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Abstract 
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IP/A/ENVI/WS/2013-19 July 2013
 

PE 507.467 EN 




 

 

 
 

 

 

  

 

 
 

 

 
 

 
 

This document was requested by the European Parliament's Committee on Environment, 
Public Health and Food Safety. 

CONTRIBUTING EXPERTS  
Dr. Chris Hendriks, Ecofys 
Giles Dickson, Vice President Environmental Policies and Global Advocacy, Alstom Power  
John Scowcroft, General Manager Europe, Middle East & Africa of the Global CCS Institute 
Mike Fernandez, Executive Director, Sustainable Energy Branch, Alberta Energy (Ministry of 
the Alberta Government) 
Tom Howes, Deputy Head of Unit in the renewable energy and CCS policy unit, European 
Commission 
Isabelle Czernichowski-Lauriol, CO2GeoNet President and CO2 Geological Storage (CGS) 
Europe Coordinator, BRGM (French Geological Survey) 
Paal J. Frisvold, Chairman of the Board Bellona Europa aisbl 
Beatrice Coda, Low Carbon Technologies Unit, European Commission, DG CLIMA 
Bill Spence, Vice President for CCS and Strategic Issues, Shell 
Dr. Graeme Sweeney, Chairman of the Advisory Council of the European Technology 
Platform for Zero Emission Fossil Fuel Power Plants (ZEP) 

AUTHOR 
Tina OHLIGER  

RESPONSIBLE ADMINISTRATOR 
Tina OHLIGER  
Policy Department A: Economic and Scientific Policy 
European Parliament 
B-1047 Brussels 
E-mail: Poldep-Economy-Science@ep.europa.eu 

LINGUISTIC VERSIONS 
Original: EN 

ABOUT THE EDITOR 
To contact Policy Department A or to subscribe to its newsletter please write to: 
Poldep-Economy-Science@ep.europa.eu 

Manuscript completed in July 2013. 
© European Union, 2013 

This document is available on the Internet at: 
http://www.europarl.europa.eu/studies 

DISCLAIMER 
The opinions expressed in this document are the sole responsibility of the author and do 
not necessarily represent the official position of the European Parliament. 

Reproduction and translation for non-commercial purposes are authorised, provided the 
source is acknowledged and the publisher is given prior notice and sent a copy. 

mailto:Poldep-Economy-Science@europarl.europa.eu
http://www.europarl.europa.eu/studies
mailto:Poldep-Economy-Science@ep.europa.eu


 

  

 

  

  

  

 

 

 

 

 

 

  

 

 

 

 

 

Carbon Capture and Storage Technology in Europe 

CONTENTS 


EXECUTIVE SUMMARY 4
 

KEY ISSUES 5
 

ANNEX 1: PROGRAMME 7
 

ANNEX 2: SHORT BIOGRAPHIES OF THE EXPERTS 9
 

ANNEX 3: PRESENTATIONS 13
 

Presentation by Chris Hendriks 13
 

Presentation by Giles Dickson 19
 

Presentation by John Scowcroft 29
 

Presentation by Mike Fernandez 35
 

Presentation by Tom Howes 43
 

Presentation by Isabelle Czernichowski-Lauriol 47
 

Presentation by Paal Frisvold 53
 

Presentation by Beatrice Coda 59
 

Presentation by Bill Spence 65
 

Presentation by Graeme Sweeney 73
 

PE 507.467 3 



 
 

 

 
  

 
 

 

 

 
  

 
 
 

 
 

 
 

 
 

 

 
 

 
  

 
 

  

Policy Department A: Economic and Scientific Policy

EXECUTIVE SUMMARY 

On 18 June 2013, the Committee on the Environment, Public Health and Food Safety 
(ENVI) of the European Parliament held a well-attended workshop on 'Carbon Capture and 
Storage Technology in Europe', which was hosted by MEP Chris Davies (ENVI-Rapporteur 
on the implementation report on developing and applying carbon capture and storage 
(CCS) technology in Europe) and co-chaired by MEP Vicky Ford (Rapporteur on CCS in the 
Committee on Industry, Research and Energy (ITRE).  

