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1st IEA GHG 
International 
Oxyfuel 
Combustion 
Conference
By Stanley Santos, IEA GHG

P reparations for the 1st IEA 
GHG International Oxyfuel 
Combustion Conference to be 

held in Cottbus, Germany between 
8th and 11th September 2009 are now 
well advanced.  

The call for abstracts was announced 
on 19th December 2008.  The 2nd 
announcement was made on the 30th 
January with the deadline for the call 
on 1st March 2009.  

The steering and organising 
committee will be helped by the 
members of the international 
technical advisory committee 
consisting of 30 stakeholders and 
experts in considering the submitted 
abstracts for presentations. The 
review process will be coordinated 
by IEA GHG.  

Authors will be notified by May 16th 
on whether their paper has been 
selected for oral or poster presentation 
at the conference. 

To chair and lead the two panel 
discussions planned for the 
conference, the organising committee 
are pleased to nominate:

• Dr. Sho Kobayashi of Praxair, 
• Dr. Sigfried Michelfelder of 

Steinmuller Engineering, 
• Prof. Terry Wall of Newcastle 

University; and
• Prof. Jost Wendt of Utah University

The conference will also include 
facility visits to the Schwarze Pumpe 
Pilot Plant, Janschwalde Power 
Plant (site of the 250MWe Oxyfuel 
Combustion Demonstration) and 
Lignite Open Cast mine.  Details of 
the visits will be announced in due 
course.

The members of the Steering 
Committee are:

• Prof. Lars Stromberg, Vattenfall AB
• Dr. John Topper, IEA EPL & IEA 

Greenhouse Gas R&D Programme
• Dr. Chris Spero, CS Energy
• Dr. John Marion, Alstom Power
• Mr. Kevin McCauley, Babcock and 

Wilcox
• Dr. Vince White, Air Products plc

IEA GHG would like to take this 
opportunity to thank the sponsors 
and supporters of this 1st Oxyfuel 
Combustion Conference.

Indeed, this meeting is a great 
opportunity to learn from the 
experience of operating the 1st full 
chain oxyfuel combustion boiler with 
CO2 capture and to look forward to 
the remaining challenges and toward 
the deployment and demonstration 
of this technology.

On-line registration will open on 
1st March 2009 and details can be 
found at:

www.co2captureandstorage.info/
networks/oxyfuelmeetings.htm
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GHGT-9 
Summary
By John Gale, IEA GHG

T o encapsulate the key learning 
points from the GHGT-9 
conference, the organisers 

have produced a conference 
summary. The summary is available 
for download on the conference 
web site http://mit.edu/GHGt9/ 
and on the new GHGT web site – 
www.ghgt.info.

Some of the key messages from 
GHGT-9 were:

Capture of CO2

• Technology: There are still three 
general capture options on the table 
(post-combustion, pre-combustion 
and oxy-fuel) with activities in all 
areas being pursued.

• Costs: Rather than coming down as 
expected, the cost of capture is now 
estimated to be 10–20% higher 
than it was five years ago, primarily 
because of escalating material 
costs in the period up to early 
2008. Over the long term there 
are several promising technologies, 
which are expected to significantly 
reduce capture costs.

• Scale: New capture pilot plants 
have been, and are, being built 
around the world, particularly for 
post-combustion capture, and this 
represents real progress. However, 
we also need demonstration plants 

at a commercial scale for coal-
based power plants (eg., capturing 
2-4MtCO2/year).

• Energy penalty: There are some 
promising new solvents such as 
advanced amines and ammonia that 
offer the potential to significantly 
reduce energy requirements 
compared to conventional amines. 
Further testing and scale up is 
needed to rigorously quantify these 
benefits.

• Integrated systems: Flexibility 
of CCS operations is important, 
particularly within liberalised 
electricity markets. New work 
streams on flexibility of capture 
systems, poly-generation and 
matching peak demand are making 
good progress, but need to move 
beyond just the capture system.

Storage of CO2

• Capacity estimates: Much work 
has been done on improving 
storage capacity assessments, 
which are moving from theoretical 
capacity estimates to more realistic 
understanding on the useable 
capacity. Knowledge has developed 
considerably in this area since 
GHGT-8.

• Aquifer storage:  As more knowledge 
and experience is acquired, there 
is a specific need for greater 
understanding of saline water 
displacement and pressurisation in 
saline aquifer formations.

• Trapping mechanisms:  
Considerable progress had been 
made in understanding the 
trapping mechanisms that ‘lock up’ 
CO2 and reduce the potential for 
leakage over time. In conjunction 
with rigorous site selection and 
characterisation procedures and 
improved engineering design 
of storage projects, this will 
allow continued downward re-
assessment of potential storage 
security risks.

• Monitoring: A variety of monitoring 
techniques continue to be 
improved and proven. An example 
is the demonstration of satellite 
monitoring at In Salah, Algeria 
showing that this technology can 
be included in the portfolio of 
standard monitoring techniques.

Policy, Regulatory, and 
Overall

• Need for CCS: There is a growing 
recognition of the need for CCS 
as a key climate change mitigation 
technology in the work of the IPCC 
and IEA. Overall, the main policy 
driver for all mitigation measures, 
not just CCS, will be national 
greenhouse gas (GHG) emissions 
policy.

• Demonstration projects are 
urgently needed to enable the world 
to ‘learn by doing’ in all aspects, 
both technical and regulatory.

• Engagement with major developing 
countries such as China, India, and 
others has been growing but is still 
insufficient given the growth of 
electricity generation capacity in 
those countries.

• Regulatory developments for CCS 
have been rapid and positive in many 
regions since the last conference in 
2006. A key characteristic of all 
the regulatory developments is the 
need for flexibility within them, 
particularly for issues such as CO2 
purity and monitoring technique 
requirements. Flexibility allows 
learning from the early projects to 
be incorporated in the regulations 
as they are developed.

• Business models: From a business 
perspective, there is a need to 
improve collaboration among 
various CCS industry stakeholders. 
This would enable enhanced 
leverage of funding for various 
projects. Governments should assist 
with this process.

• Biomass & CCS: The potential of 
CCS and biomass as an effective 
greenhouse gas mitigation 
technology should be realised, and 
recognised in emissions trading 
schemes.

• Coal & CCS: The association 
between CCS and coal should also 
be de-emphasised, as CCS also 
applies to other fuels and sectors.

• Public awareness is very important, 
and more work is required in this 
area. Public awareness will become 
more focused on projects and local 
issues rather than on the abstract 
concept of CCS in the future. 

• Liability: The insurance and finance 
industries have a growing interest 
in CCS, which is welcomed.
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GHGT-10, The 
Netherlands, 
2010
By Mariëlle Vosbeek Ecofys 
Netherlands B.V.

T he Greenhouse Gas Control 
Technologies conference 
(GHGT) series has established 

itself  as the principal international 
platform for exhibiting and discussing 
new greenhouse gas mitigation 
technologies. This series has become 
a focal point for international 
research on CO2 Capture and Storage 
(CCS). During the closing session of 
the GHGT-9, the organisation for the 
next conference was  handed over 
to the Netherlands’ team consisting 
of Ecofys, Energy research Centre of 
the Netherlands (ECN), Netherlands 
Organisation for Applied Scientific 
Research (TNO), Utrecht University 
who will be supported by the IEA 
Greenhouse Gas R&D Programme 
(IEA GHG).

This conference series started in 
1992 in Amsterdam. Since then the 
conference has travelled around 
the world; from country to country 
from continent to continent. Over 
these past twenty years, knowledge 
about the potential and impact of 
CO2 capture and storage has grown 
substantially. In 1992 the aim was to 
exchange basic information and to 
build a network of experts. The main 
challenge for the years ahead is to 
overcome barriers for the deployment 
of CO2 capture and storage. CCS is 
becoming an industry were millions 
and billions of euro’s will be spent. We 
have seen tremendous development 
over the last few years and important 
decisions have to be made in the 

coming years with respect to large-
scale demonstration plants, how to 
communicate to the public and on 
the debate of the position of CCS 
in a portfolio of measures towards 
a sustainable world. Currently, 
various countries operate research 
programs and support CCS pilot and 
demonstration projects. The EU, for 
instance, expressed the ambitions 
to realise ten to twelve large CCS 
demonstration projects. Intentions 
are to run CCS demo plants as soon 
as 2015. This implies that by 2010 
crucial decisions have to be made to 
the future of CCS. 

GHGT-10 will discuss advances in 
the field of CCS, ways to overcome 
barriers, as well as policies and 
measures needed to facilitate the 
implementation of carbon capture 
and storage. CCS is now on a decisive 
turning point.

The Washington conference (GHGT-
9) is the largest held to date, and 
attracted over 1400 delegates. 
GHGT-10 anticipates that about 
1800 delegates will participate in the 
conference taking place at the RAI in 
Amsterdam from September 19 to 
September 23 in 2010.

More information can be found 
on the GHGT conferences website: 
www.ghgt.info

GHGT Series 
Website
By Sian Twinning, IEA GHG

I n order to offer one source of 
reference for the GHGT series we 
are currently developing a one 

stop website.  We will have links to 
past conferences and all of the details 
for GHGT-10 and future meetings.

Please ensure you bookmark the page 
www.ghgt.info for future reference. 
We currently have the Summary 
Report from GHGT-9 available for 
download from this site.

Modelling 
Workshop
By Toby Aiken, IEA GHG

I EA GHG recently held a workshop 
addressing “Modelling for CO2 
Geological Storage”. The meeting 

was organised by IEA GHG, BRGM, 
Schlumberger and CO2GeoNet, with 
sponsorship from Total and IFP.

The meeting attracted over 100 
registrations from 14 different 
countries, and presentations covered 
modelling objectives, processes, 



4 Greenhouse Issues - March 2009

special issues and potential aims 
and objectives for a future IEA GHG 
modelling network. All participants 
were able to contribute to the 
workshop, either through direct oral 
presentations, question sessions or 
through the various breakout group 
discussions.

The workshop included a busy social 
schedule, and this was well attended 
and provided good opportunities for 
further networking and informal 
discussions. IEA GHG would like to 
thank the organising committee, who 
all worked very hard to make the 
event a success. In particular Isabelle 
Czernichowski-Lauriol of BRGM and 
CO2GeoNet was instrumental in the 
organisation of the workshop and 
social events. 

The outcome of the workshop 
showed overwhelming support 
for the formation of an IEA GHG 
International Research Network on 
CO2 Geological Storage Modelling, 
and interest was expressed by the 
University of Utah in hosting the first 
official meeting in 2010. 

Further information is available 
on the workshop website at www.
c o 2 c a p t u r e a n d s t o r ag e . i n f o /
networks/1stmodelling.htm and 
a full report of the workshop will 
follow in the future.

12th Post 
Combustion CO2 
Capture Network 
Meeting 
By John Topper, IEA EPL

T he next network meeting on 
post combustion CO2 capture 
will take place as guests of 

the University of Regina in Canada. 
Scheduled dates are 29 September to 
1 October 2009. The intention at the 
moment is to have the “classroom” 
sessions as two full days on Tuesday 
29th and Wednesday 30th September 

with a visit to the International Test 
Centre/University facilities on the 
morning of 1 October.

Further information will be 
announced in Greenhouse Issues. 
Registration procedures and the call 
for presentations began at the start of 
March. Visit the website for further 
details www.co2captureandstorage.
info/networks/capture.htm

EU Climate Deal 
and CCS 
By Tim Dixon, IEA GHG

A s reported briefly in the 
previous Greenhouse Issues 
(number 92), on the 12 

December EU leaders agreed a 
package of measure on energy 
and climate change. This was then 
endorsed by the European Parliament 
on the 17 December.  Agreement 
was reached on legally binding 
targets, by 2020, to cut greenhouse 
gas emissions by 20%, to establish 
a 20% share for renewable energy, 
and to improve energy efficiency 
by 20%. Deals were hammered 
out on revisions to the emissions 
trading system, the distribution of 
the reduction effort outside of the 
emissions trading system, a legal 
framework for environmentally safe 
carbon capture and storage (CCS) as 
well as on the related proposals on 
CO2 emissions from cars and on fuel 
quality. 

Commission President José Manuel 
Barroso said: “The EU’s climate 
and energy package is part of the 
solution both to the climate crisis 
and to the current economic and 
financial crisis. It represents a green 
“new deal” which will enhance the 
competitiveness of EU industry in 
an increasingly carbon-constrained 
world. Moving to a low carbon 
economy will encourage innovation, 
provide new business opportunities 
and create new green jobs.”

Environment Commissioner Stavros 
Dimas said: “Today’s decisive 
votes send a clear signal to our 
international partners about our 
determination to address climate 
change and should convince them 
to follow our example. This package 
provides the concrete measures the 
EU needs to deliver on its target to 
reduce greenhouse gas emissions 
by 20% by 2020. And it reconfirms 
our commitment to moving to a 30% 
reduction as part of a comprehensive 
international agreement when other 
developed countries undertake 
similar commitments”. 

The Directive on geological storage 
of CO2 provides a legal framework to 
manage possible environmental risks 
and liability issues. The reinforced 
carbon market will provide a long-
term incentive for investment, while 
up to 300 million allowances in the 
new entrants reserve under the EU 
ETS will be made available to stimulate 
the construction and operation of 
up to 12 commercial demonstration 
projects to capture and store CO2, 
and for innovative renewable energy 
demonstration technologies in the 
EU.

