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Context of climate change

CCS is a climate-change mitigation option
- Main goal = to reduce the emissions of CO2 –

a greenhouse gas contributing to global warming
Basic preconditions:

- Climate change is a fact
- Man-made CO2 emissions significantly contribute to 

climate change
- We want to do something about it
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CO2 fluxes between the Earth and the atmosphere
(in billion tons of carbon per year)

Worldwide CO2 emissions from fossil fuel use: 6.5 Gt C/y (or 24 Gt CO2/y)

Climate
change

Acidification

© BRGM im@gé

9,1 Gt C
(33,5 Gt CO2)
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UNFCC
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UNFCC

UNFCCC is an international environmental treaty produced at the United 
Nations Conference on Environment and Development, informally known 
as the Earth Summit, held in Rio de Janeiro in 1992. The objective of the 
treaty is to stabilize greenhouse gas concentrations in the 
atmosphere at a level that would prevent dangerous anthropogenic 
interference with the climate system.

The treaty itself sets no mandatory limits on greenhouse gas emissions 
for individual countries and contains no enforcement mechanisms. In that 
sense, the treaty is considered legally non-binding. Instead, the treaty 
provides for updates (called "protocols") that would set mandatory 
emission limits. The principal update is the Kyoto Protocol.
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Kyoto Protocol

protocol to the UNFCC
adopted 1997, entered into force in 2005
ratified by 191 states
sets GHG emission reduction targets for 37 
developed countries in 2009-12, compared 
with base year (usually 1990); average 
reduction commitment 5.2%
USA did not ratify the KP; Canada withdrew in 
2011
will not deliver global emissions reduction
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Kyoto Protocol

protocol to the UNFCC
adopted 1997, entered into force in 2005
ratified by 191 states
sets GHG emission reduction targets for 37 
developed countries in 2009-12, compared 
with base year (usually 1990); average 
reduction commitment 5.2%
USA did not ratify the KP; Canada withdrew in 
2011
will not deliver global emissions reduction

Global emissions from fossil fuel combustion

- 14.7 %

+ 77.1 %

©
IEA 2011
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Post-Kyoto
Copenhagen accord 2009 (not binding):

- "the scientific view that the increase in global 
temperature should be below 2 degrees Celsius"
is recognized, in a context of sustainable 
development, to combat climate change

- according to climate models, the 2°C target 
corresponds to atmospheric CO2 concentration of 
450 ppm (or less)

• Results of the UN Climate Change Conference in 
Durban (2011):

- Kyoto protocol will continue after 31/12/2012 by its 
2nd commitment period (only EU and a few other 
countries will be covered)

- universal legal agreement on climate change will be 
prepared until 2015, valid from 2020
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CCS within the carbon abatement portfolio
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CCS is not only about power 
production

Other technologies where CCS can be applied:
- Iron & steel production
- Cement industry
- Paper & pulp production
- Chemical technologies (e.g. ethanol & ammonia 

production)
- Gasification plants (syngas)
- Natural gas treatment (purification)

And, last but not least:
- Biomass combustion with CCS produces 

negative CO2 emissions!
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Capital cost of CCS
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Cost of electricity
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Cost of CO2 avoided
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Costs of CCS
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Large-scale CCS projects worldwide

Source: Scottish Carbon Capture and Storage - http://www.sccs.org.uk/map.html
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Large-scale CCS projects
worldwide

© Global CCS Institute, 2012
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Large-scale CCS projects
worldwide

© Global CCS Institute, 2012
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Pioneer large-scale projects

Sleipner, deep saline aquifer, Norway, 
1 Mt CO2/y since 1996

Weyburn-Midale, oil reservoir, 
Canada, 1.8 Mt CO2/y since 2000

In-Salah, gas reservoir, Algeria, 
1 Mt CO2/y since 2004

The Weyburn Unit

IEA Weyburn CO2 Monitoring and
Storage Project

Snohvit, deep saline aquifer, Norway, 
0.7 Mt CO2/y since 2007

Courtesy CO2REMOVE, Statoil, PTRC
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Ketzin

K12-B

Laboratory-scale sites
and pilots

Kaniow

Lacq

Frio

Otway

Nagaoka

Courtesy CO2REMOVE, GFZ, GDF, US-DoE, Total, RITE, CO2RC 
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U.S. Carbon Sequestration Partnerships
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CO2-EOR in the USA

