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International Energy Agency 
The International Energy Agency (IEA) was established in 1974 within 
the framework of the Organisation for Economic Co-operation 
and Development (OECD) to implement an international energy 
programme.  The IEA fosters co-operation amongst its 26 member 
countries and the European Commission, and with other countries, 
in order to increase energy security by improved efficiency of energy 
use, development of alternative energy sources and research, develop-
ment and demonstration on matters of energy supply and use. This is 
achieved through a series of collaborative activities, organised under 
more than 40 Implementing Agreements.  These agreements cover 
more than 200 individual items of research, development and 
demonstration. The IEA Greenhouse Gas R&D Programme is one of 
these Implementing Agreements.
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Chairman’s Message
The last year has seen considerable 
progress on the development of 
CO2 Capture and Storage (CCS) 
and another busy one for the IEA 
Greenhouse Gas R&D Programme 
(IEA GHG).

The speed of the regulatory process was 
viewed in recent years as a barrier to the 
implementation of CCS.  However, that 
is now not the case with the European 
Commission (EC) Directive coming into 
force, regulations for offshore storage 
being established in Australia and 
regulations for a new class of CO

2
 

storage wells being developed in the 
USA.  These measures are a major step 
forward to seeing CCS implemented in 
the near future.  

The next step is to get a series of 
demonstration projects established 
worldwide - a point I made strongly at 
GHGT-9.  The EC has plans for 10-12 
demonstrations and in Hokkaido this 
year, the G8 endorsed the need for 20 
demonstration projects worldwide.  Also 
we now have the decision in the new 
European Trading Scheme (ETS) Directive 
that from December 300 million tons 

of emission rights as financial support 
will be allocated (roughly 10 billion US$) 
for demonstration plants (primarily CCS 
and innovative 2nd generation biofuels 
from lignocellulosic biomass). There have 
been a proliferation of demonstration 
project announcements in the last few 
years, the majority in the power sector, 
which is essential if we are going to 
reduce CO

2
 emissions significantly.  

The current economic situation is not 
helping our cause and several projects 
have already been curtailed due to 
cost increases and overruns. However, 
we hope that a significant number 
of projects will win through to the 
demonstration phase and we will be 
able to demonstrate the full portfolio 
of technology options for CCS by 
2020. The Australian Government has 
announced the Global CO

2
 Capture and 

Storage Institute (GCSI), a major new, 
the Global CO

2
 Capture and Storage 

Institute (GCCSI).  As an organisation, 
IEA GHG welcomes this initiative and 
hopes to work closely with the GCCSI 
over the coming years.  The work of 
the Institute will compliment that of 
countries like the UK, Norway, Australia, 
Netherlands, Germany and others, who 

are pressing forward with their plans to 
support and implement demonstration 
projects in their respective countries.

As far as IEA GHG is concerned, a 
major achievement this year has been 
the delivery of the GHGT-9 conference, 
held in Washington D.C in November.  
The conference was organised by the 
Massachusetts Institute of Technology 
(MIT) and IEA GHG with the support of 
the US Department of Energy (USDOE).  
I warmly congratulate the organising 
committee, chaired by Howard Herzog, 
the staff at MIT and IEA GHG who all 
worked very hard to provide us with an 
excellent conference and a dinner event 
at the National Air and Space Museum 
that will long be remembered.   It was 
also my pleasure to honour Dr. William 
Gunter from the Alberta Research 
Council, Canada with the Green Man 
Award for 2008 for his commitment to 
the CCS cause over many years and his 
long standing contribution to the work of 
IEA GHG.

So looking ahead, the challenge in 
the near term is to get real hardware 
in place, and we should not delude 
ourselves that this may be easy.  The 
current economic climate is not working 
in our favour and we have not yet 
encountered the local NIMBY lobby that 
will undoubtedly surface as we move 
closer to getting plants built. We will 
need to be active in making the public 
aware of the need for, and the benefits 
of, CCS as one essential tool among 
others, in any strategy for reducing 
climate change impacts according to 
internationally adopted targets against 
the effects of doing nothing.  

Kelly Thambimuthu
Chairman, IEA Greenhouse Gas R&D 
Programme

Kelly Thambimuthu presenting the GHGT-9 
Green Man Award to Bill Gunter , Canada
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General Manager’s 
Summary, 2008
In 2008 there has been further 
increased interest in the activities 
of the IEA GHG. Membership has 
grown. Four new members have 
joined; Spain and South Africa as 
contracting parties and CEZ Group 
and ConocoPhillips as sponsors.  
This has brought our total number 
of members to 40. 

Whilst the continued increase in 
membership is warmly welcomed it 
presents a number of challenges. One 
in particular is the size of the Executive 
Committee (ExCo) that sits twice 
yearly and oversees the work of the 
Programme. The 33rd ExCo meeting 
was held in Berlin, Germany in April and 
was hosted by our German members, 
BMWi and Forschunzentrum Jülich. At 
this meeting members adopted a new 
seating plan to allow all members to 
engage freely during the meeting.  This 
seating plan, now affectionately known 
as the �Berlin Arrangement, was used 
again successfully when we held the 34th 
ExCo meeting in Washington D.C. It was 
hosted by USDOE  just before GHGT-9.

We recruited two members of staff this 
year to meet the increasing membership 
demands and the increasing activity on 
CCS globally. The new staff are: Tim 
Dixon from AEAT (Tim had been on 
secondment with the UK government) 
and Neil Wildgust from EoN. Tim 
brings knowledge of the regulatory 
development process which will help us 
in developing our work plans to meet 
the needs of regulatory groups. Neil 
is a geologist who supplements our 

existing skills and will lead our work on 
geological storage. 

This year we reached the middle of 
Phase 5 of the Programme and we 
undertook a review of our current 
strategy.  The review indicated that we 
did not need to introduce changes to 
our activities to meet the Programme’s 
current aims and objectives. Also the 
aims and objectives meet the current 
needs for supporting the evaluation and 
implementation of CCS technology.  
Members agreed to extend phase 5 by 
two years until 2011 to bring us in line 
with the IEA Implementing Agreement 
review cycle.  In parallel, a new 
initiative was launched to develop the 
Programme’s strategy for 2011 onwards.