CCS Directive

The agreement of the Directive on 
Geological Storage of CO2 (which 
actually covers all aspects of the 
CCS chain) represents remarkable 
progress given that it was only 
proposed in January 2008, and had 
to go through the processes within 
the EU Parliament and the Member 
States to be negotiated to a conclusion, 
facing some opposition on some of its 
content. 

This creates an enabling regulatory 
framework to ensure environmentally 
sound CCS. Its key characteristics can 
be summarised as follows:

• Follows IPCC GHG Guidelines and 
OSPAR CO2 amendment principles

• The objective is permanent storage
• Ocean storage is prohibited
• CO2 storage, and exploration for 

storage, is not permitted without 
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a permit from a competent 
authority. 

• Storage permits can only be issued 
if  it is shown that there is “no 
significant risk of leakage”

• Emphasis on site selection, 
characterisation, and risk 
assessment, in advance of 
operation, supported by a detailed 
monitoring plan.

• A corrective measures plan is 
required, in case of leakage

• A provisional post-closure plan 
is required, to be updated as 
knowledge develops.

• EC has the right to review permit 
decisions, issuing non-binding 
opinion

• Permits will be reviewed by 
competent authority after 5 years 
and then every 10 years 

• CO2 stream acceptance criteria - 
“overwhelmingly CO2” – but may 
contain impurities, levels of which 
to be based on risk assessment of 
integrity. No additional wastes to 
be added.

• Monitoring plans to include ETS 
monitoring. Update every 5years. 
Detection of leakage will trigger 
ETS monitoring which will quantify 
the amounts.

• Reporting and inspections at least 
once a year.

• After closure, liability can transfer 
to competent authority “when 
evidence indicates completely and 
permanently contained”. This 
should not be less than 20 yrs, unless 
the evidence indicates otherwise.  
Monitoring will continue by the 
competent authority to detect 
irregularities and leakage.

• Financial security – from outset, to 
cover liabilities including closure, 
up to transfer of liability. Financial 
contribution to Competent 
Authority to cover long-term 
monitoring for 30 years

• Access to transport networks 
and storage is encouraged across 
Member States, unless technical 
issue or lack capacity

• The Directive removes barriers 
in other Directives. It adds CCS 
into the scope of the IPPC, Water, 
Environmental Impact, and 
Environmental Liability Directives, 
and excludes CCS from the Waste 

and Waste Shipment Directives. 
• Capture-ready is included in the 

Large Combustion Plant Directive. 
The definition was based on IEA 
GHG report (TR2007/04)  for IEA 
– G8 
• > 300 MW, from date of CCS 

Directive:
• Assessed availability of suitable 

storage sites 
• Assessed transport is technically 

and economically feasible
• Assessed technical feasibility of 

retrofitting capture equipment
• If  so, then space should be left 

for capture equipment
• Information on requirements in site 

characterisation and monitoring 
are included in Annexes, although 
without being prescriptive on 
techniques. 

There will be a review of the Directive 
in 2015, which will include a review 
of mandatory emissions performance 
standards to stimulate CSS. EU 
Member States will have two years to 
bring into force. 

ETS Directive

This Directive will strengthen, 
expand and improve the ETS from 
2013. CCS will be fully included from 
2013, and an important condition 
is that the CCS site and operation 
will need to comply with the CCS 
Directive in order to be included. The 
Directive separately permits capture, 
transport and storage, so as to allow 
different ownership of the stages. 
Any emissions from the stages will 
require surrendering of allowances, 
including leakage from storage sites. 
No free allocation of allowances will 
be given to CCS (same treatment 
as electricity).  Monitoring and 
reporting guidelines will be required 
and work is advanced on developing 
these. 

Following concern that ETS on its 
own was not enough for early CCS 
demonstration projects, the Directive 
also allows up to 300 million 
allowances to be allocated from the 
New Entrant Reserve up to 2015 
for up commercial demonstration 
projects to capture and store CO2 

and for innovative renewable energy 
demonstration technologies in the 
EU. 

More information is available on 
http://europa.eu

CCS and UNFCCC 
Post 2012
By Tim Dixon, IEA GHG

A s reported in the last 
Greenhouse Issues (number 
92), the CCS CDM 

negotiations got much further than 
expected, but were stopped from 
reaching a final decision. Hence the 
negotiations on this start again in 
SBSTA 30 in Bonn in June 2009. CCS 
also started to come up in post-2012 
workstreams. 

Post 2012

There are two workstreams for post 
2012. The Ad Hoc Working Group 
on Commitments under the Kyoto 
Protocol (AWG-KP) which focuses on 
future commitments and actions for 
the Kyoto Parties (whose developed 
country members have emissions 
commitments). The Ad Hoc Working 
Group on Long-term Cooperative 
Action (AWG LCA) focussed on 
actions for UNFCCC Parties (whose 
developed country members 
don’t necessarily have emissions 
commitments). These two Working 
Groups meet more frequently than 
SBSTA (which is every six months) 
due to their importance in setting up 
the post-2012 agreements for COP-
15 in Copenhagen in Dec 2009.  

The AWG KP has included in its issues 
to be considered the future form of the 
CDM (under “Possible improvements 
to emissions trading and the project-
based mechanisms...”), and this 
includes some options for CCS in a 
future CDM - basically whether to 
include it or not, and the issues to 
be considered. The detail of these 
options was not opened up for 
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discussion in Poznan, but is expected 
to be at the next AWG-KP session in 
Bonn starting on 29 March. These 
details can be found in document 
FCCC/KP/AWG/2008/5 Annex 1. 
At lot of the AWG-KP discussion in 
Poznan was around emissions targets 
for Kyoto Protocol countries for 
2020, with 25-40% reductions for 
developed countries and significant 
deviation from business-as-usual for 
developing countries being commonly 
referred to.
 
The AWG-LCA held an R&D 
technology workshop on Cooperation 
on research and development 
of current, new and innovative 
technology and several countries 
included CCS in their presentations. 
Just one country (Norway) had 
included CCS in its prior submission.  
Details of these presentations can be 
seen at -http://unfccc.int/meetings/
ad_hoc_working_groups/lca/
items/4675.php .

The next meeting of the AWG KP and 
AWG LCA will be in Bonn, 29 March-
8 April 2009. Two further sessions 
will be held before COP-15 in Bonn, 
1-12 June (during SBSTA 30), and 
Bangkok, 28 September-9 October. 
Greenhouse Issues will report on CCS 
developments from these meetings.

More information can be found at 
http://unfccc.int/meetings/cop_
14/items/4481.php .

Energy Provision 
Under Obama 
Administration
By John Gale, IEA GHG

Clean Coal Projects Boost

T he new bill before the Senate, 
the American Recovery and 
Reinvestment Act of 2009, 

allows for an additional amount 
for ‘Fossil Energy Research and 
Development’ of, $4.6 billion, to be 

available until September 30, 2010 
and that $2 billion of that is available 
for one or more near zero emissions 
power plant(s).

Two further provisions allow for 
an additional $1 billion for the 
Department’s Clean Coal Power 
Initiative Round III and a further $1.5 
billion for a competitive solicitation 
for projects that demonstrate carbon 
capture from industrial sources.  
One provision in the bill is that 
awards for such projects may include 
plant efficiency improvements for 
integration with carbon capture 
technology.

The press seems to be divided 
whether this money will help revive 
the FutureGen project. Nevertheless 
the financial commitment from the 
new US administration is welcomed 
and should help the G8 achieve 
its objective of seeing 20 CCS 
demonstration projects around the 
world by 2020.

Economic Stimulus 
Proposal 

An economic stimulus package 
proposed by the incoming Barack 
Obama administration includes $150 
billion to be spent over 10 years to 
spur next generation biofuels, plug-
in hybrid vehicles, a new digital 
electrical grid and new “low-
emission” coal plants. The proposal 
is intended to create jobs and address 
critical infrastructure in the U.S. The 
Obama plan also calls for a national 
renewable portfolio standard 
requiring 25 percent of the electricity 
produced in the United States by the 
year 2025 to come from renewable 
sources. Also known as the Obama-
Biden proposal, the plan depends 
on high-tech ingenuity to solve coal 
emissions problems, as well as to 
solve most other energy problems and 
creating “millions” of new jobs in the 
process. The Obama-Biden proposal 
would invest in low emissions coal 
plants, the definition of which has 
been somewhat ambiguous based on 
Obama’s public statements. 

The incoming president has
sometimes suggested his 
administration would adhere 
to demands by hard-line 
environmentalists that carbon 
capture and sequestration be fully 
employed in order for a coal plant 
to be built. But most of his public 
pronouncements have hinted that 
dramatic improvements toward 
capturing emissions, including CO2, 
would be an acceptable path. Some 
power industry insiders believe the 
latter course, if  followed, would help 
the coal-fired sector recover from 
an Environmental Protection Agency 
Environmental Appeals Board 
decision that essentially requires 
a CO2 emissions review prior to 
permitting a plant under the Clean 
Air Act. Scores of new coal-fired 
power plant proposals have been 
shelved this year, in large part due 
to the fear that no coal plant could 
be built without full carbon capture 
and sequestration employed from the 
time the plant goes into service. 

The plan would also invest 
in a domestic highly-skilled 
manufacturing workforce and 
manufacturing centers to ensure 
that American workers have the 
skills and tools they need to pioneer 
the first wave of green technologies, 
the demand for which is increasing 
both in the U.S. and worldwide. The 
Obama-Biden plan calls for increased 
funding to federal workforce training 
programs, and direct those programs 

President Barack Obama
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to incorporate green technologies 
training – including advanced 
manufacturing and weatherization 
training. 
 
The Obama-Biden proposal would 
also create an energy-focused 
youth jobs program to invest in 
disadvantaged youth. Providing more 
skilled workers needed for heavy 
manufacturing and construction 
projects would almost certainly also 
help meet the need for such skilled 
labor in the coal and nuclear sectors. 
The proposal would also create a 
federal renewable portfolio standard 
(RPS) requiring that 25 percent of 
electricity produced in the U.S. be 
derived from renewable sources by 
2025, and extend the production 
tax credit for all forms of energy 
determined to be “renewable.” While 
about a dozen states currently have 
RPSs, the adoption of a national 
standard is viewed by many in the 
power sector as preferable to the 
current “patchwork quilt” approach, 
which serves to complicate the 
planning and locating of new 
power projects. The proposal to 
derive 25 percent of all electricity 
from renewables by 2025 could be 
difficult to achieve, given the fact that 
renewable energy today supplies just 
over eight percent of the electricity 
in the U.S., with by far the largest 
share - 71 percent – coming from 
hydroelectricity. The latest data from 
the U.S. Department of Energy’s 
Energy Information Administration 
project that renewable-generated 
electricity will account for just 
20 percent of total U.S. electricity 
generation by 2030, fueled by a rapid 
expansion of non-hydro renewable 
generation technologies that qualify 
to meet state and/or federal mandates 
for renewable energy production. 

Political mandates can almost 
certainly raise that percentage, but 
the question remains “At what cost to 
consumers and the economy?” The 
goal becomes even more daunting 
considering the intermittent nature 
of most renewables and the resulting 
need for additional baseload power 
that is supplied almost exclusively by 
non-renewable energy resources.

Barry Worthington, executive director 
of the US Energy Association, noted 
that the latest Energy Information 
Administration figures of 20 percent 
renewables by 2030 was a dramatic 
jump from the 12.5 percent by 
2030 figure published in 2007, 
and is widely regarded as being an 
extremely aggressive target. “So 
advancing it five years and by five 
percent is going to be obviously more 
challenging than what was presented 
by DOE just a few months ago,” 
Worthington said. Worthington said 
a key factor would be global crude oil 
prices that tend to impact the price 
of all fossil fuels, particularly natural 
gas. “If  those prices are moderate, it 
would be a real challenge. I’m not 
saying it’s impossible, but you’d have 
to wonder based on what current 
prices are if  the economics are 
there. If  you have a mandate that 
ignores economics and prices, then 
a lot of things become possible,” 
he said. He added that while the 
incoming president might have eight 
years in office, he would be making 
commitments for future congresses 
and administrations, which presents 
a political challenge in addition to the 
economic and financial challenges of 
such an aggressive proposal. 

Steve Blankinship, Associate editor, At: 
http://pepei.pennnet.com/Articles/
Article_Display.cfm?ARTICLE_ID=3
50104&p=6&dcmp=PENews

CCS: Risk 
Management and 
Insurance
By Lindene Patton, Zurich

The Need

W hile the global mix of 
energy sources will 
continue to evolve, fossil 

fuels will represent a significant 
share into the foreseeable future. This 
makes large-scale implementation of 
CCS imperative if  we are to drastically 
reduce CO2 emissions, as called for by 

numerous national and international 
commitments.

The Risk Management 
Barrier

To date, the widespread deployment 
of CCS has been slowed by a lack 
of risk management solutions for 
potential liability risks associated 
with operational, closure and post-
closure, and long term phases of CCS 
projects.

Several articles have evaluated options 
for risk management structures in 
deployment of CCS1. In general, 
while multiple instruments may 
exist to construct a risk management 
solution, each instrument has its 
strengths and limitations. 

