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Energy research Centre of the Netherlands

We develop high-quality technology 

for a sustainable energy system 

and bring it to the market
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Essentials of CO2 capture and storage

Definition and applicability

Consequences: emission reduction, energy penalty, 

cost, risks and environmental impacts

State of the technology

Views on CCS

Global policy developments

Activities in Southern Africa

Is CCS a business opportunity?
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What is CCS?

Fuels

Processes

Transport

Storage options

IPCC, 2005



5 24-11-2009

Applicability: point sources of CO2

Global distribution of large stationary sources of CO2 (Based on a compilation of publicly available information on global emission sources, IEA 

GHG 2002)
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IPCC, 2005
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Storage prospectivity

Highly prospective sedimentary 

basins

Prospective sedimentary basins

Non-prospective sedimentary 

basins, metamorphic and 

igneous rock

Data quality and availability vary 

among regions

Prospective areas in sedimentary basins where suitable saline formations, oil or gas fields, or coal beds may be found. Locations for storage in 

coal beds are only partly included. Prospectivity is a qualitative assessment of the likelihood that a suitable storage location is present in a given 

area based on the available information. This figure should be taken as a guide only, because it is based on partial data, the quality of which may 

vary from region to region, and which may change over time and with new information (Courtesy of Geoscience Australia).

Applicability: where are CO2 storage reservoirs?

IPCC, 2005

Depleted gas/oil 

fields

Saline formations

Enhanced Oil 
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Enhanced Coal-bed 
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Mineral carbonation
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Consequences of CCS: emission reductions

IEA, 2008
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Consequences of CCS: energy penalty

Additional energy use of 10 -

40% (for same output)

Capture efficiency: 85 - 95%

Net CO2 reduction: 80 - 90%

Assuming safe storage and 

no additional upstream 

emissions

IPCC, 2005
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Consequences of CCS: costs

Costs vary greatly over CO2 source and time (industry vs. power!)

- Power sector: 30-50 US$/tCO2; some industry sources at low 

cost (current carbon prices: 15 ï20 US$/tCO2) 

- Investment costs for demonstration: US$ 30 billion

üIncentives needed

Risks and environmental impacts:

- IPCC (2005): Fraction retained in appropriately selected and 

managed geological reservoirs 

- is very likely to exceed 99% over 100 years, and 

- is likely to exceed 99% over 1,000 years. 

"Likely" is a probability between 66 and 90%, "very likely" of 90 to 99%

- Impact of CCS on energy efficiency and renewable energy? 

üLegal regime required

IPCC, 2005; IEA, 2008
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State of the technology

Research 

phase

Demonstration 

phase

Economically 

feasible under 

specific conditions

Mature 

market
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Pre-combustion

Oxyfuel 

combustion
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IPCC, 2005
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Views on CCS

Public perception

In Europe and US: several projects cancelled or stalled 
because of public resistance

Community engagement and neutral, trusted information 
essential

Environmental/development NGOs

Distraction from real priorities: renewables and energy 
efficiency

Trick by the fossil fuel industry

Way to keep out nuclear

Enables development with coal
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Global policy developments

Storage prospectivity

Highly prospective sedimentary 

basins

Prospective sedimentary basins

Non-prospective sedimentary 

basins, metamorphic and 

igneous rock

Data quality and availability vary 

among regions

US & Canada: R&D, 

demo, EOR

EU & Norway: R&D, 

demo, legal framework, 

CO2 tax, ETS

Japan: R&D, 

pilots

Southern Africa: R&D, demo 

plans, capacity building, 

active industry

Australia: R&D, pilots, 

demo, legal framework, 

Global CCS Institute

Brazil: R&D, demo, 

capacity building, 

active industry

India: R&D

China: R&D, 

demo, capacity 

building

Middle East: demo, 

active industry

SE Asia: 

capacity 

building
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Activities in Southern Africa

2007: CCS-Africa workshop in Gaborone (www.ccs-africa.org)

2009: South Africa Centre of Excellence on CCS (SANERI)

-Aim: South Africa ñreadinessò to CCS

- Roadmap for CCS in variety of fields

2009-2010: CCS-Africa2 on Botswana, Mozambique, Namibia

- Phase 1: country workshops; identify long-term needs

- Phase 2: implementation of needs

- Capacity building is a no-regret activity