In 2008 we have completed and 
compiled reports on 10 technology 
assessment studies for our members.  
We have also organised and reported 
on 10 international research networks 
and other technical meetings.  Our 
dissemination activities included the 
publication of 3 new public summary 
reports and the staff have attended 
over 20 external conference, workshops 
and seminars around the world giving 
presentations of IEA GHG activities 
and technical developments on 
greenhouse gas mitigation in general. 
The International Summer School, 
which began as a single event last year, 
has now been turned into a series with 
the second successful event held in 
Canada in August. Plans for successive 
events in Australia (2009) and Norway 

(2010) are already in place. The single 
biggest activity for the year was the 
GHGT-9 conference.  There has been 
a considerable growth in attendance 
over the conference series and also 
in the number of papers submitted. 
This caused  many  challenges, which I 
believe the organisers rose to.    

In summary, the Programme has had 
an extremely active year; I believe we 
have maintained our delivery of the core 
programme activities whilst continuing 
to build a sound base for the future.

John Gale
General Manager,  
IEA Greenhouse Gas R&D Programme
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The IEA Greenhouse Gas R&D 
Programme (IEA GHG) is an 
international collaborative 
research programme which was 
formed in 1991 as an Implementing 
Agreement under the International 
Energy Agency (IEA). 

The role of the Programme is to evaluate 
technologies that can reduce greenhouse 
gas emissions derived from the use of 
fossil fuels. In so doing we provide our 
members with definitive information 
on the role that technology can play in 
reducing greenhouse gas emissions.

IEA GHG takes pride in being an 
informed but unbiased source of 
technical information on greenhouse 
gas mitigation. The main activities of the 
Programme are:

1. To evaluate technology options for  
 greenhouse gas mitigation from  
 fossil fuels,

2. To help facilitate implementation of  
 potential mitigation options,

3. To disseminate the results of our  
 evaluations as widely as possible,

4. To help facilitate international  
 collaborative activities on greenhouse  
 gas mitigation.

Membership of the Programme is open 
to all IEA member countries as well 
as other developed and developing 
countries that have an interest in 
implementing technical options for 
greenhouse gas mitigation. In addition, 
international companies who are 
interested in developing or deploying 
greenhouse gas mitigation options in 

their industrial sectors are welcome 
to join the Programme. The current 
membership of the Programme is listed 
in the next section. The Programme 
is keen to foster a broad range of 
membership and provides a forum for 
government/industry interaction on 
greenhouse gas mitigation.

All members contribute to a common 
research fund which is managed by IEA 
GHG on behalf of its members. The 
governing body of the Programme is the 
Executive Committee which meets twice 
yearly to review the current activities and 
agree future work commitments. Each 
member is represented on the Executive 
Committee. The Chair and Vice Chair 
are elected for a two year phase in 

alternate years. The current Chairman 
of the Executive Committee is Dr Kelly 
Thambimuthu (Australia) and the     
Vice Chairman is Mr Sven-Olov Ericson 
(Sweden).

The management of the IEA GHG is 
the responsibility of IEA Environmental 
Projects Ltd (IEA EPL) the Operating 
Agent of the Implementing Agreement.  
IEA EPL is responsible for the provision 
of IEA GHG staff to, undertake the 
Programme’s work commitments, the 
financial management and governance 
of the Programme’s activities. The 
General Manager of IEA GHG is 
accountable to the CEO of IEA EPL and 
the Operating Agent is accountable to 
the Executive Committee. 

Countries Sponsors
Austria Alstom

Australia Babcock & Wilcox

Canada BG Group

Denmark BP

European Commission Chevron

France CEZ Group

Finland ConocoPhillips

Germany Eni

India E.ON

Japan EPRI

Korea Exxon Mobil

The Netherlands Repsol

New Zealand RWE

Norway Schlumberger

OPEC Shell

South Africa Statkraft

Spain StatoilHydro

Sweden Total

Switzerland Vattenfall

United Kingdom
United States of America

Table 1: Participants in the IEA Greenhouse Gas R&D Programme in 2008
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Australia

Australian Coal Research Ltd

Centre for Low Emissions Technology (cLET)

Cooperative Research Centre for Sustainable Development (CCSD)

Cooperative Research Centre for Greenhouse Gas Technologies (CO2CRC)

CSIRO Division of Energy Technology

Department of Environment, Water, Heritage and Arts (DEWHA)h

Department of Resources, Energy and Tourism (DRET) 

Rio Tinto

Canada

Natural Resources Canada

Canadian Electricity Association

Alberta Energy Research Institute

Saskachewan Energy & Resources’ 

New Zealand

Coal Association of New Zealand

Ministry of Economic Development

CRL Energy

Industrial Research Ltd

GNS Science

National Institute of Water and Atmospheric Research

Solid Energy, New Zealand Ltd

Programme participants

Countries Sponsors
Austria Alstom

Australia Babcock & Wilcox

Canada BG Group

Denmark BP

European Commission Chevron

France CEZ Group

Finland ConocoPhillips

Germany Eni

India E.ON

Japan EPRI

Korea Exxon Mobil

The Netherlands Repsol

New Zealand RWE

Norway Schlumberger

OPEC Shell

South Africa Statkraft

Spain StatoilHydro

Sweden Total

Switzerland Vattenfall

United Kingdom
United States of America

Table 2 : National Supporters of the IEA Greenhouse Gas R&D Programme in 2008

At the end of 2008 there were 40 
members of the IEA Greenhouse Gas 
R&D Programme. Membership of the 
IEA Greenhouse Gas R&D Programme 
can take two forms. Firstly, countries can 
join as Contracting Parties. Countries 
contribute to the common research 
fund with subscriptions based on their 
annual CO

2
 emissions.  International 

sponsors can also join the Programme as 
members. All sponsors pay a set annual 
fee into the common research fund.  
The membership in 2008 is set out in 
Table 1. 

consortiums with national supporters 
contributing to the country subscription.  
These members include: Australia, 
Canada and New Zealand.  The national 
supporters of the countries are listed in 
Table 2. 

Each participant nominates a 
representative and an alternate to sit 
on the Executive Committee; these 
members are the main points of contact 
for each participant in the Programme. 

33rd ExCo Dinner, held in the restaurant above 
the German Federal Parliament, Berlin.