Commercial projects since 1972

114 projects in operation in 2010, additional oil production 280 th. 
barrels per day

More than 5800 km pipelines for CO2 transport

Total CO2 injection more than 600 Mt CO2
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Ambitious EU emission reduction 
targets

The „20-20-20“ target for 2020:
- reduction in EU greenhouse gas emissions of at 

least 20% below 1990 levels
- 20% of EU energy consumption to come from 

renewable resources 
- 20% reduction in primary energy use compared 

with projected levels, to be achieved by improving 
energy efficiency 

• Low-carbon economy in 2050
- „Roadmap for moving to a competitive low-carbon 

economy in 2050“ – EC communication of 2011 
supported by Energy Roadmap 2050 + other 
roadmaps

- 80-95 % emission reduction in 2050
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Current status of CCS in 
Europe

Two large-scale CCS projects offshore Norway 
– Sleipner and Snohvit
Integrated CCS pilot at Lacq (France)
Capture pilots – Esbjerg, Schwarze Pumpe, 
Brindisi, Compostilla, Buggenum, Ferrybridge, 
Mongstad
Storage pilots – Ketzin, K12b, Kaniów
CO2-EOR operations – Hungary, Turkey, 
Croatia (mostly using natural CO2)
Further pilot and demonstration projects under 
development
Abundant R&D activities
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EU support to CCS

CCS is integral part of European Energy and Climate 
Change policy (e.g. the Strategic Energy 
Technology /SET/ Plan)
Legislation enabling CCS (especially the Directive on 
the geological storage of carbon dioxide, adopted in
December 2008, published in June 2009, now in 
final stage of implementation into national 
legislations)
Allowing financial subsidies by Member States
Support of R&D (7th Framework Programme)
Integration in the Emission Trading Scheme from
2013 – stored CO2 is considered not emitted
Co-financing - EEPR and NER300 mechanisms
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Hatfield (UK)
Pre-combustion 
(IGCC Power plant)
Storage in offshore 
gas field
Project part of the 
Yorkshire Forward 
initiative that aims at 
developing a 
transport and storage 
infrastructure for the 
region

Rotterdam (NL)
Post-combustion
Storage in offshore 
gas field
Project part of the 
Rotterdam Climate 
initiative that aims at 
developing a transport 
and storage 
infrastructure for the 
region

Compostilla (Spain)
Oxy-combustion
Storage in onshore 
saline aquifer 

Porto-Tolle (Italy)
Post-combustion
Storage in offshore 
saline aquifer 

Janschwalde (DE)
Oxy & Post-combustion
Storage in onshore
saline aquifer or gas 
field

Belchatow (PL)
Post-combustion
Storage in onshore 
saline aquifer

Six EU demonstration projects 
financed by EEPR

Start ~ 2015
1 billion €

CANCELLED
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NER 300

300 million CO2 emission allowances from the 
New Entrants Reserve of the ETS will be sold 
on the market (200 mil. in the 1st round and 
100 mil. in the 2nd round) to support CCS and 
innovative renewable energy demonstration 
projects
First bunch of project proposals submitted by 
Member States in May 2011 (65 RES projects 
and 13 CCS demos from 7 Member States)
Decision expected late 2012
European Investment Bank is steering the 
project
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CCS within the carbon abatement portfolio
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?
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Large-scale CCS projects
under construction

In addition, 12 project are expecting the FID within a year

© Global CCS Institute, 2012
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What needs to be done?*

Reduce the financial gap
Find funding mechanisms for CCS in 
developing economies
Develop legal and regulatory frameworks
Amend marine treaties
Share knowledge
Investigate CO2 storage
Support CCS in industrial applications

More about the future of CCS in the final 
workshop presentation by Tore Torp

Recommendations from the IEA/GCCSI report „Tracking progress 
in Carbon Capture and Storage (April 2012)
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Conclusions
CCS is an important climate change mitigation 
option
Technology and storage capacity are available
There are implementation barriers delaying 
deployment:
- lacking world-wide agreement on reducing GHG 

emissions (post-Kyoto) -› uncertain future carbon 
price

- unclear financing of the demonstration and post-
demonstration phases (economic crisis)

- public resistance to onshore storage (NIMBY or 
NUMBY syndrome)

Nevertheless, without CCS the emission 
reduction targets cannot be achieved, or, if 
yes, the costs would be significantly higher
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