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This report has been prepared on behalf of and for the exclusive use of the Global Carbon Capture and 
Storage Institute, and is subject to and issued in accordance with the agreement between the Global Carbon 
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The potential impact from climate change brought about by increasing atmospheric 
concentrations of greenhouse gases is widely acknowledged as a global problem that 
requires urgent global action. Carbon capture and storage (CCS) will need to play an 
important role within the portfolio of approaches required to achieve a material 
reduction in carbon dioxide emissions (CO2) for two reasons, namely: 

• The continued importance of fossil fuels to future energy supply; and 

• The scale of CO2 emissions from industries where there are limited other 
abatement options. 

Accordingly, the G8 supports the launch of 20 large-scale projects by 2010 that will 
help to bring about broad scale deployment of CCS by 2020. 

The Global CCS Institute was launched by the Australian Government in April 2009. 
The objective of the Global CCS Institute is to accelerate the broad-based 
commercial deployment of CCS technologies, so that CCS forms an integral part of 
the portfolio of technologies required to make significant reductions in the level of 
CO2 emissions. 

In June 2009, L.E.K. Consulting (L.E.K.) was commissioned by the Global CCS 
Institute to characterise an Ideal Portfolio of CCS project types and develop a 
Rationale for Supporting Projects. 

An Ideal Portfolio is a suite of priority projects, characterised along several important 
dimensions (industry, technology, geography). It provides a framework to ensure that 
the different hurdles (technology-related, regulatory, political, financial) to a broad-
based deployment of CCS are addressed. It also provides a framework to increase 
CCS knowledge, bring down costs and build public confidence in the technology as a 
viable carbon abatement strategy. The Global CCS Institute will use an Ideal Portfolio 
to monitor progress towards the G8 2020 goal, and as a tool to prioritise its own 
support for projects. The content of an Ideal Portfolio is, by definition, likely to evolve 
over time, reflecting evolving CCS challenges, real world constraints and changes in 
the role and functions of the Global CCS Institute. 

The Rationale for Supporting Projects provides a framework for the Global CCS 
Institute by considering three broad-based issues: 

• How the Global CCS Institute should support projects; 

• Which projects the Global CCS Institute should support and to what degree; 
and  

• How the Global CCS Institute should recruit projects and allocate resources. 
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The Ideal Portfolio and Rationale for Supporting Projects are important elements for 
guiding the evolution of the Global CCS Institute and providing a robust strategic 
framework for delivery of the Institute’s objectives. 

�
��������������������		�����������

An early priority for the Global CCS Institute has been to characterise an Ideal 
Portfolio of demonstration projects which, when implemented, would accelerate the 
broad-based deployment of CCS on a global scale. 

Key steps that have been used to characterise the range of projects required within 
an Ideal Portfolio are: 

• Identification of the most relevant CO2 emitting industries; 

• Assessment of the most attractive capture technologies, transport solutions 
and storage configurations; and 

• Assessment of an appropriate geographic distribution. 

It is a pre-requisite that projects in an Ideal Portfolio be integrated as it is considered 
critical for public acceptance that captured CO2 is safely transported then safely and 
permanently stored. 

�����������
���
���������

The most relevant industries fall into two categories: 

1. The largest CO2 emitting industries, which will be critical for addressing the 
challenge of CO2 emissions reduction. Three industries account for over half 
of global emissions, namely Power Generation (46%), Iron & Steel (13%) and 
Cement (8%). These three industries represent the most significant potential 
for CCS commercial deployment and should logically be priority sectors in an 
Ideal Portfolio; and 

2. Industry sectors that already carry out CO2 separation, which provide early 
opportunities for CCS deployment. These represent only a small percentage 
of global emissions, but include processes in which CO2 separation is already 
performed at large stationary sites. These sectors include:  

- Gas Extraction and Processing, which is developing large-scale 
demonstration projects; 

- Ammonia, Refineries, Oil Sands (on the H2 production process of these 
three industries), and other gasification-based industries); and 

- Other gasification-based processes (Polygeneration, Coal-to-Liquids and 
Gas-to-Liquids). 
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L.E.K. has reviewed and selected specific capture technologies, transport solutions 
and storage configurations that should be included within the initial definition of an 
Ideal Portfolio. Based on current knowledge, these selected approaches are 
considered to have the greatest potential to significantly contribute to large-scale 
commercial CCS deployment in the target time frame. The selection was based on 
consideration of: 

• The readiness for commercial deployment;  

• The competitiveness of cost and performance; and 

• The ability to address a significant share of the potential market. 