The contact details for the Executive 
Committee representatives are given at 
the end of this review.

In addition to the direct members, a 
number of countries operate as

Annual Review 2008
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Work completed in 2008 is 
summarised for each of the main 
activities of the Programme.

The lists of reports published are given in 
Table 3 for reference overleaf.

Most of the technical evaluation work 
to date has concentrated on the power 
sector as the largest producer of CO

2
 

emissions worldwide. The option of 
reducing CO

2
 emissions through the 

application of CO
2
 capture and storage 

has also been a major  area of focus.

During the year we have continued to 
look at the CCS option in the power 
sector but also expanded our work 

to look at the application of CCS 
in one of the major manufacturing 
industries – cement manufacture. In 
their Future Technology Perspectives 
report 2008, the IEA indicate that a 
significant percentage (9%) of future 
CCS deployment must come in the 
major manufacturing industries such as 
cement and iron and steel production 
(see Figure 1). 

Our report (2008/3) assessed the 
potential for post combustion capture 
and oxy combustion at cement plants. 
Post combustion capture was considered 
to be the most easy to apply capture 
options for cement plants.  However, 
the cost of capture is high and this 
may have commercial implications for 
implementation of CCS on cement 
plants in developed countries which are 
under competitive pressure from cement 

manufacturers in developing countries.  
The estimated costs of post combustion 
capture at new build cements plants are 
107/tonne of CO

2
 emissions avoided for 

a 1 Mt/y European cement plant and 
59/t for a 3 Mt/y Asian plant. Use of 
alternative solvents and integration with 
an adjacent power plant could more 
than halve the costs. Oxy-combustion 
offers the lowest cost solution for CO

2
 

capture at new-build cement plants (40/
tonne for a European plant) but further 
research and development is needed to 
address a number of technical issues to 
enable this technique to be deployed. 

The report also identifies that almost 
50% of cement production is currently in 
China where there is currently no driver 
to implement CCS in that country on 
cement plants.
 

1. Evaluation of 
 technology options

Figure 1: ETP 2008 chart from ‘Meeting the Challenges’ report

Summary of Work Programme for 2008

Annual Review 2008
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Our work on CCS in the power sector 
has looked at cost related issues. In 
particular with the recent escalation in 
consumable/material and equipment 
costs we have re-evaluated these 
impacts on the cost of building new 
power plants.  

The technology that we reviewed was 
pre combustion capture - integrated 
gasification combined cycle (IGCC), 
and report 2008/09 provides an 
updated cost analysis for IGCC plants 
co-producing hydrogen and electricity.   
Power plant construction costs and fuel 
prices have increased substantially in 
recent times.  

Report No. Report Title Issue Date

2008/01 3rd risk assessment network meeting report February 2008

2008/02 An assessment of the potential for CO
2
 storage in the indian subcontinent May 2008

2008/03 CO
2
 capture in the cement industry July 2008

2008/04 2nd expert meeting on financing  CCS projects July 2008

2008/05 3rd meeting of the oxy-combustion network November 2008

2008/06 4th   the wellbore integrity network meeting August 2008

2008/07 International network for CO
2
 capture: report on 11th workshop July 2008

2008/08 Assessment of subsea ecosystem impacts February 2009

2008/09 Production of hydrogen and electricity with CO
2
 capture – updated economic analysis August 2008

2008/10 Novel approaches to  improving the performance of carbon dioxide capture October 2008

2008/11
Reduction of residential carbon dioxide emissions through the use of small 
cogeneration fuel cell systems

November 2008

2008/12 Aquifer storage – development issues December  2008

2008/13
Carbon dioxide capture and storage in the clean development mechanism: assessing 
market effects of inclusion

December  2008

2008/14 Joint network meeting report December 2008

2008/15 Environmental impacts meeting report March 2009

2008/TR1 Scoping study on operating flexibility of power plants with CO
2
 capture November 2008

The estimated 2nd quarter 2008 capital 
costs of new IGCC plants without 
and with CO

2
 capture are 2070 and 

2970 /kW
e
 respectively.  At the current 

exchange rate at the time the report was 
published (1.5 US$/) the capital costs 
are equivalent to 3110 and 4460 US$/
kW

e
. The costs of electricity generation 

without and with CO
2
 capture at a 10% 

discount rate are 0.084 and 0.114 �/
kWh respectively, which are equivalent 
to 0.126 and 0.171 US$/kWh. Based on 
the difference between the costs of IGCC 
plants with and without CO

2
 capture, 

the cost of avoiding CO
2
 emissions is 

�48/t (US$72/t).  It should be noted that 
the global economic turmoil which has 
occurred since the report was completed 

will have an impact on power plant and 
CCS costs but the magnitude of the 
impacts is currently unclear.

Other work on capture has looked at 
more novel approaches to improving 
the performance of CO

2
 capture. (See 

report 2008/10).  The study indicated 
that systems integration seems to offer 
the greatest potential for improving the 
CCS system performance.  Issues that 
came to the fore relate to: the siteing 
of future CCS plants and how these 
could be better integrated into industrial 
conurbations. Other aspects included ways 
to reducing surplus oxygen requirements 
and identifying uses for surplus nitrogen 
for oxy-combustion processes.

Table 3: List of 2008 Reports

Summary of Work Programme for 2008

Annual Review 2008
w w w. i e a g r e e n . o r g . u k

IEA_GHG_ ANNUAL REVIEW_2009.indd   9 18/05/2009   10:50:10



8

A scoping study was also completed 
looking at the operating flexibility of 
power plants with CO

2
 capture (See 

Technical review 2008/TR1). The IEA 
GHG has undertaken several studies 
on power plants with CCS, all of which 
include assessment of operation at 
steady state full load. An important 
aspect which has not been considered 
in detail is operability.  This includes 
the ability to change the power output 
in response to changes in power 
demand, to be able to accommodate 
changes in ambient conditions, fuel 
compositions etc., to be easily started-

up and shut-down and to be able to 
accommodate equipment failures in a 
safe manner. Operability of fossil fuel 
fired power plants is likely to become 
more important in future. This is 
because renewable power systems will 
be built with variable outputs.  There 
will also be more nuclear plants built 
which are relatively inflexible, to reduce 
CO

2
 emissions. The operability of power 

plants with CCS could have a major 
impact on the extent to which CCS will 
be used in future and it could also be 
a significant factor in the choice of the 
optimum CO

2
 capture technology. The 

review has shown that currently there is 
little published work on the operability 
of power plants with CCS. IEA GHG 
will follow this study in 2009, with an 
activity to engage power plant operators 
and manufactures in dialogue to identify 
what more can be done in this area. 

