognises CCS globally
• Certifies tonnes sequestered
• Standardised rules
• Potentially tradable

CO2 Storage Certificate
• Recognises CCS globally
• Certifies tonnes sequestered
• Standardised rules
• Potentially tradable

CCS Mechanism
• Recognises CCS projects
• Credits overall project
• Development focus

CCS Mechanism
• Recognises CCS projects
• Credits overall project
• Development focus

Need to find a home for this
– e.g. Australian CCS Institute
Need to find a home for this
– e.g. Australian CCS Institute
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Gt CO2
abated 
per year

2008 2015 2030 2050

Prompt regulatory 
support : eg AM500

Unnecessary 
emissions

7 year delay

Pilot 
plants 
built

Technology 
ready for 
full scale 
testing

Funding and 
legislation 
secured for 
demo plants

Demo 
plants 
operati-
onal

Commercial development Abatement 
potential 
reached

Political 
decision 
needed

Political support needed7 years 30 years

2020

Delay in CCS 
would mean 
unnecessary 

emissions




