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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 28 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, development 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.

Disclaimer
This booklet was prepared as an account of work sponsored by the IEA Greenhouse Gas R&D Programme. The views and opinions of the 
authors expressed herein do not necessarily reflect those of IEA Greenhouse Gas R&D Programme, its members, the International Energy 
Agency, nor any employee or persons acting on behalf of any of them. In addition, none of these make any warranty, expressed or 
implied, assumes any liability or responsibility for the accuracy, completeness or usefulness of any information, apparatus, products 
or process disclosed or represents that its use would not infringe privately owned rights, including any party’s intellectual property rights. 
Reference herein to any commercial product, process, service or trade name, trade mark or manufacturer does not necessarily constitute or 
imply an endorsement, recommendation or any favouring of such products.
Copyright © IEA Greenhouse Gas R&D Programme 2011
All rights reserved.
IEAGHG would like to thank all contributors to this booklet, without their input, it would not have been possible to create such a record of 
the past 20 years of the IEAGHG.

Date Published: October 2011, Review compiled and designed by Toby Aiken. 
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All those years ago, back in 1991, the 
Earth Summit was a seminal event 
organised by the UN which effectively 
came up with an agenda for the future, 
simply known as Agenda 21. The 
premise behind Agenda 21 was that 
of sustainability for the development 
of the planet and how the human race 
should tackle challenges in order to 
best achieve this. The summit was 
fairly comprehensive, addressing 
topics as diverse as protection of 
the Earth’s flora and fauna, global 
warming and climate change; it 
was the precursor that started 
people thinking about the tone of 
developments around the world, and 
how these need to change in order to 
preserve this planet. The IEAGHG was 
established as a consequence of the 
lead up to and what happened at that 
summit, and as such this was the first 

key milestone in the development of 
what IEAGHG is today. 

IEAGHG was established in 1991 by 
Jim Harrison, the Director of CRE in 
British Coal, as a way of responding 
to the challenges emerging from the 
Earth Summit for the mitigation of 
greenhouse gas emissions from the 
use of fossil fuels. Partnerships were 
formed under the umbrella of the 
IEA, with John Topper, also from CRE, 
being integral to bringing together 
these partnerships for the formation of 
IEAGHG as an Implementing Agreement 
under the International Energy Agency. 
The foundation members of the 
programme were 12 countries, and 
with the exception of Italy, are all still 
members today (Spain did leave the 
programme temporarily, but returned 
at a later stage). These 12 Contracting 
Parties were joined soon after by RWE 
and DMT from Germany as sponsors, 
and RWE remains a sponsor to this day. 

The early years of work, provided a 
better definition of the CO2 capture 
technologies, pulling together the 
data and knowledge on appropriate 
capture technologies, storage methods 
and early opportunities, and life-cycle 
analyses as well as maintaining parallel 
work on non-CO2 greenhouse gases. 
In the course of carrying out these 
tasks and in defining processes, the 
programme coined a lot of terminology 
that was eventually adopted by the 
wider international CCS community, 
such as post-combustion, pre-
combustion and Oxyfuel combustion; 
CO2 Storage as opposed to disposal, 
and the use of the term saline reservoirs 
where storage is mainly targeted 
rather than aquifers, which avoided 
the unfounded links with sources 

of drinking water that most people 
commpnly associate as being sourced 
from non saline aquifers. Harry Audus 
who later became the General Manager 
was largely involved in this process, 
and these terminologies remained 
important in setting the standards for 
adoption by all in the years to come. 

In terms of practical R&D and early 
engagement in R&D, IEAGHG was 
among the first supporters of the 
SACCS project in 1995, operated by 
Statoil at Sleipner, and the programme 
also provided a collaborative 
agreement for cooperation in CANMET 
Energy,  Canada’s Oxyfuel Combustion 
Pilot Project. IEAGHG then went on 
to participate and support in 1998 
the Weyburn Project in Canada. 
The following years were to see the 
programme became increasingly 
engaged as events unfolded under the 
UNFCCC, more involvement with the 
IEA in Paris, and with the UNFCCC’s own 
activities. 

The dawn of 1998 also saw the 
programme organise a conference 
on ‘Activities Implemented Jointly’ 
in Vancouver, which addressed 
cooperation among nations 
on greenhouse gas mitigation 
technologies in the lead up to COP-3 
held in Kyoto. The outcomes from this 
Kyoto meeting were to prove seminal 
in countries taking on commitments to 
mitigate their emissions, and there was 
more interest in CCS as a technology 
option from this point. 

This was followed by our participation in 
the establishment of the Zero Emission 
Technology Platform at COP-8 in Delhi, 
and I was part of the IEA delegation 
that launched this activity. The lead 
up to this event was instrumental in 
gaining the attention of the convention 
and of the Intergovernmental Panel on 
Climate Change (IPCC) which led to an 
invitation for myself and the project 

IEAGHG: 1991-2011
by Kelly Thambimuthu, ExCo Chairman

Kelly Thambimuthu, 
IEAGHG ExCo Chairman
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director of the time, Paul Freund, to 
organise a fact-finding workshop 
to determine whether an in depth 
evaluation of CCS was warranted. 
The workshop was organised in 
conjunction with the Government of 
Canada in Regina with the assistance of 
Malcolm Wilson. The workshop proved 
successful in convincing the IPCC that 
an in depth report was required, and 
many IEAGHG members and staff were 
subsequently engaged in the writing 
of the IPCC Special Report on CCS that 
was published in 2005. Paul Freund, 
John Gale and myself played leading 
roles as Contributing Lead Authors 
in the writing of 3 chapters of this 
report and John Davison, Olav Karstad, 
Malcolm Wilson and many others 
from our membership contributing as 
lead authors. All were subsequently 
recognised for their contributions in 
winning the IPCC’s Nobel Peace Prize 
in 2007. The IPCC Special Report on 
CCS led to the adoption of CCS as a 
recognised climate change mitigation 
technology at COP-11 in Montreal. 

The IPCC report highlighted the 

apparent lack of published data world-
wide on CCS, most of that which was 
available originated from IEAGHG, and 
so this led to the establishment of the 
International Journal of Greenhouse 
Gas Control (IJGGC) by Elsevier, with 
our current General Manager John 
Gale serving as both the founding and 
current Editor-in-Chief.  

From the early days of inception we 
also started our own conference series 
which subsequently merged with 
another ongoing conference series 
that preceded us to form the GHGT 
conference series that continues under 
our stewardship. Together with the 
IJGGC journal the conference series 
now provides a very credible and 
premier global source of information 
on technologies for GHG mitigation.

In the midst of these activities and 
interests as the world increasingly 
embraced CCS, we more recently 
extended our activities covering our 
establishment of several international 
research networks, two new conference 
series on post combustion and oxyfuel 
combustion capture, participation in 

the activities of the G8 Clean Energy 
Initiative, capacity building in the form 
of an International CCS Summer School 
series, and participation in a number 
of workshops throughout Africa just to 
name a few. 

All through this 20 year period, our 
membership has continued to grow 
with our success being primarily 
driven by the enthusiasm, loyalty and 
significant contributions made by 
our members and staff and a cadre 
of scientists and experts throughout 
the world who support our work and 
participate in the events we organise. 

It has been a truly fulfilling and eventful 
experience for all of us involved and we 
deserve to join together and celebrate 
the very many accomplishments and 
contributions made to the world in our 
20 year journey thus far. However we 
must do so in the humble belief that we 
have just begun to scratch the surface 
of the enormity of the challenge facing 
us in the task to reduce GHG emissions 
to mitigate global climate change, and 
continue unabated our efforts to tackle 
the journey ahead. 

IEAGHG 20 Years of Evolution 
by John Gale, General Manager

20 years is not a long timeframe in the cycle of evolution, but 20 years has seen 
considerable change in IEAGHG for instance in terms of the membership and 
the way it operates.  It is probably correct to say that when the IEAGHG was 
started in 1991 nobody envisaged it would be still operating after 20 years.  
At that time there were 12 members, all OECD countries. The first Executive 
Committee meeting was held on 21st-22nd January 1992 and comprised 26 
people.  Now the membership stands at 46,  and the Executive Committee 
meeting often comprise 70 or more delegates.

Countries, like India and South Africa.  
In addition, we now have a strong 
industry support, which has grown 
from 2 industry sponsors that came 
on board in 1992 to 26 today.  These 
sponsors are drawn from the oil and 
gas industry, the coal industry and the 

power sector. The dialogue between 
industry and government across the 
table at our Executive Committee 
meetings, we believe is one of the 
strengths of the Programme and one 
we are keen to continue. Despite 
having a large industry component 
one core value that IEAGHG started out 
with and one that we will always retain 
is our independence. Our business is to 
provide our members with informed 
information that they can utilise in 
their own research planning and policy 
development as appropriate. 

This in itself brings its own interesting 
challenges, like trying to gain consensus 
with so many differing views.   We now 
have 19 countries taking part as well 
as the European Union and OPEC. 
Our country membership includes 
both OECD and also Developing 
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As membership has grown so has the 
work programme to meet member’s 
needs. When the good ship IEAGHG 
started its voyage it had 3 staff, 
all engineers drawn from the coal 
Research of British Coal.  Now we 
have 15 staff on board,  with a range 
of scientific disciplines that reflect the 
interdisciplinary nature of CCS, such 
as chemical engineers, geologists, 
geophysicists etc., We recruit now 
directly from Universities and from 
related industries.  

Techno-economic evaluations of 
capture systems were the cornerstone 
of IEAGHG’s work programme at the 
outset and to a degree remain so to 
this day, although the type of studies 
we undertake is more expansive to 
encompass the full scope of CCS 
activity.   Research directions and 
needs have also changed as CCS nears 
the commercial market place.  The 
IEAGHG started its first international 
research network some 14 years ago 
on Post Combustion capture. Now this 
and the more recent Oxyfuel network 
have increased in popularity such 
that we have had to turn them into 
conference series to accommodate 
both the demand to present papers 
and increasing number of attendees. 
Following this we recently started a 
research network on solid looping 
which is itself growing in popularity 
as the technology moves from the 
laboratory to the pilot scale.  We also 
have 5 popular research networks on 
storage related topics namely: risk 
assessment, monitoring, modelling, 
wellbore integrity and environmental 
impacts. With GCCSI we recently started 
a research network on social research 
to help develop guidance on best 
practice for public engagement. These 
networks typically number some 50-

60 experts in the field and allow more 
concentrated and focused discussion 
on topics than conferences allow and 
hence now form an integral part of the 
IEAGHG’s work programme. 

The IEAGHG became involved in 
Practical R,D&D activities in 1995 
with the SACS project based on the 
commercial injection of CO2 at the 
Sleipner field in Norway. We then 
became involved in the Weyburn 

monitoring project a few years later. 
Other followed over the years, like the 
CO2-ECBM project in Poland, RECOPOL 
and more recently injection of CO2 into a 
depleted gas field in Germany at Ketzin 
(CO2SINK).  Direct involvement in these 
projects was very useful in building 
our knowledge base on CO2 injection 

and storage issues. In the early days we 
could count the number of injection 
projects on one hand, but now there 
are many injection projects proposed 
and underway and we do not have the 
resources to participate in all of them. In 
the last two years we have reconsidered 
our approach and are not planning 
any further direct involvement in such 
projects.  However, we will continue 
to bring value wherever we can.  In 
2004 we organised a peer review of 

the Phase 2 project programme at 
Otway in Australia, which we repeated 
in 2009, and more recently we have 
been assisting the USDOE with their 
Regional Partnerships Programme 
by co-ordinating international peer 
reviews of the Programme and its 
achievements to date. 