On the storage aspects of CCS, an 
assessment of the potential for storage 
on the Indian sub continent mainly in 
deep saline aquifers has been completed 
(see report 2008/2). The study was 
carried out to follows up earlier work by 
IEA GHG on Europe and North America. 
The study has identified the most likely 
options for CCS throughout the Indian 
subcontinent, and this should form the 
basis for further investigation on a more 
localised scale. 

This work will likely benefit any 
organisation or body looking to set up a 
demonstration project in the future. The 
study has shown that there is potential 
for CCS to play an important part in the 
on-going development of the Indian 
subcontinent, and that varying options 
are best suited to different areas.

The geographical range of the study 
area means that some basins with 
good potential for storage are located 
several hundred kilometres from large 
point source. For example, the point 
sources in the north and centre of the 
subcontinent are between 500 and 
1000km from basins and reservoirs with 
good storage potential. 

The coastal areas show the greatest 
potential for successful deployment 
of CCS technologies. There is good 
potential for storage offshore in the Figure 2:  Map of Indian Subcontinent, showing point sources of CO2 

    storage basins and oil and gas fields

Summary of Work Programme for 2008

Annual Review 2008
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Mumbai, Krishna-Godavari and Cauvery 
basins. Pending development of 
technological options, there could be 
potential for large scale storage in Basalt 
formations in India.

On a broader scale the IEA GHG has 
undertaken a study of the current 
status of CO

2
 storage in deep saline 

aquifers worldwide. Earlier studies by 
the IEA GHG showed that the main 
geological storage reservoirs available 
globally for CO

2
 storage are deep 

saline aquifers.  However there is a 
wide range of estimates of the storage 
capacity of deep saline aquifers: from 
1,000 to over 10,000 GtCO

2
 globally.  

Many of the deep saline aquifers being 
considered for storage are ‘virgin’ 
formations and structures, in which 
little or no geological characterisation 
has taken place, in contrast to many oil 
and gas fields.  Therefore, considerable 
exploratory work will be required before 
such structures can be considered as “fit 
for purpose” for CO

2
 storage. A selection 

of safe and secure geological reservoirs 
must be accompanied by confidence in 
the associated CO

2
 storage capacities. 

The study aimed to provide an update 
on the knowledge base on deep saline 
aquifers that has developed in recent 
years, in particular since the 2005 IPCC 
Special Report on CO

2
 Capture and 

Storage (IPCC SRCCS). The study (see 
report 2008/1) has demonstrated that 
considerable progress has been made 
in addressing the knowledge gaps 
pertaining to CO

2
 storage in saline 

aquifers, as identified in the 2004 IPCC 
SRCCS. However, further research 
is still required. 

Nevertheless, the identified knowledge 
gaps are not considered barriers 
to injection projects; indeed, more 
widespread injection projects are 
required to demonstrate aquifer storage 

and allow calibration of predictive 
models. Further development of ‘Best 
Practice’ manuals for aquifer storage 
needs to focus on an increasing number 
of case study injection sites across 
different geographic regions.

One key aspect of the Programme’s 
work is to compare different options 
for greenhouse gas mitigation.  A 
study completed this year (see report 
2008/11) considered the potential for 
fuel cell combined heat and power 
(CHP) based on natural gas to reduce 
CO

2
 emissions in the residential sector. 

It compared the potential reductions 
with that of centralised decarbonisation. 
CHP enables users to operate with 
increased overall efficiency thus reducing 
consumption of fossil fuels and green 
house gas emissions. Fuel cells have 
the advantages of very low emissions 
and potentially higher power to heat 
ratios than other CHP systems. The 
study reviewed the current state of 
development of fuel cell systems that 
could be deployed in CHP mode.  The 
study then considered heat and power 
demands in the residential sector and 
the extent to which fuel cell CHP could 
reduce residential sector CO

2
 emissions 

in the OECD countries until 2050. 
The main conclusion was that fuel cell 
CHP systems can only be expected to 
make a small contribution to emissions 
reductions in the domestic housing 
energy market in the future. Their 
potential contribution is very sensitive 
to the carbon intensity of the electrical 
power supply and if this decarbonises 
substantially it would eliminate any of 
the advantages for domestic CHP systems 
consuming natural gas. Fuel cell CHP 
systems still suffer from high projected 
costs compared to competing CHP 
systems and unless this disadvantage 
can be effectively addressed it is felt fuel 
cells may struggle in the cost sensitive 
domestic market place.

The IEA GHG helps to facilitate the 
implementation of CCS in two ways.  
First by participating in key conference, 
workshops and meetings to provide 
“evidence based information” to 
support international and national 
developments on CCS policy and 
implementation strategies. Second, it 
organises workshops and  undertakes 
studies to provide information that 
is needed to assist implementation. 
Through its technical evaluation activities 
the IEA GHG identifies potential 
barriers to CCS implementation and 
then undertakes studies or organises 
meetings to begin to address these 
barriers.

•	 London Convention/Protocol.  
IEA GHG attends meetings as an 
observer.  This year the IEA GHG 
attended a working group meeting 
on Transboundary movement, 
hosted by Germany and the main 
parties meeting in October.  In 
2008 a reporting format for 
CO

2
 geological storage activities 

under the London Protocol 
was agreed.  The Parties also 
agreed that the London Protocol 
should not constitute a barrier 
to transboundary movement 
of CO

2
 and that consideration 

would be given to developing an 
amendment to the Protocol to 
achieve this.

2. Facilitating 
 implementation

In the last year the IEA GHG has been 
involved in the following activities:

Annual Review 2008
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•	 COP/MOP4 in Poznan – the IEA 
GHG attended as part of the IEA 
delegation. The  IEA GHG was 
invited to participate by a number 
of its members including the EC 
and Sweden to support their 
negotiating teams.  The IEA GHG 
also distributed information on 
its study on the impacts of CCS 
on the CDM market during the 
COP/MOP4. It is also noted that 
earlier work of IEA GHGs on CCS 
and CDM was acknowledged in a 
synthesis report prepared by the 
UNFCCC Secretariat after COP/
MOP3  and issued in 2008.