The workshop was divided into three parts, the first one illuminating CCS as a strategic tool 
for reducing CO2 emissions, the second one looking at the reasons why carbon capture and 
storage did not work in Europe and the third one concentrating on the necessary steps to 
overcome these obstacles and to move forward with CCS in Europe. 

The workshop was opened by Chris Davies MEP who welcomed the speakers and introduced 
the subject. In part 1, Chris Hendriks from Ecofys, a consultancy specialised among other 
things in carbon efficiency and energy and climate policy, set the scene in describing the 
role of CCS in achieving CO2 reduction targets. Giles Dickson, Vice President Environmental 
Policies and Global Advocacy of Alstom Power then addressed the questions of whether CCS 
technology worked and whether it could be cost-effective. After that, John Scowcroft, 
General Manager Europe, Middle East & Africa of the Global CCS Institute, spoke about the 
global CCS experience and whether Europe was being left behind. Concluding the first part, 
Mike Fernandez, Executive Director of the Sustainable Energy Branch of Alberta Energy 
(regional Canadian government), gave some valuable insight into the experience of the 
Canadian province of Alberta with CCS. 

Part 2 of the workshop, chaired by Vicky Ford MEP, started with Tom Howes, Deputy Head 
of Unit of the Renewables and CCS policy unit of DG Energy of the European Commission, 
who presented the barriers to the planned development of CCS technology in Europe. This 
was followed by a contribution by  

Dr. Isabelle Czernichowski-Lauriol, CO2GeoNet President and CO2 Geological Storage (CGS) 
Europe Coordinator and Member of the French Geological Survey (BRGM) who elaborated 
on the question whether CO2 could be stored underground safely. Paal J. Frisvold, 
Chairman of the environmental NGO Board Bellona Europa aisbl finally commented on the 
environmental challenges related to CCS. 

Part 3, again chaired by Chris Davies, opened with an overview of the state of play of the 
EU CCS Demonstration projects and a further outlook by Beatrice Coda, senior policy officer 
at the Low Carbon Technology Unit of DG  Climate Action of the European Commission. 
After that, Bill Spence, Vice President for CCS and Strategic Issues at Shell explained what 
industry expected from CCS. Finally, Dr. Graeme Sweeney, Chairman of the Advisory 
Council of the European Technology Platform for Zero Emission Fossil Fuel Power Plants 
(ZEP) explained what needed to be done next to move forward with the development and 
deployment of CCS in Europe. 
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KEY ISSUES 

The role of CCS in meeting climate targets 

There was broad agreement among experts that CCS was a vital technology to tackle 
climate change and provide energy security. It was said that it should be part of a future 
broad energy mix alongside other low carbon technologies and should be deployed to 
improve the efficiency of power plants in order to be able to achieve the two degree 
emission reduction target. 

Safe storage 

Technical challenges for storage would include the need for at least 1000 years 
containment and the safety of storage. Storage was highly site-specific and therefore 
needed a tailor-made approach. Multidisciplinary expertise was necessary to optimise 
storage, ensure confinement and control storage and vicinity. Thus assuring a proper site 
selection, an appropriate risk assessment, correct operations during injection and closure, 
careful monitoring and a plan for adequate mitigation and remediation actions would be 
necessary in order to ensure that CO2 could be stored safely underground. 

Costs of inaction 

Adding CCS to any process would increase capital costs as well as ongoing operating and 
maintenance costs. But this would need to be put into context: Alternative methods of 
reducing or avoiding CO2 emissions were also generally more expensive than non-abated 
industrial or electricity production processes. 

Compared to other CO2 mitigation options CCS was to be considered a cost-competitive 
technology. According to the International Energy Agency (IEA) without CCS costs to halve 
emissions by 2050 would be 40% higher. Investing in CCS now would avoid having to 
make huge investments in the future. 

CCS and the EU 

1 billion EUR had been set aside for six large-scale CCS demonstration projects within the 
framework of the European Energy Programme for Recovery (EEPR, set up in 2009 to co­
finance projects designed to make energy supplies more reliable and help reduce 
greenhouse gas emissions, while simultaneously boosting Europe's economic recovery.)  