20 Years of Evolution

IEAGHG Members
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Our work on facilitating implementation 
started in mid 2000 mostly looking at 
barriers to technology development 
and ways to overcome them. Mostly 
now we concentrate on providing 
“evidence based” information to 
groups like the UNFCCC, IMO, OSPAR, 
and this is an area where we have 
been putting in considerable effort in 
the last few years to ensure CCS was 
included in the major international 

treaties and helping to support the 
development of regulations on CCS 
in regions like Europe by providing 
technical information to underpin the 
regulations. In 2002 it was recognised 
that there would likely be a human 
capacity shortage if CCS were to be 
deployed at the scales suggested by 

the IEA CCS roadmap. To help offset 
that perceived shortage we set up the 
summer school series the first being 
at Kloster Seeon in Germany in 2007. 
Since then we have undertaken annual 
CCS summer schools. The last held in 
Illinois, USA, taking the total alumni to 
280 students from over 32 countries. 
One of the key deliverables from the 
schools is that the students build up a 
list of contacts in both developed and 
developing countries that should be 

useful to them in their future careers 
in what we hope will become a global 
business.

The IEAGHG has always recognised 
that communicating the results of our 
work and others is a necessity.  We 
established the first newsletter for the 

CCS sector, called Greenhouse Issues in  
November 1991. The newsletter, now 
called Greenhouse News, continues to 
be well received and now has a mainly 
electronic distribution of around 6500 
in 98 countries. Of course the GHGT 
conference has gone from strength to 
strength, from 400 attendees at GHGT-
4 in Interlaken in 2000 the first of the 
merged series, we had 1670 attendees 
at the last conference in Amsterdam 
in 2010 (GHGT-10). Over the years the 
conference has established itself as 
the premier international technical 
conference on CCS.

When IEAGHG started they were no 
similar organisations working in the 
field of CCS; now there are many other 
organisations, like the IEA CCS unit, the 
GCCSI and others. However we have 
developing collaborative arrangements 
with these organisations to avoid 
duplication where ever possible and 
to look in all cases where we can add 
value to their activities and our own.

The most visible change we have 
instigated has been in the last two years. 
We felt that our logo and image needed 
remodelling, so we developed our new 
logo focussing on the abbreviation of 
our name IEAGHG. We updated and 
rebuilt our website to make it easier to 
navigate and to host all our activities on 
one site.  We have also taken on board 
new developments in communications 
such as social networking, with our 
twitter feed and facebook pages. Such 
developments were inconceivable 20 
years ago.

Overall the last 20 years has seen some 
dramatic changes in the way IEAGHG 
operates. We can only guess what the 
future might hold, but whilst there is 
still a need for our type of activity we 
will try and embrace it.
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IEAGHG: CO2 Capture
By John Davison, IEAGHG
IEAGHG has contributed to R&D on CO2 capture by undertaking technical 
studies and organising networks and workshops.  The studies have provided 
impartial technical assessments of CO2 capture technologies for use by policy 
makers, researchers and industry and the networks have brought together 
researchers for focussed discussions and information dissemination.
IEAGHG has undertaken numerous studies on capture throughout the last 
20 years. The studies have evaluated and compared the performance and 
costs of capture technologies on a consistent basis, identified promising new 
technologies and assessed important issues as and when they arise. Studies 
on the leading capture technologies (post combustion solvent scrubbing, oxy-
combustion and pre-combustion capture) have been undertaken periodically to 
ensure that up to date 
information is available. 
IEAGHG has been one 
of the leading providers 
of information on costs 
and performance of 
CO2 capture plants, for 
example our studies 
provided one of the 
main inputs to the 
IPCC’s Special Report 
on CCS published in 
2005. 

IEAGHG’s capture 
studies have 
concentrated on power 
generation, which is the 
largest single source of 
CO2 emissions from the 
use of fossil fuels. Plants 
which use bituminous 
coal and brown coal 
have been assessed and 
several studies have 
also been undertaken 
on capture in natural 
gas and biomass 

John Davison, 
IEAGHG
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fired plants, which are now becoming regarded as increasingly important for the future. The studies have considered 
installation of capture in new power plants and retrofits to existing plants.  IEAGHG undertook a prominent study on ‘CO2 
capture ready plants’ which has formed the basis for definitions of such plants adopted by many policy makers worldwide.

Recent work by the IEA Secretariat and others has predicted that a substantial proportion of CCS use in future will be in 
industries other than power generation. IEAGHG has undertaken some prominent studies on capture in other industries 
including cement production, oil refining and synthetic oil production.

In addition to its studies on the current leading capture technologies, IEAGHG has undertaken studies on technologies that 
are at an earlier stage of development, to help identify promising technologies and conversely to identify technologies 
that will struggle to be competitive. Studies have also been undertaken on important components of capture plants, such 
as oxygen production plants and CO2 compressors, and important aspects of CO2 capture such as corrosion, safety and 
environmental emissions. In the early 1990s IEAGHG undertook one of the first full fuel cycle assessments of CCS, which 
took into account emissions associated with plant construction, fuel supply as well as the power generation and CO2 
capture plant.

IEAGHG operates major networks 
of researchers on post combustion 
solvent scrubbing and oxy-
combustion CO2 capture. These 
networks have grown from 
being small meetings to become 
conferences with around 200 
participants. IEAGHG has also 
organised workshops and network 
meetings on more specific topics 
including solid looping CO2 capture, 
environmental emissions from post 
combustion capture and operating 
flexibility of CO2 capture. These 
meetings have helped to stimulate 
research on emerging aspects of 
CO2 capture.

As well as CO2 capture and storage, 
IEAGHG has undertaken studies on 
transport of CO2, which is an area of 
CCS that is often neglected. IEAGHG 
has carried out various studies on 
large scale pipeline networks for 
transport of CO2 and it carried out 
one of the first studies to look at 
pipeline networks for collection of 
CO2 from smaller scale industrial 
capture plants. IEAGHG also carried 
out one of the first studies on the 
use of ships to transport CO2 for 
geological storage.

Timeline of Key Elements of IEAGHG’s 
work on CO2 Capture
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Following the pioneering work of 
IEAGHG on CO2 capture technology, 
attention started to focus on the 
concept of CO2 geological storage. 
IEAGHG has played a prominent role 
in international efforts to identify 
geological storage capacity and 
understand associated technical 
issues, both through a programme 
of published technical studies and 
through the activities of research 
networks covering major technical 
topics – namely risk assessment, 
monitoring, predictive modelling, 
wellbore integrity and social research.

The challenge of developing CCS 
required identification of adequate 
storage capacity for projected industrial 
quantities of captured CO2 and early 
work by the programme provided high 
level reviews of storage options. The 
potential for deep saline aquifers (or 
deep formations, DSF) to provide the 
largest storage capacity across many 
regions was quickly identified. IEAGHG 
was amongst the first supporters in 
1995 of the European funded Saline 
Aquifer Carbon Storage (SACS) project, 
based on the Sleipner injection 
project operated in the Norwegian 
North Sea by Statoil. Throughout 
subsequent IEAGHG programme 
study activities, DSF storage has 
remained a key topic. Report 2008/12 
provided a comprehensive summary 
of development issues for DSF storage, 
whilst further studies have refined 
efficiency factors (coefficients) for 
capacity assessment (2009/13) and 
considered the potential effects of 
pressurisation and brine displacement 
during DSF storage (2010/15).

DSF storage has dominated discussions 
at many network meetings. Industrial 
scale DSF injection projects are now 
operational in the North Sea, Algeria 
and in the USA with similar scale projects 
imminent in other countries including 
Canada and Australia; there are also an 
increasing number of pilot scale DSF 
injection projects around the world. 
Network meetings have provided an 
international forum for industrialists, 
researchers and regulators to share 
technical knowledge gained from 
these sites. 

In addition to DSF, storage in depleted 
oil and gas fields and storage associated 
with enhanced oil recovery (CO2-EOR) 
have remained important topics for the 
study programme. Close involvement 
with both phases of research into 
storage associated with CO2-EOR 
operations at the Weyburn (Ph3/22) 
and Midale fields in Canada has helped 
IEAGHG assess the wider potential 
contribution of depleted fields to CCS 
deployment. High level assessments 
of global storage capacity in depleted 
gas fields (2009/1) and oil fields/CO2-

Storage Timeline
by Neil Wildgust, IEAGHG
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EOR (2009/12) have underlined the 
advantages of utilising these storage 
options where available – for example 
the level of pre-existing data for site 
characterisation, and the proven ability 
of caprock sequences to retain buoyant 
fluids in the subsurface. 

Linking common issues affecting DSF 
and depleted oil and gas fields, IEAGHG 
activities have also addressed topics 
such as site characterisation (2009/10) 
and the potential effects of impurities 
(2011/4). Storage cost modelling was 
undertaken in 2005 for North America 
and Europe (2005/2, 2005/3), and more 
recently IEAGHG has worked with the 
European Zero Emissions Platform 
(ZEP) to report in 2011 on storage 

costs. A recent study funded by GCCSI 
(2011/10) has provided a high level 
review of operational and planned 
storage projects, and shows that more 
large scale storage demonstration 
projects are required if CCS is to achieve 
deployment targets for greenhouse 
gas mitigation.

The IEAGHG study programme 
continues to provide high level 
assessments of key issues affecting CO2 
geological storage, with current work 
addressing topics including interaction 
with other subsurface resources, 
abstraction of brine from DSF, 
induced seismicity, and the potential 
implications of shale gas extraction 
for storage. Meanwhile as the number 
of large scale demonstration projects 
increase, IEAGHG research networks 
will continue to provide a forum for 
knowledge sharing amongst technical 
experts.

Timeline of Key Elements of IEAGHG’s 
work on CO2 Storage

In Salah, Algeria, an early DSF 
injection project
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As one of the first and most prolific 
research organisations providing 
information on CCS, it is not surprising 
that IEAGHG has provided much input 
to the development of policy and 
regulation on CCS. Noting, however, 
that the remit of IEAGHG is to provide 
information that is policy relevant but 
not policy-prescriptive!

Of course there was the significant 
input that IEAGHG put into the 
IPCC Special Report on CCS (2005), 
with its Summary for ‘Policymakers’, 
which brought together a wealth of 
information on CCS and established the 
technical validity of the technology(ies) 
in terms of long-term greenhouse 
gas emissions abatement. But there is 
much more than this that IEAGHG has 
contributed to in these areas.

Everyone will immediately think of 
the 2006 Report on Capture Ready 
(2007/4). This was produced at a crucial 
time when the UK government’s 
presidency of the G8 had just managed 
to get CCS onto the highest level 
of political agendas. As part of this 
political awareness raising , initiatives 
were required from G8 countries to 

create progress on CCS, and a key 
initiative was one on capture-ready, in 
recognition of the vast population of 
existing pulverised-coal power stations 
in countries such as China and India, 
thus identified as vital objectives for 
CCS retrofit deployment. IEAGHG had 
already had the foresight to commission 
such a study with a leading body of 
experts. The final report provided the 
first understanding and definition of 
what capture ready meant, and as such 
it was the key underpinning reference 
used by the EU and UK in developing 
regulations for capture-readiness 
(2007/4). 

In addition to this, much of the 
information provided by IEAGHG has 
been used in regulatory environments. 
A key battleground in the CCS 
amendment of the London Convention 
was the issue of limiting impurities 
in the CO2 stream. Some were calling 
for 99.99% pure CO2 streams, which 
would have caused difficulties for some 
capture technologies to say the least. 
IEAGHG report (Ph4/32) was used by 
the negotiators in resisting such calls so 
as to develop the flexible requirements 

found in London and OSPAR whilst 
also ensuring the ultimate protection 
of the marine environment. The same 
issue arose in the development of the 
EU CCS Directive, and IEAGHG provided 
information directly to the lead MEP for 
the Directive.  