•	 The CSLF Technical Group –the  
IEA GHG has an agreement 
with the technical group to 
cooperate with CSLF.  The CSLF 
is an international governmental 
cooperation to help facilitate the 
development and deployment of 
CCS.  The IEA GHG has attended 
the CSLF technical group meetings 
during the year. It is undertaking a 
study identified by CSLF Technical 
Group to extend their work on 
storage capacity assessments 
and is participating in the Risk 
Assessment task force.

•	  The EU Zero Emissions Platform (ZEP) 
- the IEA GHG has participated in 
the Policy and Regulation Task Force.  
The ZEP is a collaboration of industry, 
NGOs and the European Commission, 
with the goal of enabling CCS on 
power plants by 2020 by providing 
advice to the EC on technology 
development, deployment and non-
technical issues.  

•	 IEA Regulators network – the  
IEA GHG was involved with the 
IEA and CSLF in launching this 
new network in May 2008. The 
network follows on from the CSLF 
Legal and Regulatory Task Force 
Initiative, and aims to provide 
updates and exchanges of views 
and experiences on legal and 
regulatory issues associated with 
the expansion of CCS worldwide. 
The target audience for the 
network are regulators and policy 
makers at state/provincial, national 
and international levels who are 
helping to develop and implement 
regulations on CCS. 

•	 IEA Road Map – As part of its G8 
commitments the IEA is developing 
a road map for CCS deployment 
that will provide policy advice for 
the G8 on CCS implementation.  
The IEA GHG is working with the 
IEA to develop this road map by 
inputting technical information 
from its study work.   

•	 CO
2
Qual Store JIP.  Det Norsk 

Veritas launched a joint industry 
project (JIP) in 2008 to develop 
guidelines for the selection and 
qualification of sites and projects 
for offshore geological storage of 
CO

2
. The IEA GHG with a number 

of its members is participating in 
this project together. IEA GHG will 
input information from its technical 
studies on CO

2
 storage.

One activity that the IEA GHG 
completed prior to this year was the 
Capture Ready review (see report no 
2007/04).  This report was widely used 
in 2008. The text in the proposed 
EC Directive was based on the IEA 
GHG capture ready report and the 
IEA GHG was acknowledged as a 
contributor to the draft Directive.  In 
addition, the UK Government issued 
a consultation document in 2008 
that includes consideration on what 
is meant by capture ready and how it 
might be implemented.  The text in 
the consultation paper again draws 
extensively on our 2007/04 report. 

At present, one route for financing 
CCS projects in developing countries 
is through the Clean Development 
Mechanism (CDM).  However, to 
date there has been no international 
agreement to include CCS in the CDM. 
The IEA GHG identified an area where 
we could provide independent technical 
input  to help support the process of 
gaining acceptance for CCS under the 
CDM.  A study looking at the Market 
Effects of CCS in CDM (see report 
2008/12) was therefore undertaken.  
The potential for CCS to flood the CDM 
market has often been quoted as a 
reason for not including CCS in the CDM.  
The IEA GHG study showed that there 
would only be a limited number of CCS 
projects likely to be included under the 
CDM by 2012.  Also, that whilst there 
would be more CCS projects by 2020, 
these would only contribute 10% of the 
CDM market, although some effect on 
carbon prices could be expected– unless 
this development is taken into account 
and quotas adjusted accordingly.  

Summary of Work Programme for 2008
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Financing CCS projects post 
demonstration is a major issue for the 
future wide scale deployment of CCS.  
A second workshop was held in North 
America in 2008 to address this topic.  
This followed a similar workshop held 
in Europe the preceding year. IEA GHG 
collaborated with the IEA Clean Coal 
Centre and the World Coal Institute 
to organise the workshop.  Its main 
purpose was to clarify the options 
available to finance CCS projects in 
North America and to increase the 

involvement of financial experts in 
discussions about possible economic 
instruments applicable to CCS.  The 
main outcomes from this workshop are 
presented in report No. 2008/4.

One other area that is recognised as a 
potential barrier to future implementation 
of CCS is shortages of skilled staff in 
the future.  IEA GHG and our German 
members organised an international 
summer school on CCS.  Post graduate 
students were introduced to CCS with 

the aim of attracting them into the 
industry when they start work. Following 
the success of the first school a second 
international summer school, was 
organised in 2008 in Canada.  Sixty  
students from 16 countries attended.  In 
2008, the IEA GHG has also worked to 
establish a summer school series with future 
meetings planned in Australia (2009) and 
Norway (2010).  An International Steering 
Committee has been set up to help guide 
the future progress and development of the 
school series.

Annual Review 2008
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the March Issue (No. 89) of Greenhouse 
Issues.  The second report was entitled 
“Carbon Capture and Storage – Meeting 
the Challenge of Climate Change”. The 
report summarises; why CCS is required 
as part of a portfolio of greenhouse 
gas mitigation measures, the costs of 
the technology and how these can be 
reduced in the future, the current status 
of CCS and how quickly it could be 
deployed and what is needed to establish 
the technology including appropriate 
laws and regulations, financing and 
public support for CCS. 

The Programme puts considerable effort 
into disseminating information on its 
activities and technical evaluations. The 
programme operates two websites: the 
home web site www.ieagreen.org.uk 
which provides general information on 
the Programme’s activities and a website 
which focuses on providing technical 
information related to CCS  
(www.co2captureandstorage.info). The 
two main web sites remain popular with 
over 3.7 million hits on both this year.  
In addition, this year we set up a web 
page on Wikipedia with links to our 
other sites to help broaden knowledge 
on the Programmes activities. The link 
to this web page is: http://en.wikipedia.
org/wiki/IEA_Greenhouse_Gas_R&D_
Programme.

We continue to distribute our quarterly 
newsletter, Greenhouse Issues which 
also provides general information on our 
activities and greenhouse gas mitigation 
activities in member countries.  The 
newsletter is circulated as a paper copy 
but is also posted on the home web 
site.  The newsletter remains popular - 
the distribution list stands at over 7000 
copies going to 113 countries.  The 
majority of requests for copies are for 
printed copy although requests for 
electronic distribution of the newsletter 
are increasing.