The most important lesson to be 
derived from all the risk management 
study is that no amount of insurance 
or other risk management or financial 
engineering can overcome or manage 
poor permitting decisions. In other 
words, risk management tools 
available are designed to manage low 
frequency, potentially catastrophic 
losses. No risk management tool is 
designed to successfully manage high 
frequency, moderate to catastrophic 
losses. So, the key to sustainable 
deployment of CCS is a marriage 
of good site selection with quality 
operational and financial risk 
management tools.

The successful design of a risk 
management system for CCS must 
consider all aspects of the site 
management process and then must 
integrate the best tools available into 
that process to mitigate and manage 
risks in the most efficient manner.

Insurance: One Critical 
Piece of the CCS Risk 
Management Solution

It is in this context that Zurich 
approached the issues of CCS 
insurance product development. 

Following extensive development 
work involving a cross-functional 
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Zurich team, and in consultation 
with leading energy companies, 
policymakers, academics and 
technical experts, Zurich was able to 
develop two new CCS coverages that 
can offer protection against some of 
the liability risks of CCS projects.

How Zurich’s Policies 
Work

Please note that the following provides 
only a general overview of coverage 
for illustrative purposes only and is not 
a definitive description of coverage. 
Terms and conditions of any policy 
actually issued control the coverage 
provided and are interpreted within 
the terms and conditions of that 
issued policy.

CCS Liability

CCS Liability Insurance is a 
“discovery2” or “claims made and 
reported3” coverage.

The coverage addresses specified 
perils in the operational CO2 injection 
phases of CCS.

The CCS Liability policy is a 
geologic reservoir specific policy 
comprised of five (5) coverage grants 
including: pollution event liability, 
business interruption, control of 
well, transmission liability and 
geomechanical liability.

CCS Liability Insurance is provided 
following an underwriting process 
which focuses substantially on 
technical data already considered by 
the potential insured (eg operator) 
in the process of project design. As 
has been documented by others, 
anticipated damages from CCS 
injection operations could include 
some or all of the following:
• Migration of the gas stream to 

groundwater, resulting in clean-
up costs or replacement in kind 
obligations;

• Migration of the gas stream to other 
mineral stocks subsurface, fouling 
the private goods with replacement 
in kind or compensation obligations 
likely;

• Migration of the gas stream outside 
the reservoir creating general 
trespass and nuisance;

• Migration of the gas stream into 
basements or other low lying areas 
causing low level damages, or in 
the case of catastrophic release, 
potential asphyxiation;

• Migration of the gas stream to the 
atmosphere, causing liability for 
carbon credit loss or tax credit 
loss; coverage is generally limited 
by business interruption sub limit 
for first party and is excluded for 
third party risks; and

• Damage to well from gas release 
resulting in repair to well.

GSFA

The GSFA insurance is also a “claims 
made and reported” coverage. 
GSFA can provide cover for costs 
of performance of tasks specified 
in closure or post-closure plans, as 
appended to a CCS permit in force 
at the time of underwriting. The 
precise contours of the coverage can 
be driven by the specific obligations 
set forth in the operating permit for 
the insured facility. Coverage can 
also include increased costs that may 
be due to acceleration of reservoir 
closure (accelerated closure risk) or 
that the specified reclamation task 
costs exceed discounted estimates up 
to the limit of liability.

Levels of Cover

Coverage can be offered with agreed 
limits up to:

• Maximum limit USD50 million;
• Sublimits may apply for business 

interruption and other risks.

Key features and benefits of the 
coverages may include:

• Specified perils cover;
• Claims made and reported cover;
• Agreed limits;
• Retroactive date: inception; 
• Demonstration to customer’s 

partners, financiers and regulators 
that CCS risks are insurable and 
that the project or site are in the 
opinion of he underwriter, as 

evidenced by a willingness to offer 
insurance coverage, insurable;

• Provision of pricing signals to 
other stakeholders that may enable 
other CCS risks to be predicted and 
managed in appropriate ways (e.g. 
long term storage risk);

• 5 specified coverage grants (CCS 
Liability only)

• Defense within limits (CCS Liability 
only)

Claims

• Claims can be managed by the 
customer’s Claims Account 
Manager in conjunction with 
Zurich’s CCS Insurance Claims 
specialists

Next Steps: Using 
Insurance as the Basis 
for Business Model and 
Public Policy Negotiations

By providing insurance offerings with 
a defined framework identifying the 
risks which are insurable and those 
for which private insurance capital 
is not available, we are hopeful 
that meaningful dialogues about 
sustainable business models and 
public policy to facilitate deployment 
of CCS can proceed.

Further and expanded dialogue 
with public policy makers and 
industry should serve to enable rapid 
deployment of commercial scale CCS 
with an eye toward meeting CO2 
emissions reductions recommended 
by some scientists in the climate 
related field.

The transition to a lower carbon 
economy is a difficult journey, 
but with CCS related insurance 
products, we hope that a sustainable 
and predictable transition can be 
facilitated. 

1 Chiara Trabucchi and Lindene E. 
Patton, Storing Carbon:  Options for 
Liability Risk Management, Financial 
Responsibility, World Climate Change 
Report (2008) The Bureau of  National 
Affairs (USA); CCS: Framing the 
Issues for Regulation – Interim Report 
December 2008, McCoy et al, Carnagie 
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2 “Discovery”  coverage means that the 
loss, bodily injury or property damage 
must be discovered during the policy 
period. In most cases, the claim must 
also be made  and reported during the 
policy period to trigger such policies.

3 “Claims made and reported”  coverage 
generally requires that the claim be 
made during the policy period. This type 
of  coverage trigger is best understood 
when contrasted with an “occurrence”  
type policy coverage which generally 
requires that the occurrence which 
caused the loss have occurred during 
the policy period but which often 
(not always) permits later made and 
reporting of  claims.

Lindene Patton, Chief Climate 
Product Officer, Zurich Financial 
Services; lindene.patton@zurichna.
com Tel +1 703 406 2689
John Scott, Head of Risk Insights, 
Global Corporate, Zurich Insurance 
Company: john.scott@zurich.com 
Tel +44 (0)20 7648 3461

UK-China Near 
Zero Emissions 
Coal Initiative
By Geoff  Watkins, AEA Group

C CS technologies have a 
critical role to play in 
mitigating carbon emissions 

and averting dangerous climate 
change. In order for this potential to 
be achieved there needs to be rapid 
progress made in terms of numbers 
of demonstration projects being 
developed around the world and a 
subsequent move from demonstration 
to deployment.

Against this backdrop, together with 
a realisation that coal will continue 
to be an important part of the global 
energy mix for many years to come, 
the Near Zero Emissions Coal (NZEC) 
initiative was announced as part of 
the EU-China Partnership on Climate 
Change at the EU-China Summit in 
September 2005. It was agreed that 
both partners would aim “to develop 

and demonstrate in China and the EU 
advanced, near-zero emissions coal 
technology through carbon capture 
and storage” by 2020. More recently, 
at the UK-China Summit 2009, both 
countries expressed their hope that 
demonstration could be achieved by 
2015.  

Memoranda of Understanding were 
signed between the UK and Chinese 
Ministry of Science and Technology 
(MOST) in December 2005, and 
between MOST and the European 
Commission in February 2006, 
leading to the UK-China NZEC and 
COACH projects respectively. Both 
projects are looking at options for CCS 
in China, although COACH focuses 
specifically on polygeneration, and 
will be completed in Autumn 2009.

The UK-China NZEC project is 
managed by AEA for the Department 
of Energy and Climate Change, and 
includes a range of Chinese and 
European partners working around 
the themes of (1) knowledge sharing 
and capacity building; (2) future 
technology perspectives; (3) case 
studies for carbon dioxide capture; 
(4) carbon dioxide storage potential; 
and (5) policy assessment.   

The project was launched by Vice-
Minister Liu Yanhua and Deputy 
Head of the British Embassy, 
Barbara Woodward, in November 
2007. Considerable progress has 
been made since the project’s start 
in April 2008, both in terms of 
building important evidence on more 
technical issues, and in strengthening 
relationships between Chinese and 
European CCS experts. Of particular 
note are capacity building activities 
which have included a workshop for 
Chinese storage experts hosted in the 
UK by the British Geological Survey; 
a CCS study tour in the UK and 
Europe [in March 2009] for Chinese 
policy makers to learn about CCS in a 
European context including through 
visiting a pilot plant and talking to key 
experts in industry and government; 
and arranging for Chinese students 

to study in UK academic institutions 
with particular expertise in CCS.

As regards the broader set of activities, 
final results will be made available 
in Autumn 2009. This will include 
a final report exploring options to 
help shape and drive the activities 
necessary for establishing CCS in 
China, with an emphasis on moving 
towards an NZEC demonstration. It 
is intended that the final report will 
be launched at an event in Beijing in 
November 2009. More details of this 
launch event will be made available 
at www.NZEC.info, which also 
provides further details of the UK 
NZEC initiative. More information 
on the COACH project can be found 
at www.co2-coach.com.

New Institute 
Gains Momentum
By Nick Otter, GCSSI

I n September 2008, the 
Australian Prime Minister 
Kevin Rudd announced a $100 

million Global Carbon Capture and 
Storage Initiative (GCCSI) with the 
establishment of a Global Institute to 
speed up the development of carbon 
capture and storage technology. The 
intention being that through this 
Institute, the Australian Government 
will work cooperatively with other 
countries and with industry to develop 
and commercialise CCS technologies 
to help reduce global C02 emissions. 
The Australian Government offered 
to host the Institute in Australia and 
would continue to contribute up to 
$100 million per annum towards its 
operation. The stated objective of the 
GCCSI is to deliver the G8 mandate 
of creating 20 CCS demonstration 
projects by 2020 and commercial 
deployment of CCS after that.

In November, a preparatory meeting 
was organised to engage industry and 
to develop a business model for the 
new Institute.  Founding members 
of the Institute include Alstom, 
Anglo American, Climate Group, 
CCSA, Shell, Rio Tinto, Mitsubishi 
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Corporation, Schlumberger and 
Xstrata Coal. The UK, Norway and 
South Korea have also all recently 
announced membership.

The Hon. Kevin Rudd MP, Prime 
Minister of  Australia

In January GCCSI announced that 
Nick Otter – the IEA GHG member 
for Alstom had been appointed as 
the interim CEO of GCCSI. IEA GHG 
welcomes this appointment and looks 
forward to working with Nick in 
this new role and co-operating with 
GCCSI in the future.

Dutch Survey to 
Help Evaluate CCS 
Options 
By Marjolein de Best-
Waldhober, ECN, The 
Netherlands

R esearch by Leiden University, 
Utrecht University and Ecofys 
shows that given thorough 

information, the Dutch are far from 
enthusiastic about CO2 storage, but 
they do not reject it either. 

Newspaper articles about possible 
CO2- storage projects, such as 
Barendrecht, seem to suggest that 
there is controversy among the 
Dutch population regarding the 
underground storage of  CO2, for 
instance in depleted natural gas 
fields. However, this research shows 
that most people have never heard of 
CO2-storage. The general public does 
not have an opinion yet. 

If  you want to know public opinion 
on CCS you would therefore have 
to present them with information 
first. During this research project, a 
large number of experts with very 
diverse backgrounds (for instance 
from environmental NGO’s and 
from energy companies) were able 
to agree on what is valid, relevant 
and balanced information about the 
consequences of CCS. Furthermore, 
it was possible to make this expert 
information understandable for 
everyone. In this study survey, the 
opinions regarding CCS options were 
compared to alternatives for the 
reduction of CO2 emissions, such as 
wind energy and nuclear energy. 
 
The information regarding the 
consequences of all the options was 
evaluated by a representative sample 
of 971 people. After they had read 
and evaluated the consequences, they 
were far from enthusiastic about the 
CCS options: ‘Large coal and gas 
fired power plants with CO2 capture 
and storage’ was evaluated with an 
average grade of 5.3 on a scale from 
1 to 10. ‘Conversion from natural 
gas to hydrogen with CO2 capture 
and storage’ received an average 
grade of 5.9 on the same scale. At the 
same time, the large majority did not 
reject large scale implementation of 
these technologies. One of the CCS 
technologies was unacceptable to 
11%, the other to 7% of the people.

Large scale implementation of nuclear 
energy was graded with a 5.3 on 
average as well, but this option was 
rejected by a much larger percentage 
of people. The other options were 
large scale implementation of energy 
production with biomass, packages 
of energy efficiency measures and 
wind turbines at sea. These options 
were evaluated significantly more 
positive. 

With little knowledge, most people 
surveyed admitted never to have 
heard of CO2 capture. Despite 
this, half of them gave an opinion 
anyway. Such uninformed opinions 
were shown to be highly changeable, 
and therefore are useless to predict 
how Dutch people will think about 
CO2 capture and storage in the 
future. After having been thoroughly 
informed the Dutch people evaluate 
CCS technologies as just adequate, 
or just short of adequate. The large 
majority however, does not reject 
large scale implementation.
 
This research was part of CATO, the 
Dutch national research program 
regarding CO2 capture, transport and 
storage. 