In the global picture, the whole 
climate change agenda is provided 
by the UNFCCC and the countries 
Party to it.  One of the topics of most 
difficulty has been whether the Clean 
Development Mechanism should allow 
CCS projects, with strong views on 
both sides. IEAGHG has helped address 
many of the original concerns. Two 
workshops were organised by IEAGHG, 
to see what information was required. 
A report was commissioned on 
methodology issues (2007/TR2), then 
IEAGHG commissioned a report on the 
Market Impacts of CCS in CDM, which 
showed that this was an unnecessary 
concern (2008/13). This also showed 
the countries with early opportunities 
of low cost CCS from natural gas 
separation. This report was presented 

Policy & Regulatory Developments
by Tim Dixon, Manager: CCS & Regulatory Affairs
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at the COP-14 in Poznan and multiple 
times since. The UNFCCC environment 
is characterised by a lack of knowledge 
on CCS, and some misinformation 
and misunderstanding. IEAGHG has 
repeatedly contributed at side events 
in Poznan, Copenhagen, Cancun and at 
SBSTA meetings in Bonn.  The ‘Experts 
Report’ (UNFCCC EB50 Annex 1), which 
was an impartial independent review 
of how CCS could work in the CDM, 
had significant IEAGHG input. After five 
years of stalemate, the COP in Cancun 
achieved real progress on allowing CCS 
in the CDM providing that a list of very 
specific issues could be addressed. This 
resulted an opportunity to address 
the long-outstanding technical 
issues of concern at the UNFCCC 

contribute significantly drawing upon 
recent work and content from the 
Environmental Impacts workshops. 
Also, when the subject arose of iron 
fertilisation of the oceans to stimulate 
algae so as to draw down more 
atmospheric CO2, the first reference 
sources used were the 1990’s reports 
by IEAGHG, and has underpinned the 
work ever since. 

The policy and regulatory 
developments for CCS have occurred 
in the last seven years, and throughout 
this period, IEAGHG has been a central 
resource in providing its independent 
and peer-reviewed information in a 
way that is available, understandable, 
and at times direct, to the key decision 
makers. 

special workshop on Modalities and 
Procedures for CCS in CDM, in Abu 
Dhabi in September 2011. IEAGHG 
drew upon the world-leading expertise 
in its storage networks during 2011 to 
consider the Cancun Decision issues, 
and hence provided information first-
hand into this workshop and allowed 
the CCS-sceptic negotiators to raise 
their concerns first-hand to the right 
experts, who were able to address and 
redress the technical concerns. 

Going back to the London Convention, 
now CCS is a main topic area, the 
Scientific Group decided to update 
its knowledge since the 2006 CCS 
amendment by having a ‘science day’ 
in May 2011 on CO2 in the marine 
environment. IEAGHG were able to 

IEAGHG Summer School Experience 
by Briony Daw, Former Student, and Mentor

Shortly after joining the world of CCS 
in early 2010, I attended the IEAGHG 
ExCo in Spain, where Tim Dixon and 
I talked at length, not only about the 
UK becoming a series sponsor of the  
CCS Summer School, but also about 
me applying to attend as a student 
that summer in Svalbard. I was sold 
within 5 seconds. It sounded like an 
opportunity of a lifetime to study CCS 
in the Arctic Circle, where the impacts 
of climate change are already visible. I 
submitted my application as soon as I 
got back to the UK. 

I was a little nervous about attending 
the Summer School as a student in my 
early career in CCS policy, and not as a 
PhD student, as my knowledge of CCS 
was very limited compared to other 
students. But there was no better way to 
learn than plunging head first into 5 days 
of intense learning! All possible topics 

from technical to communications to 
policy, were covered. Although there 
was a lot of information to digest in a 
short space of time, the mentors where 
always there to help explain topic areas 
in more detail or re-visit the specifics 
of how each technology works (thank 
you, Philip Sharman!). The mid-week 
field trip was wonderful, not only to see 
some of the beautiful scenery Svalbard 
had to offer (hoping we might get a 
glimpse of an elusive polar bear), but 
to engage in a different way of learning 
and see CCS in practice at the test 
injection site. Although walking around 
with 2 people armed with rifles was a bit 
disconcerting – makes you remember 
that polar bears aren’t that cuddly and 
cute as Sir David Attenborough makes 
them out to be! The field trip really 
supported the theoretical learning 
on storage and enabled us to put this 

Briony Daw
Former Summer School 

Student and Mentor
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learning into practice. It was a great 
addition to the week, as well as visiting 
an old coal mining community and 
a stunning glacier amid calm arctic 
waters. 

Attending the Summer School at such 
an early stage of my career  greatly 
benefited my development and 
ability to undertake my current role in 
the Office of CCS. The breadth of my 
technical understanding was increased 
from capture technologies through 
to risk assessment methodologies, 
helping me to engage fully in 
technical discussions.  I was exposed 
to new working environments such as: 
working closely with people whose first 
language wasn’t English and finding 

Summer School Experience
a way to incorporate 10 people’s 
different ideas without losing sight of 
the final goal.  As a student, I learnt a 
lot about my personal strengths and 
weaknesses, new ways of working, 
strategic thinking, and also different 
and effective ways of communicating 
with people. All of these learnings and 
experiences have helped me greatly in 
my current role, especially as I currently 
work on stakeholder engagement and 
communications and these are skills 
that are transferable wherever I go in 
my career. 

The whole trip, from the mentors, the 
lectures, the connections and friends 
I made and the location of the trip, 
inspired me to come back the following 

year as a mentor, representing the UK 
Government,  to teach and hopefully 
help inspire students who would be 
early in their career, the same way I was. 

Attending this year’s summer school 
in Illinois, USA, as a mentor, was a 
wonderful opportunity to engage with 
students from all over the world and 
share my knowledge and expertise I 
have from delivering government CCS 
policy.  It was fantastic to be able to 
provide support to students and see 
how their knowledge and thinking 
developed throughout the week.  The 
group work, where students deliver 
a group presentation at the end of 
the week, is a brilliant way to pull 
together all their learning and thought 

Longyearbyen, Svalbard. Venue for the 4th 
IEAGHG International CCS Summer School
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processes and showcase their thinking. 
It is a challenging task, working in a 
large group where everyone has ideas, 
there are different personalities and 
English isn’t everyone’s first language. 
As a mentor you are there to help 
smooth that process and to provide 
technical guidance, but not shape 
their presentation. I was mentoring a 
group with Franz May (BGR) and Klass 
Van Alphen (GCCSI) and we brought 
complementing experiences to our 
group.  At the end of the week we also 
had to decide together on who we 
would put forward from our group for 
the Outstanding Student award. All 
mentors on the International Steering 
Committee decide who should be 
named as the two Outstanding 
Students.  Carrie Petrik-Huff from 
The University of Massachusetts, USA 
and Victor Andersson from Chalmers 
University of Technology, Sweden won 
the awards this year.  They are invited to 
come back as Student Mentors  at next 
year’s Summer School in China. 

This year was also a real treat being able 
to visit the Decatur Project. This put 
everything into perspective provided a 
real understanding of the scale of CCS. 
To see the CO2 capture, transport and 
the storage site of a real CCS project 
was very exciting. 

I feel very privileged to have 
experienced the IEAGHG International 
CCS Summer School as both a 
student and a mentor. Both Summer 
Schools have shaped how I work and 
communicate as a Civil Servant and 
has greatly supported my ability to 
undertake my job. Attending the 
Summer School as a student benefited 
the Office as it provided me with the 
technical knowledge I was lacking 
and enhanced my communication 
and inter-personal skills, essential 
for successfully delivering my work 
objectives. As a mentor, I was able to 
share knowledge from the UK CCS 
Demonstration Programme to a group 
of international students, who will in 
turn, take that knowledge home with 
them.  

A week after I returned from the Illinois 
Summer School, one of students in the 
group I was mentoring emailed me 
said how much the Summer School 
has inspired her and reaffirmed her 
decision to embark on a career in CCS. 
For the Summer School to have such 
an impact on a person’s life says how 
important this is to those students who 
are in their early career and are lucky 
enough to attend.

Thank you to Tim Dixon and Ameena 
Camps at IEAGHG, the Organising 
Committee for both Summer Schools 
and to all the Mentors – both years 
have been fantastic. It really was a 
privilege to have been a part of both. 
Continue with the fantastic work. 
The Summer School programme is a 
brilliant and much valued workstream 
of the IEAGHG. 

Students and Mentors of the 5th IEAGHG International CCS 
Summer School, on a field trip to the Decatur Project
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Work on CO2 capture and storage 
had been going on for a long time, 
when discussions in political circles 
about CCS in the beginning of the 
new millennium became serious. In 
particular the IEAGHG, established in 
1991, had organised the community of 
researchers and corporate specialists 
in investigating the various aspects 
of capturing and storing CO2. The 
series of Greenhouse Gas Technology 
Conferences had provided a unique 
platform to bring the community 
together and to generate high-quality 
published materials. The IEAGHG 
also commissioned overview papers 
summarising the state of the art in 
CCS knowledge and practice.

In 2001 discussions in the context of the 
United Nations Framework Convention 
on Climate Change (UNFCCC) emerged 
about the role that CCS could play in 
reducing GHG emissions from fossil 
fuel use. Saudi Arabia in particular 
was pushing this idea – no surprise 
given its strong dependence on fossil 
fuel exports -  and suggested that 
the UN Intergovernmental Panel on 
Climate Change (IPCC) should be 
asked to produce a Technical Paper, 
summarising the findings on this 
technology that were covered in the 
2001 Third Assessment Report (TAR). 
This request was formally made after 
a unanimous decision of the Parties to 
the UNFCCC at their Plenary Meeting in 
November 2001. 

As Technical Papers under IPCC 
procedures were limited to materials 
that were covered in the TAR as published 

and the amount of literature in this 
report on CCS was limited, informal 
discussions between IPCC officials and 
delegates to the UNFCCC led to the 
conclusion that an IPCC Special Report 
would be better, because that would 
allow the significant amount of newly 
published material – to a considerable 
extent inspired by IEAGHG - to be 
included. The IPCC Working Group 
leadership introduced this proposal 
to the IPCC Plenary meeting and as a 
result a decision was taken to hold a 
scoping meeting in November 2002 
to explore the feasibility of producing 
a Special Assessment Report on CCS. 
This workshop was hosted by the 
government of Canada and organised 
by the CCS Research Group at the 
University of Regina, Saskatchewan, 
again a strong pillar of the IEAGHG. 
The IEAGHG was very instrumental 
in identifying the best experts in the 
field of CCS to explore the availability 
of publicly available scientific and 
technical publications, to identify the 
key topics for an assessment of the 
literature and work out a possible 
structure for the report.  As a result, the 
IPCC Plenary meeting took a decision 
in February 2003 to ask Working Group 
III of the IPCC to produce a Special 
Report on CCS. The outline of the 
content, covering all relevant issues in 
9 chapters, was agreed as well.

The first main task then was to put 
together the author team for the 
report. According to IPCC procedures 
this author team needed to cover the 
best experts in the world and would 

have to be balanced in terms of the 
various field of expertise, background 
experience (research, policy, business, 
civil society) and geographical origin. 
In addition to nominations from 
governments, IEAGHG again was very 
instrumental in identifying qualified 
authors. This ultimately led to a team of 
about 100 lead authors plus another 25 
contributors, from around 30 countries, 
spread over 9 chapters, each led by 2 or 
3 coordinating lead authors. Many of 
the authors had participated in IEAGHG 
activities or worked for the IEAGHG. 
What is often not acknowledged about 
IPCC reports, is that the authors work 
on a voluntary basis. They have to 
do their writing, attend Lead Author 
meetings and take care of reviews often 
alongside other, busy obligations. The 
IEAGHG decided to free up a number 
of their employees in the Cheltenham 
office to dedicate part of their time to 
the SRCCS. As the report had a small 
number of authors who could dedicate 
significant time to the writing, this  was 
extremely valuable and helped the 
quality of the assessment enormously.

IPCC SRCCS 
by Bert Metz1 and Heleen de Coninck

1 former Co-chair of IPCC Working Group III, 
2 ECN and former member of the Tchnical Support Unit of IPCC Working Group III, in charge of the Special Report on CO2 Capture 
  and Storage
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In terms of the literature and data that 
were part of the assessment process 
the role of the IEAGHG publications 
and the GHGT conferences cannot 
be underestimated. The organisation 
decided that the 7th GHGT conference, 
in Vancouver in September 2004, just 
before the literature cut-off date for 
the final publication of the SRCCS, was 
going to introduce a peer review of the 
papers so they could be referenced in 
the IPCC SRCCS. IPCC’s quality control 
requires that referenced publications 
are as much as possible peer-reviewed. 
This greatly contributed to both the size 
of the body of literature 
and to its actuality: 
due to a an immense 
effort of the editorial 
committee of the GHGT-
7 proceedings, peer-
reviewed publications could be 
turned around more quickly than 
would have been the case in journals 
and more relevant information could 
be included in the Special Report. 
More than160 references to IEAGHG 
publications and papers presented 
at GHGT-7 are included in the final 
assessment report, 

An important aspect of the IPCC 
process is the independent review of 
the two draft versions of the findings. 
Again, IEAGHG was very helpful in 
communicating the possibility for 
experts on CCS that were not involved 
in writing the report, to provide 
comments and in identifying specific 
experts in certain areas.  