Furthermore, 300 million allowances had been reserved in the New Entrants Reserve of the 
European Emissions Trading Scheme for the financing of commercial-scale CCS and 
innovative renewable energy technology demonstration projects ("NER 300"). However the 
outcome of the NER300 programme in Europe had been disappointing so far due to the 
collapse in the value of the EU ETS revenues. This has put more pressure on individual 
European governments for co-funding to cover project costs. A second call for proposals 
was running until 3 July 2013. 

The recent CCS Consultative Communication issued by the European Commission 
acknowledged the long-term interest in progressing CCS to demonstration and subsequent 
commercial roll-out aiming at reducing risks and costs, demonstrating safe storage and 
generating knowledge that could be shared. With current ETS prices too low, other policy 
options (implemented in other countries) needed to be explored (CCS mandatory certificate 
system; Emissions Performance Standards; Feed-in-tariffs (established by Member States), 
etc.). 
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Major challenges for deployment of CCS in Europe  

Like many emerging technologies, CCS would face barriers that discourage new projects 
from emerging and prevent planned projects moving forward. The main barriers were said 
to be: 

• Lack of a long-term commercial business case for CCS in Europe 

• Insufficient funding for demonstration projects 

• Delayed or incomplete transposition of the CCS Directive 

• Public awareness and acceptance for CO2 onshore storage 

• Insufficient incentives for investment in transport and storage infrastructure 

• Lack of a clear and coordinated 'CCS message' 

Overcome existing barriers 

Above all, a positive business case would have to be demonstrated to drive industry 
confidence, encourage more innovation and, ultimately, reduce capital and operating costs. 
The implementation of CCS would also require timely, strong, stable and enduring 
government policy support that was technology neutral. Governments should ensure that 
CCS was not disadvantaged. On the other hand CCS should neither be used as an excuse to 
slow down development and implementation of other options such as renewable energy or 
energy efficiency– nor to justify fossil fuel investments. 

Funding for CCS demonstration projects by governments and industry should be 
accelerated and incentives increased to develop the technology and bring down costs 
through innovation. But the current political climate, operating under austerity policies, was 
constraining government funding support for R&D and demonstration. With the exception of 
North America and Norway – the allocation of funds from substantial funding has often 
been low whereas in many countries government support for renewables has been large 
and longstanding. The United States and Canada would remain leaders – together 
contributing around half of the funding available to CCS projects. Besides the funding issue, 
CCS would need to be promoted and public knowledge of CCS improved in order to win 
acceptance for this technology. 

Last but not least, sharing expertise and learning from CCS projects around the world must 
be encouraged to ensure that progress is made as quickly as possible and in order to 
improve costs. This expertise should in addition be shared with developing countries where 
a significant share of CCS deployment must occur within the next decades. 

Urgent deployment for CCS in the EU essential 

The technical experience and skills as well as a solid foundation for a policy framework 
were available in Europe to deliver CCS. However progress was too slow at the moment 
and therefore the EU was losing ground to China, Canada, Australia and the United States. 
Therefore a fast and fundamental re-set was needed to ensure competitiveness and future 
prosperity along with the fulfilment of the climate targets on carbon reduction. 
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ANNEX 1: PROGRAMME 

WORKSHOP 


Carbon Capture and 

Storage Technology in Europe 


Tuesday, 18 June 2013 from 15.00 to 17.30 

European Parliament, Room P7C050, Brussels 


Organised by the Policy Department A-Economy & Science  

for the Committee on the Environment, Public Health and Food Safety (ENVI) 


AGENDA 


15h00-15h05  
Welcome and opening by the Chair  
Chris Davies MEP, ENVI-rapporteur on the implementation report on developing and 
applying carbon capture and storage technology in Europe 

Part 1 

CCS - A strategic tool for reducing CO2 emissions 

15h05-15h15 
The role of CCS in achieving CO2 reduction targets 
Dr. Chris Hendriks, Ecofys 

15h15-15h25  

Does the CCS technology work and can it be cost-effective? 