During the year we produced three 
public summary reports. The first of 
these considers the use of Voluntary 
Carbon Offsets as an alternative 
means for organisations to mitigate 
greenhouse emissions.Carbon offsetting 
can be an option for those seeking to 
move towards “carbon neutrality” in 
situations where it is not practical to 
actually reduce their emissions to zero.  

3. Dissemination 
 activities

The carbon offset market is growing 
and was estimated to be worth $100 
million in 2006, with various markets 
developing around the world such as  
the Chicago Climate Exchange.  The 
report concludes that offsetting can 
never be a first step in any carbon 
neutral strategy but it can play a role 
in making organisations less carbon 
intensive and it should be applied as part 
of a portfolio of options including more 
practical measures.

The remaining two were collaborations 
with the IEA Working Party on Fossil Fuels 
and Bluewave Resources from the USA to 
produce two summary reports on CCS.  
The first entitled “ Geologic Storage 
of CO

2
”, summarises the processes 

involved in CO
2
 storage, where storage 

can occur globally, how storage projects 
can be monitored and how leaks can 
be mitigated in the unlikely event that 
they occur. The report was not designed 
to give information on specific storage 
operations but rather give an overview 
of the steps that need to be considered 
when planning a storage operation. A 
3 page booklet summarising the report 
was also produced and distributed with 

Summary of Work Programme for 2008
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technical developments on CCS. 
In total some 725 technical papers were 
presented, either orally or as posters. 
Details of the conference can still be found 
on the conference web site: 
http://mit.edu/GHGT9/.  In 2009, the 
proceedings from the conference, which 
will contain the technical papers from the 
conference will be published.  In addition 
we will produce a summary report of the 
main findings from the conference and 
a Special Issue of IJGCC will be published 
containing selected papers from GHGT-9.

At GHGT-9, IEA GHG operated a stand 
to disseminate public summary reports 
and other related information.  The 
IEA GHG team also presented a 
number of technical papers at 
the conference on the technical 
evaluations it has undertaken and 
on the results from international 
research networks.

In addition to own conference 
and workshop activities the 
IEA GHG staff have attended 
some 21 conference and 
workshops around the 

13

world and 
have given 

presentations on 
our technical work 

and other IEA GHG 
activities.  A list of 

presentations given is 
given in Table 4.

As well as these 
information activities, 

IEA GHG of course 
provides members  with 

technical reports which are 
disseminated by the membership 
themselves in their respective 
countries and organisations. IEA 
GHG also distributes reports and 
information developed by 
members themselves as part of its 

internal dissemination activities.

 

With regard to the dissemination 
of technical information on CCS the 
Programme has maintained its association 
with Elsevier Science, the scientific 
publisher.  The General Manager has 
continued as the Editor-in-Chief of the 
International Journal on Greenhouse 
Gas Control (IJGCC). This journal is in its 
second year and is growing in popularity..  
Four issues of the Journal were published 
in 2008, with a total of 68 technical 
papers. 

IEA GHG is the guardian of the 
Greenhouse Gas Control Technologies 
conference.  In 2008 IEA GHG, in 
association with MIT and USDOE, 
organised the 9th conference in the series, 
GHGT-9.  The GHGT-9 conference was 
held in Washington D.C in November 
2008.  The conference was the largest 
held to date, attended by 1470 delegates 
from 23 countries.  The conference 
series has established itself as the main 
international technical conference on 
greenhouse gas mitigation and has a 
strong focus on presenting the latest 

IEA_GHG_ ANNUAL REVIEW_2009.indd   15 18/05/2009   10:50:35
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Presentations Location and date Speaker

  An Overview of Global CCS Activities   Climbus CCS workshop, Helsinki, Finland. 
  5th February, 2008 

John Gale

  CCS – The Developments Worldwide   European Energy Forum Dinner, 
  Brussels, Belgium.  
  19th February 2008 

Tim Dixon

  International Trends in CCS Technology;
  How far away are we from a demonstration plant?

  CCS workshop, Johannesburg, 
  South Africa. 20th February 2008

John Gale

  Carbon Capture and Storage 
  – the European Silver Bullet?

  Carbon Market Insights 2008, 
  Copenhagen, Denmark. 11th - 13th March 2008

Mike Haines

  European large scale demonstration projects 
  

  7th Annual Carbon Capture 
  and Sequestration Conference Pittsburgh,                
  USA. 
  5th to 8th May 2008

John Gale

  Oxy fuel R&D Topics 
  – issues to be addressed

  Workshop on Oxy fuel combustion, 
  Institute of  Physics, Leeds UK. 7th May 2008

Stanley Santos

  International legal and regulatory developments,    
  and principles for established for CCS.

  IEA CCS Regulators Network, 
  IEA Paris, France. 13th-14th May 2008

Tim Dixon

  Current status and developments 
  in CO

2
 capture technology

  29th AIChE Colloquim, Advancing Kyoto,    
  The Hague, the Netherlands. 12th June 2008

Stanley Santos

  1.   The role of CCS as a climate change mitigation
        option, Energy technology per spectives

  2.   The International Energy Agency & The IEA 
        Greenhouse Gas R&D Programme An Overview

  3.   Barriers To The Implementation of CCS

  4.   International Policy and Regulatory Developments
        on CCS Building the Legal Framework

  5.   International Activities on CCS

  PPC Seminar of Status of CCS, 
  Athens, Greece. 