So all the organisational work 
went very smooth thanks to the 
active involvement of IEAGHG. The 
assessment process itself however was 
less painless. IPCC’s key requirement 
is to produce assessments that are 
as objective as possible. IPCC reports 
have to be policy-relevant but not 
advocating any policy position or 

technology, and should only lay out 
what we know and do not know about 
a particular technology, while showing 
the full range of scientific and technical 
findings.  That was not what many of 
the CCS experts, particularly those 
who had been involved intimately with 
IEAGHG, were used to doing. Many had 
developed an optimistic picture of the 
potential of CCS and had operated in 
an advocacy role for the technology. 
This made it hard for some of the 
authors to fully reflect literature about 
the risks of CCS, the uncertainties 
around the potential, the high costs 

and the problems 
with acceptance of 
CCS by the general 
public.  Some real 
clashes between 
authors took place 

about the way the state of 
knowledge on these aspects 

should be reflected in the final report. 
In the end, through the extensive 
review process careful guidance from 
the IPCC and the willingness of the 
authors to cooperate, it worked out 
very well. The report was accepted 
by the IPCC Plenary at its meeting in 
September 2005 and the Summary for 
Policy Makers was approved.

The IPCC Special Report on CCS had 
a significant impact. It unified the 
terminology: CO2 capture and storage 
became the accepted wording for 
the technology, and the report firmly 
established CCS among the options 
in the climate mitigation portfolio. It 
provided a balanced assessment of CCS 
technology that had a positive effect 
on policy discussions. It helped to 
make the debate between proponents 
of CCS and those objecting to it more 
rational, because it discussed the 
risks in a transparent manner and 
introduced some reality into the claims 
of technological maturity, geological 
storage potentials and costs. It 
was widely praised as a very useful 
contribution to the consideration of 
GHG abatement, and still, six years after 
publication, it is the main reference on 
CCS for policymakers, academics and 
business alike, and, although some 
cost and modelling data are by now 
outdated, its broad findings are rarely 
contested. IEAGHG can rightfully 
applaud itself for having played such 
a prominent role in the process of 
preparing this IPCC report. 

Authors and IPCC Working Group III co-chairs after the approval of the IPCC 
Special report in Montreal, September 2005. From the IEAGHG, John Gale and 
Paul Freund (fifth and third from the right) are represented.

‘Without the IEAGHG, 
it would not have been 
possible for the IPCC to 
deliver such a valuable 

report.’
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The U.S. Department of Energy’s 
(DOE) Office of Fossil Energy (FE), 
through public/private partnerships, 
conducts research, development, 
and demonstration (RD&D) activities. 
These activities help to ensure that the 
Nation can continue to rely on clean, 
affordable energy from traditional 
fuel resources.  The mission of the U.S. 
DOE’s Carbon Capture, Utilization and 
Storage (CCUS) Program is to create 
a public benefit by discovering and 
developing methods to economically 
separate and permanently store 
CO2 emissions. The National Energy 
Technology Laboratory (NETL) 
manages various sub-programs 
within CCUS, the Carbon Storage 
sub-program addresses three 
key elements for technology 
development: Core Research and 
Development, Infrastructure, and 
Global Collaborations.

The RCSP Initiative serves as 
the principal component of the 
Infrastructure element, while serving as 
the primary vehicle for promoting the 
development and deployment of CCUS 
technologies developed within the 
Core R&D element. The RCSP Initiative 
is a government/industry effort tasked 
with determining the most suitable 
technologies and infrastructure needs 
for future deployment of CCUS specific 
to individual regions in the U.S. and 
Canada. 

The RCSP Initiative is a  public/private 
collaborative partnership comprised of 
more than 400 organizations covering 
43 states and four Canadian provinces. 
The partners include representatives 
from state and local agencies, regional 
universities, national laboratories, non-
government organizations, foreign 

government agencies, engineering and 
research firms, electric utilities, oil and 
gas companies, and other industrial 
partners. Each of the RCSPs are led 
by one organization that manages 
the RCSP activities, including the 
characterization efforts, planning and 
implementing the small- and large-
scale injection projects, and integrating 
the results. A listing of the RCSP’s and 
their lead organizations is found in 
Table 1. 

The RCSP Initiative is being 
implemented in three phases: 

•	 Characterization Phase (2003-
2005): Initial characterization of 
their region’s potential to store CO2 
in different geologic formations;

•	 Validation Phase (2005-2011+): 
Validation of the most promising 
regional storage opportunities 
through a series of small-scale field 
projects.

•	 Development Phase (2008-2018+): 
Implementation of large-scale field 
projects involving at least 1 million 
metric tons of CO2 combined with 
specific research objectives to 
confirm that CO2 injection and 
storage can be achieved safely, 
permanently, and economically.. 

In addition to implementation of small- 
and large-scale field projects, the RCSP 
Initiative focuses is also working to 
develop human capital, encourage 
stakeholder networking, support 
regulatory policy development, 
develop carbon mitigation plans, and 
enhance public outreach and education 
throughout the United States.

In compliance with requirements 
from the Office of Management and 
Budget (OMB), DOE and NETL are fully 

committed to improving the quality 
of research projects in their programs, 
including the RCSP Initiative. To aid 
this effort, DOE and NETL conducted 
two RCSP Peer Review meetings (2008 
and 2011) with independent technical 
experts to assess ongoing research 
projects and, where applicable, to 
make recommendations for individual 
project improvement. DOE approached 
the IEAGHG to undertake the RCSP 
Development Phase technical reviews. 
IEAGHG has extensive experience 
with CO2 injection projects worldwide 
and has organized a number of 
independent technical reviews for 
various RD&D organizations such as 
DOE. IEAGHG appointed a world-class 
international panel of experts with 
in-depth experience drawn from CO2 
injection projects underway in Canada, 
Europe, Africa, Japan and Australia. 

The aims of the review by the IEAGHG 
peer review were as follows:
•	 To assess progress on individual 

RCSP projects, and especially 
Development Phase injection 
projects, in the context of 
specific project and overall RCSP 
Initiative  goals, and to provide 
recommendations to address any 
gaps identified;

•	 To place the RCSP Initiative in an 
international context , by assessing 
how the Development Phase 
projects compare, compliment 
and contrast with similar projects 
underway worldwide and how the 
information these projects should 
provide will help build a robust 
international portfolio of CCUS 
projects. 

Peer Review of US DOE RCSP
by John Litynski, US DOE, National Energy Technology Laboratory
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Results of the Reviews 
The 2008 expert review panel found 
that RCSP Initiative was “excellent 
program that will achieve significant 
results for development of carbon 
capture and storage (CCS) in the United 
States, Canada, and internationally”. 
It was unanimously agreed that 
RCSP Initiative Development Phase 
projects would significantly advance 
and accelerate the field of CCUS. The 
review continued: “The individual 
projects within the Phase III program 
complement each other and together 
build a comprehensive and expansive 
research program, the size and scope of 
which is unique throughout the world. 
It was considered that all the individual 
projects would achieve the goals set of 
the overall program as set by NETL. The 
research standard of the projects was 
exemplary in most cases”.

Building on the successes of the 2008 
expert review, panelists from the 2011  
expert review panel unanimously 
concluded that the RCSP Initiative 
continues to be a “world leading 
program for CO2 storage research 
and public outreach”.   Panelists 
also recognized the strong research 
components of the Development 
Phase projects.  They also indicated 
that DOE/NETL has developed 
considerable expertise in site selection 
and management and dissemination of 
results.  They were very pleased with the 
“recent injection at Cranfield (SECARB) 
and indicated that the imminent 
injection at Decatur (MSGC) will further 
raise the international profile of the 
RCSP”.  They further concluded that the 
“Decatur site in Illinois could be used as 
a flagship project, and a benchmark for 
other Phase III projects to follow.  Figure 
1 is a depiction of the RCSP Initiative 
Development Phase (Phase III) field 
projects.  

Benefits of the Reviews
Panel members made several excellent 
suggestions to increase improve the 
research efforts, implementation of the 
projects, and increase the international 
visibility of the RCSP, specifically:
•	 Communicate successes of the 

program through international 
bodies such as the CSLF, GCCSI and 
IEAGHG;

•	 Increase the international transfer 
of expertise and lessons learned 
(For example, between  SECARB’s 
Cranfield project and the Otway 
project in Australia);

•	 Link additional RCSP Initiative 
Development Phase projects to the 
CSLF recognized projects initiative;

•	 Emphasize that the CO2-EOR based 
Development Phase projects 
can provide valuable experience 
relevant to international CCS 
deployment, especially in 
southeast Asia;

•	 Consider possible bilateral 
meetings with other CCS initiatives, 
such as the EU CCS network; and 

•	 Commission special editions of 
international journals. 

Global collaborations with the 
previously mentioned organizations 
provide the U.S.  with the opportunity 
for significant leverage of experience 
and financial resources.  This leverage, 
in turn, directly benefits U.S. efforts to 
develop CCS technologies and helps to 
meet the strategic goals of the program.  
In addition, these collaborations also 
provide a means to encourage technical 
transfer of the lessons learned between 
industry and academia. This results 
in the accelerated adoption of these 
technologies, and also provides training 
opportunities for future careers in the 
CCS industry throughout the world.  
U.S. participation in international 
demonstration CCS projects permits 
U.S. scientists opportunities to field test 
innovative technologies at commercial 
and large-scale CCS operations around 
the world.

Map illustrating each Regional 
Partnership area of operation, and 
the main storage formation found 
within them
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The International Journal of 
Greenhouse Gas Control (IJGGC) 
began publishing in March 2007 with 
2 issues dedicated to the best papers 
presented at the 8th International 
Conference on Greenhouse Gas 
Control Technologies (2006).  

The road to launching the new journal 
started much earlier that this, in 
2006, when John Gale, then Manager 
of Communications at IEAGHG, 
approached Henri van Dorssen, a 
publisher with the Energy program 
at Elsevier, with his idea to have an 
affiliated IEAGHG R&D academic 
journal focusing on greenhouse gas 
control and mitigation, and covering 
developments in the power sections 
and in major manufacturing and 
production industries, a first in its field.  
John bought together a set of associate 
editors, Stefan Bachu, Olav Bolland and 
Ziqiu Xue who helped mould the aims 
and scope of the journal, and a top class 
editorial board of recognized experts in 

the field.  The community embraced 
the journal and its ethos as soon as it 
was published and submissions grew 
into the hundreds within 2 years of 
launching.  Jim Dooley (JRC PNNL) 
joined as associate editor for integrated 
systems and economics in late 2008 
and the journal was also indexed by 
Thomson Reuters Journal Citation 
reports in 2009.  The journal has gone 
from strength to strength over the years 
and recently received an impact factor 
for 4.074, a testament to the careful 
peer review that each submission 
goes through before being accepted 
for publication.  Indeed the highest 
cited paper published in the journal 
‘Advances in CO2 capture technology-
The U.S. Department of Energy’s 
Carbon Sequestration Program’ by J.D. 
Figueroa et al, has already garnered 
135 citations in the nearly 3 years since 
its publication and is one of the most 
downloaded articles for the journal as 
well.  

Given the outcome of the Copenhagen 
Accord and that the CCS demonstration 
programme is well underway in many 
countries, IJGGC is sure to continue 
on its upward trajectory in terms 
of quality articles and as a vehicle 
to engender debate on CCS in the 
scientific community.  Working with 
IJGGC has given us at Elsevier a unique 
connection to both the established but 
more importantly the upcoming young 
scientists and engineers in the field, 
through the IEAGHG Summer School, 
where we present hints and tips on how 
early career researchers can maximise 
their publication output – in journals 
just like IJGGC of course!