Giles Dickson, Vice President Environmental Policies and Global Advocacy, Alstom Power  

15h25-15h35  

The global CCS experience - Is Europe being left behind? 

John Scowcroft, General Manager Europe, Middle East & Africa of the Global CCS Institute 

15h35-15h45  

The practical example: CCS in Alberta (Canada)  

Mike Fernandez, Executive Director, Sustainable Energy Branch, Alberta Energy (Ministry of 
the Alberta Government) 

15h45-15h55 
Q&A, open discussion 
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Policy Department A: Economic and Scientific Policy

Part 2 


Why does CCS not work in Europe? Barriers and Concerns 


15h55-16h00 
Introduction by the Chair  
Vicky Ford MEP, ITRE-rapporteur on CCS 

16h00-16h10  
Barriers to the planned development of CCS technology in Europe 
Tom Howes, Deputy Head of Unit, Renewables and CCS policy, DG Energy, European 
Commission 

16h10-16h20 

Can CO2 be stored underground safely? 

Isabelle Czernichowski-Lauriol, CO2GeoNet President and CO2 Geological Storage (CGS) 
Europe Coordinator, BRGM (French Geological Survey) 

16h20-16h30 
Environmental Challenges related to CCS 
Paal J. Frisvold, Chairman of the Board Bellona Europa aisbl 

16h30-16h40 
Q&A, open discussion 

Part 3 

Moving forward with CCS 

16h40-16h45 
Introduction by the Chair  
Chris Davies 

16h45-16h55  
CCS Demonstration projects: State of play and what comes next 
Beatrice Coda, Low Carbon Technologies, DG Climate Action, European Commission 

16h55-17h05  

What does the involved industry expect from CCS?
 
Bill Spence, Vice President for CCS and Strategic Issues, Shell 

17h05-17h15 

What needs to be done now? 

Dr. Graeme Sweeney, Chairman of the Advisory Council of the European Technology 
Platform for Zero Emission Fossil Fuel Power Plants (ZEP) 

17h15-17h25 
Q&A, open discussion 

17h25-17h30 
Conclusions 
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Carbon Capture and Storage Technology in Europe 

ANNEX 2: SHORT BIOGRAPHIES OF THE EXPERTS 

Chris Hendriks 

Dr. Chris Hendriks is managing consultant at Ecofys, an international 
leading consultancy on sustainable energy with expertise ranging from 
strategic policy support to applied technology solutions. Chris has over 
20 years of experience in consulting in energy and environmental 
projects in a wide range of topics. 
Chris studied analytical chemistry at Utrecht University and received 
his Ph.D. degree in 1994 on a thesis 'Carbon Dioxide Removal from 
Coal-Fired Power Plants'. From 1995 to 1998 he was employed at the 
Institute of Prospective Technological Studies (IPTS), one of the Joint 
Research Institutes of the European Commission in Seville. This 
institute advises directly to the Commission and the European 
Parliament. 

Since the beginning of 1998, he works at Ecofys. The main working fields are the 
assessment for CO2 and non-CO2 greenhouse gas reduction options, carbon dioxide capture 
and storage and studies to greenhouse gases emissions in relation to industrial production, 
and Kyoto flexible mechanisms. Chris is over 20 years involved in CCS research and 
development.  

Giles Dickson 

Giles Dickson is Vice President for Environmental Policies & Global 
Advocacy in Alstom. He heads Alstom's 15-strong global team that 
promotes the Company's thinking on energy, environment, climate 
and transport policies and engages governments and others on 
how to support the transition to the low-carbon economy. Key 
policy issues on which the Company campaigns are the need for 
clear long-term regulatory frameworks that provide the right 
incentives and certainty for investment in low-carbon 
infrastructure: including clear trajectories for emissions reduction, 
the effective pricing of carbon and pre-market support for low-
carbon technologies. Alstom provides technology and equipment 

for power generation and transmission an d sustainable transport. 
He joined Alstom in 2008 as Director Government Relations Europe for Alstom Power, 
where he was involved in advocacy on CCS, smart grid and energy efficiency. He was 
previously a UK Government official for 16 years, working mainly on EU affairs, finally 
serving as Environment Counsellor at the UK Permanent Representation to the EU.  
He is a Vice-Chairman of the BUSINESSEUROPE Industrial Affairs Committee and a member 
of the Board of the International Emissions Trading Association. 
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John Scowcroft 