Taking into account different timing constraints, demonstration projects should ideally 
have commenced operation not later than 2015-17, depending on industry, in order 
to facilitate large-scale commercial deployment by, or around, 2020. 

Through extensive interviews with market experts, L.E.K. has also defined a 
preferred minimum size of demonstration project for the various capture 
technologies. This is based on the principle that after at least one year of operation of 
a demonstration plant at, or above, this minimum size, technology providers should 
be able to provide a satisfactory guarantee level on their commercial scale 
technology offering for operation by, or around, 2020. 

Capture technologies 

Given its scale and the effort being put into CCS by the sector, L.E.K. proposes that 
the Power Generation sector make up the largest proportion of projects within an 
Ideal Portfolio. Within the Power Generation sector, L.E.K. has identified four leading 
capture technologies that should be included in an Ideal Portfolio. 

In the Power Generation sector, it will be necessary to validate capture technologies 
on different fuels. This requirement leads to the need for potential capture 
technologies to be demonstrated with multiple fuel types in an Ideal Portfolio. Given 
the significant scale of emissions from the global power sector, it is also deemed 
important to have multiple Original Equipment Manufacturers (OEMs) (at least two) 
for each technology and fuel combination to help build industry capacity, to ensure 
competition, and to accelerate cost reduction in the key technologies.  

L.E.K. proposes that an Ideal Portfolio should include a mixture of both new and 
retrofit projects, with ideally one new build project per technology and fuel 
combination. 

Given the lower volume of emissions, the high level of global industry consolidation 
and the relatively coordinated approaches among the Iron & Steel and Cement 
industry participants, L.E.K. proposes that these industries account for three projects 
each within an Ideal Portfolio. This is based on one project per selected capture 
technology.  
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Given the portfolio size, a minimum of a further three projects should be attributed to 
the other relevant industries that already capture CO2. This should be appropriate for 
selection of the most interesting CCS opportunities. 

Accordingly, it is proposed that an Ideal Portfolio should be comprised of a minimum 
of 26 projects with Power Generation accounting for the largest share (17 projects). 
Key industries and their respective capture technologies for an Ideal Portfolio are 
summarised in Figure 1. 

Figure 1: Proposed capture technologies by industry 

Capture technology Fuel types
Proposed minimum 
number of projects

Power 
Generation

Post-combustion with 
chemical solvents

Bit. & sub-bit. coals

Lignite

Natural Gas

3

2

2

Oxy-combustion CFB High impurity coal 2

Pre-combustion
Bit. & sub-bit. coals

Lignite

2

2

Partial oxy

Post amine / ammonia

Post calciumCement - 3

Other 
industries, e.g. 
gas extraction

Depending on industry - 3

26

Top gas recycling

UlcoredSteel - 3

FINEX w/ capture

Oxy-combustion PC
Bit. & sub-bit. coals

Lignite

2

2

17 
projects

 

Transport solutions 

Bearing in mind the different criteria (i.e. readiness for commercial deployment, 
competitiveness, and addressing a significant share of the market), L.E.K. proposes 
that five transport solutions should be included within an Ideal Portfolio. These are: 

• Onshore pipelines; 

• Offshore pipelines; 

• A backbone pipeline for demonstrating the potential for capture clusters; 

• A ship solution, preferably large-scale; and 

• A cross-border pipeline, to demonstrate that regulatory structures can be 
effective. 