For the past 5 years, it has been our 
pleasure to be associated with this 
journal, its editors and the IEAGHG 
program and we look forward to the 
next 20 years with anticipation.

IJGGC
by Clare Lehane, Elsevier
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The initial conflict to expel Iraqi troops from Kuwait in 
the First Gulf War began with an aerial bombardment 
on 17 January 1991. One of us (Olav) remembers waking 
up early in a Paris hotel following noises on the street 
from dozens of police trucks. When later walking along 
the Champs-Élysées, there were lots of machine gun 
nests and soldiers with a no-nonsense look about them. 

The reason why I was in Paris was to participate on behalf of 
Norway in one of the early discussions that lead up to the 
signing of the Implementing Agreement for IEAGHG. For 
me – then and now a researcher in Statoil - the whole thing 
started with a telephone call in 1990 from the Norwegian 
Ministry of Foreign Affairs asking if I would be interested in 
participating in a meeting in Paris with some coal people who 
wanted to start up an IEA research program on capture and 
storage of CO2. At the Statoil Research Centre in Trondheim 
we had since 1988 been looking into ways of tackling climate 
change that we had come to identify as a potential major 
issue for an oil and gas producer. Climate change was already 
high on the agenda in the Norwegian Parliament following 
the 1987 UN “Our Common Future” report, also called “The 
Brundtland Report” after the leader of the UN group. Mrs. 
Gro Harlem Brundtland, the Norwegian Prime Minister from 
1986 to 1989 and again from 1990 to 1996. A very high CO2 
tax (about US$ 50 per ton of CO2) was already discussed in 

1990 in the Parliament 
and in 1991 introduced 
as a preamble to the 
1992 Rio Earth Summit. 

In Statoil natural gas, 
water, drill cuttings and 
CO2 (for increased oil 
recovery) are injected as 
a matter of routine into 
geological reservoirs. 
We therefore felt it 
worthwhile to investigate 
if CO2-capture and 
underground storage 
could become a tool 
for mitigating climate 
change. At the time we 

also investigated the idea 
of injecting CO2 into the 
deep ocean. Contact was 
made with others in Norway 
and internationally with 
more or less the same ideas 
(Lindeberg/Holt at SINTEF, 
our own Sleipner project and 
Chris Hendriks/Kornelis Blok 
at the Utrecht University) 
and we had together with 
professor Olav Erga initiated 
a CO2 capture pilot at 
the Norwegian Technical 
University in 1990. We had 
a thousand questions and 
few answers with respect 
to technologies, costs, legal and environmental matters 
and so forth and were quite happy to be invited to the “coal 
people” meeting. In the early 1990’s climate change was a 
topic frowned upon in most oil and gas companies, even 
though we found many sympathizers in our own company. 
In consequence we in the early years set up a series of skunk-
works programs with nice sounding names inside which we 
hid controversial activities along with more conventional 
projects. CCS was one of those where we kept a low profile. 
Around the mid 1990’s we could close down the skunk-
works and come out in the open thanks to the success of 
the Sleipner CO2 injection and to the achievements of 
international collaboration with respect to CCS. For us as 
researchers the membership in the IEAGHG was important 
to legitimate CCS inside our company and also in policy 
circles in Norway and EU, to raise the priority of the topic 
to a relatively high spending level and eventually for Statoil 
to form a business unit for CCS. Even more important – and 
this is a speculative personal view - was that the oil and gas 
industry’s ability to do CCS kept a large share of the fossil fuel 
industries from denying climate change. We have time and 
again seen denial as more the rule than the exception in the 
exposed industries with respect to DDT, tobacco and health, 
the ozone layer, acid rain, lead in gasoline and so forth. If this 
hypothesis is correct the IEAGHG may have played a more 
important role than usually envisaged due to its early start 

From a thousand questions to almost business: 
What it has meant for Statoil to be a member of IEAGHG?
by Olav Kårstad and Helle Brit Mostad

Helle Brit Mostad
ExCo Member, Statoil

Olav Kårstad
Former ExCo Member, 
Statoil
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20 years ago and its large and diverse 
membership of national governments, 
academia, fossil fuel industries and 
energy companies. With its unique 
blend of members and sponsors, the 
IEAGHG has helped to move CCS on an 
impressively broad front encompassing 
technology, geology, economy as well 
as legal, regulatory and social aspects. 
The team spirit in the ExCo to make a 
difference in the real world has been 
a great inspiration. One example of 
this was the process spearheaded by 
IEAGHG that led up to the IPCC Special 
Report on Carbon Dioxide Capture and 
Storage in 2005. The whole process 
including the hurriedly organized 
peer-review of “grey literature” by 
IEAGHG is a fine example of team 
spirit and enthusiasm. I would never 
have thought to say things like this 
about government, academia and 
industry working together, but this 
surely is my impression as one of 
the many authors of the report.

One of the more important things for the 
success of IEAGHG was an early decision 
not to undertake their own research, 
but to make high quality reports 
based on existing knowledge. This 
could be done because the members 
agreed for IEAGHG to be financed 
through substantial membership fees, 
something rather unusual in the family 
of IEA Implementing Agreements. It 
has also made it easier for members 
and sponsors to contribute with their 
knowledge into the framing of studies, 
selection of contractor and peer-review 
of the reports. The early discussion 
also took us to a formula for deciding 
on the size of those fees for individual 
countries and for sponsors (companies). 
It was for me a lesson in diplomacy 
being the Norwegian representative 
at that time with Jan Daub from 

Denmark as an excellent teacher in 
the intricacies of IEA thinking. Later 
Statoil joined as a separate sponsor. 
While not doing their own research, 
IEAGHG has inspired and coordinated 
a lot of research across borders that 
have become great successes. For 
Statoil perhaps the most well-known 
were when we together with IEAGHG 
and a large international group of 
researchers met on Thanksgiving Day 
in 1996 to formulate a major research 
project centered on learning from the 
Sleipner CO2 injection just started.

One of the things about being a 
member of the ExCo is that it takes 
you around the world to visit sites for 
energy sources and plants that you 
would otherwise not see. Following the 
4th ExCo in Calgary in 1993, we visited 
the Joffre Viking pool CO2 for enhanced 
oil recovery field east of Red Deer. This 
is my favorite story of enhanced oil 
recovery. The field had been producing 
15 million barrels since the late 1950’s, 
but by 1980 the field was abandoned. 
Then a group of engineers had an 
unusual idea that involved CO2 from 
the nearby Nova ethylene plant. Today, 
after 25 years, this pool is well on the 
way to producing over seven million 
barrels of oil, which would otherwise 
have been left in the ground. For 
me this visit became the inspiration 
to encourage the use of CO2-EOR in 
Statoil. Over the years we have spent 
tens of millions of dollars on CO2-EOR 
projects, but have had to conclude that 
doing CO2-EOR offshore (where most of 
Statoil’s operations are located) is more 
difficult and costly than on land. We 
have learnt a lot, however, and these 
studies have led to improved practices 
for conventional forms of EOR that has 
more than paid for the effort. This is just 
one example of the invisible benefits 

that are rarely told, but which I suspect 
is repeated many times around within 
the member countries, academia and 
industry associated with the IEAGHG.

As newly appointed Chief Researcher 
for Energy and Environmental 
Technology after the Statoil-Hydro 
merger in 2007, Helle Mostad became 
member of the ExCo on behalf of Statoil 
after a handover from Trude Sundset 
and Olav Kårstad. Since 1991 there have 
been a steadily increasing numbers of 
members and sponsors. Despite such 
an impressing large group around the 
table, the administration and chairman 
of the program succeed to create a 
welcoming and good environment for a 
newcomers learning and participating 
in the discussions. My (Helle Mostad) 
first impressions were the high level 
of technology knowledge within the 
group due to long term experience in 
the field and the willingness to share 
this knowledge through discussions 
across company and country borders. 

The IEAGHG studies are obviously 
important to Statoil as well as the 
ability to have influence on topics and 
quality of these studies. However, the 
increasing importance of the many 
networks run by the administration 
of the IEAGHG Program should be 
recognized as these create for us 
and all their participants important 
meeting places with ability to pick up 
CCS issues rather quickly. One example 
is the environmental issues connected 
to the solvents used for capture. 
Through one such network meeting, 
the IEAGHG administration contributed 
to push for faster international 
cooperation to solve such a problem.

CCS will be on the political and 
thus on the company agenda in 
the coming years. Thus, Statoil 
will continue its sponsoring of the 
programme and cooperation with 
IEAGHG Programme members.

From a thousand questions to almost business: 
What it has meant for Statoil to be a member of IEAGHG?
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The original design of the IEAGHG 
Weyburn CO2 Storage Project was 
completed at a workshop in Regina 
in 1999, supported by the IEAGHG 
(the project initially included just 
the Weyburn oil field, at the time 
managed by Pan Canadian, and 
the Midale field was not included 
in the research project until  2005). 

The presence of the IEAGHG provided 
technical input to the project and also 
added significantly to its credibility and 
broad technical appeal. The outcome 
of the workshop was the development 
of the research programme, the 

designation of a project manager – the 
Petroleum Technology Research Centre 
–  and the hunt for financial resources. 
The outcome was over $20 million in 
cash contributions, including from 
the Government of Canada (Natural 
Resources Canada), the Saskatchewan 
and Alberta provincial governments, 
the United States Department of 
Energy (USDOE) and the European 
Commission.   Researchers in six 
countries worked together towards 
common goals. This project has been 
an excellent example of collaborative 
research driven, in no small part, by the 
presence of the IEAGHG Programme.

The project started in 2000 with the 
capture of baseline data against which 
all future data was to be compared. 
Between 2000 and 2004 the first phase 
of the project attempted to predict 
and verify the ability of the Weyburn 
reservoir to securely store and 
economically contain the CO2. This was 
achieved through a comprehensive 
analysis of the various process factors 
as well as monitoring and modeling 
methods designed to track the CO2 in 
the enhanced oil recovery environment.  
The first report summarizing the 
findings came out in 2004 at the end 
of the first phase. It was issued as 

IEAGHG & The Weyburn CO2 Projects 
by Norm Sacuta, PTRC

Weyburn-Midale Area, Canada
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part of the 7th GHGT Conference held 
in Vancouver in 2004 and became 
a significant part of the IPCC SRCCS 
(released 2005 in Montreal). The 
conference also became an excellent 
opportunity for the presentation of high 
quality scientific papers on the project. 

Based on the results in the first phase, the 
research illustrated that the geological 
setting in the Weyburn field is highly 
suitable for long-term CO2 storage.  
The results of this phase constituted 
the most complete, comprehensive 
peer-reviewed data set in the world 
for CO2 geological storage, but 
additional work was required to further 
develop and refine the monitoring 
and verification technologies.  This 
second, current phase of the project 
is nearing completion and a report 
(the Best Practices Manual) will be 
available in the second half of 2012. It 
will highlight additional work on site 
characterization, wellbore integrity, 
monitoring and verification and 
risk assessment at the site, as well 
as provide some direction on best 
practices in communications (both to a 
general audience and in times of crisis).

Over the last 12 years, this research 
project has been recognized as 
one of the key projects globally for 
understanding the integrity of storage 
of CO2 in an Enhanced Oil Recovery 
project. Weyburn and Midale fields 
are now purchasing nearly 3 million 
tonnes per year of anthropogenic CO2 
and injecting it 1500 metres below 
the surface. Oil recovery is excellent, 
making this an economic project as 
well as a showcase on storage. The 
combination of new CO2 arriving from 
Beulah, North Dakota by pipeline, and 
recycled CO2 clearly demonstrates our 
ability to inject very large volumes, and 
the combination of recycle and new 

CO2 brings the injection rate close to 5.5 
million tonnes per year (See image on 
previous page for daily injection totals). 
The project also demonstrates the 
willingness of two nations to support 
transboundary movement of this CO2.  
In 2009, President Barrack Obama and 
Canadian Prime Minister Steven Harper 
heralded the Weyburn-Midale project, 
at a February meeting in Ottawa, as 
an excellent example of trans-border 
co-operation and the gold standard 
for international research on CCS.

