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1 Introduction

1. In March 2008, E.ON UK asked the Government to delay consideration of its planning
application for a controversial new coal-fired power station at Kingsnorth, until the
Government had undertaken a consultation into the meaning of the term ‘carbon capture
ready’. Shortly after, EON UK announced that they would be entering the Kingsnorth
development into the Government’s competition for a carbon capture and storage
demonstration project.

2. This episode highlighted a number of our concerns about the Government’s carbon
capture and storage policy, namely:

¢ the possible resurgence of unabated coal as a power source;

o the lack of clarity over the definition of ‘carbon capture ready’, and any requirements
arising from it; and

o the uncertainty over when, and how, carbon capture and storage would become either
desirable in terms of cost, or required by regulation.

We took oral evidence from EON.UK and the Minister for Energy, Malcolm Wicks MP. A
list of the written evidence we received is reproduced at the end of the Report. We are
grateful to all those who submitted evidence, given the tight deadline we imposed on them.

2 Background

3. Carbon capture and storage (CCS) is the removal, capture and storage of carbon dioxide
from fossil fuels either before they are burnt (pre-combustion CCS) or after (post-
combustion CCS). Captured CO, must then be contained in some kind of long-term
storage such as the features available in disused oil and gas fields. CCS has the potential to
reduce emissions from fossil fuel burning power stations by 90%.' In addition to being
included in new power stations, it is hoped that CCS could be retrofitted to existing plants.
All of the different components of CCS technology have been demonstrated in isolation
from each other. Now the challenge is to demonstrate the full chain of CCS technology
working on a commercial scale.

4. In 2006 the House of Commons Science and Technology Committee published a
detailed report on the merits of CCS.” In our 2006 report Keeping the Lights On: Nuclear,
Renewables and Climate Change we agreed with their conclusion that CCS must play a
decisive role in reducing emissions both domestically and internationally.’ The
International Energy Agency has suggested that CCS could reduce global CO, emissions

' Defra, Science Note 6, Carbon Capture and Storage, March 2008, p6

2 Science and Technology Committee, First Report of Session 2005-06, Meeting UK Climate and Energy Needs: the role of
carbon capture and storage, HC 578-I

3 Environmental Audit Committee, Sixth Report of Session 2005-06, Keeping the Lights On: Nuclear, Renewables and
Climate Change, HC581-l, para 54



significantly.* CCS is a particularly important way of reducing emissions given that up to
83% of the increase in world energy demand will be met by fossil fuels. Coal will play a
prominent role because of its abundance and the fact that coal-fired generation can easily
respond to fluctuations in energy demand.® China, India, and other large developing
countries will be reliant on coal-powered generation for years to come. The Government
argues that the ability of CCS to reduce emissions could help to meet the UK’s growing
energy needs and maintain the security of the UK’s energy supply by making coal a viable
option for reducing dependence on gas imports.

5. In certain areas the Government’s record on CCS is good. Research and development
funds, mainly to develop the individual components, have been provided through a variety
of bodies.® There are good examples of bilateral work with other countries, most notably in
China, where the UK Government has funded the Phase 1 assessment of the EU-China
Near-Zero Emissions Coal agreement and demonstration project.

6. The cornerstone of the Government’s policy in the UK is the competition for a
demonstration plant. This competition will provide funding for a power station to
demonstrate the CCS process chain at 50-100MW scale by 2014. The plant will then be
expected to scale up the process and demonstrate the technology at 300-400MW ‘as soon
as possible’ thereafter. The Government hopes that the competition will open the door to
generating companies to develop further CCS projects, by reducing ‘uncertainty on a range
of technical, construction, operational and regulatory/planning factors that affect the costs
of CCS’7

7. There has, however, been criticism of the Government’s decision to restrict the
competition to a single project using post-combustion CCS from coal, notably because this
decision excluded nearly half of the CCS projects under development in the UK at the time
the competition was launched.® A report by Policy Exchange said:

In early May 2007 there were nine commercial propositions for CCS in the UK. This
was by far the greatest number, and greatest diversity, of commercially proposed
CCS plant in the world. Were all of these to have been built, 20% of UK baseload
electricity could have been decarbonised by 2015. However this number was reduced
as BERR refined the specification for the procurement Competition. In March 2008,
a different nine proposals have been submitted to BERR for the CCS Competition, of
which just one may be developed on part of a power station, sometime after 2014.°

4Ev 13
SEv12

8 According to the Government, Ev 15, the Natural Environment Research Council and the Engineering and Physical
Sciences Research Council are funding a £2.2m project consortium led by Imperial College to explore issues relating
to CCS. The Technology Strategy Board has provided £11m to support 16 Carbon Abatement Technologies projects
in industry-led applied research. In 2005 the Government established a fund of £25m (since increased to £35m) to
encourage the industry-led demonstration of assemblies and elements that contribute to Carbon Abatement
Technologies including CCS.

7Ev 16
8 House of Commons Library Research Paper 08/05—The Energy Bill, January 2008, p17
9 Policy Exchange, Six Thousand Feet Under—Bury the Carbon Problem, June 2008, p26
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The Government argued that the restriction to post-combustion technology from coal was
necessary in order to focus attention on the single form of technology that was most
deserving of further development, and to avoid duplicating the work of demonstration
projects in other countries.'” They insisted that post-combustion CCS is easier to retrofit to
existing power stations than pre-combustion technology, meaning that it could have a
greater impact, sooner, on tackling ‘locked-in’ emissions.!! It was also the technology with
the greatest export potential, particularly in developing countries with growing emissions,
such as China.

8. In our Report on the 2007 Pre-Budget Report we concluded that, if the Government is
only going to fund a single CCS demonstration project, it was right to restrict the
competition to post-combustion CCS from coal.’> However, the decision to limit funding
to a single project has led to the loss of a number of promising projects developing other
forms of technology. We welcome the competition on post-combustion CCS from coal
and recognise that it will make an important contribution. However, we feel it would
aid the development of CCS if the Government were to extend its support to a
programme of demonstration projects, including pre-combustion technology.
Furthermore, the Government must view its competition as only one part of a wider
strategy; it must continue to support other CCS projects including the development
and integration of the individual components and new CCS technologies. While
undoubtedly valuable, the competition must not detract effort and resources from
other work on CCS within the UK. The timely development of a range of CCS
technologies would also give the UK a clear competitive advantage on the global stage.

9. Progress on CCS in the UK has been very slow and a serious lack of both clarity and
urgency has clouded the Government’s strategy in this area. The 2003 Energy White Paper
stated:

We will [...] set up an urgent detailed implementation plan with the developers,
generators and the oil companies to establish what needs to be done to get a
demonstration project off the ground. This study will reach conclusions within six
months to enable firm decisions to be taken on applications for funding from
international sources as soon as possible thereafter.'

Three years later, we concluded that Government activity in this area had largely been
confined to issuing documents and reports:

The plethora of reports creates an impression of activity whilst progress in ‘learning
by doing’ appears minimal. It is scandalous that so little progress in developing clean
coal and carbon capture and storage has been made."

' The Norwegian Government is supporting commercial-scale CCS projects on gas fired power stations; the USA has
undertaken work on pre-combustion on coal.

"Ev17

2 Environmental Audit Committee, Third Report of Session 2007-08, The 2007 Pre-Budget Report and Comprehensive
Spending Review: An environmental analysis, HC 149-1, para 22

'3 DTI, Energy White Paper, February 2003, paragraph 6.63

4 Environmental Audit Committee, Sixth Report of Session 2005-06, Keeping the Lights On: Nuclear, Renewables and
Climate Change, HC581-l, para 53



In our Report into the 2007 Pre-Budget Report, some five years on from the White Paper
statement, we revisited this matter.

It is now two years since our criticism was published, and there has still only been
slow progress on the demonstration project and no substantial progress on setting
out the financial framework."

Once again, we are extremely disappointed by the lack of progress on CCS. The
competition has emerged very late in the day. Malcolm Wicks MP admitted that ‘the
decision to support a demonstration project was not taken until May 2007. As I recall, we
were busy on one or two other things’.'® Even now, when the competition seems to herald a
new commitment to action, critical issues such as the definition of CCS Ready remain at
consultation stage, while the competition itself has extended the planning stage of projects
that, with more direct assistance, could have been underway much sooner. E.ON UK
cautiously expressed frustration with the inconsistencies in Government policy:

For companies such as ours, stability in Government energy policy is vital. Constant
changes in the rules of the game create risks for investors and make it far more
difficult to justify investments commercially. The Government has only recently set
out its overall approach to energy in its 2007 Energy White Paper ‘Meeting the
Energy Challenge’. Governments are of course entitled to make changes, and may
wish to alter the balance in the priority they give to climate change, security of supply
and affordability objectives. But the consequences need to be fully spelt out. They
also need to allow time for investors to adjust taking account of the long lead times
for capital investment in this sector.”

[...]

From our perspective it would of course have been desirable if the Government had
decided to support the demonstration of the technology earlier, and to have funded
clean coal technology generally on a more consistent basis at higher levels of
funding.'®

10. The lack of a clearer signal from Government on this matter has slowed the
development of CCS technology and reduced the chances of Britain gaining a
technological lead in an important area. We acknowledge that there are barriers to the
deployment of CCS that need to be overcome. We accept that the Government has taken
some steps in this direction; its planned consultation into the European Commission’s
proposed EU Directive on the Geological Storage of Carbon Dioxide should resolve a
number of critical issues, such as the regulatory regime for the storage of CO,, and the
policy on carbon capture readiness. However, it is essential for the Government to give a
far higher priority to the development of CCS. It must communicate and follow a
clearer and more urgent strategy in order to speed this development and provide a

5 Environmental Audit Committee, Third Report of Session 2007-08, The 2007 Pre-Budget Report and Comprehensive
Spending Review: An environmental analysis, HC 149-1, para 29

16 Q64
7 Ev 3-4
8 Ev 4-5
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stronger signal to industry. The indecision that has afflicted the development of CCS
up to now must end; any further delay will be extremely damaging environmentally
and will mean that the chance to gain a competitive advantage is being squandered.

3 Is coal the answer?

11. In general, the use of coal to generate electricity within the EU is declining. Air quality
legislation, such as the Large Combustion Plants Directive, has required the closure by
2016 of up to 11GW of coal plant, with further challenges likely to be introduced by the
draft Industrial Emissions Directive.” E.ON UK state that, even with the development of
Kingsnorth, coal is likely to fall from 50 per cent of their portfolio to 20 or 30 per cent, as
older coal-fired power stations reach the end of their lives. However, against a background
of increasing concern about reliance on imported gas and a sharp rise in oil and gas prices,
coal is currently enjoying something of a resurgence, with more effective coal-fired power
stations hailed as the answer to concerns over energy security and the imminent ‘energy

gap’.

12. E.ON UK said ‘we believe some new, more efficient, coal-fired capacity is justified to
ensure the diversity of energy sources we need to provide secure and affordable energy
supplies’.”” The Government is equally enthusiastic about the need to retain and develop
coal as a source of generation: ‘coal is and will continue to be in our judgement a vital part
of the UK’s energy mix, essential for providing us with secure and reliable energy
supplies’.”! The retention of a significant level of fossil fuel generation may be needed as a
back up to renewable energy—E.ON UK have claimed that generation from renewables
would need to be 90 per cent supported by coal and gas in order to ensure supply during
periods when intermittent renewable sources were not available.” E.ON UK is not the only
generator seeking to construct a new coal-fired power station. The Government estimated
that, in addition to Kingsnorth, three other applications for new coal-fired power stations
in the UK were in the pipeline.”” WWF have estimated that, in total, generating companies
are considering ‘as many as six or seven new coal-fired power stations in the UK by 2015’2
13. CCS may itself have contributed to the resurgence of coal. Generators fall back onto the
promise of CCS when challenged over the environmental impact of coal-fired plants: ‘we
recognise that new coal-fired power generation still gives rise to significant CO, emissions,
and therefore carbon capture and storage will be required in the long term.”” But since it is
not clear when CCS will be available, or whether it will ever be available at all, such
arguments are deeply flawed. The Government admitted there was significant uncertainty
around the costs, technical requirements and risks associated with CCS, and that it was

% Ev 65

20Ev1

Q31

22 The Guardian, “E.ON warns over backup for renewables"”, 4 June 2008

ZBEv17

24 WWF, Evading Capture—Is the UK Ready for Carbon Capture and Storage, May 2008

2 Ev1



unlikely that CCS would be widely deployable before 2020.% Also, unless the Government
is able to show there is sufficient storage capacity there must be some question about
the long-term viability of CCS. The Royal Academy of Engineering noted:

Even the most optimistic proponent of CCS would not envisage any demonstration
plant to be operational much before 2015, which would put wide-scale deployment
as far away as 2020 or later after lessons from the pilot have been learned and
digested.”

14. This uncertainty is of vital importance when considering the likely environmental
impact of coal-fired power stations. E.ON UK told us that they could not fully guarantee
that Kingsnorth power station would be fitted with CCS, in spite of their clear intention to
do so.?® Until CCS is developed, all existing and new coal-fired power stations will be
running unabated, with all the negative environmental impact this entails. We cannot
emphasise strongly enough that the possibility of CCS should not be used as a fig leaf to
give unabated coal-fired power stations an appearance of environmental acceptability.

15. This increasing acceptance of coal gives us cause for considerable concern. It is based
on security and affordability rather than environmental concerns; emissions reductions
through CCS are no more than a promise for the future, and a long way from being a
certainty. We are concerned that coal is being embraced as the line of least resistance,
regardless of the damaging environmental consequences. Although our support for the
development of CCS necessarily implies an acceptance of the continuing role of coal, coal
plant must be developed with extreme caution, and with due regard for its substantial
environmental implications. We also note with concern the most recent comment of James
Hansen, of the NASA Goddard Institute, that scientific evidence on CO, concentrations
and tipping points demands no less an approach than a total moratorium on the
development of unabated coal-fired power stations.”” The current momentum for new
coal-fired plant is not taking adequate account of its environmental impact and the
challenges of developing and deploying CCS technology.