The report is titled “How the Dutch 
evaluate CCS options in comparison with 
other CO2 mitigation options. Results 
of  a nationwide Information-Choice 
Questionnaire survey”  and authored by 
Marjolein de Best-Waldhober, Dancker 
Daamen, Chris Hendriks, Erika de Visser, 
Andrea Ramirez Ramirez and André Faaij 

The report can be downloaded from the 
CATO website; www.co2-cato.nl/doc.
php?lid=589

More information: 
dr. M. de Best-Waldhober, ++ 31 224 
564798, debest@ecn.nl
dr. D. Daamen, ++ 31 71 5273802, 
daamen@fsw.leidenuniv.nl

South Africa Puts 
Climate Change 
on the Fiscal 
Agenda 

By Christy van der Merwe, 
Creamers

T he 2009 Budget gave 
heightened priority to 
environmental fiscal reform, 

and noted that as mitigating climate 
change moved higher up the global 
agenda, South Africa would focus 
on transforming its environmental 
profile over the longer term. The 
2009 Budget provided R45-million 
to Working for Energy, a new 
programme that uses biomass to 
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generate electricity. The programme 
was expected to create 230 000 person 
workdays by 2011/12. A further 
R30-million was made available to 
support research on mitigation and 
adaptation strategies that would 
lead towards the development of the 
national climate change response 
policy.

Over the long term, environmental 
considerations would affect the 
sustainability of growth, and 
government said that it would 
promote efficient use of energy and 
water resources by producers and 
households, alongside measures 
to mitigate the effects of climate 
change. The government further 
noted that it has launched several 
initiatives, including programmes to 
improve energy efficiency, reduce 
carbon emissions (particularly in 
the transport sector) and support 
more environmentally advanced 
technologies in power generation. 
The 2008 Adjustments Budget 
provided R180-million to Eskom for 
the roll out of the electricity demand-
side management programme, which 
focuses on replacing incandescent 
light bulbs with compact fluorescent 
light bulbs and the exploration of 
new energy sources. Over the three-
year Medium Term Expenditure 
Framework, R675-million was 
allocated to municipalities for 
electricity demand-side management 
through a conditional grant.

 “Prices that reflect economic cost 
and well-structured environmental 
taxes should provide incentives for 
efficiency improvements and new 
investment,” the National Treasury 
said.

Environmental Fiscal 
Reform

“Climate change requires both global 
and domestic policy responses. 

Internationally, government is 
playing an important role in the post- 
2012 Kyoto Protocol negotiation 
process,” said Finance Minister 
Trevor Manuel. At the domestic 
level, environmental challenges were 
likely to be aggravated by economic 
growth if  natural resources were not 
adequately managed. These include: 
excessive greenhouse gas emissions, 
large-scale release of local pollutants 
that result in poor air quality, 
inappropriate land use that leads to 
land degradation and biodiversity 
loss, deteriorating water quality 
and increasing levels of solid waste 
generation. 

A number of ‘green’ market based 
instruments were proposed by the 
National Treasury, and these included 
incentives for use of energy efficient 
equipment, taxation of incandescent 
lightbulbs, making the sale of 
certified emission reductions tax-
exempt, motor vehicle ad valorem 
excise duties, increased international 
air departure tax, and increasing the 
plastic shopping bag levy. 

The National Treasury noted that in 
recent years, the role of market-based 
instruments has gained prominence 
in addressing environmental 
concerns. Such instruments, which 
include taxes, charges and tradable 
permits, use the price mechanism to 
deter environmentally detrimental 
activity and encourage improved 
e n v i r o n m e n t a l - m a n ag e m e n t 
practices.

11 Feb 2009. www.engineeringnews.
co.za/article/climate-change-on-the-
fiscal-agenda-2009-02-11

New IEA GHG 
Report: ‘CO2 
Capture in the 
Cement Industry’
By John Davison, IEA GHG

I EA GHG has recently published a 
new study report on CO2 capture 
in the cement industry. The study 

summarises cement plant technology 
and the global cement industry, 
reviews CO2 capture processes that 
would be suitable for cement plants 
and evaluates the performance and 
economics of cement plants with and 
without CO2 capture.

Cement Industry 
Emissions

Cement is generally produced from a 
feedstock of limestone, clay and sand. 
Mixing these ingredients and exposing 
them to intense heat causes chemical 
reactions that convert the partially 
molten raw materials into pellets 
called “clinker.” After adding gypsum 
and other additives, the mixture is 
ground to a fine grey powder called 
“Portland cement”. Global production 
of cement has been growing steadily 
over many years, particularly in Asia. 
China alone now accounts for almost 
half of all global cement production.

The cement industry is one of the 
world’s largest industrial sources of 
CO2 emissions, accounting for 1.8 
Gt/y in 2005, i.e. more than 6% of 
global emissions from the use of 
fossil fuels. Emissions per tonne of 
cement have declined in the past due 
to greater energy efficiency and use 
of alternative fuels and additives but 
the increase in cement consumption 
means that global emissions have 
increased and are expected to
continue to do so in future. CO2 
from cement production arise 
from decomposition of carbonate 
(limestone), fuel combustion and 
electricity use. The CO2 emissions 
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from carbonate decomposition cannot 
be reduced by energy efficiency 
improvements or use of alternative 
energy sources. The only way to make 
deep reductions in CO2 emissions 
from Portland cement production is 
by CO2 capture. 

CO2 Capture Technologies

The study focussed on post 
combustion and oxy-combustion 
capture. Pre-combustion capture 
was not evaluated in detail, mainly 
because it would not be able to 
capture the CO2 from decomposition 
of carbonate minerals. 

The performances and costs of a 
typical 1 Mt/y dry-feed cement plant 
in the UK with and without CO2 
capture were assessed. Substantially 
larger cement plants are being built 
and operated in some developing 
countries, particularly in Asia. A 3 
million t/y plant in Asia was therefore 
assessed as a sensitivity case. 

Post Combustion Capture

Cement plant flue gas has a CO2 
concentration of typically about 25 
mol%, which is high compared to 
that of coal fired power plants (about 
14%) and natural gas CCGTs (about 
4%). The post combustion solvent 
scrubbing processes that are being 
developed for CO2 capture in coal 
fired power plants would in principle 
be suitable for use in cement plants. 
IEA GHG’s study was based on the use 
of monoethanolamine (MEA) solvent 
scrubbing, which is a conservative 
choice. Alternative solvents could 
have lower energy consumptions.

Post combustion capture is a 
downstream process which would 
not affect the core of the cement 
production process, except that high 
efficiency FGD and De-NOx would 
be needed to satisfy the flue gas purity 
requirements of the CO2 capture 
process. Solvent scrubbing processes 
for CO2 capture require large 
quantities of low pressure steam for 
solvent regeneration. In a power plant 
this steam is readily available from 
the steam turbines but in a cement 
plant a coal fired combined heat and 
power plant would be needed. The 

CO2 from the CHP plant could also 
be captured along with the CO2 from 
the cement plant.

Oxy-Combustion

In oxy-combustion, fuel is combusted 
in oxygen produced by a cryogenic 
air separation unit and some CO2-
rich flue gas is recycled to control 
the flame temperature. There is some 
experience of oxygen enrichment 
in cement plants to improve 
plant throughput but not for CO2 
abatement and not at high levels of 
enrichment. Oxy-combustion power 
generation pilot plants are being built 
and operated but oxy-combustion is 
at an earlier stage of development 
than post combustion capture. 

Fuel is fed to two places in a modern 
cement plant: the precalciner, 
where much of the limestone is 
converted to CaO and CO2, and 
the high temperature kiln where 
cement clinker is produced. Four 
oxy-combustion flow schemes were 
considered in the first phase of IEA 
GHG’s study. The scheme that was 
selected for more detailed evaluation 
involves oxy-combustion of the 
precalciner but air combustion of 
the kiln. This scheme minimises 
the possible impact of a high-CO2 
atmosphere on the clinker production 
process which occur in the kiln and 
minimises the impact of air in-
leakage, which is substantial in some 
parts of a cement plant and which 
would have a large impact on the 
CO2 concentration. The disadvantage 
of the proposed scheme is that no 
more than about two thirds of the 
CO2 could be captured. Further R&D 
may show that cement kilns could 
be successfully operated with a high 
CO2 atmosphere and in-leakage 
could be greatly reduced. If  so, oxy-
combustion of the kiln as well as the 
precalciner could be feasible and 
near-zero emissions of CO2 would be 
possible. 

Cost of Post Combustion 
Capture

The estimated cost of CO2 emissions 
avoidance by post combustion 
capture is relatively high; €107/t for 
the European base case and €59/t for 

the Asian sensitivity case. The high 
concentration of CO2 in the flue gas 
of a cement plant reduces the size of 
the absorber tower and associated 
ducts, fans etc. However this is more 
than offset by lower economies of 
scale, the need to include FGD which 
is not normally required in most 
cement plants, and the relatively high 
costs of providing steam for solvent 
regeneration from a modest-sized 
CHP plant. 

Various sensitivity cases were 
assessed. One of the cases involved 
building a cement plant next to a large 
power plant which could provide 
low pressure steam, and using a low 
sulphur limestone to avoid the need 
for FGD. This reduced the cost of CO2 
avoidance by almost half to €55/t for 
a European plant. Locating a cement 
plant next to a power plant would also 
help to reduce the cost of transporting 
the CO2 to an underground store, 
because pipelines have large 
economies of scale. A 1 Mt/y cement 
plant with post combustion capture 
and an on-site coal-fired CHP plant 
would capture about 1 Mt/y of CO2, 
compared to about 6 Mt/y for a 1000 
MW coal fired power plant operating 
at base load. Further significant cost 
reductions may be achieved by using 
alternative CO2 capture solvents with 
lower energy consumptions.

Cost of Oxy-Combustion

The cost of CO2 emissions avoidance 
in the oxy-combustion base case was 
€40/t for the European base case, 
which is similar to that of a large 
coal fired power plant. The cost was 
€23/t for the larger Asian sensitivity 
case. Oxy-combustion is particularly 
suitable for cement plants because 
oxygen only needs to be provided 
for the CO2 that originates from fuel 
combustion. The oxygen consumption 
per tonne of CO2 captured in a 
cement plant is therefore only 
about a third as much as in a coal 
fired power plant. The benefits of 
the lower oxygen consumption are 
offset by lower economies of scale, 
particularly in the European case.

Oxy-combustion cement plants would 
benefit from integration with oxy-
combustion or IGCC power plants, 
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because there would be economies of 
scale in oxygen production and CO2 
compression. The reduction in the 
cost of CO2 avoidance is estimated to 
be approximately €6/t, assuming an 
oxygen cost of €30/t.

Retrofit of CO2 Capture

Post combustion capture could be 
readily retrofitted to existing cement 
plants provided sufficient space is 
available. Substantial rebuilding 
would be necessary to accommodate 
an oxy-combustion retrofit but this 
may nevertheless be the least cost 
option in some circumstances.

Conclusion

In conclusion, CO2 capture provides 
a unique opportunity to make large 
reductions in CO2 emissions from 
cement plants. Post combustion 
and oxy-combustion capture could 
be used. Oxy-combustion has the 
opportunity for lower costs but the 
technology is currently at an earlier 
state of development and is less well 
suited to retrofits. 

New IEA GHG 
Report: CCS in the 
CDM - Assessing 
Market Effects of 
Inclusion
By Tim Dixon, IEA GHG

O ne concern raised about the 
inclusion of CO2 capture 
and storage (CCS) in the 

Clean Development Mechanism 
(CDM) is the negative effect that it 
may have on the global carbon market 
due to the increased supply of carbon 
credits.  This is a particular concern 
because of the size of CCS projects – 
many potentially likely to be in excess 
of one million tonnes of CO2 avoided 
per year. Hence a study was required 
to provide realistic estimates for CCS 
in the CDM which covers all likely 
candidate CO2 sources and covering 

both Kyoto periods 1 and 2, i.e. from 
2008 to 2020. It is important that 
the negotiations on CCS and CDM 
use a reasonable evidence-base, and 
it was thought opportune to provide 
a more reasonable estimate of CCS 
effects on the CDM market in time 
for the negotiations at COP/MOP4 
in December 2008, where a decision 
was meant to be made on CCS in the 
CDM. 

Method and Approach

The research built on previous 
assessments – namely by the IEA 
and ECN - in several ways: firstly, a 
detailed bottom-up assessment of CO2 
emissions from natural gas processing 
(NGP) operations was undertaken; 
second, an assessment of the potential 
of other CCS “early opportunity” 
projects was considered, covering 
sectors such as ammonia, ethanol, 
and fertiliser production, petroleum 
refining, and also cement making; 
thirdly cost estimates for different 
types of CCS applications across 
these sectors was compiled.  These 
were then compared with published 
estimates of emission reduction 
potentials for other possible candidate 
CDM abatement options, such as 
renewable energy, energy efficiency, 
waste to energy and forestry-based 
projects.  This was used to provide a 
basis for assessing market effects by 
comparing cost ordered marginal 
abatement costs on a portfolio basis 
with and without CCS.  Included 
in this portfolio assessment were 

assumptions for realistic deployment 
scenario factors for CCS (e.g. time to 
develop different project types) and 
the other technologies. Assessments 
were made for two periods: 2012 
and 2020.  The detailed bottom-up 
estimates of emissions from NGP, 
the comparative costing exercise, 
the deployment scenario factors, and 
the market effects analysis represent 
important new contributions to the 
debate on this matter. 