The IEAGHG has played a significant 
role in the life and dissemination 
of information from this project. As 
already noted, the endorsement of the 
IEAGHG has done much to increase the 
visibility and credibility of the project, 
and the IEAGHG staff has presented on 
the project in many parts of the world 
in support of the project researchers. 
The Programme has provided a forum 
for the presentation of high quality 
scientific papers at its GHGT series 
of conferences and through the 
International Journal of Greenhouse 
Gas Control Technologies. In addition, 
the Programme has prepared one of 
its “glossies” on the project, giving 
the findings broad distribution in a 
form useable to a wide, non-technical 
audience. Most importantly, the IEAGHG 
staff has played a role in maintaining 
the scientific quality of the work by 
attending meetings and by organizing a 
peer review of the project’s “final phase”.

Recently, the oil field project has 
been accused of having CO2 leak 
to surface. This is counter to the 
extensive project findings, including 
monitoring by independent and very 
high quality researchers from Europe 
and North America and an evaluation 
of the geology of the region.  With the 
number of wells drilled and the seismic 

surveys undertaken, the Weyburn-
Midale oilfield  is one of the best 
understood fields in the world, and the 
extensive baseline studies undertaken 
by the project proved invaluable and 
instrumental in challenging not just 
the scientific findings put forth by the 
company claiming the leak, which 
formed the basis for the accusations, but 
the methodologies themselves which 
paled in comparison to the extensive 
work done by independent researchers 
from over 30 different international 
organizations. The PTRC found itself 
at the centre of the controversy that 
lasted, in Canada, for about two 
weeks, but the IEAGHG Programme’s 
name and its endorsement of the 
project again added weight to the 
PTRC’s response to questions about 
the purported leak.  Such media 
outlets as Scientific American, the 
New York Times and Canada’s Globe 
and Mail newspaper all recognized 
the invaluable science undertaken 
by the project in their critical analysis 
of the leak claims, writing articles 
which questioned the science of leak 
proponents and presented the research 
undertaken in a highly favourable light.

In conclusion, the IEAGHG Programme, 
like the Weyburn project itself, has 
expanded and developed to meet 
the growing and at times significant 
challenges as carbon capture and 
storage has moved to the forefront of 
greenhouse gas reduction strategies 
on a global level.  With that growth 
has come increased scrutiny of 
technologies and methodologies, 
and greater demands by the scientific 
and general community for solutions 
to climate change.  The IEAGHG 
Weyburn-Midale CO2 Monitoring 
and Storage Project has gone a long 
way to answering that demand.

IEAGHG & The Weyburn CO2 Projects 
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Sleipner started its CO2 compression 
and injection into the Utsira formation 
the first days of October 1996. The 
opportunities for pioneering research 
raised by this full scale project was, 
however, recognized as early as the 1st 
CO2 capture and storage conference 
in Amsterdam in 1992. Later the 
main recommendation from the EU 
Joule II research project named “The 
Underground Disposal of Carbon 
Dioxide” (coordinated by BGS 1993-
1995) was as follows: “Our primary 
recommendation is that the European 
Commission should approach Statoil 
and Exxon with a view to collaborating 
scientifically on the Sleipner Vest and 
Natuna Sea CO2 disposal projects 
respectively.”

One who understood the significance of 
Sleipner starting it’s CO2 underground 
injection for the purpose of mitigating 
climate changes, was Pierce Riemer, 
member of the IEAGHG in Cheltenham, 
UK. He was continuesly reminding 
Statoil’s Olav Kaarstad and Tore A. Torp 
at Statoil Research Center in Trondheim 
of the international significance. 
Kaarstad and Torp  had for some time 
been in contact with the people in 
the Statoil operational staff  about 
organizing research on “How will the 
CO2 behave when injected into Utsira 
formation?” Riemer kept on “When will 
we have the workshop planning the 
research?”

The operator was deeply involved in 
installation and starting up of the new 
CO2 capture and storage units. Capture 
with amines had never before been 
done cramped on a small platform 
deck offshore. Injection of CO2 in a 
deep saltwater bearing formation and 

offshore had never been done before. 
The operational people were first of all 
engaged in seeing the gas production 
getting up to full capacity. Eventually 
they had to redesign the amine capture 
process and improve the injection well 
set-up.

The behavior of the injected CO2 was 
studied before start-up by a standard 
reservoir simulation tool. This was 
reported at a SPE conference in Denver 
in 1996. No surprises were expected 
from the Utsira formation – a vast 
saltwater filled sandstone a 1000 
metres below the sea bottom capable 
of receiving hundreds of millions of 
tons of CO2. 

The significance in climate mitigation 
was, however, worth a wider 
documented research project, so 
the Statoil researchers maintained. 
Eventually operations, including their 
license partners (Exxon, Total and, 
then Norsk Hydro) agreed to release 

all underground data down to a 1000 
metres depth – avoiding release 
of information about hydrocarbon 
bearing deeper layers.

With this access to data, most notably 
the baseline 3D seismic surveyed (1994) 
before injection started, Pierce Riemers 
long lasting hope for an international 
R&D workshop could go ahead! The 
aim was to ask geo-scientists of many 
specialties for advice of what kind of 
research was needed to be sure the 
storage was long lasting. International 
climate debate already indicated that 
the CO2 put away, stored would have to 
stay there for thousand years – maybe 
several thousand years.

So in November 1997 a by-invitation-
only workshop was arranged at the 
brand new Statoil Research Center in 
Trondheim; around 50 geo-scientists. 
IEAGHG and Statoil had contacts 
with interested scientists on many 
continents. Everyone answered the 

‘This Dreaded Sleipner Workshop!’
by Tore A Torp, Statoil

Sleipner A Platform, North Sea
Courtesy of Statoil
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invitations with enthusiasm; except 
some from USA who did not like 
to travel overseas on Thanksgiving 
Holiday.

The workshop – over two days with 
breakout groups – was an exciting 
event. One group, the geophycists 
debated whether 3D seismic would 
“see anything” over the CO2 plume 
at 1000 metres depth. Some said:” 
The density is too similar to water!” 
Others had a hunch it would work 
and encouraged Statoil’s geophysicist 
Ola Eiken and his ideas. Two years 
later Ola Eiken was proven right, very 
right!  Other workshop groups debated 
whether pre-existing reservoir models 
could be modified to represent the 
movements of dense phase CO2. 
Geochemists wondered on how fast 
CO2 would dissolve in the brine or react 
with silicates in the sand. Would sand 
and brine samples be available?

The workshop ended up with a feeling 
of consensus, so ‘Four Wise Men‘ 
were tasked to write up a draft for a 
3 year international R&D program: 
Sam Holloway, BGS/UK, Niels Peter 
Christensen, GEUS/DK, Erik Lindeberg, 
SINTEF Petroleum/NO and Bert van der 
Meer, TNO/NL. This broad partnership 
was very deliberate. To build a broad 
knowledge internationally and by that, 
building trust in the findings at Sleipner.  
It was agreed from the start that all 
results should be published, when 
the results were reasonably agreed 
among the scientists; “conclusions, not 
hypothesizes”.

The project was named SACS – Saline 
Aquifer CO2 Storage.

How to finance it? Statoil knew the EU 
4 Framework Program was drawing 
towards its end. Maybe we could ask 
European Commission, DG Energy to 

support the SACS project? They were 
supportive, but funds were limited. We 
then turned to national research funders 
in Denmark, The Netherlands, France, 
UK and Norway. In The Netherland the 
answer was “How much money do you 
need?” and a confirming letter was 
issued before we left the office; not an 
average day for researchers! In different 
modes, all the nationals gave their 
share. Together with own resources 
from all the participating partners 
including the Sleipner license partners, 
the budget was fully financed. 

After three years the SACS project 
were extended for another three years, 
the CO2STORE project. It ended up 
in a book, called “Best Practice for the 
Storage of CO2 in Saline Aquifers” issued 
by the IEAGHG.

Sleipner started in 1996 and is still 
injecting around 1 million ton CO2 per 
year. It has been followed; by until now a 
few other large scale climate mitigating 
injection: year 2000 Weyburn-Midale in 
Canada, by 2004 In Salah, Algeria and 
by 2008 Snøhvit, Norway, and some 
smaller scale research pilots like Ketzin, 
Germany.

Since then the very concept of 
CCS - capturing the CO2 from high 
concentration, big volume emitters 
and then compressing and injecting it 
underground for safe, long term storage 
– has gone around the globe. One major 
step was presenting it to the political 
arena, first to the European Parliament, 
then to the G8 meeting at Gleneagles, 
UK and eventually the formation of 
the CSLF, today a 23 country body of 
energy and environmental ministers. 
The biggest step for the science 
involved in CCS was may be the IPCC 
producing a Special Report on CCS in 
2005, an international peer review of all 
open CCS publications.

For many years the CCS concept has 
been on the agenda for international 
organizations like OSPAR and London 
Protocol (protecting the seas, CCS was 
accepted), the UNFCCC (accepting 
CCS as part of the CDM mechanism 
is still pending). In Europe and North 
America CCS has been connected 
nearly exclusively to the CO2 emissions 
from fossil fuel power stations; the 
biggest CO2 emitting industry globally.  
Recently UNIDO - the UN organization 
promoting industrial growth in 
developing countries – issued a 
report on how CCS could support low-
carbon development in industries like 
steel, aluminum, silicon, cement and 
chemicals. They all emit a fair share of 
greenhouse gases.

Like many other new technologies, 
CCS creates some questions and even 
anxiety from the public. Where the 
technologies have been carefully 
explained to the local population there 
are examples of acceptance, but other 
places the new thing provoke the 
public and create political barriers.

Disregarding the political stir, 
scientists on several continents are 
busy developing the technologies 
and mapping the storage potentials. 
There are now even international 
organizations created to promote the 
scientific development, supplementing 
the IEAGHG program; CSLF, GCCSI and a 
series of national CCS research centers, 
each finding their tasks and roles. 

Last development up till now was the 
23 ministers of CSLF agreeing in 2011 
to give their Global Achievement 
Award to the Sleipner, Weyburn-Midale 
and In Salah CCS projects.

‘This Dreaded Sleipner Workshop’
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The Greenhouse Gas control 
Technologies conference (GHGT) 
series is currently a well-established 
prestigious bi-annual event where 
the scientific, industrial, and policy 
communities on greenhouse gas 
issues gather to exchange new 
knowledge, information and ideas. 
The main focus of the conference 
series is assessing developments 
in greenhouse gas mitigation 
technology, in particular in the field 
of CO2 Capture and Storage (CCS). The 
conference series started back in the 
nineties of last century.

In the late seventies and early eighties 
Cesare Marchetti and Meyer Steinberg 
were the pioneers of a new approach: 
not avoiding the generation of CO2 
but to capture and store it outside the 
atmosphere. At that time, this was a 
completely new concept. CO2 was seen 
as an unavoidable consequence of 

the use of fossil fuels which could not 
be cleaned from the flue gases like for 
instance nitrogen oxides and sulphur 
oxides. 

In the late eighties, researchers 
of the Utrecht University in the 
Netherlands expanded on Marchetti’s 
and Steinberg’s  knowledge. Early 
research showed that capturing CO2 
was not only technically possible, 
but also economically feasible. Jip 
Lenstra, representative of the Dutch 
government at that time and one of 
the first to recognise the potential of 
CCS, subsequently remarked: “This is 
not very expensive for an impossible 
mitigation technology”.

The researchers in Utrecht experienced 
that more and more people, especially 
from the scientific and industrial world, 
became interested on this concept. In 
1990 Kornelis Blok, Wim Turkenburg 
and Chris Hendriks decided to 

organize a conference on this topic. 
The International Conference on 
Carbon Dioxide Removal (ICCDR) was 
the precursor of the GHGT conference 
series.