16. EON.UK and the Government have tried to account for the unabated running of new
coal-fired power stations in two ways. Firstly, they have argued that the new, more
efficient plants will ‘make a contribution to lower emissions’ because they emit around 20
per cent less CO, than the old coal-fired power stations they are replacing.”® This argument
is misleading, and a distraction. The Government admitted to us that even with this 20 per
cent reduction in emissions, coal-fired electricity generation still emits more CO, than any
other form of electricity generation available.”’ Replacing old coal-fired power stations
with new ones, rather than using alternative energy sources, locks Britain in to a high
level of emissions for many years to come. The increased efficiency of new plants is

26 Ev 13
27 Ev 60
28 Q25

25 Dr James Hansen, Briefing to the US House of Representatives Select Committee on Energy Independence and Global
Warming, June 23 2008.

30Ev1, Q36
31 QQ 36-38
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nowhere near enough to make unabated coal an environmentally acceptable choice.
Any alternative form of electricity generation would provide significantly more
substantial emissions reductions.

17. Secondly, EON.UK and the Government argued that new, unabated coal-fired power
stations will have no impact on overall emissions because the EU Emissions Trading
Scheme (EU ETS) will account for any extra emissions produced. The Government said:

Any new coal plant will have no impact on the overall emissions effort by the EU as
it will need to operate within the EU ETS cap, so neither CCS nor carbon emissions
would form part of our assessment of any application.*”

It is true that, in theory, the EU ETS cap should keep emissions within a certain limit.
However, the Government is wrong to rely on the EU ETS cap to excuse the increase in
emissions that would derive from the new unabated coal-fired power stations.
Emissions included in the EU ETS do not disappear—they must be accounted for
somewhere. The EU ETS is a mechanism designed to reduce emissions; using it as a
cover for choosing high emissions technology goes against the purpose of the scheme.
Furthermore, it completely ignores the risks to Britain’s economic position if the
carbon price rises substantially in Phase Three of the EU ETS. The Government should
prioritise emissions reductions within the UK as soon as possible.

18. We appreciate Mr Wicks” argument that “those who reject coal [...] have to answer the
question about from where we will get our energy supply.” The Government argues that
coal has a role to play in meeting energy demand. If this is true then the Government
must prioritise the development of commercial scale CCS. However, the argument that
coal is essential to guarantee energy supply must not be abused. Unless there is a
dramatic technological development, coal should be seen as the last resort, even with
the promise of CCS. We are concerned that the Government is considering opening the
door to a new era of coal-fired generation because it is the easy option, and one that
generators will be only too willing to take. Such an approach is extremely dangerous
both environmentally and economically when there is no certainty over when, or if,
CCS will be commercially viable.

19. The consequences of new unabated coal-fired power stations could be damaging, both
for the prospects of meeting UK emissions targets, and for the UK’s claim to an
international leadership role on climate change. The Government should make clear to
industry that it will not permit the operation of unabated coal-fired power stations in
the longer-term. The Government must take more urgent and ambitious steps to
incentivise the development and retrofitting of CCS and, equally importantly, to
prevent the prolonged operation of unabated coal-fired power stations. In section 5 we
make some recommendations on how this might be done.

32 Ev 17
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4 CCS Ready

20. A new build power station that is ‘CCS Ready’ will have fulfilled certain conditions that
will enable it to retrofit CCS technology in the future, once the technology has been proved
viable. The use of CCS readiness as a planning condition will be essential should the
Government permit the construction of new fossil fuel-fired power stations before CCS
technology has been demonstrated commercially. CCS readiness has already been included
as a condition in the planning permission of a handful of gas-fired power stations,
although the status of this requirement is far from clear.”

21. EU proposals for a Directive on the Geological Storage of Carbon Dioxide would
require all new combustion plants of 300MW or above to be CCS ready. The Government
has stated: ‘our interim position is a positive one in regards to the intention of the carbon
capture readiness proposal, but we are seeking more clarity about its scope and how the
Commission intend it to be implemented’.** However, EON.UK said that, although there
was no direct requirement for CCS readiness, it had become clear that planning
applications for fossil fuel-fired power stations were unlikely to succeed unless they did
make such provision.® This shows that the Government and planners are already sending
a signal to operators that CCS readiness should be a consideration in their applications.
However, in the absence of a large-scale demonstration project, the definitions of CCS
readiness are necessarily vague. Some require little more than the provision of land
alongside the power station, where a future CCS plant could be built.

22. CCS readiness is only half the battle. The term ‘CCS ready’ is too often conflated with
an assumption that the power station will have CCS in the future. E.ON UK told us:

The proposed new Kingsnorth power station will be built carbon capture ready and,
once the technology has been demonstrated at a commercial scale, we will retrofit
CCS to the new units as soon as regulatory and market conditions reward the
investment.*

As we have already shown, even once CCS has been shown to be technologically viable, the
challenge of making it commercially attractive will remain. There is no guarantee that a
plant approved on the basis that it would be CCS ready will actually be willing or able to
retrofit CCS once the technology has been demonstrated on a commercial scale. We
believe that planning permission granted on the condition of CCS readiness is
meaningless unless the Government places a requirement on all power generators to
retrofit CCS as soon as it is available and to shut down any power stations which are not
then fitted with CCS. Such a requirement would need to be supported by continued
investment in research and development and action to ensure that CCS becomes
commercially viable.

3.QQ 96-97
34Ev16
35 QS

36 Ev 1
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5 Making it happen

23. CCS is expensive and challenging. It is anticipated that the cost of building the first
CCS plant could be anything up to £500m, on top of the £1bn cost of a new coal-fired
power station.” Retrofitting CCS at a station like Kingsnorth is likely to cost more than
£1.1bn.*®* CCS plants will incur extra build, operational and infrastructure costs over
conventional power stations. There is significant uncertainty over the scale of these costs:
‘the absence of experience with fully integrated commercial projects means that costs
estimates for CCS differ considerably and have significant uncertainty attached to them’.*
24. It is also evident that the installation of CCS technology, whether as part of a new
development, or retrofitted to an existing plant, will have a negative impact on the output
and efficiency of the plant. Defra have estimated that fitting CCS could increase the fuel
needs of a power station by between 10 and 40 per cent, depending upon the type of plant
and the technology used.*” Approval on the basis of being ‘CCS ready’ is no guarantee that
a generator will choose to retrofit CCS technology once it becomes available. The high cost
of installing and running CCS makes it even less likely this will happen. The full cost of
retrofitting CCS will not be known until the technology has been demonstrated on a
commercial scale.

25. The Government is relying on the carbon price to drive investment in CCS:

As the EU ETS is strengthened and the cap tightened year on year, emissions
allowances will become increasingly expensive. This will make the more expensive
abatement options, such as CCS, cost-effective. At some point, the cost of emissions
should reach a level where it should be cost-effective to retrofit CCS, as this will be
cheaper than buying permits. When this point occurs depends on the carbon price
and the costs of fitting and operating the CCS chain. It will not be cost effective to
retrofit before the price is right.*!

The Government is staking everything on the carbon price, yet the current price of carbon
is entirely inadequate to deliver investment in the development and deployment of CCS.
Even the Energy Minister noted ‘prima facie, there is no profit at the moment in storing
carbon dioxide’.*> In our inquiry into the 2007 Pre-Budget Report, Centrica told us ‘with
the current Emissions Trading Scheme and the uncertainty around the future carbon price,
no commercial entity would build a clean coal project today’.** This lack of bite from the
carbon price in incentivising carbon abatement technologies is already partly evident from
the generators’ willingness to develop coal as a future power source in the first place.

37 ENDS Report 396, January 2008, King coal promises to clean up

38 WWF, Evading Capture—Is the UK Ready for Carbon Capture and Storage, May 2008
3 Ev34

40 Defra Science Notes 6, March 2008, Carbon Capture and Storage.

“EV17

2 Q62

4 Environmental Audit Committee, Third Report of Session 2007-08, The 2007 Pre-Budget Report and Comprehensive
Spending Review: An environmental analysis, HC 149-1 and HC 149-II, Q 86



12

Although E.ON UK state that the carbon price ‘provides a natural incentive to think
carefully before we build coal plant,* it was clearly not enough of an incentive to dissuade
them from seeking to build an unabated coal-fired power station at Kingsnorth.

26. Nor can we rely on the carbon price to incentivise investment in or retrofitting of CCS
technology in the future. E.ON UK estimated a carbon price of €40 per tonne of CO, for
retrofitting CCS to coal-fired plants to be commercially viable. This seems compatible with
some predictions for the cost of carbon: the Government cites an EU estimate of a forward
price of carbon of €39 for 2013 to 2020, while E.ON estimated that €40 to €50 per tonne ‘is
a credible, realistic target as we move towards the back end of the third phase’.** However,
other estimates place the cost of retrofitting CCS significantly higher. Greenpeace cites a
Climate Change Capital estimate of a carbon price of between €90-155 per tonne of CO; to
make retrofitting of CCS cost effective.* The UK Energy Research Centre states that ‘many
estimates exist of the support needed to avoid losses on demonstration plant, typically
stated to be a total of €70-100 per tonne of CO,’.*” It also set the predicted EU ETS Phase 3
price at €30. With this less optimistic assessment, the gap between the carbon price and the
cost of CCS is enormous. Even with the Government’s more positive figures, the Minister
recognised the uncertainties regarding the future carbon price:

I hope that the strengthening of carbon markets in Europe but maybe elsewhere—
there are signs of that in North America—will bring forward a sufficiently good price
for carbon that it will provide some of the financial incentive for CCS. Will it be
enough? I do not know.*

With even the Energy Minister recognising that there is no guarantee the carbon price
will reach a sufficient level to incentivise the deployment of CCS, it is evident that the
Government will need to accompany its faith in the carbon market with measures to
mandate the installation of CCS technologies.

27. As CCS is developed and made more widely available, the cost of implementation
could fall as the carbon price is rising, leading to a smaller gap between the two figures
from 2020 onwards.** ScottishPower noted that before this happens, ‘some sort of bridging
support is likely to be needed to ensure sufficient deployment to bring the costs down to an
economic level’™® The primary difficulty, therefore, lies in getting CCS technology up and
running, and widely deployed, in the next 15 years or so.

28. The Government describes its role as ensuring that ‘there is a suitable range of
generation technologies available for operators to choose from’.”! But the Government

#“Qo
% Q22
4 Ev 54
47 Ev 37
% Q50
4 See, for example, Ev 39, and also Carbon Capture and Sequestration—A report for the London Accord, JP Morgan, p22.
50 Ev 59
STEv 13
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must make clear to industry and investors that CCS is not only desirable, it is essential. The
Carbon Capture and Storage Association set out the views of the industry on this matter:

Most investors accept that CCS will become mandatory at some point in the lifetime
of a new plant and believe CCS is an important part of the climate mitigation mix.
They are therefore not uncomfortable about a statement that anticipates this. Their
concerns relate to firstly, fixing a timescale [for the commercial introduction of CCS,
and related measures aiming to encourage this] and secondly, facing an unstable
long-term regulatory environment’.**

29. The Government must provide this statement, and give the necessary signals to
industry. We cannot rely solely on the carbon price, either now or in the future, to
ensure the implementation of CCS technology. There is a real risk that the EU ETS will
not deliver a carbon price that will make CCS cost effective. The Government must
investigate financial support needed above and beyond the price signal sent by the EU ETS,
to encourage and facilitate the installation of CCS technology as soon as it has been proven
technically viable. CCS will not be viable for commercial operation without an instrument
that helps to account for commercial losses from capital and operational costs. The
Government notes that:

the successful deployment of CCS involves the formation of new business models to
supply the equipment and services in a way that optimises plant and operating costs,
electricity consumption, transport and storage facilities and that integrates these
complex processes into a resilient chain.”

30. The Government also recognises that it has a role in helping the market to address
these issues. In our Report on the 2007 Pre-Budget Report we recommended that the
Government ‘introduce some form of financial mechanism for incentivising CCS
power plants over conventional power stations’, such as a feed-in tariff for CCS plants,
or contracts which guarantee funding for the difference in costs between CCS and
conventional plants.** The Government response to our Report failed to discuss the
merits of such measures, instead reiterating the role of the carbon price. We fear that
the carbon price will not deliver the level of incentive that is needed in the short- to
medium-term. We urge the Government to develop and bring forward additional
mechanisms that will provide an incentive for CCS.

31. The Government must go beyond financial mechanisms and implement a regulatory
requirement to prevent coal-fired power station from operating unabated beyond a certain
date. There are two main options for implementing such a requirement. The Government
could implement a proposal similar to that suggested by the Royal Society that planning
permission is only granted to new coal-fired power stations on condition that operating
permits would be withdrawn if the plant failed to capture 90% of its carbon emissions by
2020. Alternatively, the Government could seek to impose an upper limit on permitted

52 Ev 45
3 Ev 13

% Environmental Audit Committee, Third Report of Session 2007-08, The 2007 Pre-Budget Report and Comprehensive
Spending Review: An environmental analysis, HC 149-1, para 28

55 Letter from Lord Rees of Ludlow, President of the Royal Society, to Rt Hon John Hutton MP (Secretary of State for
Business, Enterprise and Regulatory Reform), 1 April 2008
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emissions from power stations, and set the limit so that unabated coal-fired power stations
could no longer operate. This approach has been adopted in California, where an initial
maximum of 500kg CO,/MWh requires coal-fired plants either to fit CCS, or face eventual
closure. An approach of this kind is supported by, among others, the Institution of
Mechanical Engineers, and environmental groups such as Greenpeace, WWF, Friends of
the Earth and RSPB. Greenpeace have proposed a UK standard of 350kg CO,/MWh, ‘a
level which could be achieved by an efficient gas-fired power station which makes some use
of waste heat’.’¢ It is estimated that a newer, more efficient coal plant such as Kingsnorth
would emit around 700kg CO,/Mwh if built without CCS.””