Results and Analysis

The analysis suggests that “early 
opportunity” CCS projects have a 
total technical potential in 2012 of 
around 1.24 GtCO2, comprising 219 
MtCO2 in NGP and 1,020 MtCO2 in 
other sectors.  Abatement costs across 
the sectors are in the range $18-138 
per tCO2 abated, the lowest being 
for NGP and the highest in cement 
production.  In 2020, total abatement 
potential in NGP increases to 314 
MtCO2. The geographic distribution 
of abatement potential from NGP 
was found to be most in South East 
Asia, also the Gulf States and Africa 
(Figure 1). This is different to the 
conventional thinking on CCS which 
focuses more on coal power plant 
applications and consequently on 
China, India, US and EU.

Due to the absence of information on 
forecast emissions in the other sectors 
(cement aside), these are assumed to 
be the same as in 2012.  Increases in 
emissions from cement production 

Figure 1 - Annual CER technical potential by country from CCS applied to 
Natural Gas Processing. Note: data presented is based on short-lead times for 
all project types
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are expected to be higher than used 
in this analysis, although the total 
potential is unlikely to be realised 
as retrofitting cement plants will 
typically involve a full refurbishment.  
A small portion of fossil fuel fired 
power sector potential (121 MtCO2) 
was also included in the 2020 
assessment, drawing on estimates 
for CCS deployment in published 
literature.  This resulted in 1.45 
GtCO2 of CCS technical potential in 
2020.  Abatement cost estimates are 
also assumed to remain the same in 
all sectors to 2020, with the exception 
of natural gas processing, for which 
costs reduce to $14 per tCO2 abated.  
This is a consequence of variations 
in project field lives and the scale 
of new fields expected to come on 
stream over this period, which serves 
to increase investment periods (thus 
reducing annual loan instalment 
costs),  whilst bigger projects allow 
for economies of scale to be realised.

A portfolio of other candidate CDM 
abatement options was developed 
from published literature.  These data 
suggested that around 2.3 GtCO2 
abatement potential is available in 
these sectors in 2012, rising to 3.7 
GtCO2 in 2020.

The integrated datasets provided the 
basis for assessing market impacts of 
CCS, based on changes in the marginal 
cost of abatement at different levels 
of Certified Emissions Reduction 
(CER) supply.  A range of sensitivities 
were applied to the base data in order 
to provide more realistic estimates of 

deployment levels.  Results suggest 
that no CCS would be deployed 
before 2012 at current estimates of 
CER supply and demand over the first 
Kyoto commitment period (estimated 
to be around 360 M CERs per year 
to 2012).  The analysis suggested that 
CCS projects would only compete 
with other CDM candidate options at 
the margin if  demand exceeds about 
520 M CERs per year to 2012 (see 
figure 2). 

Marginal abatement cost curves 
can also be interpreted taking a 
perspective of carbon market price, 
reading off of the cost of abatement. 
This is a useful exercise, as the price 
of CERs in the international carbon 
market is not primarily driven by 
marginal abatement costs in non-
Annex I countries, but the marginal 
abatement cost in Annex I countries 

(or trading schemes therein such as 
the EU Emissions Trading Scheme). 
In other words, taking into account 
restrictions on CER supply, if  it is 
marginally cheaper to abate in non-
Annex I countries, the price will 
be determined by Annex I country 
marginal abatement costs, minus 
profit margin, transaction costs and 
other risk-based factors relating to 
things such as non-delivery risk.  This 
means that true price discovery is 
not necessarily achieved in the CDM 
market, as the CER price tends to be 
higher than the marginal cost of CER 
supply (i.e. the lowest cost abatement 
options are not deployed in cost-
ordered way as the cost of abatement 
in Annex I countries is higher 
than in non-Annex I countries).  
Consequently, on the basis of CER 
price estimation (assumed in the 
range $13-14 per CER for this study), 
CCS could potentially contribute 0-
63 MtCO2 of abatement potential by 
2012.  This would be equal to between 
0-16 percent of total CER supply at 
the estimated level of demand.   For 
comparison, currently 27 percent 
of CDM market share occupied by 
industrial gases (HFC-23, N2O and 
PFC destruction; 132.6 M CERs per 
year) and 18 percent from CH4 based 
projects (94.5 M CERs per year).  

In 2020, CER demand forecasts are 
difficult to make due to inherent 
uncertainties about the carbon 
market beyond 2012 (and price 
forecasts even harder still, so they 
are not done for this timescale).  The 
study adopted a figure for demand of 
2,100 MCERs (Million CERs) per year 

Figure 2 - Combined scenario MAC curves – 2012 (detail)

Figure 3 - Combined scenario MAC curves – 2020 (detail)
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in 2020, based on published research 
on potential CER supply in 2020.  At 
this level of demand, CCS would be 
deployed at levels in the range 117-
314 MtCO2 per year.  This would 
represent between 6-9 percent of 
total CER supply.  Deployment, and 
subsequently price effects at the 
margin, would only occur at levels of 
CER demand in excess of about 1,600 
MCERs per year (see figure 3).

The marginal price effect on CERs 
from CCS inferred by these data is a 
cost reduction per CER of between 
$24-30 at demand levels of 2,100 
MCERs per year, equal to about a 47-
60 percent reduction, although these 
estimates must be treated with  care.  
Such significant price effects are only 
seen should demand exceed around 
2,000 MCERs per year, as indicated in 
the graph above so  This does however 
mean that CCS will significantly 
reduce the overall abatement costs 
for emissions reductions beyond 
that volume.  Interpretation of 
this analysis is hampered by the 
aggregated nature of the abatement 
potential and cost estimates for 
different technologies (i.e. large 
tranches of abatement at homogenous 
cost), which can suggest significant 
divergence in abatement costs for a 
given level of abatement when two 
different technologies compete at the 
margin.  For example, the long flat-
line in the centre of the graph above 
(at $50) is linked to an assumed 
cost and potential for reducing 
emissions from deforestation and 
degradation (REDD) in 2020 of $50 
per tCO2 abated and 0.35 GtCO2 total 
potential.  These data serve to affect 
the results quite significantly.  It is also 
dependent on the margin selected; 
at 1,900M CER demand, little or no 
price effects are apparent.  Moreover, 
in reality, individual projects are 
subject to their own specific cost 
considerations, and will vary within a 
spectrum of costs around the average 
cost of abatement used here, meaning 
these effects do not exist in practice.  
There are significant uncertainties 
associated with the cost and potential 
estimates, particularly for non-CCS 
options.   On this basis, the results 
should be treated with caution when 
interpreting carbon market price 
impacts.  

The effects on average abatement 
cost for a given reduction were also 
calculated (equivalent to the sum 
of the area under the curve divided 
by the abatement potential).  This 
provides an indication of the potential 
for CCS to reduce overall abatement 
costs.  This analysis suggested that 
CCS could reduce the weighted 
average cost of abatement in non-
Annex I countries by around $1.8-
2.3 per tCO2.  The medium-term 
(to 2020) total expenditure on CCS 
technologies under the CDM would 
be around $3 billion at a weighted 
average marginal abatement cost 
of around $17 per tCO2 abated.  In 
addition, the impact on CER price in 
2020 could be viewed as CCS starting 
to deliver the lower cost emission 
reductions which it is forecast to do in 
the longer term, and which the world 
needs to combat climate change.

At the time of writing, the European 
Union has proposed a pilot phase for 
CCS under the CDM. The approach is 
based on allowing a restricted number 
of projects within the CDM in the 
first instance, which could allow for 
a better understanding of the range 
of issues posed by CCS inclusion 
within the CDM in a learning-
by-doing context, whilst limiting 
concerns about market effects.  The 
analysis presented herein suggests 
an approach whereby a maximum 
‘creditable tonnage’ of CCS projects 
may be developed, and proposes a 
figure of 15-20 MtCO2 per year as a 
possible starting point.  

Conclusions

Analysis undertaken for CER 
demand during the first Kyoto 
Commitment period suggests that 
no CCS would be deployed before 
2012 at current estimates of supply 
and demand.  However, the analysis 
allows interpretation from a price 
perspective, and on the basis of CER 
price estimation (at $13-14 per CER), 
CCS could contribute between 0-63 
MtCO2 of abatement potential by 
2012, equal to around 0-16 percent 
of total CER supply at the estimated 
level of demand

For 2020, CCS would be deployed 
under the CDM, with total levels in 
the range 117-314 MtCO2 per year, 
representing between 6-9 percent 
of total CER supply.  Price effects at 
the margin would only occur if  CER 
demand exceeds about 1,600 MCERs 
per year. The marginal price effect 
on CERs in 2020 from CCS inferred 
by the analysis is a cost reduction per 
tCO2 abated of between $24-30 at 
demand levels of 2,100 MCERs per 
year, equal to about a 47-60 percent 
reduction, but these estimates must be 
treated with care.  This does however 
mean that CCS will significantly 
reduce the overall abatement costs 
for emissions reductions beyond 
2,000MCERs per year.   

This research has not been able to 
integrate the full range of technical, 
economic, and non-technical 
constraints faced by CCS over the 
time period under consideration.  
These must be overcome to realise 
wider deployment of CCS, and will 
likely further constrain the technical 
abatement potential estimated in this 
research.  Including the estimated 
abatement cost effects at the margin, 
it is possible to conclude that CCS in 
the CDM may not have any significant 
ramifications for the global carbon 
market or other CDM technologies 
in the near- or medium-term. In 
fact, the marginal price effects at 
2020 show that CCS is progressing 
to deliver its expected low-cost 
emissions reductions for the world.  

There is also scope to proceed if  
concerns over market stability 
continue.  This can potentially be 
achieved by adopting the option for 
a CCS CDM pilot phase up to 2012, 
possible through the capping of a 
maximum tonnage of CO2, perhaps 
coupled with a minimum number 
of projects in order to enhance their 
equitable distribution.  A maximum 
creditable tonnage of 15-20 MtCO2 
per year to 2012 is proposed as 
a possible option. Such levels of 
deployment would lead to minimum 
price effects.   

Furthermore, the potential benefits 
of CCS inclusion within the CDM 
should be considered.  The near-
term incentive offered by CDM can 
help to stimulate investment into 
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early opportunity CCS projects (i.e. 
natural gas processing and LNG), 
which would provide important 
spill-over learning effects from their 
geological storage experiences for the 
for a second phase of deployment of 
CCS, which would be more focussed 
on the fossil-fuel fired power sector.   

Full report - Zakkour, P. Et al. Carbon 
Dioxide Capture and Storage in the Clean 
Development Mechanism: Assessing 
market effects of  inclusion. IEA GHG 
TS Report Number:2008/13, Date: 
November 2008

CCS - The IPPR 
Perspective
By Matthew Lockwood, IPPR

W ell over half of the 
world’s carbon emissions 
come from a few 

thousand power stations and large 
industrial sources. Many use coal as 
a fuel, and since China, India and the 
USA all have large domestic reserves, 
the security of supply and low cost 
of coal mean that it will be hard to 
cut its use any time soon. That is 
why the idea of capturing CO2 at the 
point where it would otherwise be 
emitted to the atmosphere, and then 
sequestering or storing it in depleted 
oil-fields or underground aquifers, or 
simply dissolving it into the oceans, is 
now attracting so much interest.

However, while the case for carbon 
capture and storage (CCS) is 
compelling, there are many questions 
about its technical and economic 
viability.

One obvious concern is that the 
stored carbon dioxide may leak out. 
In its widely respected 2005 report 
on CCS, the InterGovernmental 
Panel on Climate Change (IPCC) 
reports a high degree of confidence 
that leakage is very unlikely in 
“appropriately selected and managed 
geological reservoirs”, while the 
release of carbon dioxide dissolved 
in the sea would take hundreds of 
years.

More of a problem is that suitable 
locations for carbon storage are not 
always that near to the power stations 
and factories where the carbon is 
emitted. The IPCC report estimates 
that there is a limit of between 20 
and 40 per cent on global fossil fuel 
emissions that could be stored.

Nevertheless, this would make 
a huge contribution to tackling 
climate change, and there is some 
experience of piping and storing 
CO2 in gas-fields and saline aquifers 
in Norway, Canada and Algeria. 
So if  the capturing of carbon can 
be made to work, there will be no 
technical barriers to the widespread 
application of CCS.

Much attention currently focuses 
on coal-fired power stations, 
because they are the major part of 
the problem, and will also require 
carbon capture on a much bigger 
scale than has been attempted in the 
past. Currently there are two leading 
contenders for capture technology.

Post-combustion capture removes 
CO2 from the flue gases of power 
stations, after the coal has been burnt 
in air. This is not a new technology and 
is used in the natural gas processing 
industry, but not at the same scale 
or with coal as a fuel, so there are 
still some outstanding technical 
uncertainties. The big attraction of 
the post-combustion approach is that 
it can be retro-fitted to existing coal 
plants, including those of the type 
that China is currently building so 
rapidly.

By contrast, pre-combustion capture 
works only in combination with 
a new kind of coal-fired power 
generation involving a process called 
gasification. Coal is not burnt, but 
rather heated up under pressure and 
converted into a cocktail of gases 
that includes CO2. Pre-combustion 
capture is far easier, more efficient 
and potentially cheaper than 
post-combustion capture, and 
is already used on a commercial 
basis at a smaller scale in fertilizer 
manufacturing. It also produces 
hydrogen as a by-product, which 
could be really helpful if  fuel cell 
technologies take off. The drawback is 

that only a handful of power stations 
using gasification exist so far, and the 
basic power generation process is 
expensive.