The Greenhouse Gas Control Technologies 
(GHGT) International Conference Series 
by Chris Hendriks, Ecofys, and Howard Herzog, MIT

The Programme Committee 
for ICCDR-1 in 1992
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Chris Hendriks: “The organisation of the 
first conference was very challenging 
and completely different from the 
tenth version we organised. At that 
time a ‘CCS community’ did not exist 
at all. Because there was no internet to 
spread the word, I literally spent days in 
scientific libraries to search for research 
and researchers working on topics 
related to the removal of CO2. Also, to 
communicate with our Programme 
Committee, all the abstracts and 
papers had to be distributed by fax. It 
took us a few nights to complete the 
full transmission.”

The first conference was held in 
March 1992 in Amsterdam. It was 
a three-day international meeting 
titled The International Conference 
on Carbon Dioxide Removal (ICCDR).  
The conference was attended by 260 
participants from over 30 different 
countries. Fifty delegates came from 
Japan. At the end of the conference 

RITE – a Japanese research organization 
– announced to organize the second 
ICCDR in 1994. The third ICCDR was 
organised by MIT in 1996 in Boston.

Chris Hendriks: “From the beginning 
the social events were very important. 
Loads of room has traditionally been 
put in the social programme to 
create an atmosphere where people 
feel comfortable to meet and talk to 
each other, in order to establish and 
strengthen a real ‘CCS community’. 
Legendary is the performance of 
Maarten van den Brug and Meyer 
Steinberg at the conference dinner 
of the ICCDR-1. They grabbed the 
microphone and spontaneously they 
performed their own written ballet 
‘What should we do with the CO2’.

The IEAGHG and GHGT
In November 1991, just before the 
first ICCDR conference, the IEAGHG 
was established.  The new programme 
organised an international conference 

focusing on “CO2 Disposal” in March 
1993 in Oxford, followed by the 
“Greenhouse Gases: Mitigation Options 
Conference” in London in August 
1995. This latter conference, primarily 
focused on non-CO2 greenhouse gases, 
but was very similar to the ICCDR 
series, both in scope and participation. 
This led Paul Freund (IEAGHG General 
Manager), Baldur Eliasson (IEAGHG 
Executive Committee co-chair), Howard 
Herzog (ICCDR-3 organizer), and Wim 
Turkenburg (ICCDR founder) to enter 
into merger discussions.  

The following quote from the 
negotiation documents articulates 
the vision for a merged conference: 
“The conference should be semi-
autonomous.  This can be accomplished 
through a local organizing committee 
to be responsible for finances and 
programme. This helps promote 
creativity and makes each conference 
unique.  However, a more permanent 
sanctioning organization would be 
beneficial for the long-term success 

GHGT Conference Series
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and continuity of these conferences.  
This sanctioning organization would 
be responsible for recruiting local 
organizers, setting certain standards 
and guidelines for the organizers, and 
providing logistical support where 
needed.”

Without much discussion, the IEAGHG 
became the sanctioning organization. 
There was also agreement that the 
meeting should be held every two years.  
Naming the conference proved to be 
more contentious.  It was decided to 
abandon both ICCDR and Greenhouse 
Gases Mitigation Options, and give the 
conference a new name: Greenhouse 
Gas Technologies or GHGT.  However, 
it was agreed to keep the numbering 
from the ICCDR conferences.  So, 
ICCDR-3 was held in Cambridge (USA) 
in 1996, which was followed by GHGT-4 
in Interlaken (Switzerland) in 1998.

The GHGT grows
The conference attendance in the 
nineties varied between 250 and 500 
participants and showed a gradual 
increase. Since the turn of the century 
the political interest for CCS grew 
significantly. This was mainly caused by 
stronger scientific evidence for severe 
climate change and the urgency for a 
very strong reduction of CO2 emissions 
before 2050. The politicians realised 
that improving energy efficiency and 
applying more renewables may not be 
sufficient to reach the targets. 

The growing relevance of CCS was 
clearly reflected in a steep growth of 
conference attendance (see graph). 
Also the share of representatives 
from industry, NGOs and financial 
institutions grew substantially. At 
GHGT-10 in 2010 in Amsterdam, 
the conference reached over 1600 
delegates from more than 55 different 
countries. Again, the preceding 

conference was outnumbered, despite 
the financial crises and subsequent 
cuts in budgets in industrial and 
governmental organisations. 

It is clear that the GHGT has become the 
central event for the CCS community. 
The scope of the conference has 
gradually shifted over the years. The 
GHGT is currently not only about 
technology, but more and more focus 
is put on the position of CCS in society 
and in the energy system. Starting as 
a conference discussing scientific and 
technical aspects, more issues like 
policy, public acceptance, organisation 
and financing were brought on the 
table. However, science is still the main 
issue, as was confirmed by Howard 
Herzog at the last GHGT in Amsterdam: 
“I save the best presentations and 
posters for this two-year occasion”. 

Currently, scaling-up the technology, 
demonstration and wide-spread 
deployment are main topics, which was 
also reflected in the theme of GHGT-10 
in 2010: “from research to reality”.

During the last twenty years, the GHGT 
conference series has proven to be of 
great value for the CCS community. 
If CCS wants to play a vital role in the 
transition period to a fully sustainable 
energy system, important steps have 
to be made in the coming five to ten 
years. Communication and exchange 
of knowledge and ideas are vital in 
that process. Chris Hendriks: “We 
believe that GHGT will remain to play 
an essential role in the development 
and deployment of large-scale CCS. 
The conference holds on to the science. 
No propaganda or advertising CCS 
but discussing pros and cons in a 
professional, scientific way.”

Yoichi Kaya (RITE) and John Gale (IEAGHG) sign the 
Memorandum of Understanding for GHGT-11
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In September 2008, the then Prime 
Minister of Australia, Kevin Rudd, 
announced his intention to form 
the Global CCS Institute which 
would focus on accelerating the 
commercial deployment of Carbon 
Capture and Storage. The initial 
target would be to help fulfill the 
G8 2008 recommendation of the 
early establishment of a set of large 
integrated CCS projects throughout 
the world. The urgent need for this 
demonstration of the technology at 
the scale and magnitude to make a 
difference was accepted widely, not 
the least by the IEAGHG in their work 
to ensure that CCS was a critical part 
of the portfolio in mitigating the 
impact of climate change.

By June 2009, the Institute was 
formally established as a private not-
for-profit company owned by its 
members with a budget provided by 
the Australian Government of AUD400 
million spread over 4 years. It was 
clear from the onset that in order to 
make progress worldwide, there was 
an unprecedented need for active and 
effective cooperation and collaboration 
between the international bodies with 
an interest and mandate in taking 
forward CCS. The Institute therefore set 
out to establish strategic partnerships 
with key organizations. Working with 
the IEAGHG was therefore regarded as 
a high priority.

Right from the start, the IEAGHG was 
extremely supportive of the Institute 
and its objectives. It was recognized 
by both organizations that there was 
not enough overall resource going in 
to the global arena on CCS and that 
there was now an opportunity to 

make a considerable difference, but 
only if the activities of the two bodies 
be organized in such a way that they 
would complement and supplement 
each other.

This philosophy of collaboration and 
co-operation remains at the heart of 
the partnership agreement initiated 
in 2009. It therefore underpins the 
interaction between the IEAGHG and 
the Global CCS Institute.

The Set Up: 

One of the key drivers during the setting 
up of the relationship between the two 
organizations was the activity needed 
to address the set of recommendations 
made by the IEA and the Carbon 
Sequestration Leadership Forum 
(CSLF) to the G8 in 2008. These had 
been developed during the previous 
two years and had actively involved 
CCS experts worldwide, many of which 
were part of or linked to the IEAGHG 
activities. These recommendations 
were therefore used as a framework for 
implementation of the work between 
the Institute and the IEAGHG. This 
ensured effective collaboration across 
the CCS international landscape, 

especially when linked to the actions 
to be taken by the central IEA CCS unit, 
the CSLF and its Working Groups/Task 
Forces, and underpinned one of the 
important G8 recommendations of 
`taking concerted international action`.

The focus of the collaborative 
agreement was the effective sharing 
of knowledge on all aspects of CCS 
within the CCS community, facilitating 
dissemination through existing and 
expanded networks, and encouraging 
education through conferences, 
specific `summer school` actions and 
mentor programmes.

The Current Actions and Successes: 

Working together on the network 
initiatives of the IEAGHG has been a 
major benefit to the Institute and into 
the wider community. These networks, 
many of which have been running for 
a number of years, provided a ready-
made set of mechanisms by which the 
knowledge accrued by the Institute 
from its actions around facilitating and 
encouraging large scale demonstration 
projects could be passed on. These 
networks include ones on CO2 capture, 
CO2 monitoring, oxyfuel combustion, 

IEAGHG & The GCCSI:
a perspective on their Co-operation and collaboration, 
by Nick Otter, former CEO of GCCSI
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wellbore integrity and modeling. In 
some cases these networks have been 
extended to widen their original scope 
and remit (such as in risk assessment 
and regulation), and in other areas 
deemed as a priority, new ones have 
been established and run by the 
IEAGHG with support from the Institute. 
One of note is the network of social 
researchers which prior to support 
from the Institute was purely informal 
and is now structured to ensure the 
identification of best practice in CCS 
communication and the development 
of communication strategies and 
materials for communicating CCS to a 
range of stakeholder audiences. This 
therefore addresses the increasingly 
recognized important area of CCS 
public awareness.   

The Institute is a major sponsor of 
the GHGT conferences. These are 
recognized worldwide as the most 
influential and informative CCS events 
and again, for the Institute, represent 
a major means of sharing knowledge, 
experience and expertise. Along with 
this the Institute supports the GHGT 
mentored student programme.

The CCS Summer Schools has been 
another initiative of the IEAGHG which 
the Institute is pleased to support. One 
of the longer term concerns associated 
with the commercial deployment of CCS 
is the potential lack of individuals with 
the appropriate skill set to appreciate 
and take forward the technology. The 
Summer Schools are designed with the 
aim of attracting some of the highest 
quality young people into the CCS 
arena.

At a technical level, the work has 
been directed at the transport and 
storage part of the CCS CO2 chain. It 
is increasingly being recognized that 
storage is on the critical path when 
establishing a commercial size project. 
Specific studies have therefore been 

addressed at understanding the effect 
of impurities on geological storage 
sites, in particular the potential impact 
of CO2 waste stream purity on transport 
and storage engineering and associated 
costs. Also there is a concerted effort 
to establish the basis of a global CO2 
storage atlas through an assessment 
of prospective sedimentary basins and 
building on the database of storage 
information already established by the 
IEAGHG. 

On a policy front and in the UNFCCC 
arena, the Institute and the IEAGHG 
have joined together to press the case 
for the inclusion of CCS into the CDM 
and/or whatever mechanisms are taken 
forward in 2012. This has included 
representation at the COPMOP 
meeting in Cancun in 2010 and plans 

are underway for representation at 
Durban in 2011. 

The Future: It is clear that if CCS is to 
make the anticipated contribution 
to the reduction of CO2 by 2050 then 
the commercial deployment of the 
technology needs to be starting to 
happen at scale from 2020 onwards. 
Consequently there is a continuing 
need to build the confidence in 
CCS at all levels. A key element of 
this will be the successful ability to 
share experience and knowledge 
throughout the world. This in turn will 
demand a continuation of effective 
collaboration and interaction between 
the international bodies addressing 
CCS, certainly the one established 
between the Global CCS Institute and 
the IEAGHG.

CO2GeoNet is the European Network 
of Excellence on the geological 
storage of CO2. Comprising 13 research 
partners, it provides independent 
research expertise, capacity building 
and knowledge dissemination about 
CO2 storage.  Founded under the 
European Commission’s (EC) 6th 
Framework Programme in April 2004, 
CO2GeoNet gained its own legal 
status by registering as a scientific 
non-profit Association in 2008. 

A Memorandum of Understanding was 
signed in November 2008 between 
IEAGHG and CO2GeoNet. Collaboration 
between the two parties dates back 
long before the official signing, but 
the MoU helped outline cooperative 
arrangements between the two Parties 
and build and strengthen relations for 
mutual benefit in meeting each other’s 
objectives at enabling CCS technology 
worldwide.