32. The Government cannot allow the prolonged operation of unabated coal stations;
doing so will make it very unlikely the Government will meet its own carbon reduction
targets. The Government should set a date by which all power stations will have to have
emissions per unit of power generated below a certain limit (set in terms of kg
CO./MWh) or face closure. This limit should be based on capturing at least 90% of
carbon emissions. By setting such a deadline and making its intentions clear a strong
signal will be sent to the power generation industry about the future of coal and the
importance of CCS. This approach is opposed by certain generating companies because it
will mean that investors will need to put money into CCS before it is cost-effective.”® We
believe that a deadline remains necessary for this very reason—if we wait too long for CCS
to become cost-effective, the environmental damage will be unacceptable. The
environment cannot absorb the impact of coal-fired generation indefinitely, while waiting
for the carbon price to provide the incentive.

33. Our proposal for a deadline to be set for power generators to achieve a certain
emissions performance would need to be supported by the other measures we have called
for in this Report: the ongoing research and development across the sector (paragraph 8);
the full evaluation of financial mechanisms that could help CCS to become economically
viable (paragraph 32); and an acceptance that the Government cannot rely solely on the EU
ETS and carbon price to ensure the development and retrofitting of CCS (paragraph 17
and paragraph 31).

%6 Ev 54
57 The Guardian, CO: plan threatens new coal power plant, 13/06/08

%8 See, for instance, Ev 59.
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Conclusions and recommendations

1.  We welcome the competition on post-combustion CCS from coal and recognise that
it will make an important contribution. However, we feel it would aid the
development of CCS if the Government were to extend its support to a programme
of demonstration projects, including pre-combustion technology. Furthermore, the
Government must view its competition as only one part of a wider strategy; it must
continue to support other CCS projects including the development and integration
of the individual components and new CCS technologies. While undoubtedly
valuable, the competition must not detract effort and resources from other work on
CCS within the UK. The timely development of a range of CCS technologies would
also give the UK a clear competitive advantage on the global stage. (Paragraph 8)

2. Weare extremely disappointed by the lack of progress on CCS. (Paragraph 9)

3. Itis essential for the Government to give a far higher priority to the development of
CCS. It must communicate and follow a clearer and more urgent strategy in order to
speed this development and provide a stronger signal to industry. The indecision
that has afflicted the development of CCS up to now must end; any further delay will
be extremely damaging environmentally and will mean that the chance to gain a
competitive advantage is being squandered. (Paragraph 10)

4. Unless the Government is able to show there is sufficient storage capacity there must
be some question about the long-term viability of CCS. (Paragraph 13)

5.  The possibility of CCS should not be used as a fig leaf to give unabated coal-fired
power stations an appearance of environmental acceptability. (Paragraph 14)

6.  The current momentum for new coal-fired plant is not taking adequate account of its
environmental impact and the challenges of developing and deploying CCS
technology. (Paragraph 15)

7.  Replacing old coal-fired power stations with new ones, rather than using alternative
energy sources, locks Britain in to a high level of emissions for many years to come.
The increased efficiency of new plants is nowhere near enough to make unabated
coal an environmentally acceptable choice. Any alternative form of electricity
generation would provide significantly more substantial emissions reductions.
(Paragraph 16)

8.  Itistrue that, in theory, the EU ETS cap should keep emissions within a certain limit.
However, the Government is wrong to rely on the EU ETS cap to excuse the increase
in emissions that would derive from the new unabated coal-fired power stations.
Emissions included in the EU ETS do not disappear—they must be accounted for
somewhere. The EU ETS is a mechanism designed to reduce emissions; using it as a
cover for choosing high emissions technology goes against the purpose of the
scheme. Furthermore, it completely ignores the risks to Britain’s economic position
if the carbon price rises substantially in Phase Three of the EU ETS. The
Government should prioritise emissions reductions within the UK as soon as
possible. (Paragraph 17)
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10.

11.

12.

13.

14.

15.

The Government argues that coal has a role to play in meeting energy demand. If
this is true then the Government must prioritise the development of commercial
scale CCS. However, the argument that coal is essential to guarantee energy supply
must not be abused. Unless there is a dramatic technological development, coal
should be seen as the last resort, even with the promise of CCS. We are concerned
that the Government is considering opening the door to a new era of coal-fired
generation because it is the easy option, and one that generators will be only too
willing to take. Such an approach is extremely dangerous both environmentally and
economically when there is no certainty over when, or if, CCS will be commercially
viable. (Paragraph 18)

The Government should make clear to industry that it will not permit the operation
of unabated coal-fired power stations in the longer-term. The Government must take
more urgent and ambitious steps to incentivise the development and retrofitting of
CCS and, equally importantly, to prevent the prolonged operation of unabated coal-
fired power stations. (Paragraph 19)

There is no guarantee that a plant approved on the basis that it would be CCS ready
will actually be willing or able to retrofit CCS once the technology has been
demonstrated on a commercial scale. We believe that planning permission granted
on the condition of CCS readiness is meaningless unless the Government places a
requirement on all power generators to retrofit CCS as soon as it is available and to
shut down any power stations which are not then fitted with CCS. Such a
requirement would need to be supported by continued investment in research and
development and action to ensure that CCS becomes commercially viable.
(Paragraph 22)

With even the Energy Minister recognising that there is no guarantee the carbon
price will reach a sufficient level to incentivise the deployment of CCS, it is evident
that the Government will need to accompany its faith in the carbon market with
measures to mandate the installation of CCS technologies. (Paragraph 26)

We cannot rely solely on the carbon price, either now or in the future, to ensure the
implementation of CCS technology. There is a real risk that the EU ETS will not
deliver a carbon price that will make CCS cost effective. (Paragraph 29)

In our Report on the 2007 Pre-Budget Report we recommended that the
Government ‘introduce some form of financial mechanism for incentivising CCS
power plants over conventional power stations’, such as a feed-in tariff for CCS
plants, or contracts which guarantee funding for the difference in costs between CCS
and conventional plants. The Government response to our Report failed to discuss
the merits of such measures, instead reiterating the role of the carbon price. We fear
that the carbon price will not deliver the level of incentive that is needed in the short-
to medium-term. We urge the Government to develop and bring forward additional
mechanisms that will provide an incentive for CCS. (Paragraph 30)

The Government cannot allow the prolonged operation of unabated coal stations;
doing so will make it very unlikely the Government will meet its own carbon
reduction targets. The Government should set a date by which all power stations will
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have to have emissions per unit of power generated below a certain limit (set in
terms of kg CO2/MWh) or face closure. This limit should be based on capturing at
least 90% of carbon emissions. By setting such a deadline and making its intentions
clear a strong signal will be sent to the power generation industry about the future of
coal and the importance of CCS. (Paragraph 32)
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Carbon Capture and Storage
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Ordered, That the draft Report be read a second time, paragraph by paragraph.
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Resolved, That the Report be the Ninth Report of the Committee to the House.
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Ordered, That embargoed copies of the Report be made available, in accordance with the
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[Adjourned till Wednesday 16 July 2008 at 2.20pm



Carbon capture and storage 19

Withesses

Wednesday 4 June 2008 Page
Bob Taylor, Managing Director (Generation) and Sara Vaughan, Director of

Regulation and Energy Policy, E.ON UK Ev5
Malcolm Wicks MP, Minister for Energy, Martin Deutz, Head of Cleaner

Fossil Fuels Unit, and Bronwen Northmore, Policy Director, Cleaner Fossil

Fuels Unit, Department for Business, Enterprise and Regulatory Reform Ev 18
List of written evidence

1 BERR Ev 11:Ev 27
2 Client Earth Ev 62
3 CO,Deepstore Ev 42
4 Confederation of UK Coal Producers (CoalPro) Ev 64
5 Doosan Babcock Energy Ltd Ev 52
6 E.ON UK Ev 1:Ev 10
7 Environment Agency Ev 33
8 Greenpeace UK Ev 53
9 Institute of Physics Ev 60
10 Institution of Mechanical Engineers Ev 41
11 National Oceanography Centre Ev 41
12 Plymouth Marine Laboratory Ev 30
13 Progressive Energy Ltd Ev 31
14  RWE npower Ev 55
15  Scottish Power Limited Ev 57
16  The Carbon Capture and Storage Association Ev 45
17  The Royal Academy of Engineering Ev 59
18  The Scottish Government Ev 29
19  TUC Clean Coal Task Group Ev 66
20 UK Energy Research Centre Ev 37
21 World Development Movement Ev 46



20

List of Reports from the Committee during the current

Parliament

The reference number of the Government’s response to each Report is printed in
brackets after the HC printing number.

Session 2007-08
First Report

Second Report

Third Report

Fourth Report
Fifth Report
Sixth Report

Seventh Report

Eighth Report

Ninth Report

Session 2006-07

First Report

Second Report

Third Report
Fourth Report
Fifth Report

Sixth Report
Seventh Report

Eighth Report

Ninth Report

Are biofuels sustainable?

Reducing Carbon Emissions from UK Business: The
Role of the Climate Change Levy and Agreements

The 2007 Pre-Budget Report and Comprehensive
Spending Review: An environmental analysis

Are Biofuels Sustainable? The Government Response
Personal Carbon Trading

Reaching an international agreement on climate
change

Making Government operations more sustainable: A
progress report

Climate change and local, regional and devolved
government

Carbon capture and storage

The UN Millennium Ecosystem Assessment

The EU Emissions Trading Scheme: Lessons for the
Future

Regulatory Impact Assessments and Policy Appraisal
Pre-Budget 2006 and the Stern Review

Trade, Development and Environment: The Role of
FCO

Voluntary Carbon Offset Market

Beyond Stern: From the Climate Change Programme
Review to the Draft Climate Change Bill

Emissions Trading: Government Response to the
Committee’s Second Report of Session 2006-07 on
the EU ETS

The Structure of Government and the challenge of
climate change

HC 76-1 & -1l (HC 528)
HC 354 (HC 590)

HC 149-1 & -1l (HC 591)

HC 528 (HC 644)
HC 565
HC 355

HC 529

HC 225

HC 654

HC 77 (HC 848)
HC 70 (HC 1072)

HC 353 (HC 849)
HC 227 (HC 739)
HC 289 (HC 1046)

HC 331 (HC 418)
HC 460 (HC 1110)

HC 1072

HC 740 (HC 276)



Session 2005-06
First Report

Second Report
Third Report
Fourth Report

Fifth Report
Sixth Report

Seventh Report

Eighth Report
Ninth Report
Tenth Report

Eleventh Report

Twelfth Report

Carbon capture and storage 21

Greening Government: the 2004 Sustainable
Development in Government Report

Sustainable Timber
Sustainable Procurement: the Way Forward

Pre-Budget 2005: Tax, economic analysis, and climate
change

Sustainable Housing: A follow-up report

Keeping the lights on: Nuclear, Renewables, and
Climate Change

Sustainable Development Reporting by Government
Departments

Proposals for a draft Marine Bill
Reducing Carbon Emissions from Transport

Trade, Development and Environment: The Role of
DFID

Outflanked: The World Trade Organisation,
International Trade and Sustainable Development

Transport Emissions: Government Response to the
Committee’s Ninth Report of Session 2005-06 on
Reducing Carbon Emissions from Transport

HC 698

HC 607 (HC 1078)
HC 740
HC 882 (HC 195)

HC 779
HC 584 (HC 196)

HC 1322 (HC 1681)

HC 1323 (HC 1682)
HC 981
HC 1014 (HC 197)

HC 1455 (HC 354)

HC 1718




Environmental Audit Committee: Evidence Ev 1

Oral evidence

Taken before the Environmental Audit Committee

on Wednesday 4 June 2008

Members present

Mr Tim Yeo, in the Chair

Colin Challen Mark Lazarowicz
Mr David Chaytor Jo Swinson

Martin Horwood Dr Desmond Turner
Mr Nick Hurd Joan Walley

Memorandum submitted by E.ON UK

DiveErsITY IN FUEL SUPPLY AND THE ROLE OF THE COAL-FIRED GENERATION AND CARBON CAPTURE AND
STORAGE

Key Points

By 2020 we expect 25GW of new generating capacity to be needed to replace closing coal, oil and nuclear
power stations and meet some demand growth. This is one third of total UK capacity.

The UK faces a massive challenge as we seek to achieve reductions in carbon dioxide emissions whilst
making sure that electricity supplies remain secure and affordable for consumers.

Delivery of this investment should not be taken for granted and there is a risk that the UK will find itself
with capacity shortages, with adverse consequences for the reliability and price of energy which policy
makers need to take seriously.

Unless the goals of lower CO: emissions, secure and affordable energy are met in a balanced way, we
believe the goal of reducing carbon emissions will be put at risk.

We believe that the UK needs a diverse range of energy sources for power generation to achieve these
objectives.

More efficient use of energy is vital and renewable energy technologies can also meet some of this
generation gap but they cannot bridge it on their own.

Continuing construction of gas-fired plants alone will leave the UK highly exposed to the price and
availability of gas. This could lead to rises in the price of gas and power in the medium term with adverse
consequences for consumers and the UK economy.

We believe some new, more efficient, coal-fired capacity is justified to ensure the diversity of energy
sources we need to provide secure and affordable energy supplies.