John Scowcroft, General Manager – Europe, Middle East and Africa 
John Scowcroft joined the Global CCS Institute as General 
Manager in January 2012. Prior to this, John was Head of the 
Environment and Sustainable Development Policy Unit at 
Electricity EURELECTRIC, the association which represents the 
European electricity industry. In this role, John was responsible for 
all aspects of environmental and sustainable development policy, 
in particular for global and European climate policy. After a long 
career in the British Electricity Industry where he held a number 
of senior posts covering the whole range of employee relations 
issues, John joined EURELECTRIC’s predecessor, UNIPEDE in 1991 
as a Senior Adviser responsible for environmental matters, and 
structural and organisation issues. In 1997, John became Head of 

the Environment and Sustainable Development Unit. John graduated as a Bachelor of Arts 
from the University of Liverpool. 

Mike Fernandez 

Mike Fernandez is the Executive Director of Sustainable Energy at 
Alberta Energy. In this role, he leads a team that is focussing on clean 
energy policy development, outreach, as well as international 
engagement and is responsible for several clean energy funding 
programs. 
Prior to joining this Branch in the spring of 2009, Mike worked as the 
Executive Advisor to the Deputy Minister of Energy and the Deputy 
Minister of Environment. Mike managed a variety of energy and 
environment related issues and acted as the lead interface between the 
department and the Minister. Before this, Mike spent 10 years at 
Alberta Environment working in a variety of operational positions; 

including industrial inspections, audits, enforcement, and emergency response. 

In the fall of 2012, the Alternative Energy team moved under Mike’s area of responsibility. 

This team has a lead role in developing and advancing renewable energy in Alberta.
 

Tom Howes 

Tom Howes studied economics and has worked on a range of resource management and 
environmental policies in Australia, the UK, the International Energy Agency and for the 
European Commission. In his current post in the European Commission he worked on and 
now follows up the renewable energy Directive. He is Deputy Head of Unit in the renewable 
energy and CCS policy unit, in particular dealing with the electricity sector, financing and 
subsidy regimes and post 2020 follow up. 
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Isabelle Czernichowski-Lauriol 

Isabelle Czernichowski-Lauriol has an engineering degree in geology (ENSG Nancy) and a 
PhD in geosciences. She joined BRGM, the French Geological Survey, in 1984. Since 1993, 
she has played a leading role in BRGM's pioneering research programme on CO2 geological 
storage, a promising emerging technology for combating climate change. Firstly BRGM 
project manager of several EC projects, she soon became a member of the projects’ 
Steering and Technical Committees and has adopted an increasingly important role in 
guiding CO2 Capture and Storage (CCS) developments at national, European and 
international level. Since its creation in 2004, she has been involved in the management of 
the CO2GeoNet European Network of Excellence on the geological storage of CO2, now an 
Association under French law registered in Orleans, and has been elected President in 
2011. She is now coordinating the FP7 CGS Europe project, a pan-European coordination 
action on the geological storage of CO2, involving CO2GeoNet and 34 research institutes 
over 24 EU Member States and 4 Associated Countries. 

She is presently Programme Officer on Geo-Energy (geothermal energy, CO2 and energy 
storage) at the Direction of Research of BRGM, and has a part-time secondment at the 
French National Research Agency (ANR), as CCS Programme Officer. 

Distinction: Chevalier (Knight) grade of the national order of merit. 