IEAGHG & CO2GeoNet
by Nick Riley, CO2GeoNet a&BGS, and Rowena Stead, 
CO2GeoNet and BRGM
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IEAGHG and CO2GeoNet have since 
been actively exchanging information 
on CCS developments, co-organising 
and/or supporting events, promoting 
the other party’s activities on their 
websites, carrying out joint training 
activities, calling upon the other’s 
technical expertise, etc. 

Training & capacity building
•	 CO2GeoNet has been supporting 

the IEAGHG international CCS 
summer schools since 2007 by 
providing technical experts to 
present lectures.

•	 IEAGHG supported the 
CO2GeoNet-led European Science 
Foundation Research Conference 
“CO2 Geological Storage: Latest 
progress”, Obergurgl, Austria, 22-
27 November 2009. This targeted 
young researchers across Europe 
from the relevant science and 
humanities sectors. 

•	 Research workshops
•	 IEAGHG CO2 Geological Storage 

Modelling Workshop, 10-12 
February 2009, Orléans, France. 
CO2GeoNet co-organization and 
provision of specialist modelling 
practitioners to give presentations.

•	 1st IEAGHG Workshop on 
Natural Releases of CO2: 
“Building Knowledge for CO2 
Storage Environmental Impact 
Assessments” at Maria-Laach, 
Germany, 2-4 November 2010. This 
research workshop, coorganised 
by IEAGHG, BGR and CO2GeoNet, 
attracted some 100 scientists.

Knowledge exchange & dissemination
The CO2GeoNet Open Forum is attended 
by a variety of stakeholders interested 
in the latest research developments 
on the geological storage of CO2, 
including decision & policy makers, 

public authorities, industry, NGOs and 
scientists from Europe and farther 
afield. 

Amongst the high-level guest speakers, 
John Gale, General Manager of IEAGHG, 
and Tim Dixon, have participated in 
previous years:
•	 2008: “International perspectives 

for CO2 storage development 
and the role of CO2GeoNet on the 
international scene” - John Gale

•	 2009: “International Developments 
in CO2 Storage” - Tim Dixon

•	 2010: “IEAGHG activities 
towards capacity building and 
communication on CO2 storage 
worldwide” - John Gale

Distribution at GHGT-9 and GHGT-10 by 
the IEAGHG booth of the CO2GeoNet 
brochure “What does CO2 geological 
storage really mean?” (available in 
many languages from www.co2geonet.
com/brochure). Numerous oral and 
poster presentations were given by 
CO2GeoNet scientists in the conference 
workshops.

Writing IEAGHG reports 
The IEAGHG has recently commissioned 
CO2GeoNet to produce two literature 
review reports on given topics. 
They highlight the current state of 
knowledge and identify knowledge 

IEAGHG & CO2GeoNet

gaps with recommendations for further 
research. 
•	 “Quantification techniques for CO2 

leakage” (BGR, BRGM, IMPERIAL*, 
NIVA, OGS, TNO, URS)

•	 “Potential impacts on groundwater 
resources of CO2 storage” (BGR, 
BGS, BRGM*, GEUS, HWU, IRIS, URS)

*=Coordinator

Advisory role of IEAGHG in CO2GeoNet 
activities
CO2GeoNet is now a major partner in 
“CGS Europe” (www.cgseurope.net), 
the EC FP7 Coordination Action to 
build a pan-European scientific body 
on geological storage research and 
help facilitate CCS demonstration and 
implementation of the EU Directive 
(Nov. 2010 – Oct. 2013). It provides a 
platform for expansion of the Network 
and the inclusion of new research 
partners to give true pan-European 
coverage (34 research institutes across 
28 countries). IEAGHG participates 
on the Advisory Body of CGS Europe, 
giving an expert opinion on the project 
and helping to steer its course and role.

CO2GeoNet and IEAGHG signed a Memorandum of 
Understanding at GHGT-9 in Washington DC in 2008
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The UK Government is one of 11 Contracting Parties who have been a member since the Programmes inception, back 
in 1991. The UK has also kindly played host to the IEAGHG offices, just outside Cheltenham in Gloucestershire. As such, 
we thought it was appropriate for the current UK ExCo representative to write a few words.

The UK has hosted the IEAGHG programme for the last 20 years and during that time the issue of climate change has 
expanded beyond the world of scientists and environmentalists to be recognised as one of the leading challenges facing 
the future of mankind and the flora and fauna we share this planet with.  The UK remains committed to securing a global 
treaty as the best vehicle for securing international action on climate change at a level needed to achieve a cost effective 
trajectory to the 2oC objective, but action to support the development of individual mitigation technologies also forms a 
key part of the solution. 

The IEAGHG work on how different technologies can be used to combat GHG emissions from the use of fossil fuels, in 
particular in recent years around Carbon Capture & Storage, has been at the forefront of informing governments, business 
and society.  In the UK and globally, CCS along with increased energy efficiency, more renewables and new nuclear will 
form a crucial part of future diverse, low carbon and secure energy mix, indeed the IEA estimates that CCS will need 
to account for nearly 20% of the global emission reductions needed to stay below 2oC. However, despite the fact that 
numerous CCS plants are already in operation globally and many more are in the pipeline, we know that as the technology 
moves from the R&D phase to widespread deployment there are particularly challenges to face.  These include, but are not 
limited to: bringing down costs to make CCS more economically affordable, securing funding and financing for large-scale 
demonstration projects, technical issues around the assessment of storage potential and monitoring and verification of 
stored CO2,  public concerns over health and safety, dealing with risks and liabilities and supporting developing countries 
keen to develop CCS. 

Governments need to work with industry, research bodies and others 
to overcome these challenges. The work of the IEAGHG Programme has 
and continues to be fundamental to addressing some of these issues and 
informing solutions and partly because of this, we have seen its membership 
grow significantly over the last few years.  As interest in CCS has grown new 
organisations have arrived on the scene and we have seen the Programme 
form constructive working relationships with them by building on its strong 
reputation for quality and excellence. 

The UK continues to fully support the Programme and congratulates it on its 
role over the last 20 years. We look forward to seeing the continued fruits of 
its labour. 

A Message from Jeremy Martin,  
UK Executive Committee Member, Office of CCS, Department of Energy & CLimate 
Change, UK Government

Jeremy Martin, 
IEAGHG ExCo Member 

for the UK
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In a recent letter from the IEA WPFF to the chair of the IEAGHG ExCo, the strategic work of the IEAGHG Implementing 
Agreement was highlighted as a testament to the strength of its membership. 

IEA Working Party on Fossil Fuels (IEA WPFF) Endorse 
Mandate Extension, IEAGHG Future Promising
extracts from a letter to Kelly Thambimuthu from Jostein Dahl Karlsen, Chair IEA WPFF

‘On behalf of the IEA’s Working Party on Fossil Fuels, I would like to congratulate you on the outstanding work 
of the Greenhouse Gas R&D Programme Implementing Agreement (GHG IA). Many Working Party delegates 
are familiar with the work of the GHG IA and, following discussion at the WPFF meeting in Rio de Janeiro (8-9 
July 2011), they all felt that a commendation from them would be in order.

After around 20 years in existence as an Implementing Agreement, the GHG IA team has grown and team 
members have come and gone. However over that same period, the strategic content of the IA has continued 
to evolve to meet its members’ needs and to address the important climate change issues of our time. Your 
large and growing membership is testament to this.

We remain impressed with the depth and the breadth of the activities undertaken by the team in Cheltenham. 
We also remain impressed with the quality of output. The technical evaluations are highly regarded; the 
research networks very popular; and the programme of conferences for which you are responsible world 
class. We know that individuals within the team are highly sought after as authorities in their particular areas 
of expertise.

The IEA recognises the value the GHG IA brings to its Energy Technology Network. Many IEA publications have 
benefitted from its input, expert review or both. In conclusion, the WPFF is proud of its association with you.
In light of the merits mentioned above, I wish to formally convey WPFF’s endorsement to the request for 
extension of the mandate of the GHG IA. Relevant parties within IEA will be informed accordingly. Our very 
best wishes for the future.

Whilst this book charts IEAGHG’s progress since our inception 
in 1991, this is not the end of our story.  We have applied 
for and recently received from the IEA Working Party on 
Fossil Fuels their endorsement to extend the Implementing 
Agreement for a further 5 years.  We believe there is much 
work still to be done, not just in the next 5 years.  We believe 
everybody now recognises that we are drifting off target 
in terms of reducing greenhouse gas emissions to stabilise 
the atmospheric CO2 concentration at 450 ppm. This only 
means that we must work harder in the coming years. 
We are seeing a changing dynamic in use of fossil fuels 

for power generation. Developments in unconventional 
gas exploitation are increasing the market potential and 
longevity of supplies of natural gas. With the increased 
efficiency of natural gas fired power plants compared to coal 
there are advantages in reducing CO2 emissions. However 
the use of natural gas in power generation is not sufficient 
on its own to reduce the atmospheric concentrations of 
CO2 to achieve stabilisation and thus CCS will be required 
as well.  Of course coal in many developing countries will 
still play a key role.  Also biomass use for fuel production, 
power etc., if CCS is added has the potential to remove CO2 

The Future of IEAGHG
by John Gale, IEAGHG & Kelly Thambimuthu, ExCo Chairman 
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from the atmosphere, which could play a role in closing 
the gap on where we are now to where we need to get to 
in terms of atmospheric stabilisation.

In the next 5 years we of course are expectant that we will 
see a number of demonstration projects breaking ground 
and starting to operate. This will in turn generate lots of 
new data on costs, operating efficiency etc., that should 
help boost the confidence in the technology. A boost in 
confidence is something that CCS surely needs in the next 
few years to hopefully allow the industry to try and regain 
some of its early optimism.   We do have a mountain to 
climb in terms of stakeholder acceptance; scepticism on 
climate change seems to be building so politicians need 
to reinforce the message that doing nothing costs more.  
Concerns by some local communities on the safety of 
storage are still present and these are having impacts on 
Government thinking and the ability to get projects off 
the ground in some countries. Equally as we know more 
about the technology we are finding issues we had not 
considered before, such an issue is amine degradation 
products but we must rapidly address such issues and 
maintain research in perspective so that we do not damn 
a technology on unsubstantiated science.

Going forward IEAGHG has developed a new strategic 
plan for the next 5 years but like any plan this will not be 
static but must be reactive to new developments as they 
arise. Also we plan to utilise our work on storage to address 
some of the key questions stakeholders are asking about 
storage and provide them with an information data set 
that demonstrates what we know already.  We should not 
underestimate what we know, and should be more on the 
offensive, rather than fall into the perennial scientist trap 
of saying we need to know more.  On costs we plan to do 
more work on how far we can go in reducing the cost and 

increasing the efficiency of existing capture technologies, 
as well as looking at the new technologies and what we 
can expect from them and when. One of the core elements 
we intend to preserve is our independence so we can to 
continue to engage to provide informed information 
without any bias to one technology or the other to bodies 
like the UNFCCC, IMO/OSPAR etc., over the coming years. 
We intend to continue to our summer school series and our 
international research networks, both have which have 
proceed extremely popular, whilst continuing to realign 
their focus to maintain their connection to the changing 
research environment and new developments. Our GHGT 
conference series is our flag ship and will be retained but 
we want to get back to basics a little more and focus on 
the technical content. Our emerging conference series’ on 
post combustion and oxyfuel are proving popular and we 
will continue and develop these as long as the demand 
exists. 

We are aware that we have more competition these 
days, but we manage that by ensuring what we do is 
either novel or brings added value to the other groups 
that are active. In terms of our membership we want to 
continue to grow and bring in new members from Non-
OECD countries as appropriate. New membership must of 
course not be at the expense of our old members and in 
the current economic times we need to ensure we retain 
our existing membership block that has underpinned our 
growth so far. 

We wish to thank all our members, and associated 
organisations that we work with for your support to date 
and we look forward to working with you in the future.  
We will look forward to providing a summary of our 
achievements at our 25th Anniversary in 2016.

Kelly Thambimuthu      John Gale

Chair of the IEAGHG Executive Committee   General Manager, IEAGHG
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