We recognise that new coal-fired power generation still gives rise to significant CO> emissions, and
therefore carbon capture and storage (CCS) will be required in the longer term. However, new coal plant
will make a contribution to lower emissions as COz emissions per unit of output will be of the order of 20%
lower than the plants they are replacing.

The proposed new Kingsnorth power station will be built carbon capture ready and, once the technology
has been demonstrated at a commercial scale, we will retrofit CCS to the new units as soon as regulatory
and market conditions reward the investment.

We have entered Kingsnorth power station into the Government’s CCS demonstration competition and
see this as a tremendous opportunity to demonstrate CCS technology.

CCS is an essential technology if CO: emissions from fossil-fired plants in China, India and other
countries reliant on coal are to be reduced and global emission reduction targets are to be met.

Without Kingsnorth or a similar supercritical plant, post-combustion CCS cannot be demonstrated at a
commercial scale in the UK.
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E.ON UK

1. E.ON UK is one of the largest retailers of electricity and gas in the UK and has over seven million
customer accounts nationwide. We are the second largest generator in the UK, with over I0GW of existing
capacity and produce electricity from gas, coal, and renewable energy sources. We distribute electricity to
five million customers in the Midlands through Central Networks.

2. E.ON is one of the largest developers of renewable technologies in Europe. E.ON has 7,300MW of
renewable energy in operation in Europe and North America and by 2010 intends to invest about €6 billion
in this sector. We expect to double this capacity to 15,000MW by 2015 and triple this capacity by 2030. In
the UK we have one of the UK’’s first offshore wind farms in operation at Scroby Sands and operate one of
the UK’s largest biomass generating plants at Steven’s Croft. We are also building the Robin Rigg offshore
wind farm in the Solway Firth. We have consent for the London Array Project in the Thames Estuary, which
would be one of the largest offshore wind farms in Europe, and have applied for consent to build the 300MW
Humber Gateway offshore wind project.

3. We are also developing a number of distributed technologies including microCHP and ground source
heat pumps (in which we are the market leader), and biomass-based CHP and district heating schemes. We
are very actively encouraging consumers to use less energy with new innovative products such as real
time displays.

4. We have a substantial programme of investment in new plant to replace the coal and oil stations we
are closing. We are building a gas-fired combined heat and power plant in Kent and have approval to build
a gas-fired combined cycle gas turbine (CCGT) plant in the Midlands. We have also applied for consent to
build a new coal-fired station at Kingsnorth, alongside the existing station which will close. Kingsnorth has
been entered into the Government’s competition to demonstrate CCS technology at a commercial scale. We
explain the reasons for this in the rest of our evidence below. We wish to build at least two nuclear plants
in the UK and have entered into an agreement with AREVA and Siemens to help deliver those plants.

The need for investment, diversity and the role of coal-fired generation

5. The scale of the investment challenge facing the UK power sector is daunting. 8.7GW of coal and
3.7GW of oil-fired capacity, which have been opted out of the Large Combustion Plants Directive, will close
by 2015, and 7.4GW of nuclear plants will have closed by 2018 unless their operating lives are extended.
Assuming growth in demand of 0.5% annually, the UK may need 25GW of new capacity by 2020. This is
one third of present total UK generating capacity of 7SGW. From our own perspective, we will have closed
our coal-fired plants at Ironbridge and Kingsnorth (2.9GW) as well as our 1.3GW oil-fired plant at Grain—
about two-fifths of our total generation—by 2015 and need to replace that generation. Delivery of all this
investment should not be taken for granted and there is a risk that the UK will find itself with capacity
shortages with adverse consequences for the reliability and price of energy which policy makers need to take
seriously. We have stressed to Government the need to put in place a planning and regulatory framework
which incentivises its delivery.

6. We also need to meet this generation gap while continuing to provide secure electricity supplies for our
customers, reduce CO:2 emissions, and doing what we can to keep prices as affordable as possible. These
potentially conflicting objectives need to be met in a balanced and sustainable way. If energy is not secure
and affordable, public attention will shift to the priorities of keeping warm and paying their bills, and away
from reducing COz emissions, making the policy goal of reducing emissions much more difficult to achieve.

7. If these objectives are to be met in a balanced way, we believe we need to retain a diverse range of
energy sources for power generation. In 2007 the UK generated 43% of its electricity from gas, 34% from
coal, 15% from nuclear and 5% from renewable sources, with the remainder met by oil and net imports. This
diversity provides important benefits and reduces our exposure to changes in the price and availability of
any one fuel source, enhancing the security and affordability of the price of energy to the consumer. We need
to retain this diversity in future while continuing to reduce CO> emissions.

8. More efficient use of energy is vital and renewable energy can also meet some of this generation gap.
We expect to see a major increase in the volume of electricity from renewable energy sources, particularly
in light of the proposed EU targets for renewable energy for 2020, and this will help deliver a large reduction
in emissions from the UK power system. However, from a security of supply perspective, wind has some
drawbacks. Wind farms will only generate about one third of their theoretical maximum throughout the
year and less than 10% of UK wind capacity can be relied on to meet peak demand at any one time. This
means that nearly all wind capacity has to be backed up with generating capacity from alternative sources
to provide for those times when wind speeds are too low or too high. Renewable electricity can also be very
expensive. For example, the current lifetime cost of generating electricity from offshore wind farms is around
twice the current average annual cost of power on the UK wholesale market.

9. Distributed technologies also have a potentially significant role to play. However, some of these
technologies such as micro-wind and photovoltaic cells are still very expensive and will not make a major
contribution for some years. Even in Germany with very high levels of financial support, electricity
production from solar energy is only around 0.3% of total electricity production. Some are reliant on gas
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as a fuel source. Others such as biomass-based district heating schemes are logistically complex and raise
local air quality issues. The availability of sufficient biomass which meets sustainability criteria is also an
issue as is the potential effect on food supplies.

10. Some of this gap will be met by gas-fired plant and indeed a number of gas-fired CCGT plants are
under construction, including our plant at Grain. It would be possible to build more. They have relatively
low capital costs and can be built quickly. However gas prices have risen to very high levels and the outlook is
uncertain. We are concerned that continuing construction of gas-fired plants alone will leave the UK highly
exposed to the price and availability of gas, just as the UK’s domestic gas supplies decline and as we become
much more reliant on imported gas. We already expect to be 80% dependent on imported gas by 2020. This
could have adverse effects on the price of gas and power with potentially severe consequences for consumers
and the UK economy. If no new coal or nuclear plants are built, then the UK could be 70% reliant on gas
for power generation by 2030.

11. New nuclear will also make a contribution. However, no more than one or two plants are likely to
be in operation by 2020 and none by 2015.

12. We believe that some new, more efficient, coal-fired capacity is therefore needed to provide a secure
and affordable transition to a low carbon energy system. This will be cleaner coal, with CO2 emissions per
unit of output being 20% lower than the plants they are replacing. In terms of CO» reduction this is preferable
to keeping existing plants in operation but we recognise this can only be a transitional solution to the CO2
impact. The longer-term potential for coal-fired generation within a low carbon world lies with the potential
to fit CCS technology which can capture and permanently store 90% of the COz emissions from the plant.
Without CCS, we do not see a long-term role for coal fired generation. The proposed new Kingsnorth power
station will be built carbon capture ready and, once the technology has been demonstrated at a commercial
scale, we will retrofit CCS to the new units as soon as regulatory and market conditions reward the
investment.

13. We have therefore applied for consent to build the new Kingsnorth power station to help bridge the
generation gap in a way which will help the UK to meet all its energy goals. We also see it as a tremendous
opportunity to demonstrate CCS technology and accelerate its roll-out. CCS is an essential technology if
CO2 emissions growth from fossil-fired power plants from China, India and other countries reliant on coal
are to be reduced. It also means that the capability will exist to achieve radical reductions in CO; emissions
from the new coal and gas plants we build in the UK. The Government’s competition requires the
submission of bids based on post-combustion capture of emissions. This effectively requires the construction
of a supercritical plant as it is not economically feasible to retrofit it to existing coal plants on a commercial
scale. Without Kingsnorth or a similar supercritical plant, post-combustion CCS cannot be demonstrated
at a commercial scale in the UK, which would be an opportunity lost. We discuss CCS further below.

14. From an environmental perspective gas plants have lower emissions than coal but the economics of
retrofitting CCS to gas plant is much less attractive, perhaps requiring a carbon price of €80/tonne to be
commercially viable compared to around €40/tonne for coal. In time all fossil-fired plant is likely to need
CCS if we are to meet our 2050 targets but gas plant would be fitted with CCS much later than coal plant
assuming a continuing upward rise in carbon prices.

Kingsnorth and Government Policy

15. Government energy policy recognises the need for a diverse electricity generation mix to help deliver
secure energy supplies and in particular that coal-fired generation can make an important contribution to
the UK’s energy security and the flexibility of the UK energy system. However, it also acknowledges that,
in order to have a long term future, the environmental impact of coal must be managed effectively. We see
our application for consent to build Kingsnorth together with our entry of Kingsnorth into the
Government’s CCS competition as very much supporting that approach.

16. The UK has a competitive energy market and this approach allows generators to make their own
choices regarding investment within the framework of energy and environmental policy put in place by
Government which is designed to ensure that the market works in a way which is consistent with achieving
the Government objectives in a balanced way. In terms of climate change, the principal policy mechanism
which applies to the generation of electricity is the EU Emissions Trading Scheme (EU ETS). This works
by imposing a cap on total emissions from power generators and other large sources of CO2 emissions. The
European Commission has proposed that CO» emissions from the sectors covered by the EU ETS should
by 2020 be 21% below 2005 levels and 30% below 2005 levels if there is a comprehensive international
agreement. This approach allows generators to determine how best to provide secure and affordable supplies
within this overall cap which ensures that total CO2 emissions continue to decline.

17. This means that any new coal plant built will have to buy CO> emission allowances from the market,
preventing any other power station from using them. Thus new coal plant will not in fact give rise to any
increase in overall emissions—they will only generate if they can displace emissions from other units, most
likely older and less efficient coal units elsewhere in Europe.
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18. We expect the EU ETS to continue to drive CO2 emissions downwards to a point where the power
sector is largely or entirely carbon free by 2050. Carbon capture and storage technologies will make some
contribution to the 2020 target and will have a major role to play in achieving the 2050 objective.

19. For companies such as ours, stability in Government energy policy is vital. Constant changes in the
rules of the game create risks for investors and make it far more difficult to justify investments commercially.
The Government has only recently set out its overall approach to energy in its 2007 Energy White Paper
Meeting the Energy Challenge. Governments are of course entitled to make changes, and may wish to alter
the balance in the priority they give to climate change, security of supply and affordability objectives. But the
consequences need to be fully spelt out. They also need to allow time for investors to adjust taking account of
the long lead times for capital investment in this sector.

Current state of play with Kingsnorth

20. E.ON submitted an application to the Government for consent to build the new Kingsnorth power
station in December 2006, which will be built next to the existing station which will be closed when the new
station is completed. The local planning authority, Medway District Council, raised no objections to the
application and neither did the statutory consultees! although a number made other comments. The
Secretary of State considers the application in light of the views of the planning authority and the statutory
consultees and in the context of its overall approach to energy and environmental policy.

21. We have made clear that the new Kingsnorth station will be capture ready in that it is designed to
facilitate the retrofitting of CCS once it is commercially demonstrated. This involves configuration of the
plant to facilitate the capture of COz emissions, the provision of sufficient space for installation of CCS
equipment, and identification of a route for a pipeline connection to an appropriate sub-sea geological
storage facility.

22. There is, however, ambiguity about the meaning of “capture ready”. In the light of this, E.ON UK
proposed in March 2008 that the Government should not decide on the project until after it had completed
its consultation on what this means in the context of consent conditions. We hope the Government will
publish its consultation as soon as possible. However, we do not now expect a decision on the project until
later in the year. We have not withdrawn or deferred our application for consent and we expect discussion
of other potential consent conditions to continue on a timetable which would not delay a decision further.

23. Atthe same time, E.ON UK announced its intention to enter Kingsnorth into the Government’s CCS
demonstration competition. We expect BERR to confirm whether the bid has been short-listed for further
assessment in the next few weeks. A final decision is expected in 2009. There is a limit to what more we can
say about the bid publicly as it is in competition with other projects.

24. Kingsnorth also has potential to supply heat to housing developments, public and commercial
buildings. We have identified illustrative potential heat loads mainly to the west of the power station arising
from existing and new developments proposed in the Medway, Gravesham and Dartford areas as part of
the Thames Gateway development. This feasibility work will continue over the next few months.

Carbon Capture and Storage and Government Policy

25. We believe the development of CCS technology is essential if global CO emissions from fossil-fired
plants are to be reduced and global emission reduction targets are to be met. Many countries do not have
access to large gas reserves and coal-fired generation is the only viable source for much of the power needed
to support their populations. There are a number of technological options for capture but all involve
transmission of CO> under pressure by pipeline to a geological storage facility.

26. For an independent view, the IPPC has published a special report on the technology. http:/
www.ipcc.ch/pdf/special-reports/srccs/srccs_wholereport.pdf. This states that ‘CCS has the potential to
reduce overall mitigation costs and increase flexibility in achieving greenhouse gas emissions as one of a
number of mitigation technologies which also include nuclear power, renewable energy sources,
enhancement of biological sinks, and reduction of non-CO> greenhouse gases’. While demonstration of
post-combustion CCS technology at the scale of a large coal-fired plant is a significant engineering challenge,
it is important to recognise that the technology is already available and in operation at smaller scales.?
E.ON is well placed to develop this technology given its extensive engineering experience available at its
Power Technology Centre in Nottingham and at its sister facilities in Germany.