The costs of applying CCS to coal-fired 
power generation are still uncertain, 
whichever technological approach 
is taken. There are a number of 
estimates from different sources 
around, but most put the additional 
cost of electricity produced using 
CCS at around 2-4 pence per kilowatt 
hour. Costs may come down over the 
long term, but initially at least, CCS 
will need some form of support to be 
commercially viable.

Many energy companies think that in 
Europe that support may come in the 
form of a price for carbon through 
the EU emissions trading scheme 
(ETS). Carbon pricing makes running 
conventional coal and gas plants 
more expensive, while plants using 
CCS will incur hardly any penalties. 
Under plans put forward by the 
European Commission, the price of 
carbon could rise to about €40 per 
tonne of CO2, which many analysts 
think could be enough to make coal 
with CCS competitive.

All the elements of CCS – capture, 
transportation by pipeline or ship, 
and storage – have been tried out at 
small scale somewhere in the world. 
But so far no one has demonstrated 
them all working together, at the 
scale of a coal-fired power station. 
Moreover, these technologies are
large scale, capital-intensive and 
there is still an element of 
technological risk with both pre-
combustion and post-combustion 
approaches. As the Stern Review 
argued, this makes CCS an ideal 
area for international collaboration 
between governments in supporting 
and coordinating research and 
demonstration.

But this has so far proved quite hard 
to do. The Gleneagles Dialogue on 
climate change and clean energy set 
up in 2005 was supposed to kick 
start the process, but progress on 
the ground has been patchy. The 
USA made a commitment to develop 
demonstration of the pre-combustion 
approach at power station scale, 
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but earlier this year its flagship 
FutureGen project was called to a 
halt. The European Commission has 
said it wants to see 12 demonstration 
projects up and running by 2015, 
but is dependent on member state 
governments to provide the money 
needed.

In this context it is significant that 
the UK government has committed to 
a demonstration exercise capturing 
carbon from 300-400 MW of 
coal-fired power generation by 
2014. It was decided to restrict the 
demonstration to projects that use 
only post-combustion technologies, 
partly on the grounds that the rich 
world needs to demonstrate to China 
and India the technologies that will 
be needed for retro-fitting existing 
coal power stations.

This is strongly disputed by parts of 
industry and environmental groups. 
They argue that China can and will 
develop its own CCS demonstrations, 
and that the pre-combustion 
approach offers the quickest and 
cheapest route to get CCS going at 
scale in the UK. With a new coal-
fired power station at Kingsnorth 
now in the planning pipeline, timing 
does matter. While the Government 
is about to consult on what a  “CCS-
ready” coal-fired power station might 
look like, the reality is that coal-fired  
power generation will only become 
low-carbon when the technology is 
proven and commercially viable.

Matthew Lockwood is a Senior 
Research Fellow in Climate Change 
at the Institute for Public Policy 
Research. IPPR’s report on the future 
of  coal-fired power generation in the 
UK, After the Coal Rush, is available 
to download.

www.egovmonitor.com- 06 January 
2009. www.ippr.org/articles/
?id=3343 

Real Geological 
Storage of CO2

By R.D. Schuiling, Utrecht 
University

I t has become customary to 
equate geological storage 
with the pumping of CO2 into 

abandoned gas fields, deep aquifers 
or coal beds. There is nothing 
geological about it, except for the 
receptacle. It has nothing to do with 
the way in which nature captures and 
stores CO2 by geological processes. 
I will briefly describe what real 
geological storage is, and show that 
it is more sustainable and more cost-
effective than CCS. The solution to the 
capture and storage of CO2 should 
not be sought, and certainly not 
exclusively be sought in the energy-
intensive and costly capture of CO2 
from flue gases, their purification 
and pumping the CO2 into geological 
reservoirs.

Let me start with some common 
misunderstandings. 

• We think that we need a new 
technology to solve the greenhouse 
gas problem. Stimulating the 
natural process by which CO2 is 
captured is an elegant, simpler and 
cheaper alternative, and it saves 
the cost of developing and using 
expensive and energy-intensive 
new technologies.

• We think that we must capture the 
CO2 from the flue stacks of coal 
fired power plants, oil refineries or 
cement plants. It turns out that it 
is cheaper to capture an equivalent 
volume of CO2 elsewhere by 
enhanced weathering of common 
rock-types, so that is where we 
should concentrate our efforts.

On average, the Earth emits between 
1.5 and 2.5 billion tons of CO2 each 
year, by volcanoes and as recycled 
CO2 from deeply subducted carbonate 
rocks. Yet, the Earth’s atmosphere 
has kept its CO2 concentration within 
relatively tight bounds during its long 
geological history. This implies the 
existence of a worldwide process 
with negative feedbacks to achieve 

this. The process is called weathering, 
which is essentially the neutralization 
of an acid (mainly carbonic acid) by 
rocks. For the most common mineral 
in the Earth, olivine, this weathering 
reaction is

Mg2SiO4 + 4 CO2 + 4 H2O  2 Mg2+ 
+ 4 HCO3

- + H4SiO4
0

The resulting magnesium bicarbonate 
solutions will ultimately reach the 
oceans, where they will counteract the 
ongoing acidification of the oceans. 
For the weathering of Ca-silicates, 
one can write similar reactions. 
The solutions finally precipitate 
as carbonate rocks (limestones 
and dolomites), thus storing CO2 
sustainably and safely in solid form. 

The figure represents the reaction 
of  CO2-rich water with olivine rock. 
CO2 captured as bicarbonate in a 
magnesium bicarbonate solution.

The problem is that this process 
can’t keep up with the rapid rise 
in CO2 caused by our burning of 
fossil fuels. We are burning in a 
few hundred years our reserves of 
coal, oil and natural gas, which have 
taken nature hundreds of millions 
of years to form. In order to reach 
a new balance between input and 
output of CO2, the most logical step 
is to stimulate the process that has 
always regulated the CO2 balance of 
the atmosphere. The anthropogenic 
input of CO2 is about ten times 
higher than the natural emission of 
the Earth. This means that we must 
speed up the weathering process by 
a factor of ten as well. Weathering 
is a reaction that takes place at the 
interface of a mineral with the (soil-) 
atmosphere. This means that we must 
increase the available surface and/or 
select the climatic conditions where 
weathering proceeds fastest, i.e. the 
wet tropics. Soil atmospheres are on 
average hundred times richer in CO2 
than the atmosphere. This is caused 
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by the decay of dead plant material 
in the soil, and the breathing of soil 
fauna. 

It is easy to reconstruct the rate of 
weathering from quantitative data 
on the age of an olivine rich rock 
and the thickness of its weathered 
residue. In the wet tropics this rate of 
weathering turns out to be about 10 
micron/year, so an olivine grain of 
200 micron diameter will dissolve in 
ten to twenty years in a tropical soil.  

If  we want to balance the 
anthropogenic input of CO2 
exclusively by olivine, we need to 
mine and mill 7 km3 of olivine rock 
annually (for comparison, the volume 
of the world’s largest open pit mine 
in Bingham/Utah is 25 km3). Olivine 
rocks are abundantly available and 
occur on every continent, in a number 
of countries (e.g. New Caledonia, 
New Guinea, Philippines, Australia, 
Indonesia, Thailand, China, Japan, 
India, Oman, Turkey, Cyprus, Russia, 
the Balkan countries, Greece, Italy, 
Austria, Spain, Norway, Sweden, 
Finland, Greenland, Canada, USA,  
Guatemala, Cuba, Brazil, Columbia, 
Guinea, Sierra Leone, Ivory Coast, 
Ethiopia, Tanzania, Zambia, South 
Africa, Madagascar). The best 
approach would be to open 30 to 40 
large new olivine mines in different, 
preferably tropical countries, mine 
and mill the olivine, and spread the 
olivine in a very thin layer (a few 
hundred microns at most) in the 
surroundings of these mines. This 
has the following advantages:

• Weathering proceeds fastest in wet 
tropical countries

• Wages are low in most of these 
countries

• Transport costs are limited
• The economy of scale favors large 

mines
• It creates new jobs for many people 

in developing countries, and 
stimulates their economies.

Based on prices of olivine from a 
small mine in a high wage country 
and long transport roads, it can be 
estimated that the production cost of 
olivine powder mined in large mines 
in developing countries, and with 
limited transport distances to their 
point of use will be somewhat less 

than 15 US$/ton. Because, as can be 
seen from the above reaction, one ton 
of olivine sequesters approximately 
1.25 tons of CO2, this means that it 
will cost around 10 US$ to sequester 
1 ton of CO2. 

It is my contention that the proposed 
approach represents the most viable 
and cost-effective way to solve 
the greenhouse gas problem and 
counteract the ongoing acidification 
of the oceans caused by rising CO2 
levels in the atmosphere. Other, 
more costly and energy-intensive 
approaches, like CCS, should be 
limited to locations where close to 
pure CO2 is produced, and can be 
pumped directly into the subsurface 
without a costly purification step. 
Another acceptable form of CCS is 
where CO2 serves to increase oil or 
gas production from existing fields. 
 
It was found that the approach to use 
the natural way appeals to a wide 
public It is symbolic that olivine 
is a green mineral! So, if  one asks 
whether it is possible to solve the 
greenhouse gas problem by using 
enhanced weathering of olivine, we 
can answer “Yes, we can!”

For further information, please 
contact Prof.Dr.R.D.Schuiling 
schuiling@geo.uu.nl

Greenhouse 
Cuttings
$515 Billion of Investment 
in Clean Energy Needed 
Annually 
 
The World Economic Forum has 
released a report entitled ‘Green 
Investing: Towards a Clean Energy 
Infrastructure’. The report warns that 
$515 billion will need to be invested 
in clean energy every year between 
now and 2030 if  emissions levels 
that would cause a 2°C temperature 
rise are to be avoided. The report 
identifies CCS as one of four key 
enablers for a transition to clean 
energy (along with energy efficiency, 
smart grids and energy storage).
www.weforum.org/en/media/

L a t e s t % 2 0 P r e s s % 2 0 R e l e a s e s /
GreenReportPR  
 

Blair Calls for 2020 
Carbon Targets for 
Developed World

In his speech to close the World 
Future Energy Summit in Abu Dhabi, 
Tony Blair has said that developed 
countries should demonstrate their 
commitment to addressing climate 
change by signing up to an interim 
target for reducing emissions by 
2020. He did not say what the level 
of reduction should be. Blair also 
highlighted the fact that countries 
such as China and India will continue 
to build coal-fired power stations 
and the development and transfer 
of technologies such as CCS must 
therefore be a central part of any 
global deal.
www.businessgreen.com/business-
green/news/2234752/blair-calls-
carbon-targets 

Energy Secretary Steven 
Chu Issues Dire Warning 
on Global Warming 
  
The Upper Midwest and West could 
face water shortages and California’s 
major cities could be in jeopardy if  
Americans do not act to slow the 
advance of global warming, Energy 
Secretary and Nobel Prize-winning 
physicist Steven Chu said recently. 
He warned of particularly dire 
consequences for his home state 
of California, the nation’s leading 
agricultural producer, saying the 
state’s farms and vineyards could 
vanish by the end of the century. In a 
worst case, Chu said, up to 90 percent 
of the snow pack could disappear 
in the Sierras, sucking the bulk of 
California’s water supply nearly dry.
w w w . e n e r g y c e n t r a l . c o m /
funct ional/news/news_detai l .
cfm?did=11948839 

Senators Push Chu to 
Revive FutureGen 
 
Six senators have asked Steven Chu, 
the new Energy Secretary, to revive 
the FutureGen project. FutureGen is 
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a $1.8-billion government-industry 
project designed to demonstrate 
the ability to capture and store CO2 
emissions from a coal-fired power 
plant.

The Bush administration’s DOE early 
last year canceled the project, saying 
it was concerned that the costs would 
become too high for the government. 
Industry officials working on the 
project in late 2007 selected Mattoon, 
Illinois, as the preferred site for the 
planned 275-MW plant.

The senators, led by Durbin, an 
Illinois Democrat, asked Chu to 
reinstate the project by releasing the 
Record of Decision, a procedural 
step that would allow the department 
to open contract talks with industry 
participants and start funnelling 
money toward the effort. 