  24th - 25th June 2008

John Gale

  Oil and Gas Fields: an Opportunity for CO
2
 

  Storage or not?
  19th World Petroleum Congress, 
  Madrid, Spain. 
  29th June - 3rd July 2008

Neil Wildgust

Table 4: Presentations given in 2008
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Presentations Location and date Speaker

  The IEA Greenhouse Gas R&D Programme
  Facilitating CCS research, development, 
  demonstration and dissemination

  Conference on CCS in a low carbon energy   
  future, The Hague, The Netherlands. 30th  
  June - 1st July 2008

Mike Haines

  An Overview of CO
2
 Capture Technology 

  – the Challenges Ahead
  CSLF Capacity Building Workshop, Mexico  
  City,  Mexico. 9th - 11th July 2008

Stanley Santos

  1.   IEA GHG International Research Networks on 
        Geological Storage

  2.   Capture Ready – from concept to Implementation

  3.   International Legal & Regulatory Developments 
        for CCS

  4.   Transportation of CO
2
 – Legal Safety and 

        Economic Considerations

  5.   Status and Costs for CO
2
 Capture in Power 

        Generation

  2nd Petrobras International Seminar of CCS,  
  Salvador, Brazil. 9th - 12th September 2008

1. & 2. John Gale

3. & 4. Tim Dixon

5. John Davison & 
Kelly Thambimuthu

  Results from the IEA GHG International Research 
  Network on Wellbore Integrity

  EAGE, Budapest, Hungary. 
  30th September 2008

Neil Wildgust

  International Developments in CCS   ScanREF Conference, Oslo, Norway. 
  1st - 2nd October 2008

John Gale

  International Status of CCS   CERTH/ISFTA Workshop on CCS,  
  Athens, Greece. 15th October 2008

John Gale

  1.  Current Status and Developments in Carbon   
       Capture Technologies for Power Generation   
       (What are the Challenges Involved)

  2.  What is the Role of CCS in the Power 
       Generation Industry

  Indonesia CCS National Workshop, 
  Jakarta, Indonesia. 
  30th October 2008

Stanley Santos

  Regulatory developments in CCS   IMechE Seminar on CCS, London, UK. 
  12th November 2008

Tim Dixon

  EU Policy, ETS and CCS   UCD Urban Institute conference on CCS, 
  Dublin, Ireland. 24th November 2008

Tim Dixon

  Latest developments in capture technology   2nd Annual European Capture and 
  Storage Summit. 2nd - 3rd December 2008

John Gale

  Update on Poznan outcomes   CCSA meeting, London, UK. 
  15th December 2008

Tim Dixon

Annual Review 2008
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IEA GHG has been instrumental in 
the past in setting up international 
monitoring programmes alongside early 
commercial CO

2
 injection projects.  One 

such project is the IEA GHG Weyburn 
CO

2
 Monitoring and Storage project 

established in 2000. The project was 
reformed in 2008 and is now called 
the IEA GHG Weyburn-Midale CO

2
 

Monitoring and Storage Monitoring 
project with a new set of partners from 
USA, Canada and Japan.  IEA GHG has 
been invited to participate in the project 
as an observer on both the Technical 
Steering group and the Policy and 
Communications group.

IEA GHG has also been directly involved 
in providing technical input and 
assistance on dissemination to three 
multi-partner European Commission 
projects namely: Dynamis, CO2Remove 
and MOVECBM.  The Programme 
also signed a co-operation agreement 
with another EC supported project, 
CO2GeoNet.  This is a European centre 
of excellence on CCS that has interests 
in public communication, training 
and expertise on monitoring of CO

2
 

storage that compliments the IEA GHG’s 
activities in these areas.  For this reason 
it was agreed that both groups would 
exchange information and that the 
IEA GHG would use their expertise for 
activities such as the summer school, 
network meetings and peer review 
activities.

The international research networks are 
a central pillar of IEA GHG’s activities in 
fostering international collaborations 
on research related to CCS. These 
networks bring together experts and 
research groups from around the world, 
working on key research topics related 
to the development and deployment 
of CCS. The network meetings aim to 
provide a forum for open discussion 
amongst researchers on their technical 
work, to share their data and learn from 
other researcher’s experiences.  The 
networks also contribute to international 
knowledge on “what we have learnt” 
from CCS projects.

In 2006, IEA GHG was operating two 
technology based networks on CO

2
 

capture and three networks on key 
research topics on the geological storage 
of CO

2
. In addition, IEA GHG organised 

an international expert seminar on 
the impacts of leakage of CO

2
 from 

geological storage reservoirs.  

The capture networks are focused 
on developments in post combustion 
capture and oxy fuel combustion.  The 
post combustion capture network 
is in its 9th year of operation and a 
summary of the outcome of the 
2008 meeting held in Austria is given 
in report 2008/7.  The meeting was 
fully subscribed with 100 delegates 
attending from 16 countries. Topics 
covered at the workshop included: 
updates and progress reports from pilot 
plants operating around the world, 
reports by technology suppliers on 
their developments, and a discussion 
session on the meaning of the term 
“capture ready”.  The workshop also 
reviewed what the most promising 

next generation post combustion 
technologies might be.  The 3rd 
meeting of the oxy fuel network 
was held in Yokohama, Japan.  This 
network provides a forum for key 
industry players and stakeholders 
to discuss developments in oxyfuel 
combustion technology.  The meeting 
provided updates on the status of the 
key oxyfuel pilot projects that are being 
built at present.  A summary of the 
2008 meeting can be found in report 
2008/5.

The Asia Pacific Partnership Programme 
has set up an Oxyfuel Combustion 
Working Group (OFWG) that will help 
in the promotion of the technology. 
The inaugural meeting was held on 
the evening of 4th March 2008 at 
Yokohama in conjunction with the    
Oxy-combustion network meeting.   
One of the key objectives of the OFWG 
is to initiate discussion and identify key 
research areas wherein players from 
the large scale demonstration projects 
could collaborate. IEA GHG has also 
been asked to be  Chair of the OFWG 
as we are seen as independent of all 
the specific interests represented in 
that group. IEA GHG will continue 
to co-ordinate its network activities 
with this working group, because it is 
complementary and supplementary to 
the information gathering objective of 
the Oxyfuel  combustion network.