! Statutory consultees include English Nature, Environment Agency, Medway Council, Kent Wildlife Trust, Kent County
Council, Countryside Agency, English Heritage, RSPB, Medway Ports Authority and Hoo St Werburgh Parish Council.
To quote the IPPC: “Post-combustion capture of COz in power plants is economically feasible under specific conditions. It
is used to capture COz from part of the flue gases from a number of existing power plants. Separation of COz in the natural gas
processing industry, which uses similar technology, operates in a mature market. The technology required for pre-combustion
capture is widely applied in fertilizer manufacturing and in hydrogen production. Although the initial fuel conversion steps
of pre-combustion are more elaborate and costly, the higher concentrations of COz in the gas stream and the higher pressure
make the separation easier. Oxyfuel combustion is in the demonstration phase and uses high purity oxygen. This results in
high COz concentrations in the gas stream and, hence, in easier separation of CO:z and in increased energy requirements in
the separation of oxygen from air.”

2
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27. The Government has been criticised for developing CCS too slowly and for choosing post-
combustion technology only for its demonstration competition. From our perspective it would of course
have been desirable if the Government had decided to support the demonstration of the technology earlier,
and to have funded clean coal technology generally on a more consistent basis at higher levels of funding.
On the other hand the UK is the only country which has committed to fund a commercial demonstration
project so far. The key issue now is to ensure that this commitment is carried forward. As far as the choice
of technology is concerned we support the choice of post-combustion technology given that only one project
will be supported and that a key objective is to demonstrate the technology so that it can be applied to the
bulk of coal-fired plants which are or will be under construction in China and elsewhere.

28. We believe that further demonstrations of CCS technology at a commercial scale are very important,
including pre-combustion technology with an integrated gasification combined cycle (IGCC) plant which
has the potential to integrate CCS into power generation on a more economic basis in the longer term. It
seems unlikely that the Government will be able to support further projects in the very short term given the
other pressures on public expenditure. We should therefore look to funding from other European countries
either for further projects in the UK or elsewhere in the EU. The US has its own FutureGen project which
our sister company E.ON US is supporting. This project will need renewed focus after the Presidential

elections later this year.

22 May 2008

Witnesses: Mr Bob Taylor, Managing Director (Generation), and Ms Sara Vaughan, Director of Regulation

and Energy Policy, E.ON UK, gave evidence.

Q1 Chairman: Thank you very much for coming.
You will know that there is a great deal of interest in
this subject. We have arranged this brief inquiry at
relatively short notice, so we appreciate your co-
operation. We have tight time constraints this
afternoon; we have until 2.45 but no later. By that
time you may be perfectly happy to leave anyway. In
the interests of getting on with the substance of the
exchanges I will skip the formal introductions.
Perhaps you would begin by telling us what role
E.ON sees coal playing in its electricity generation
portfolio in future?

Mr Taylor: Thank you very much. Coal certainly
plays a very important role at the moment. We
expect that it will play a smaller but nevertheless
important one in the future. To us the next decade
seems almost the most challenging that has faced
energy in the UK since the middle of the previous
century. If we look at the challenge ahead of us with
the approaching energy gap as a result of older coal
and nuclear plants closing, up to one third of the
UK’s capacity will need to be replaced. That
combined with the move to approximately 80 per
cent gas imports and the need radically to reduce
carbon emissions probably sets the most challenging
situation we have ever faced. When it comes to the
Kingsnorth investment that goes very much to the
heart of the diverse energy mix and the debate about
the trade-offs with regard to coal. To put it in the
context of E.ON, over the next five to seven years we
shall be closing 40 per cent representing 4.2
gigawatts of our total UK capacity. To replace that
is an incredible challenge in itself. In the context of
energy policy we intend to address it by a major
renewables programme that is under way. Members
of the Committee are probably aware of the London
array, Scrobie Sands and a number of major
offshore schemes in addition to our existing
portfolio. We are building two major gas-fired
power stations, one in the Isle of Grain and one for
which we have section 36 permission at Drakelow in
the Midlands. We aspire to becoming involved in

nuclear in the UK, but that will take some time and
will not help to solve the 40 per cent capacity close
out between now and 2015. Within that comes the
role of coal. If we do not build Kingsnorth our
portfolio will move to over 80 per cent gas. We do
not believe that is wise for our customers and the
business, hence our support for a diverse energy mix.
As far as we are concerned the role of coal in the
short to medium term is driven by security and
affordability and naturally opens up the debate as
part of the mix in terms of its carbon intensity.

Q2 Chairman: But if we are serious about cutting
emissions—some of us believe that is at least as
important, if not more important, a driver than price
and security—how can any new coal-fired capacity
be justified?

My Taylor: We intend to build Kingsnorth carbon
capture-ready, but even in advance of carbon
capture being able to abate any emissions from that
plant it will be part of the emissions trading scheme.
That scheme provides an overall cap for all of the
fossil-fired generation in Europe. The impact of
building or not building Kingsnorth will not change
the overall cap. We shall have to buy emissions
permits and the effect is that Kingsnorth, which will
be more efficient than older coal-fired power stations
which have the appropriate equipment—for
example so-called UK opted-in plant which has the
environmental equipment on it—will be displaced
by a more efficient plant. The emissions trading
scheme provides the overall driver to make sure
there is not a dash for coal in a sense.

Ms Vaughan: The emissions trading scheme has a
decreasing cap going towards 2020. The target
agreed with the Commission is that the cap should
decrease by 21 per cent from 2005 levels by 2020.
That of itself will drive a reduction in carbon
emissions.

My Taylor: These two points are critical when we
think about the decision on Kingsnorth. It goes to
the heart of the trade off which is implicit in an
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energy policy, but when decisions come along they
must be explicit and that is when it becomes more
difficult. That plus a belief in the overall mechanism
of the emissions trading scheme are two important
factors in which people would have to believe in
order to see the merit of Kingsnorth contributing to
the mix at this point.

Q3 Chairman: Therefore, is it E.ON’s strategy that
it can justify choosing the most polluting method to
generate electricity and salve its conscious by buying
some credits abroad?

Mr Taylor: Our response is that we support a diverse
energy mix.

Q4 Chairman: Including the most polluting ones?
Mpr Taylor: Only if necessary to support a diverse
portfolio and strike a balance between carbon
emissions, security and affordability. After all, if one
looks at the mix of our portfolio we are changing
coal from 50 per cent potentially to 20 or 30 per cent
over that period. Beyond that as we build nuclear
and renewables, we hope we will be able to shift that
mix even further.

QS Dr Turner: You have entered the government’s
CCS competition. Had you always envisaged
Kingsnorth as a potential CCS project?

My Taylor: We have been developing Kingsnorth
for about two and a half years and it has become
increasingly clear that whether we are building a gas
or coal project we do not expect to get consent for a
new fossil-fired power station in the UK without it
being carbon capture and district heating-ready. As
to the consent for Drakelow which we obtained last
year, that is a gas-fired power station and that
consent is also based on it being carbon capture-
ready.

Q6 Dr Turner: Is district heating envisaged for
Kingsnorth?

Mr Taylor: We have made an initial feasibility study
to look at potential heat loads around the Medway
towns. We now intend to bring that forward and
work collaboratively with local authorities in that
area to investigate the potential for a heat load and
the supply and use of waste heat from Kingsnorth as
part of that activity. It is incredibly difficult to put in
place those kinds of schemes. We have them
elsewhere in our group, for example in Sweden and
Germany where district heating forms a much more
major part, but we shall certainly investigate that.
Regardless of whether or not we have that scheme
ready we shall ensure that the plant is capable of
interfacing with that kind of scheme in future.

Q7 Dr Turner: What do you believe will be the
impact of retrofitting CCS to stations in terms of
CO2 emissions? What reduction do you anticipate?
Mpr Taylor: 1f, as we hope, we move towards full
scale we expect CCS to remove as much as 90 to 95
per cent of COx.

Q8 Dr Turner: You say that you will fit CCS once the
technology has been demonstrated on a commercial
scale and, more importantly, as soon as regulatory
and market conditions reward the investment. That
could be a long time off and possibly could not
happen at all. One wonders whether the competition
entry and the promise of CCS readiness is something
of a fig leaf to cover a standard coal-fired station.
You have not quite justified why you are going for
coal in particular when it could be taken as the line
of least resistance and you could put your energies
into another London Array, for instance, and
achieve the same goal.

Myr Taylor: If one compares Kingsnorth with a
London Array, one has different attributes from a
wind farm, as I am sure you are aware. I described
the balance of the portfolio a little earlier. That is
extremely important. We have seen some of the
impacts of that over recent years. We have seen gas
and coal shift depending on their relative prices.
When we think of our portfolio we look at potential
fuel prices in future and test different scenarios
against different mixes. If we moved to an extreme
position of over-dependence on gas then under
certain circumstances that would be very significant
in terms of increased cost of wholesale prices.

Q9 Dr Turner: You have said that in the absence of
CCS coal is very much a short-term fix, so why not
wait until CCS is ready before building it? You are
taking a bit of a risk with our atmosphere, are you
not?

My Taylor: If we build Kingsnorth as we intend, we
are taking a risk as to what happens to the carbon
price. Whilst Kingsnorth is unabated those permits
will become increasingly scarce and more expensive
and so that is one element that we have to take into
consideration. It provides a natural incentive to
think carefully before we build coal plant. I come
back to another two reasons for fossil plant in the
short to medium term. One is the capacity gap and
the balance. The other is the support of an
increasingly large renewables portfolio. We have a
portfolio that we intend to make even larger. The
implications of having large volumes of wind in the
system by 2020 mean that we need the ability to
support that as well. I do not believe that coal will
not have a long-term role if we do not solve the issue
of carbon capture and storage. As a group we believe
that if we do not solve CCS coal will not have a role
beyond the next two decades, and in the decade after
next it will have an increasingly smaller role. The
challenge of developing carbon capture and storage
is a realistic one. This is not new science or new
technology. In our view to commercialise carbon
capture and storage over the next decade is a realistic
challenge.

Q10 Dr Turner: You are absolutely right that it does
not involve a single piece of new technology. Each
single part of the chain has already been
demonstrated, so it is a question of assembling it as
a package. Therefore, the technology risks are very
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much minimised compared with a completely new
technology. Given that, how quickly do you think
you can get it up and running?

Mr  Taylor: The rules of the government’s
competition are that we need to be able to
demonstrate the process chain by 2014, to scale it up
as soon as possible beyond that and have it fitted to
a modern super-critical coal-fired plant of 300
megawatts net on a commercial scale by 2018. We
are now getting into the competitive element of our
bid. I am sure that one of the key criteria will be a
judgment about the value of being able to put in
place scale as soon as we can as well as the overall
cost of the proposal that we would be making.

Q11 Dr Turner: Are you saying that you could
shorten that timescale?

Mr Taylor: 1 think it really depends on the options
we present in our bid. There are pros and cons in
moving very fast with the technology at this stage.
We have to establish the process chain and then gain
value from it. Most of the research and development
that will happen on post-combustion carbon and
capture over the next decade will be about reducing
the energy intensity of the technology. That is a very
important factor. There could be value in working in
phases so we do not waste public money, and we
shall be coming forward with some options about
risk and about phasing and create some choices
around how we can bring forward that technology.

Q12 Dr Turner: But in the meantime if Kingsnorth
is licensed it will operate unabated. Can you justify
that? Further, if a licence was declined, what would
happen? Would you be able to manage your energy
portfolio?

Myr Taylor: If consent to build Kingsnorth was
declined most probably we would have to revert to
gas. Some people may feel very good about that.
Earlier I talked a little about why we would believe
that to be the wrong answer. We come back to the
three issues: do we believe in a diverse energy policy
or not? Do we believe in the effectiveness of the
emissions trading scheme to cap the overall
emissions from that unabated plant? Do we provide
investors like ourselves with the choice but also the
risk of building either coal or gas, albeit we have to
take the consequences of that within the competitive
market of emissions trading?

Q13 Dr Turner: What difference would it make to
the prospects of retrofitting at Kingsnorth if you did
not win the competition?

Mpr Taylor: Competition or not, our intent is that
that would be a modern super-critical plant carbon
capture-ready. E.ON anyway, is involved in a whole
host of other activity with carbon capture and
storage. It is the commitment of the group to
commercialise carbon capture and storage by 2020.
Our CEO Wulf Bernotat has said that we do not
expect to build another coal-fired power station
anywhere in the group internationally beyond 2020
without carbon capture and storage. He has
qualified it by saying it is subject to our achieving
commercialisation and I believe that is realistic.

Q14 Mr Hurd: Can you give the Committee some
sense of the different economics for E.ON in relation
to the two scenarios of gas and coal at Kingsnorth?
My Taylor: We can talk about the basic generating
costs and give you a flavour of them. Embedded
within them are our views of the base case long run
marginal cost of the various fuels. If I remember
rightly, we envisage that it would be about £45 per
megawatt hour for gas, up to £50 per megawatt hour
for unabated coal and up to £55 per megawatt hour
for coal with CCS. 'That compares with onshore
wind at about £70 per megawatt hour and offshore
wind at about £100 per megawatt hour. Those
assume various underlying fuel costs. As you test
those according to different scenarios for fuels you
might have a situation where the long run marginal
cost of gas even for a period would shift and coal
would be higher in the merit order during that
period, hence the value of a diversified portfolio.?

Q15 Mr Hurd: What about the relative capital cost?
My Taylor: 1t is more expensive to build a coal-fired
power station than a gas-fired power station. In a
sense the first priority is to build gas which is what
we have been doing. We have two gas-fired projects,
and everybody else has been building gas. It is the
only fossil plant that has been built since
privatisation. All of the plants we are closing out are
in some respects amongst the most inefficient in the
world. If you look at China, which in 2006 built 90
gigawatts’ worth of coal capacity, its plants are more
efficient than a lot of the plants within our system in
the UK. If we are serious about proving carbon
capture and storage and demonstrating it on the
back of a modern super-critical plant we have to
build either Kingsnorth or an equivalent to provide
us with the platform to do it.