Neither Chu nor the White House 
have said whether they will revive 
the project, but President Obama, 
a former senator from Illinois, 
is believed to be sympathetic to 
FutureGen supporters. It seems that 
the administration are thinking 
through the best way to address coal 
research in the future.
www.platts.com/Electric%20Power/
News/6115684.xml?src=Electric%2
0Powerrssheadlines1 

GTC Calls on Congress to 
Support Gasification 
 
The Gasification Technologies 
Council, which represents over 75 
American companies with an interest 
in gasification, has urged Members 
of Congress to support gasification 
projects (including IGCC with CCS) 
with a range of measures that they 
would like to be introduced in the 
economic stimulus package. 
w w w . b u s i n e s s w i r e . c o m /
por ta l/s i te/home/permal ink/
?ndmViewId=news_view&newsId=
20090129005265&newsLang=en  

Texas Legislature to Revive 
Clean Coal Debate

A bill to be considered this session in 
Texas will consider giving tax breaks 
of up to $100 million to companies 

that build IGCC plants that capture 
and store at least 60% of their CO2 
emissions.
www.kvue.com/projectgreen/
greenarticles/stories/011209kvue_
clean_coal-cb.4d59b6.html 

Bill Signing Finalises Year-
Long Push for Clean Coal 
Portfolio Standard in 
Illinois

The Clean Coal Portfolio Standard 
Act has been signed into law in the 
State of Illinois. The act creates 
a framework for developing coal 
gasification projects with CCS and 
requires emissions (including carbon 
dioxide, particulates, sulphur dioxide 
etc.) from such facilities to be as low 
as natural gas facilities. It gives a 
definition of ‘clean coal’, requiring 
that 50% of CO2 emissions are 
captured. This level rises to 70% for 
plants entering operation after 2015 
and 90% for after 2017.
www.cleancoalillinois.com/press-
090112.html 

Tenaska’s Coal Fired IGCC 
Plant Moves Forward

Tenaska’s proposed coal gasification 
project with CCS (known as the 
Taylorville Energy Center) has 
received a final air permit from the 
Illinois Environmental Protection 
Agency, allowing it to become the 
‘initial clean coal facility’ under the 
new legislation as detailed in the 
story above.
http://pepei.pennnet.com/Articles/
Article_Display.cfm?Section=ARTCL
&SubSection=Display&PUBLICATIO
N_ID=6&ARTICLE_ID=350019 

Carbon-Storage Rights Bill 
Upsets Energy Industry

A bill to regulate CCS in Montana 
is being debated. It would give 
landowners the right to any storage 
site beneath their land and proposes 
setting a 75 year stewardship period 
for the companies involved in CCS. 
The industry would be regulated by 
the Department of Environmental 
Quality.
w w w . g r e a t f a l l s t r i b u n e .

c o m / a r t i c l e / 2 0 0 9 0 1 1 5 /
N E W S 0 1 / 9 0 1 1 5 0 1 7 / - 1 /
NEWSFRONT2

USCAP Submits Detailed 
Climate Change Policy 
Recommendations to 
Congress

The US Climate Action Partnership, a 
coalition of more than 30 companies 
including Duke Energy Corp., Exelon 
Corp, PG&E Corp. and NRG Energy 
INC., has submitted its Blueprint for 
Legislative Action to Congress which 
recommends a cap-and-trade scheme 
to address climate change. It also calls 
for Congress to ensure that the US has 
an adequate supply of low-carbon 
electricity sources, such as coal-fired 
power stations with CCS.
www.snl.com/interactivex/article.
aspx?CdId=A-8934536-10592

New Energy for America 
Plan Outlined

President Obama’s Energy and 
Environment agenda has appeared 
on the White House website. The New 
Energy for America plan is outlined, 
which includes an economy-wide 
cap-and-trade programme to achieve 
80% reductions in greenhouse gas 
emissions by 2050, as well as a 
statement of the intention to develop 
and deploy clean coal technology.
www.whitehouse.gov/agenda/
energy_and_environment/

Senate Bill Proposes More 
CCS Funding 
 
The Senate’s version of the American 
Recovery and Reinvestment Act 
would provide more funding for 
CCS than the version that was 
recently passed by the House of 
Representatives. Under fossil energy, 
$4.6 billion is proposed in the Bill for 
projects awarded by 30 September 
2010, including $2 billion for one or 
more power stations with CCS and 
$1 billion for projects selected in the 
third round of the Department of 
Energy’s Clean Coal Power Initiative. 
Approximately $1.5 billion could 
be provided for demonstration of 
capture from industrial sources. 
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Another $50 million is proposed for 
investigation of at least ten potential 
geological CO2 storage sites. 
www.snl.com/interactivex/article.
aspx?CdId=A-8996494-9816 

CCS Legislation Too 
Ambitious 

Two Bills in Pennsylvania, House 
Bill 80 and Senate Bill 92, have been 
attacked as too ambitious for their 
inclusion of a requirement that, from 
2014, 3% of electricity purchased by 
distribution companies must come 
from coal-fired plants with CCS. 
Under the Bills, plants will have to 
capture 20% of CO2 emissions in the 
first three years, with this required 
capture level then rising in stages 
towards 90% from year ten. It would 
also require Pennsylvania to develop, 
own and operate a CO2 storage 
network. 
w w w . d e l c o t i m e s . c o m /
a r t i c l e s / 2 0 0 9 / 0 1 / 3 0 / n ew s /
doc498286cc3be26273965975.txt 

IGCC with CCS Not a 
Policy Option for Meeting 
Renewables Target 

The Florida Public Service Commission 
has voted against allowing IGCC with 
CCS to be a policy option for meeting 
a new ‘renewable portfolio standard’. 
This draft recommendation will now 
go to the Florida legislature for a final 
decision. 
w w w. wo r l d fu e l s . c o m / o s t o r y.
php?id=909 

DOE Regional Partner 
Initiates CO2 Injection 
Study in Virginia

A U.S. Department of Energy (DOE) 
team of regional partners has begun 
injecting CO2 into coal seams in 
the Central Appalachian Basin to 
determine the feasibility of CO2 
storage in unminable coal seams and 
the potential for enhanced coalbed 
methane recovery. The results of the 
study will be vital in assessing the 
potential of carbon storage in coal 
seams as a safe and permanent method 
to mitigate greenhouse gas emissions 
while enhancing production of 

natural gas. DOE’s Southeast Regional 
Carbon Sequestration Partnership 
(SECARB) began injecting CO2 at the 
test site in Russell County, Virginia, 
in mid January. Earlier, an existing 
coalbed methane well had been 
converted for CO2 injection, and two 
wells has been drilled to monitor 
reservoir pressure, gas composition, 
and the CO2 plume. The targeted coal 
seams are in the Pocahontas and Lee 
formations and range from 1400 to 
2200 feet in depth and from 0.7 to 
3.0 feet in thickness. One thousand 
tons of CO2 will be injected over a 
45-day period. 
www.foss i l . energy.gov/news/
techlines/2009/09006-Coal_Seam_
Injection_Begins.html 

Efficiency Alone Could Cut 
30% of US Electric Use 

The finds of a new report by Rocky 
Mountain Institute suggest that 
efficiency alone could cut 30% of U.S. 
electric use and avoid need for 60% 
of coal-fired generation. Closing a 
national “electric productivity gap” 
could curtail up to 30 percent of 
current electric power consumption 
nationwide, according to a report 
released today by the Rocky 
Mountain Institute (RMI), Assessing 
the Electric Productivity Gap and the 
U.S. Efficiency Opportunity. RMI also 
released a companion interactive map, 
which ranks the electric productivity 
of each of the 50 states, and points 
out opportunities for more states to 
adopt the practices of the best-ranked 
states. Developed to provide an 
interactive, visual representation of 
the report’s findings, the web-based 
tool for policymakers, the electric 
industry and the media is available at 
http://ert.rmi.org/cgu/ 

Making CO2 Useful 

Technology that promises to 
economically sequester CO2 by 
turning it into fuel is poised to make 
the move from research labs to the 
development stage. 
Carbon Sciences, a California startup, 
is planning a prototype project for 
early 2009 that the company will 
use to evaluate the challenges of 
commercialising its new conversion 
technology. 
In many past efforts to break apart 

CO2 for other uses, the processes 
required high temperatures and high 
pressures. As a result, many efforts 
used a large amount of energy, 
making the operation at best less 
attractive and at worst economically 
impractical. Additionally, the 
equipment necessary to perform the 
transformation had to withstand the 
high temperatures and pressures. 
This drove up the price of building a 
conversion facility. 
Carbon Sciences offers an 
alternative that would perform 
the transformation at lower 
temperatures using biocatalytics and 
processes developed by the company. 
“The biocatalytic processes we are 
exploiting in our technology actually 
occur in all living organisms where 
carbon atoms, extracted from CO2, 
and hydrogen atoms, extracted 
from H2O, are combined to create 
hydrocarbon molecules,” according 
to Carbon Sciences. 
www.energycentral.com 
 

Indiana Utility Regulators 
Approve Updated Costs, 
Carbon Capture Study for 
Clean Coal Gasification 
Plant

The Indiana Utility Regulatory 
Commission has approved a revised 
cost estimate of $2.35 billion 
for Duke Energy’s 630 MW coal 
gasification plant that is currently 
under construction at Edwardsport 
in south-west Indiana. A request 
for $17 million to study capturing a 
portion of the plant’s emissions was 
also approved.
www.bizjournals.com/charlotte/
prnewswire/press_releases/North_
Carolina/2009/01/07/CLW103

Ice-like Cages to Trap CO2 
Underground?

Researchers at the University of 
Calgary are investigating storing 
CO2 in hydrates. They suggest that 
storing captured CO2 in this solid 
form will reduce the risk of leakage 
from depleted oil and gas reservoirs 
or saline aquifers.
w w w . s c i e n c e d a i l y . c o m /
releases/2009/01/090114162235.
htm
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MSU Shares $1.4 Million 
Grant for Carbon Storage 
Research

The US Department of Energy has 
awarded a grant of $1.4 million to 
Montana State University, Montana 
Tech and the University of Montana 
in order that they may study the 
effects that CO2 storage sites may have 
on the surrounding environment.
www.magentanews.com/cache.
asp?n=5273709

Saskatchewan and 
Montana Propose Joint 
CCS Project 
 
Premier Brad Wall of Saskatchewan 
has been meeting with Governor 
Brian Schweitzer of Montana 
to discuss a proposed joint CCS 
project that would see CO2 captured 
SaskPower’s coal-fired power station 
at Coronach (in Saskatchewan) 
and stored in Montana. Under the 
proposal Saskatchewan and Montana 
would each invest $60 million and a 
further $50 million would come from 
the private sector. 
w w w. t h e s t a r p h o e n i x . c o m /
Technology/Sask+premier+heads+s
tave+economic+protectionism/123
6587/story.html 
 

EU Committee Drops CCS-
Friendly Bill

The chairman of the environment 
committee of the EU Parliament, 
Miroslav Ouzky, has ruled that the 
proposed Emissions Performance 
Standards (EPS) amendment to the 
Integrated Pollution Prevention 
and Control Directive falls outside 
the remit of the Directive. The EU 
Commission has expressed the view 
that it does not wish to consider EPS 
legislation until after CCS has been 
demonstrated at full scale.
w w w . p o i n t c a r b o n . c o m /
news/1.1040780

Aker Solutions Awarded 
Sub-Sea CO2 Storage FEED 
Contract by Gassnova 

Aker Solutions, a provider of 
engineering and construction 

services to the energy industry, 
has signed a front-end engineering 
and design study contract with 
Norwegian state enterprise Gassnova 
to identify a suitable process for 
subsea storage of CO2. Scope of work 
for the front-end engineering and 
design (FEED) study is to evaluate 
and develop a subsea system for 
injection of CO2 into the seabed. 
Contract value for the FEED study, 
which is expected to be concluded 
mid-2009, is approximately NOK12 
million. The study will be managed 
out of Aker Solutions’ headquarters 
in Oslo, Norway. Mads Andersen, 
executive vice president of Aker 
Solutions, said: “To play an active 
role in developing something as 
technologically challenging and 
environmentally significant as subsea 
CO2 storage means a lot to us. We are 
very pleased to work with Gassnova 
on this groundbreaking project.” 
w w w . e n e r g y c e n t r a l . c o m /
funct ional/news/news_detai l .
cfm?did=11980049 

Norway to Invest $754m 
in Mongstad 
 
A bill to invest $754 million (5.2 
billion kroner) in a CCS test centre 
at Mongstad has been presented 
to the Norwegian parliament. The 
final decision to invest is expected 
at the end of the first quarter. It is 
anticipated that the centre will be 
finished by 2011 and it will capture 
100,000 tonnes of CO2 annually. 
www.bloomberg.com/apps/news?pi
d=20601130&sid=aAqRruBHQ.14&
refer=environment 
 

Bellona’s Response to CCS 
Guidelines

Bellona has released a statement 
expressing concern that there are 
insufficient methods for measuring 
and quantifying CO2 leakage from 
storage sites. They suggest that a lack 
of good monitoring techniques could 
prevent CCS from being included in 
the CDM.
www.bellona.no/casefiles/CO2_
monitoring

BRGM, IFP Form Research 
Partnership

BRGM and IFP have agreed to form 
a research partnership to study 
geological storage of CO2. 
www.pennenergy.com/index/
articledisplay/brgm-ifp-form-
research-partnership/349528/
s-articles/s-offshore/s-company-
news/s-nor th-sea-nor thwest-
europe/s-1.html

Bioethanol Plant with CO2 
Capture

Europe’s first bioethanol plant 
with CO2 capture is being built in 
Hardenberg. Further information can 
be found at http://gave.novem.nl/
gave/index.asp?id=25&detail=2693 

Trondheim to Host Five 
CO2 Laboratories

The European Strategy Forum on 
Research Infrastructures has decided 
that Europe will invest €81 million 
in 15 joint European laboratories 
to study CO2 capture and storage. 
NTNU and SINTEF will coordinate the 
building of five of the laboratories in 
Norway.
www.innovations-report.de/html/
berichte/umwelt_naturschutz/
trondheim_host_laboratories_
125315.html

Future Prospects of China’s 
Policy on Climate Change

Paper on climate change policy in 
China, which notes that CCS shows 
great potential for reducing China’s 
emissions while allowing continued 
use of fossil fuels, but as yet there are 
no policies to fund the development 
of the technology. The paper calls 
for an assessment to be made by the 
Chinese of the costs and benefits of 
commercialising CCS.
w w w. j a m e s t o w n . o r g / s i ng l e /
?no_cache=1&tx_ttnews%5Btt_
news%5D=34337&tx_ttnews%5Bba
ckPid%5D=228&cHash=3ebfbfd579
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MHI Signs CO2 Recovery 
Agreement with Samsung 
Engineering