4. Facilitation of 
 international 
 collaboration

16
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Yokohama, Japan. Location for the 
Oxy-fuel Combustion Network Meeting
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The geological storage networks 
cover monitoring of CO

2
 

storage, wellbore integrity and 
risk assessment.  Each of these 
networks has been operating 
for three/four years. Individual 
meetings of the Risk Assessment 
network (See report 2008/1) and 
the Wellbore integrity network (see 
report 2008/06) were held in early 
2008.  However, in June a meeting 
of all three geological storage 
networks was organised in New 
York, USA and was hosted by the US 
EPA.  The aims of the Joint Network 
Meeting (JNM) were:  to ensure the 
networks are working in their most 
efficient way i.e. avoiding overlap 
and duplication; to identify common 
areas that require input from more 
than one network; and finally to set 
the future direction of the networks 
for the next three years.  As a 
preparatory measure, summaries 
of the findings of each of the three 
network meetings were produced 
and circulated to all attendees.  The 
JNM was considered to be a major 
success (see report 2008/13).  As 
well as refocusing the current 
individual network activities the 
meeting identified areas for future 
research.  Two areas identified were 
on health and safety issues relating 
to CCS infrastructure and the need 
for more work on developing best 
practise on site characterisation. 
Both these areas are covered by 
work already underway by the IEA 
GHG and the results from these will 
be fed back to the networks at a 
later date.  The JNM also indicated 
that there might be a need for 
a further network focused on 
modelling.  However, it was also 
noted that modelling activities are 
relevant to the individual networks 
as well.

In September, IEA GHG organised 
an international workshop to help 
define the R&D needs necessary to 
assess the potential environmental 
impacts of CCS. In particular, the 
workshop looked at potential 
impacts of leaks in scenarios 
both onshore and offshore.  The 
offshore scenarios were drawn 
from a study undertaken by IEA 
GHG which reviewed the current 
state of knowledge on impacts of 
CO

2 
migration into the ocean from 

offshore geological storage projects 
(see report 2008/13).  The workshop 
attracted some 30 researchers 
from the USA and Europe.  The 
workshop was successful in that it 
identified the key issues that need 
to be addressed and the type of 
information required to address 
regulatory needs and what might 
be needed to address potential 
public concerns.  A second expert 
workshop will be planned in two 
years when it is felt that sufficient 
new data and research material will 
be available to warrant a second 
event.

Organising external peer review 
for projects and programmes has 
also become an activity where IEA 
GHG has been able to draw upon 
the experts that participate in its 
international research networks.   
IEA GHG is able to use this resource 
to undertake an independent review 
of activities by international experts.   
This year, IEA GHG organised an 
external international peer review 
for the US EPA on its Vulnerability 
Assessment tool and an international 
peer review for the US DOE on its 
Regional Partnerships Programme. 
Both peer reviews were acknowledged 
as being extremely valuable by the 
organisations concerned.

17Annual Review 2008
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Financial Summary

In addition, income is generated 
from sponsorship of individual 
network meetings and the 
summer school activities and also 
from monies held on deposit in 
the Programme accounts.  The 
total income in 2008 was  
£1 696 120. 

The breakdown of 
expenditure in 2008 is 
summarised in 
Figure 4.

The IEA 
Greenhouse 
Gas R&D 
Programme 
provides its 
members annually 
with an audited set 
of accounts.  The 
audited accounts are 
approved by the IEA 
EPL Board of Directors.  

Figure 4 - Breakdown of Expenditure 2008
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The IEA Greenhouse Gas R&D Programme is a 
not-for-profit organisation. The expenditure 
for the Programme is therefore managed to 
match the income received in each calendar 
year. The principal income comes from 
member’s annual subscriptions.
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The General Manager, John Gale, is 
responsible for the operation of the 
Programme and the management of 
the research programme fund to meet 
member’s needs.   The Programme 
Team is organised into 4 parts which 
are:

•	 The Programme Support Team 
which provides administrative 
and non-technical support to 

the General Manager and the 
Programme Team as a whole.

•	 The Capture and Integrated 
Systems team which undertake 
technical activities related to 
technical evaluations and manage 
the capture networks.

•	 The Geological Storage Team, 
which undertakes technical 

activities related to the geological 
storage of CO

2
 evaluations and 

manages some of the geological 
storage networks.  

•	 The Regulatory Support team, 
which also manages technical 
studies and some of the geological 
storage networks but which also 
co-ordinates activities related to 
technical implementation.

Programme Team

20

In 2008 the Programme team consisted of 10 full time and 1 part time member of staff.  Additional 
specialist support on items such as IT etc., are contracted in as required. One staff member was on 
maternity leave during the year.

IEA EPL
John Topper

General Manager
John Gale

Regulatory Support Team
Tim Dixon, Brendan Beck

Capture & Integrated Systems Team
John Davison, Mike Haines, Stanley Santos

Geological Storage Team
Neil Wildgust, Toby Aiken

Programme Support Team
Tricia Watkins, Sian Twinning, 

Andrea Lacey
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Toby Aiken Brendan Beck
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Mr Theodor Zillner (M)
Ministry of Transport, 
Innovation and Technology, 
Renngasse 5 
A-1010 WIEN
AUSTRIA
Tel:  +43 1 711 6265 2925  
Fax: +43 1 711 6265 2926
Theodor.zillner@bmvit.gv.at

Mr Ernst Goettlicher (A)
ernst.goettlicher@wienstrom.at 

AUSTRIA

Mr Eric Bjorklund (M)
The Ministry for Climate 
and Energy,
Danish Energy Agency
EUDP, Research and 
Development
Amaliegade 44
DK - 1256 Copenhagen K
DENMARK
Tel: +45 33 92 67 01
ebj@ens.dk

Mr Michael Madsen (A)
Nordic Generation, Thermal 
Power
Vattenfall A/S
Støberigade 14
DK-2450 Copenhagen SV
DENMARK
Tel: +45 88275000
michael.madsen@vattenfall.com

DENMARK

CANADA
Mr Bill Reynen (M) Director
Geological Survey of Canada - 
Calgary
Natural Resources Canada
3303-33rd Street NW
Calgary, Alberta
CANADA
T2L 2A7
Tel: +1 403 292 7156
Fax: +1 403 292 5377
breynen@nrcan.gc.ca

Dr Malcolm Wilson (A)
Energy INet
c/o University of Regina
3737 Wascana Parkway
Regina, SK S4S 0A4
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Members of the Programme Contacts

Further information on the IEA Greenhouse Gas R&D 
Programmes activities can be found at: 

 www.ieagreen.org.uk

General inquiries can be made via : mail@ieaghg.org

Specific enquiries regarding IEA GHGs activities can be made 
by writing to the General Manager at:

General Manager 
IEA Greenhouse Gas R&D Programme 

Orchard Business Centre 
Stoke Orchard 

Cheltenham 
Gloucestershire 

GL52 7RZ 
United Kingdom

Or by telephoning the office on: 

+44 (0)1242 680753
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