Q16 Mr Hurd: To understand the decision better,
given those economics your preference for coal may
be a bit about diversity but it is a lot about your
uncertainty and fear about the long term direction of
travel in terms of the price of gas?

My Taylor: Yes. 1 referred earlier to the UK
becoming 80 per cent dependent on gas by 2020.
That is a major factor. If we sit here with a portfolio
that is 80 per cent gas we feel very exposed.

Q17 Mark Lazarowicz: If my question is dealt with
in the evidence you submitted? I apologise, but, to be
clear, how many other coal-fired power stations do
you envisage building in the UK in due course?

I Note by Witness: The cost is £40 to £45, per megawatt hour
for unabated coal, not £50 and up to £70 per megawatt hour
for coal with CCS, once commercially established, not £55.
That compares with onshore wind at about £75 per
megawatt hour, not £70 and offshore wind at over £100 per
megawatt hour.

2 See Ev 10

3 See Ev 1
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Mpr Taylor: Are you talking about E.ON?

Q18 Mark Lazarowicz: Yes.

My Taylor: At the moment we have no active
development beyond Kingsnorth. We hold various
sites which are potential locations for future coal-
fired as well as gas-fired power stations, but at the
moment Kingsnorth is our active development.

Q19 Mark Lazarowicz: Presumably, if you see
potential for CCS then you must see an opportunity
for further coal-fired generation within the UK?
Mpr Taylor: Yes. Perhaps I may explain the phasing
of CCS. What we are really talking about during the
next decade is the commercialisation and refinement
of CCS to make it available for deployment. If we
can do that we remove the trade off I talked a little
about earlier which underlies a diverse mix and
energy policy. Certainly, if we can make CCS work
to remove that trade off then it unlocks the
opportunity to use it across our portfolio. If we look
at the long-term generation mix of E.ON and its
broad view up to 2030 and beyond, we are really
talking about 50 per cent of our generation portfolio
coming from renewables and nuclear and the
balance from gas and clean coal which we hope will
incorporate carbon capture and storage. I paint a
broad picture there.

Q20 Mark Lazarowicz: I understand that it is a
broad picture and clearly at this stage you cannot be
firm about some of the projections, but you must
have some idea of what that means in terms of
possible coal-fired power stations if the technology
is right. What numbers are we talking about?

My Taylor: Across E.ON?

Q21 Mark Lazarowicz: In the UK.

Mr Taylor: At the moment we have only Kingsnorth
under active development. It depends on the period
at which we are looking. I really cannot see us
bringing forward more than one more coal-fired
power station before 2020 and I would even question
that, but never say never. We are not under active
development with another one at the moment, but
for me that would be perceived as the maximum we
would bring forward before 2020.

Q22 Mark Lazarowicz: Briefly, you understand our
concerns. Is there any argument from the
governmental or regulatory perspective about giving
you some kind of incentive or imposing some kind of
penalty if you do not deliver CCS by a certain date?
Would that not be a good incentive on you to deliver
the goods?

My Taylor: 1 shall sound a bit like a broken record
about the ETS here as well. As we see scarcity across
allowed emissions under the cap we expect also to
see a significant movement in the carbon price. In the
second phase it has reached about €25 per tonne; as
we go into the third phase from 2012 with auctioning
being part of the process we can easily see the carbon
price starting to reach a level that incentivises and
meets the long-term cost of operating
commercialised carbon capture and storage. I

believe that €40 to €50 per tonne is a credible,
realistic target as we move towards the back end of
the third phase, maybe even before then. Whilst we
have to prove the technology—we are talking about
very significant costs here—the competition that the
government has proposed, which is the first one of its
kind in terms of scale, could provide the kind of
transitional support that is necessary to bring
forward this technology and refine it over that
period.

Q23 Martin Horwood: I want to question what you
describe as the extreme alternative scenario of 100
per cent gas. Surely, that is not the alternative
scenario; the alternative is accelerated development
of carbon capture and storage with coal and a mix of
sources including renewables. How can you be
confident enough about carbon capture and storage
to say it is 100 per cent certain this will be CCS-ready
and yet not confident enough to invest in that
accelerated development with CCS in place?

My Taylor: 1 just need to understand the question.
Perhaps you would pose it again.

Q24 Martin Horwood: You said that the alternative
scenario was an extreme one, that is, 100 per cent
gas, but that is not the alternative. If you are forced
to it by being refused permission for Kingsnorth the
alternative is much faster investment in coal-fired
stations with CCS in place. I am just trying to
understand how you can be so confident in the
technology that this will be CCS-ready but not
sufficiently confident to have that alternative
investment.

Mpr Taylor: Is it worth my explaining what I mean by
“CCS-ready”? I think that will be part of the
consultation with which the government will come
forward. What we mean by that is that engineering
and assessment studies have been carried out to
understand the full barriers to retrofitting CCS to a
power station post-construction. That may mean
that the configuration or design of the sub-systems,
the layout and identification of a suitable storage site
and a credible route to that site have all been
assessed and can be presented to a competent
authority which then assesses whether that site is a
credible capture-ready power station. That is what
we mean by being capture-ready.

Q25 Martin Horwood: In terms of credibility, are
you 100 per cent confident that Kingsnorth if built
will one day be fitted with carbon capture and
storage?

My Taylor: One hundred per cent is a tough test.

Q26 Martin Horwood: What is your confidence
level?

My Taylor: That is a really difficult question. This is
not about basic science or technology; it is about
engineering this chain and testing it at scale. In
reality, until we understand the true economics of
operating an integrated carbon capture and storage
system at scale, I find it difficult to answer.
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Q27 Martin Horwood: You must understand that
your inability to answer that question raises real
doubts about CCS-ready as a claim.

My Taylor: That takes us to an interpretation of
what we mean by “CCS-ready”. The other side of
that equation is the ability to come forward later
with commercialised carbon capture and storage, to
go to a vendor, to be able to procure the capture
plant and to have the confidence that you can
operate that integrated system. I understand your
point.

Q28 Joan Walley: To follow up what you mean by
carbon capture-ready and what you would need to
do to be in such a position in respect of this
particular planning application, how does that
square with your plans presumably to provide
similar investment perhaps elsewhere or use that
innovation in other countries?

My Taylor: We are preparing Kingsnorth as a
carbon capture-ready plant and appropriate
consideration is given in the design and so forth to
allow it to be retrofitted along the lines of the
definition I gave a second ago. A critical part of the
competition will be the ability to exploit the
technology wider than just within E.ON. We fully
expect that in a sense this is a partnership where as
part of our proposal we collaborate with experts and
also government to seek to exploit the technology.
You will know better than me what is happening in
China and India. If we do not solve carbon capture
and storage a lot of the other things become in some
senses an intellectual irrelevance. We really must
sort that out.

Q29 Joan Walley: How much is the planning
application that we are now talking about a
demonstration project for what is a much wider
investment programme? Would you be looking to
do this in respect of what you said about the energy
mix and gas if competition and opportunities
globally in terms of sharing technology and
technology transfer did not exist?

Mpr Taylor: 1If 1 understand your question, we are
heavily involved in CCS anyway; we have a whole
portfolio of much smaller pilot projects in both pre-
combustion, as it is called, and post-combustion. We
see CCS as a core element of our being able to have
coal as part of our portfolio in the long term. As to
Kingsnorth, we have been very clear certainly about
the planning application and the consent. We expect
Kingsnorth to be conditional on our making it
carbon capture-ready, but in terms of
demonstration and competition how we deal with

that is part of the competition process. The
arrangements and structure of the competition
would need to be dealt with as part of that process.
We would be in a very difficult situation if we had
planning consent for Kingsnorth which was
conditional upon winning the competition or not.
There is no guarantee that we would win the
competition. We have a need for coal as part of the
plan to close our capacity gap and provide that
portfolio anyway in the short to medium term. I am
being quite honest and clear about differentiating
these things: capture-ready consent and district
heating consent for Kingsnorth; Kingsnorth being
within the emissions trading scheme; in the mean
time, the overall cap controlling anything that is
abated from Kingsnorth in the event we did not win
the competition; and then, as part of the competition
if we were successful, how we could exploit it in
terms of applying it to Kingsnorth.

Ms Vaughan: 1 believe 1 discerned from your
question that we intended to build Kingsnorth
before the competition was announced because our
view about the UK’s need and our need for
Kingsnorth to fill our portfolio was all about the
energy gap, our belief in diversity and our wish to
avoid over-dependence on gas, so that was there
first.

Q30 Colin Challen: I ask for clarification on two
points. First, in this morning’s press your chief
executive Paul Golby said that meeting the 50
gigawatts required from renewables to achieve the
EU 20 per cent target by 2020 would require 90 per
cent of that amount to be backed up by coal and gas
to ensure supply through intermittent periods.
Perhaps we can have some written analysis that
E.ON has done to back up that statement.* You do
not need to respond now; I just ask for clarification.
Second, to digress from Kingsnorth, in paragraph 11
of your memorandum? you say that new nuclear will
also make a contribution and no more than one or
two plants are likely to be in operation by 2020. Is
that simply E.ON’s own contribution to nuclear, or
is it your anticipation of the UK-wide contribution
to new nuclear?

My Taylor: 1t is our anticipation of UK-wide new
nuclear build based on the current programme. We
would not expect more than one or two plants and
the soonest those plants would come on stream
would be 2018 and 2019.

Chairman: Thank you very much for coming in; it is
much appreciated.

4 See Ev 10)
> See Ev 1)
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Supplementary memorandum submitted by E.ON UK

Q14. THE INDIVIDUAL COsTS (£/MWH) FOR EACH TECHNOLOGY

Total Cost no Carbon  Carbon Price  Carbon Price

€20/te €40/te
CCGT 443 51.8 59.3
Coal 41.7 56.4 70.8
Coal + CCS3-4 67.7 69.2 70.7
Nuclear 38.6
Onshore Wind 75.0
Offshore Wind 107.0

1. This note responds to a request from the Committee to explain the basis for the statement that a high
% of wind capacity needs to be “backed up” by thermal plant to meet winter peak demand.

Variability in Wind Generation

2. Wind generation and thus its contribution to meeting electricity demand varies with wind speed. A
typical single 3SMW wind turbine generates no electricity output when wind speed is less than about 3 metres
per second (m/s), reaches its maximum output at about 15 m/s, and shuts down when wind speed reaches
around 25 m/s to preserve its physical integrity.

3. A single wind farm with a number of turbines will smooth or average this effect as wind speed will vary
somewhat across the area of the wind farm. For example at an average wind speed of about 3 m/s there will
be some output because the wind will be above that speed at some locations and below it at others. On the
same basis, it is less likely that the wind speed will be high enough across the entire area to deliver maximum
output from all wind turbines. For a small part of the year (less than 1%) an individual wind farm is close
to full output, but for much of the year it generates far less and for 15-20% of the year it generates no output.

4. The effect of operating a portfolio of wind farms is to smooth this effect further, with less variation in
output across the year. The portfolio never reaches full output and peak output is around 80% of full
capacity, but there is only a very small portion of the time when there is virtually no output.

Correlation between wind output, season and time of day, and with electricity demand

5. The extent to which wind speed, and thus output from wind generation, correlates with periods of high
electricity demand is important in assessing the extent to which we can rely on wind generation to meet
winter peak electricity demand. Winter is generally windier than the summer, with the median output for a
winter day higher than in the summer. However, on the coldest days (with temperatures below zero), there
tends to be little to no wind, corresponding to winter anti-cyclones. There is an increased risk of very low
wind speeds, with wind generation output less than 10% of theoretical maximum, on high demand days.

6. It is also important to recognise that the output of windfarms are correlated with each other, so that
if a particular windfarm is suffering a lack of wind it is very likely that those nearby are too, and even the
most distant windfarms are less likely to be generating. This is a result of weather systems such as windless
anticyclones being large enough to affect all of the UK.

7. The precise correlation between UK wind generation and wind speed is complex and needs further
analysis but, overall, we conclude that the relationship between the level of UK wind power output and UK
electricity demand is very weak and, at best, the availability of wind generation is no better during high
demand periods than in periods of lower demand.

Assessment of the extent to which we can rely on wind to generate to meet winter peak demand

8. From the point of view of the system operator (National Grid) who must schedule sufficient capacity
in order to meet winter peak demand with a very high degree of probability, an assessment must be made
of how likely it is that the capacity available will in fact operate at the time required. For this purpose,
planned outages and weekend maintenance can be ignored as they are highly predictable and scheduled for
low demand periods.

9. Excluding these factors, the weekday availability (actual availability/maximum total availability) of
thermal (ie burning coal, gas, oil or biomass) plant over the winter period is about 95% with breakdowns
accounting for 5% of maximum total availability. Crucially, breakdowns are generally not correlated with
each other. There are exceptions and these have to be taken into account (such as loss of gas supply at a
number of stations, or type faults), but they are generally a small effect. So, if a unit at Station X is

3 These costs are based on one view of future fuel prices and capital costs.
4 These costs are based on one view of future fuel prices and capital costs.
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unavailable, there is no reason to suppose that another unit at a different station is going to be unavailable.
This means that conventional units are very effective at backing each other up, especially when the portfolio
contains a mixture of plant types and fuels.