A major engineering company 
in Korea, Samsung Engineering 
will use MHI’s (Mitsubishi Heavy 
Industries, Ltd) proprietary “KM-
CDR Process” technology in the CO2 
recovery system which Samsung will 
construct at the Phu My Fertiliser 
Plant of PetroVietnam Fertiliser and 
Chemicals Corporation (PVFCCo), a 
petrochemical company in Vietnam.
w w w. m h i . c o . j p / e n / n e w s /
story/0902041278.html  

World’s Largest ‘Hydrogen 
Town Project’ Starts in 
Japan

A ceremony to celebrate the first 
installation of a residential hydrogen 
fuel cell system was held on October 
11, 2008, as part of the “Fukuoka 
Hydrogen Town” model project, which 
has been in progress in Minakazedai 
and Misakigaoka Danchis (residential 
housing communities) in Maebaru 
City, Fukuoka Prefecture, in 
southern Japan. These two bordering 
communities were chosen as 
demonstration sites for the project in 
order to promote the use of hydrogen 
energy, particularly for fuel cells.
w w w . j a p a n f s . o r g / e n /
pages/028694.html 

Mitsui Chemicals 
to Study Industrial 
Feasibility of Chemical 
CO2 Immobilisation 
Technology

Mitsui Chemicals Inc. (MCI), a 
leading Japanese chemicals company, 
announced on August 25, 2008, 
that the company will build a pilot 
facility to develop the processes of 
CO2 separation and capture, and 
methanol synthesis, into a practical 
technology. This will be the first 
step for realising the commercial 
application of chemical CO2 
immobilisation technology.
w w w . j a p a n f s . o r g / e n /
pages/028698.html 

Stern says Australia Could 
Lead on CCS 
 
Speaking at the World Economic 
Forum in Davos, Nicholas Stern has 
said that “Australia could be a leader 
in carbon capture and storage, both in 
the technology and in the application 
of the technology.” He also called on 
Australia to adopt more ambitious 
targets for reducing emissions. 
w w w . a b c . n e t . a u / n e w s /
stories/2009/01/30/2478075.
htm?section=justin 
 

GREENHOUSE 09: New 
Climate Change Challenges 
 
New directions in Australian climate 
research, strategies to adapt to a 
changing climate and emerging 
energy options will dominate 
discussion at Australia’s leading 
climate change science conference 
– GREENHOUSE 2009 – in Perth 
from 23-26 March. According to 
conference convenor and coordinator 
for the Australian Climate Change 
Science Program, CSIRO’s Paul 
Holper, the event will attract some of 
the world’s leading climate scientists, 
policy makers and government and 
industry representatives. 
www.csiro.au/news/New-climate-
change-challenges.html 

Carbon Capture Put to the 
Test in NSW

Exploratory drilling began this week 
in New South Wales, Australia, to 
determine if  a storage site close to 
Delta Electricity’s Munmorah coal-
fired power station will be suitable 
for CO2 storage. A trial project for 
capturing CO2 at the power station 
was launched last July, using CSIRO 
technology. Initial levels of storage 
will be small, but it is hoped that by 
2013 100,000 tonnes of CO2 will 
be captured per year. Other sites 
have been identified if  this one is 
not suitable. The Government will 
consider contributing to a pipeline 
network if  storages sites cannot be 
found near existing power stations.
http://castlehill.yourguide.com.au/
news/national/national/general/
carbon-capture-put-to-the-test-in-
nsw/1407653.aspx 

Conservatives Support 
CCS in New Policy Paper

The Conservative party have today 
launched their new policy paper on 
how to turn Britain into a low carbon 
economy. The paper states that the 
UK is uniquely placed to show global 
leadership on CCS and gave the 
following comment on the UK CCS 
competition: “Picking one winner for 
a small-scale demonstration project 
reveals a profound lack of ambition 
and fails to create an adequate 
framework for the transition to low 
carbon generation. Clearly, a more 
effective framework for developing 
our CCS potential is required.” In 
the paper the party proposes to use 
receipts from the auctioning of EU 
ETS permits to fund the creation 
of a new CO2 pipeline network. 
Auction revenues would also be 
used to fund a variety of large-scale 
CCS demonstration projects, to see 
around 5000 MW of coal-fired 
capacity constructed or retrofitted 
with CCS in order to meet a new 
Emissions Performance Standard, 
which would restrict emissions to the 
level achieved by modern gas-fired 
power plants. Government would 
also fund CCS technology to ensure 
that further coal-fired capacity could 
meet the same standard.
www.conservatives.com/News/
News_stories/2009/01/Our_Plan_
for_a_Low_Carbon_Economy.aspx

British Government 
Schemes to Undermine 
European Emissions Law

A leaked Whitehall briefing note for 
MEPs has expressed concerns over 
the proposed Integrated Pollution 
Prevention and Control (IPPC) 
Directive. Worries are particularly 
voiced over the Large Combustion 
Plant Directive (which is incorporated 
into the IPPC Directive) as potentially 
threatening the UK’s security of 
electricity supply and even damaging 
moves to low carbon generation. 
The document notes that plants that 
will be required by 2016 in order to 
meet falling UK electricity capacity 
margins are “almost certain to be 
built using currently commercialised 
technologies which, of course, do not 
currently include carbon capture 
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and storage.” The government is 
calling for greater flexibility in the 
Directive.
w w w . g u a r d i a n . c o . u k /
e nv i r o n m e n t / 2 0 0 9 / j a n / 2 1 /
europe-energy

Call for New Coal-Fired 
Power Stations to be Put on 
Hold in Scotland 

Dr James Hansen, a climate change 
scientist from NASA has written to 
First Minister Alex Salmond, calling 
for a moratorium on new coal-fired 
power stations in Scotland until they 
can be built with CCS. In the letter 
he describes capture-readiness as “a 
sham”. 
www.sunderlandecho.com/latest-
scottish-news/Power-station-plans-
call-on.4933661.jp 

Indian Government Plans 
a Power Boost for Fertiliser 
Production

In a bid to reduce CO2 emissions 
from coal-fired power projects and 
increase India’s fertiliser production, 
the government is exploring the idea 
of setting up integrated power and 
fertiliser complexes. The preliminary 
plan is to use the CO2 emitted from 
power plants and treat it with 
ammonia to manufacture urea, 
needed for both power and fertiliser
This latest move is expected to cut 
the dependence on imported urea, 
thereby reducing the government’s 
outgo on subsidy. India currently 
imports about 17%, or 4 million 
tonnes, of its annual urea 
consumption.
w w w . l i v e m i n t .
c o m / 2 0 0 8 / 0 5 / 2 1 0 0 0 6 4 4 /
Government-plans-a-power-boost.
html

This section is provided specifically for readers in member countries and 
sponsor organisations (see list on the back page). Reports on IEA GHG 
studies are freely available to organisations in these member countries and
sponsor organisations. Please contact IEA GHG for further details. For 
Non-Member countries, reports can be made available by purchase at the 
discretion of IEA GHG. Reports recently issued include:

• Aquifer Storage – Development Issues (Report No. 2008/12)
 Previous studies have suggested that deep saline aquifers have the highest 

potential storage capacity globally for CO2 storage. The IPCC Special 
Report on CO2 Capture and Storage identified various knowledge gaps 
related to storage of CO2 in aquifers, many of which needed addressing 
before the widespread commercial implementation of the technology 
would be possible. Consequently, IEA GHG instigated this study to review 
the recent advances in the science related to aquifer storage of CO2, to 
compile the knowledge gained from existing CO2 injection operations 
and to consider the need for future research. 

• Carbon Dioxide Capture and Storage in the Clean Development 
Mechanism: Assessing market effects of inclusion (Report No. 
2008/13)

 This study provides estimates for the market effects of CCS being in 
the Clean Development Mechanism (CDM), covering all likely major 
CO2 sources, including natural gas separation, and both the first Kyoto 
Protocol period and from 2013 to 2020. This study develops marginal 
abatement costs curves for CCS, applies realistic deployment scenarios, 
and integrates these with those for other technologies which may be in 
the CDM. The impact on the CER market is found to be limited for both 
periods.

• Joint Network Meeting Report (Report No. 2008/14)
 In 2008 the IEA GHG held the inaugural joint meeting of its three storage 

focused International Research Networks – the Risk Assessment Network, 
the Monitoring Network and the Wellbore Integrity Network.  The 
meeting reviewed the key issues facing each Network and identified ways 
in which the Networks can work more effectively through enhanced 
communication and collaboration. The meeting was also able to set the 
framework for the future direction of the networks, both individually 
and as components of the overall storage programme.  Finally, the 
meeting assessed the merit of launching a new Network on Modelling 
and concluded that a Modelling workshop should be held in 2009 to 
gauge interest and make a final decision about the creation of a new 
Network.

• Scoping Study on Operating Flexibility of Power Plants with CO2 
Capture (Report No. 2008/TR1)

 This report reviews existing work on the operating flexibility of power 
plants with CO2 capture, discusses techniques which could be used to 
assess flexibility and proposes further work that could be undertaken 
on this subject. Operating flexibility of power plants is likely to become 
more important in future as more renewable power systems with variable 
outputs are built to reduce CO2 emissions. Operating flexibility could be 
a significant factor in the choice of the optimum CO2 capture technology 
and it may also affect the extent to which CCS will be used in future.

News for IEA GHG Members
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Conferences & Meetings

GREENHOUSE 2009, Perth 
from 23-26 March. For 

more information, please visit: 
w w w . c s i r o . a u / n e w s / N e w -
c l i m a t e - c h a n g e - c h a l l e n g e s .
html

US DOE / NETL 2009 CO2 

Capture Technology 
Conference, 24th-26th March 
2009. Sheraton Station Square 
Hotel, Pittsburgh, Pennsylvania, 
USA. For further information 
please visit:  www.netl.doe.
g o v / e v e n t s / 0 9 c o n f e r e n c e s /
co2capture/index.html 

O ffshore Asia, 2009 
Conference, 31st March 

– 2nd April 2009, at the 
IMPACT Muang Thong Thani 
Exhibition and Conference 
Centre, Bangkok, Thailand. 
To register and for more 
information, please visit:  www.
offshoreasiaevent.com 

E uropean Geoscience Union 
General Assembly 2009, 

19th-24th April 2009. Vienna, 
Austria. Contact: Michael Kühn, 
Environmental Geotechnique, 
GFZ – German Research Centre 
for Geosciences, Telegrafenberg, 
14473 Potsdam, Germany. Tel: 
+49 331 288 1594, Email: 
mkuehn@gfz-potsdam.de 

C arbonworld Summit, 27-
28 April 2009, in Doha, 

Qatar. To register, contact 
the registration team on 
+65 6346 9114 or email: 
nadia@cmtsp.com.sg or 
visit:  www.cmtevents.com/
?ev=090420&st=31&pg=Rg 

8 th Annual Conference 
on Carbon Capture & 

Sequestration, 4th-7th May 2009, 
Sheraton at Station Square, 
Pittsburgh, Pennsylvania, 
USA. For details contact the 
Forums office at: +1 1800 877 
303 7367 or email: forums@
exchangemonitor.com 

ACI’s CCS Conference: 
Creating Advanced 

Affordable Technology for 
Commercial Use. 13th & 14th of 
May 2009, Berlin, Germany. 
12th of May – Site Visit to 
Vattenfall’s Swarze Pumpe 
Pilot Plant. For information & 
registration contact. Justyna 
Korfanty tel:  +44 207 981 
2503. email: jkorfanty@acius.
net 

10th International Conference 
on CO2 Utilisation, 17th-21st 

May 2009. For more details, 
please visit:  http://fuel.tju.
edu.cn 

CCS Conference to be held at 
IFP, Lyon, 25th – 26th May 

2009, for more information 
and to register, please visit: 
www.sfgp.asso.fr/

Advanced Membranes; 
Membranes for Clean 

and Sustainable Processes 7th 

– 12th June 2009, Trondheim, 
Norway. Contact: May-Britt 
Hägg, Department of Chemical 
Engineering, Norwegian Univ. 
of Science and Technology, NO-
7491, Trondheim, Norway. Tel: 
+47 73 595867 email: may-
britt.hagg@chemeng.ntnu.no 

5 th Trondheim Conference 
on CO2 Capture and Storage: 

TCCS-5, 16th – 17th June 2009, 
Trondheim, Norway. For more 
details, please visit:  www.ntnu.
no/tccs5.no 

10th Clean Air Conference, 
7th – 10th July, 2009, Lisbon, 

Portugal. For more information, 
please visit:  http://rgesd.ist.
utl.pt/cleanair

Offshore Middle East 2009 
Conference, 27th – 29th 

October 2009 in Manama, 
Kingdom of Bahrain. To register 
and for more information 
contact: Frances Webb, Event 
Director on +44 (0)1628 
810 562 or francesw@
pennwell.com , or visit:  www.
offshoremiddleeast.com 

3 rd International Symposium 
‘CO2 Capture and 

Geological Storage’, 5th-6th 
November 2009, Paris France. 
For more information, please 
contact Hervé Quinquis on +33 
1 47 52 65 57 or email: herve.
quinquis@ifp.fr