Paal Frisvold 

Paal Frisvold is based in the EU capital Brussels since 1997 
where he runs The Bellona Foundation’s European office, 
Bellona Europa aisbl, a leading European environmental NGO 
advocating energy and climate policies to meet the UN goals 
of limiting global temperature rise to two degrees Celsius. 
Frisvold has held several leadership positions in the EU 
Technology Platform on Zero Emission Fossil Fuel Power 
Plants, ZEP. He designed and directs the Bellona 
Environmental CCS Team, BEST, which, inter alia, has 

published road maps for CCS deployment in Poland, Romania, Greece and Hungary.  
Prior to joining Bellona, Frisvold worked as advisor to the Secretary General of the 
European Free Trade Association, EFTA, for the Norwegian Shipowners’ Association, at the 
Organization for Economic Cooperation and Development, OECD, as well as at the 
Commercial section of the Norwegian embassy in Beijing. 
Frisvold was twice elected President of the European Movement of Norway, a post he held 
from 2009 to January 2013. Frisvold has a Master degree in International Relations from 
Johns Hopkins’ School of International Studies (1990) and a Bachelor degree from The 
American University of Paris (1986). He placed 11th in epee fencing for Norway in the 1984 
Olympic Games in Los Angeles.  
He is married to Martine Hermans Frisvold, and has two daughters, Zoë (1995) and Ruby 
(1996). 
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Beatrice Coda 

Beatrice Coda, senior policy officer at the Low Carbon Technology Unit of 
DG Climate Action of the European Commission, holds more than 15 years 
of experience in innovative energy technologies. Before joining DG Climate 
Action in 2010, she worked 6 years at DG RTD as a research program 
manager for the Energy field in the 6th and 7th Framework Program for 
research , with focus on research and innovation activities of hydrogen and 
fuel cell technologies, where she contributed to the establishing of the Fuel 
Cell and Hydrogen Joint Undertaking (FCH JU). In her current position, her 

fields of responsibility relate both the NER300 funding programme for commercial scale 
demonstration projects of CCS and innovative renewables technologies, and the CCS policy. 
She has a Master Degree in Chemical Engineering from University of Pisa, a doctoral degree 
in energy technologies from University of Stuttgart and a Postgraduate Degree in 
Economics from the London School of Economics. She conducted extensive research on 
technical issues related to bioenergy and fossil fuels power generation technologies.  

Bill Spence 

Bill Spence is the Vice President of Strategic Issues for Shell's Projects 
& Technologies Business and Head of CCS. In the years preceding this 
position Bill was the Vice President CO2 in Shell's corporate head office.  
Bill graduated from Queen’s University (Canada) in 1984 with an 
Engineering Physics degree. He subsequently joined Shell Canada as a 
Petroleum Engineer. In 1989 he joined Shell International where he 
has lived and worked in numerous countries. His career has spanned 
both technical and commercial roles in the Upstream, Gas & Power and 
Renewables. 

Graeme Sweeney 

Dr. Graeme Sweeney is a leading authority on energy, fuels and climate 
change, drawing on his extensive international experience across all 
aspects of the oil, gas and renewable industries.  
Dr. Sweeney is currently Chairman of the Advisory Council of the 
European Technology Platform of Zero Emission Fossil Fuels Power 
Plants (ZEP). ZEP's unique coalition of stakeholders (utilities, petroleum 
companies, equipment suppliers, scientists, academics and 
environmental NGOs) have been instrumental in the development of the 
EU Carbon Capture and Storage (CCS) Demonstration programme, 

providing expert advice to the European Commission on all technical, technology, policy, 
commercial and other related issues. 
Dr. Sweeney is the co-chair of the European Union’s CCS Project Network Advisory Forum 
and a founding member of the Global Carbon Capture and Storage Institute. He also serves 
on the advisory board of the University of California (Davis) Institute of Transportation 
Studies; is a member of the Prince of Wales' Corporate Leaders Group and chairs the 
Advisory Board of the UK Energy Research Centre (UKERC). 
A 35-year career with Royal Dutch Shell continues through Dr. Sweeney's work as Special 
Adviser on CO2. Dr. Sweeney held numerous positions around the world with Shell across 
Trading, Manufacturing, Strategy, Sales and Marketing, Supply and Distribution and 
Research and Development. Most recently, he was Executive Vice President, CO2 for Shell 
International Petroleum Company Ltd. 
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