10. To assess the extent to which investment in wind capacity will be able to replace thermal plant on the
system while ensuring that peak demand can be met at the same level of reliability, we need to assess how
much wind capacity on the system can be relied on to meet peak demand at a dependability of 95%. Our
assessment of winter wind generation data in 2007’ indicates that the system operator could rely on 8%
of total UK wind capacity to meet winter peak demand at the same level of dependability as thermal plant.
On this basis, if the UK required, say, 40,000MW of wind capacity to meet its renewable target by 2020,
only 8% of this renewable capacity (3,600MW) could be relied on to meet winter peak demand. This would
avoid the need to build 3600MW of new thermal plant but the remaining 36400MW of renewable capacity
would need to be “backed-up” by thermal plant to meet winter peak electricity demand in 2020. This effect
could be to some extent mitigated by more extensive electricity interconnections with continental Europe
(which would enable “back-up” power to be imported), the longer term development of new electricity
storage technologies at a significant scale (which would be able to store power from the grid and produce
it when required), or more demand side management capability which would enable demand to be varied
in relation to the level of wind generation.

11. This assessment is consistent with other studies carried out in the UK and Germany,® where there
is extensive experience of operating grids with large volumes of onshore wind. However, for the UK, the
calculation should be refined in the light of a more detailed assessment of the actual wind portfolio likely
in 2020, further analysis of the correlation between wind speed and demand and an analysis using data over
a longer period, but we believe the broad implications for future generation requirements will remain valid.
We recommend that the issue is explored in more detail as part of the Government’s forthcoming
consultation on delivery of the UK’s share of its renewable targets.

June 2008

Memorandum submitted by BERR

INTRODUCTION

1. Atmospheric concentrations of carbon dioxide are at their highest levels for at least 650,000 years. If
annual global emissions were to remain at today’s levels, global carbon dioxide levels will reach double pre-
industrial levels by 2050, with severe impacts on climate and the global economy. The Stern Review
highlights the economic costs of failing to act to tackle climate change, estimating that the dangers of
unabated climate change could be equivalent to at least 5% of GDP each year and could possibly rise to 20%
of GDP or more if a wider range of risks and impacts are taken into account.

2. More than two thirds of the world’s carbon dioxide emissions come from meeting energy demand. On
the basis of present policies, the International Energy Agency (IEA) forecasts that global energy demand
will be more than 50% higher in 2030 than today, with energy related greenhouse gases around 57% higher.
Energy policy therefore needs to play a significant part in addressing the climate change challenge.

3. Our energy strategy, as set out in the 2007 Energy White Paper, aims both to provide the UK with
secure energy supplies and contribute to the global climate change effort. Central to this strategy is a
strengthening of the EU Emissions Trading Scheme which caps emissions from the power sector (and some
other sectors), placing a market price on carbon, and drives a shift towards a low-carbon economy. Our
strategy also includes support for new low carbon technologies and incentives for increased energy
efficiency. It recognises that the UK is increasingly a net importer of fossil fuels and that our energy sector
needs to undertake a programme of substantial investment in new infrastructure in the coming years.

4. Coal is, and will continue to be, a vital part of the UK’s electricity generation mix, essential for
providing us with secure, reliable electricity supplies. But with around a third of UK emissions resulting
from electricity generation, we need to see a shift to lower carbon technologies if we are to continue to use
coal-fired electricity and meet our 2050 climate change goals.

5. World-wide, fossil fuels are expected to remain the dominant source of energy world-wide, meeting
83% of the increase in energy demand. As the most abundant global fossil fuel and with characteristics that
enable it to act as a flexible power source, responsive to needs, coal will continue to play a significant role
in global electricity generation for the foreseeable future. The IEA estimates that, on present government
policies, an increase in global coal demand of 73% by 2030, driven mostly by China and India.

> Based on E.ON and E.ON contracted windfarms but assumed to be representative of all of UK.
¢ DENA Grid Study: Planning of the Grid Integration of Wind Energy in Germany Onshore and Offshore up to the Year 2020
Cologne, February 2005.
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6. The challenge in front of us is to reconcile the use of an abundant and flexible fuel to meet growing
energy demands, with the urgency of the need to tackle global climate change. The ability to enable
continued use of fossil fuels with greatly reduced emissions is what makes CCS such an important
technology and it is why the UK Government is committed to taking steps that would enable global
deployment of CCS.

7. Tt is in our vital interest that the technologies necessary to make coal low carbon are developed and
deployed as rapidly as possible. The Government believes that the development and wide-scale deployment
of CCS is therefore important for our climate change and security of supply objectives. In order for CCS
to fulfil its potential, the technology must be demonstrated on a commercial-scale. This is why the UK
Government is committed to supporting one of the world’s first commercial-scale CCS demonstration
projects, with a key objective of the project being the dissemination of knowledge and learning from the
project in order to facilitate global deployment. Such a tangible demonstration of the Government’s support
for this technology will not only help to speed deployment of CCS but will also enhance our credibility when
promoting CCS on the global stage.

8. This memorandum responds to the Committee’s questions on coal, carbon capture readiness and
carbon capture and storage. We cannot comment on live applications for new power plant.

What is the Government'’s assessment of the potential of CCS, in its various forms?

9. CCS technology has the potential to reduce emissions from fossil fuel power stations by up to 90% and
is the only technology option currently available that has the potential to tackle emissions from large scale
fossil fuel power plant. It also has the potential to be retrofitted to existing plant and can therefore tackle
the carbon dioxide emissions “locked-in” by existing and planned fossil fuel power stations. The IEA
suggests that CCS could contribute up to 28% of the global carbon dioxide mitigation by 2050, whilst the
Stern Review estimates that to achieve stabilisation at 550ppm (or + 2 degree C) without CCS will increase
costs by more than 60%.

What role does the Government envisage CCS in playing in the UK energy mix, and towards meeting UK
emissions reduction targets?

CCS and meeting UK emissions reduction targets

10. Given the clear need to tackle emissions from electricity generation as part of the climate change
effort, we have put a long term strategy in place to deliver progressively lower emissions over time. At the
heart of this strategy is the EU Emissions Trading Scheme (EU ETS), which was introduced in 2005 and
has two fundamental components: a cap on emissions; and a system for trading the “right to emit”.

11. The EU ETS cap sets a regulatory limit on the total emissions from the power sector and other large
emitting industries across Europe. Some 11,000 installations, including the nineteen coal plants in the UK,
are required to operate within this cap. The installations are required to obtain a permit for each tonne of
COa2 that they emit, and this requirement, together with an overall cap on emissions gives CO2 a market value
and creates a “carbon price”. The trading part of the EU ETS sees permits allocated and/or auctioned to
installations. Installations have to buy additional permits if they exceed the amount of emissions for which
they have permits, and can sell permits they do not need. As the scheme is strengthened and the number of
permits available is successively reduced, the incentives to abate emissions will increase.

12. What this means is that the total level of emissions for which the power sector is responsible is capped,
at progressively lower levels. Plant operators need to either take abatement action on their plant to cut
emissions or buy emissions permits, thus financing emissions reductions elsewhere. In this context,
deployment of new technologies like CCS can affect the composition of the EU’s emissions but not the level
of emissions covered by the Scheme.

13. One significant benefit of this ‘cap and trade’ scheme is that it uses the power of the market to find
the cheapest ways of reducing emissions, enabling us to tackle climate change at least cost and minimising
the impacts on domestic and industrial fuel bills.

14. The Government believes that, once proven, CCS has the potential to be an important part of our
emissions reduction effort, within the framework of EU ETS. However, if UK-based companies deployed
CCS where not justified by the carbon price, this would have the effect of substituting CCS for more cost
effective emissions reductions elsewhere. As a result there would be no net change in the overall level of EU
carbon emissions.

15. Given the very real contribution CCS could potentially make to emissions reductions on a global
scale, the UK government recognises the need to speed the widespread deployment of CCS. This is why we
are supporting a commercial-scale demonstration project in the UK (further details below).
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CCS as part of the energy mix

16. Our energy strategy is based on the principle that independently regulated, competitive energy
markets, are the most cost-effective and efficient way of delivering our objectives. Within our regulatory
framework, which includes the EU ETS cap, it is for the market to determine how to operate, including
whether to invest in new fossil fuel power stations, with or without CCS. The carbon price is a key factor
influencing their decision making.

17. Our role in assisting the market both to operate within the EU ETS cap and provide us with secure
electricity supplies is to ensure that there is a suitable range of generation technologies available for
operators to choose from. In the next 10 years or so, substantial electricity investment is needed—we expect
there to be a need for new coal and gas plant, given the significant growth projected in renewable generation
and the consequent need for flexible back-up, and the closure of older coal, oil and nuclear plant. By taking
a leading role in developing and demonstrating CCS technologies, alongside measures to facilitate the
deployment of nuclear and promoting the deployment of renewables, we are ensuring that there are a range
of low carbon options available over the longer term.

18. Another key aspect of the regulatory framework for new and existing power stations is the Integrated
Pollution Prevention and Control (IPPC) Directive, implemented through Regulations in the UK. Under
these Regulations, the regulator sets pollutant emission limit values (ELVs) and other operating
requirements set to provide a high level of protection for the environment for each power plant through its
permit conditions. These permit conditions have to be based on the application of best available techniques
(BAT) for pollution control. BAT are determined on the basis of technical and economic viability in the
industry sector concerned. As BAT develop, regulators (the Environment Agency in England and Wales)
are required to review permit conditions for new and existing plant and tighten them as appropriate. If CCS
were successfully demonstrated, in technical and economic terms, the question would arise as to whether it
could be determined as a BAT.

19. Given the significant uncertainty around the costs, technical requirements and risks associated with
CCS, even moving as fast as we can it is unlikely that CCS will be widely deployable before 2020.

20. As CCSis not yet a proven technology, we are not in a position to require coal plants built in the UK
today to be fitted with CCS. Were we to do so, the most likely result would be a voluntary moratorium on
new coal build by the generating companies. This would make it harder to maintain security of supply.

When does the Government anticipate that CCS technology will be successfully demonstrated? When will CCS
be ready for use on a significant commercial scale? Are we moving quickly enough?

21. The separate processes involved in CCS—capture, transport and storage—have been proven on an
individual basis over many years. CO2 capture has been part of refining and petrochemical process for
decades, and COz storage been demonstrated in a number of locations including the Sleipner field in the
Norwegian North Sea and Weyburn in Canada. But the application of the full chain of CCS technology on
a commercial-scale power station, which offers the greatest prize in terms of CO: reductions, has not yet
been demonstrated. Commercial-scale demonstrations are required to help resolve the significant technical
and cost challenges to be met and demonstrate the regulatory regime works. Assuming all of these hurdles
are overcome, it is still unlikely that CCS will be widely deployed before 2020.

22. The rationale for pushing for demonstration projects to be operational by 2014 (the UK) or 2015 (the
EU target) is so that a second tranche of projects can be constructed before we reach 2020, building on the
experience of the first movers to help move CCS towards commercial viability by 2020.

23. In the UK we are moving as fast as possible on our demonstration project. It is critically important
that our competition is transparent and robust. We are undertaking a unique procurement and must ensure
that companies have sufficient time to fully understand the Government’s requirements and undertake the
design and engineering preparatory work required during the final stages of the competition. Alongside the
competition we are also working on putting in place an appropriate regulatory framework to enable the
permanent storage of carbon dioxide.

24. To move from one demonstration project to commercial deployment is not just a matter of proving
technology. The successful deployment of CCS involves the formation of new business models to supply the
equipment and services in a way that optimises plant and operating costs, electricity consumption, transport
and storage facilities and that integrates these complex processes into a resilient chain. This new business
of CCS then needs efficient finance, supported by effective supplier and operator warranties. These are all
important factors in achieving the commercial viability required for deployment, but only the market can
address them. The demonstration project catalyses action in resolving some of these issues and will help us
to understand how the Government can help the market address the issues and what actions may hinder
progress.
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How is the consultation on CCS progressing?

25. The Government will be consulting shortly on various aspects of the European Commission’s
proposed EU Directive on the geological storage of carbon dioxide. This consultation will cover further
detail on our proposed offshore regulatory regime for the storage of carbon dioxide, our proposed policy
on carbon capture readiness, and our proposed approach to any other aspects of the Directive where our
position is not already defined. We are planning for the normal 12 week consultation period and for
decisions by Ministers on the responses to the consultations in time to inform the UK’s negotiating position.
We hope that the negotiations on this Directive will be concluded under the French Presidency in the latter
half of this year.

What are the most crucial issues that the consultation seeks to address? Are there any issues that remain
unresolved?

26. In general the Government supports much of the approach of the proposed Directive on geological
storage and therefore the consultation focuses on areas where our policy is not yet defined: such as the
conditions for transfer of the long term liabilities in relation to COz storage sites to the State and the nature
of the financial security that ought to be provided by storage operators. One of the potentially most
significant proposals in the draft Directive is a requirement for Member States to take into account the
carbon capture readiness of new combustion plant when deciding whether it can be built. This will be a key
aspect of the consultation.

What is the Government’s strategy for encouraging and supporting the development of CCS? What is the
Government doing in addition to the CCS competition?

27. The UK champions CCS as part of its support for Carbon Abatement Technologies (CAT)—the
menu of options available to reduce emissions from fossil fuels. From the G8 climate change discussions at
Gleneagles in 2005, which raised the profile of emissions from fossil fuels significantly, and the publication
of the DTT’s Carbon Abatement Technologies Strategy in the same year the Government has recognised
CCS as a critical building block in tackling global emissions. We have put in place a wide range of activities
which, together, are making a significant global contribution to moving CCS forward. These include:

28. Research and development. At the level of basic research the Natural Environment Research Council
and the Engineering and Physical Science Research Council are funding a £2.2m project consortium led by
Imperial College to explore issues related to CCS. For industry-led applied research the Technology
Strategy Board has provided £11m to support 16 CAT projects.

29. The newly formed Energy Technologies Institute—a 50:50 partnership between Government and
industry, its current membership of BP, Caterpillar, EDF Energy, E.ON UK, Rolls-Royce and Shell aims to
raise up to £1.1 billion over ten years for transformational research and development in low-carbon energy
technologies—has identified CCS as a priority area for support.

30. We also manage small programmes of bilateral R&D relating to CATs with the USA and China.

31. Demonstration. Aside from sponsoring the UK demonstration project, in 2005 the Government
established a fund of £25 million (since increased to £35 million) to encourage the industry-led
demonstration of assemblies and elements that contribute to Carbon Abatement Technologies including
CCS. So far one oxyfuel project has been supported and in Budget 2008 the Chancellor announced that a
new call would be launched during this year. We are also working very closely with the Chinese Government
to support an EU initiative for a Near Zero Emissions Coal project in China which will incorporate CCS.

32. Regulation. The Energy Bill includes enabling powers establishing the regulatory framework, and we
will be launching a consultation shortly on the detail of how that should be implemented. Internationally
the Government has been a key player in seeing through amendments to the London and OSPAR
Conventions which regulate waste in the marine environment and which needed to be adjusted for the new
possibility of sub-sea storage of CO>. We are now working to encourage ratification of the OSPAR
amendment. We are also working to ensure that CCS is appropriately reflected in the EU Emissions Trading
Scheme going forward, and more widely that it is included in the Clean Development Mechanism—which
is essential to encourage the deployment of CCS in emerging economies and developing countries.

33. International. The UK is an active member of multilateral organisations dedicated to making rapid
progress towards deployment of CCS, including the International Energy Agency’s Greenhouse Gas and
Clean Coal programmes and the Carbon Sequestration Leadership Forum. We also collaborate on a
bilateral basis with many countries. With Norway the shared resource of the North Sea has led to
constructive cooperation under the North Sea Basin Task Force, the success of this Task Force is
demonstrated by the fact that the Netherlands and Germany have since joined.

34. We are in the process of a significant lobbying exercise to push for ambitious wording in the G8
Energy Ministers statement that will commit the G8 nations to taking forward action on CCS. Within the
EU we are working closely with the European Commission and other Member States to ensure the quick
agreement of the draft Directive on the geological storage of CO2, and we are also in discussions as to



Environmental Audit Committee: Evidence Ev 15

whether there are further mechanisms that could be implemented at the EU level to incentivise CCS
demonstration projects in order to meet the European Commission’s ambition of up to 12 such projects
operational by 2015.

35. The UK has funded the Phase 1 assessment of the wider EU-China Near-Zero Emissions Coal
agreement signed in 2005, which has the objective of commercial demonstration of CCS for coal fired power
generation in China by 2020. The UK also works bilaterally with several countries (including the US,
Australia, France, India) to undertake various activities to promote the deployment of CCS.

36. Post-demonstration. The Government is also starting to consider the framework that will be required
to deploy CCS widely, within the UK and globally, assuming the technology is successfully proven through
demonstration. This includes issues such as effective sharing of information from a global network of
demonstrations, including the UK demonstration project; how the supply chain for CCS might develop
across the three elements, capture, transport; and the development of infrastructure, particularly pipeline
networks. This work is in its very early conceptual phase and will be developed further over the coming
months.

What does the Government hope to achieve through the CCS competition?

37. The benefit to industry of a commercial-scale demonstration of the full chain of CCS technologies
would be the reduction of uncertainty on a range of technical, construction, operational and regulatory/
planning factors that affect the costs of CCS. This benefit should be captured by power generators requiring
a lower risk premium in the rate of return on the electricity produced from commercial CCS plant than they
would if these plants had to be built and commissioned without the learning provided by a
demonstration plant.

38. In addition to this generic benefit to the UK of the demonstration project, there are also the potential
benefits to UK-based industry of the UK hosting one of the world’s first commercial-scale CCS projects.
Initial, and very rough, estimates suggest that in the period up to 2030 the UK’s market share in the export
market created by global deployment of CCS technology is estimated to amount to about £10 billion for
equipment manufacture and £5bn for engineering consultancy and licensing of key technologies. Between
2030 and 2050 the UK may gain additional sales worth about £15 billion to equipment supplies and £7
billion for consulting engineering and licensing. In terms of job benefits this could equate to CCS sustaining
around 20,000 to 25,000 jobs per year.

39. There are also substantial benefits to the UK in being one of the first to demonstrate the full chain
of CCS technologies on a commercial-scale power station in terms of backing up our continued aim of
leading the world in tackling global climate change. Taking concrete action to expedite the deployment of
a technology that could be decisive in bringing emissions down to sustainable levels gives the UK credibility
in international climate change negotiations.

40. But perhaps the most important benefit, and one that is really unquantifiable, is the influence that the
UK demonstration project will have on bringing CCS towards the realms of commercial viability more
quickly than would be the case without our demonstration project. Demonstrating the effectiveness of CCS
on commercial-scale power plants is a pre-requisite to wider deployment. Industry will not take the risk of
this demonstration on their own, so without firm government commitment it is possible that this technology
may not reach commercial viability within the timescales required to bring carbon emissions down to
sustainable levels. The actions taken by the UK Government to demonstrate CCS at a commercial-scale
and to disseminate widely the knowledge and experience gained through this project in an effort to speed
widespread deployment will have a significant positive benefit in bringing forward commercial viability and
the subsequent widespread deployment.

Why is the Competition limited to coal and post-combustion capture?

Fuel type

41. CCS technologies are applicable to gas fired and coal fired power stations (as well as industrial point
sources). But it is the application of CCS to coal-fired power stations that provides the largest benefits in
terms of emissions reductions due to their higher specific carbon dioxide emissions per unit of electricity
produced at around 750g/kWh compared to gas fired combined cycle plant (CCGT) at around 350g/kWh.
A 90% capture capability on each would give 675g/kWh saving for coal plant or a 315g/kWh saving for
gas CCGT.

42. On the basis of present policies, the IEA forecasts that that global energy demand will be more than
50% higher in 2030 than today, with an associated increase in coal demand of 73% by 2030. Between 2015-30
China is likely to see an increase in coal-fired generating capacity of 350GW and India an increase of 120GW
over the same period. The UK is also likely to see more coal-fired power stations built in the coming years.
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43. Furthermore, the two commercial-scale CCS projects being supported by the Norwegian
government are both on gas fired power stations. The focus on coal-fired power stations for the UK project
complements the Norwegian activity and ensures that the final project tackles the generating capacity that
produces the greater level of harmful carbon dioxide emissions on a global scale.

CCS Technology

44. Initially we aimed to run a “technology neutral” competition to select the project to be supported.
Pre-combustion and post-combustion capture are equally valid technologies. However, they each have
different benefits and this makes it virtually impossible to design a competition that would allow the
technologies to compete on a level playing field. Because each technology has different benefits, however
carefully the evaluation criteria were designed, it is likely that there would be an inbuilt bias towards one or
other. The only way to hold a fair and transparent competition was to focus on one capture technology.

45. Post combustion capture is a technology that can be retrofitted to tackle the carbon emissions being
“locked-in” by existing power stations and those constructed before CCS becomes commercially viable and
therefore an integral part of new power station construction. Pre-combustion capture is more integrated
into the power station design than post-combustion capture, making it much more difficult for the capture
elements to be retro-fitted.

46. Pre-combustion capture is used with Integrated Gasification Combined Cycle (IGCC) power
stations—the IEA forecast that IGCC power stations will account for less than 20% of new build, the
majority of which will be in the US. The technology being used for the coal fired power stations being built
in the major emitting countries such as India and China, and also the new build power stations proposed
in the UK, is pulverised fuel and therefore suitable for post-combustion capture. Post combustion capture
is the capture technology most likely to have the biggest impact on global carbon dioxide emissions in the
shorter term, and it is certainly critical in terms of tackling the emissions we are unavoidably committed
to already. This is why it is the technology the Government has chosen to support for the purposes of the
competition; although we consider that pre-combustion capture will still have an important role to play in
tackling future emissions from power stations.

How does the Government define “CCS ready”? Will this definition be strengthened? Is the Government
satisfied that it has provided enough clarity and guidance on this point?

47. As promised in the 2007 Energy White Paper, and in the light of the draft provisions on carbon
capture readiness in the recent proposal for an EU Directive on the geological storage of COg, the
government will be consulting shortly on carbon capture readiness.

48. The results of this part of the CCS consultation will feed into the UK’s negotiating position on the
Directive, part of the Climate Change package, which it is hoped might be concluded by agreement between
the European Council and the European Parliament around the end of this year.

49. The draft Directive (Article 32) defines Carbon capture readiness in a combustion plant as ensuring
“suitable space on the installation site for the equipment necessary to capture and compress CO:2 and that
the availability of suitable storage sites, suitable transport facilities and the technical feasibility of retro
fitting for CO: capture have been assessed.”

50. This is the definition on which we will be consulting shortly to explore stakeholders’ views in depth.
We hope it will help ensure a clear and widely shared understanding of what carbon capture ready means
at this stage of the development of the technology.

51. This definition is drawn from the IEA Greenhouse Gas’s group 2007 study on capture readiness, a
peer reviewed engineering study looking at capture and space (though not at transport and storage), whose
five expert authors were drawn from Imperial College, London, EON( a power station operator) and
Doosan Babcock (an power station equipment manufacturer). It is available at:

http://www.iea.org/Textbase/publications/free_new_Desc.asp?PUBS_ID = 1980

52. The Directive proposes that the requirement to be CCR should apply to all combustion plants of
300MW or more for which operating licences/consents are granted after the Directive had come into force.
We understand from the Commission that this threshold is 300MW electrical, rather than thermal. It would
at this level apply to all newly consented coal, gas, oil plants in the UK and also to the very largest standalone
CHP plants.

53. The government’s position on this proposal will remain reserved until Ministers’ response to the
consultation is agreed. Our interim position is a positive one in regards to the intention of the carbon capture
readiness proposal, but we are seeking more clarity about its scope and how the Commission intends it to
be implemented.
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Will the Government grant planning consent for new coal-fired plant before CCS technology is ready to be fitted
from the outset?

54. Given the amount of fossil fuel plant closing over the next few years as a result of stricter
environmental legislation (notably the Large Combustion Plant Directive), and the need for fossil fuel plant
to provide flexibility in the UK generation mix, we are likely to see consent applications for new fossil fuel
plant before CCS is proven.

55. All generation proposals are rightly subject to rigorous scrutiny through a development control
process. We do not comment on “live” applications. The Committee will be aware that some weeks ago
E.ON asked for the s 36 decision taking process on their Kingsnorth application to be suspended until after
the planned CCR (carbon capture ready) consultation has concluded. There are three other coal-fired
applications in the pipeline (though not yet received) since scoping opinions have been sought for the
mandatory environmental impact assessment that will accompany each application.

56. As explained in the previous section, any new coal plant will have no impact on the overall emissions
reduction effort by the EU as it will need to operate within the EU ETS cap, so neither CCS nor carbon
emissions would form part of our assessment of any application. We will be consulting on whether carbon
capture readiness should be a requirement for new combustion plant shortly.

How confident is the Government that it will be possible for a station to retro-fit CCS technology and still remain
cost-effective?

57. Until the technology has been demonstrated at commercial scale the full costs of retrofitting are not
known. We have committed to demonstrate the full chain of CCS at commercial scale, to prove both the
technical viability of commercial scale CCS and to better determine the cost. This is why we are keen to see
more progress on the commitment by EU Member States to demonstrate a range of technologies across the
EU—this is vital if we are to determine the viability and cost of retrofitting CCS for different types of plant.

58. Asthe EU ETS is strengthened and the cap tightened year on year, emissions allowances will become
increasingly expensive. This will make the more expensive abatement options, such as CCS, cost-effective.
At some point, the cost of emissions m reach a level where it should be cost effective to retrofit CCS, as this
will be cheaper than buying permits. When this point occurs, depends on the carbon price and the costs of
fitting and operating the CCS chain. It will not be cost effective to retrofit before the carbon price is right.

Will new coal-fired plants, even without CCS, be necessary in order to plug the energy gap?

59. Allowing energy companies to continue to have the option to invest in coal plant, as well as
maintaining some old plant, is important for two core aspects of energy security:

(a) the need to meet consumer demand for electricity at all times, and hence for electricity supplies to
be flexible, and

(b) the importance of diversity in our energy supplies.

60. Over the next decade or so a third of the UK’s electricity generation capacity is set to close as coal
and oil plant become subject to increasingly stringent environmental standards and nuclear stations reach
the end of their licensed lifetimes. By 2015, six of our nineteen coal stations will have closed and the average
age of the remaining coal plant will be 41 years.

61. Our electricity system needs to be able to meet the fluctuations in demand for electricity that we see
over the year, within each day and hour by hour and it is power stations that run on fossil fuels that are able
to provide this flexible responsiveness. Neither wind, as our primary source for renewable electricity, nor
nuclear power can respond to these variations in demand: output from wind generation depends on the
weather conditions and nuclear is suited to operating continuously and providing baseload generation.

62. Both coal and gas will be needed for reasons of diversity—avoiding dependence on a single supplier,
country or technology—which is fundamental to managing the risks to the UK’s security of supply. With
gas and coal sourced from different parts of the world, and coal reserves available from a much wider range
of countries than gas, one provides useful insurance against the other in case of supply problems. Further,
we have the benefit of continued domestic coal production: about one third of the coal used in our coal fired
plants is from UK mines.

63. We use gas not only for electricity generation but are also heavily dependent on gas for heating,
whether for hot water, cooking or heating homes and workplaces. Without coal as an alternative for
electricity generation, the UK would be more dependent on gas. In the winter of 2005-06, as a result of
concerns about gas supplies, gas prices doubled compared to the previous year and were very unstable. This
led to coal providing 42% of our electricity in the winter 2005-06, compared to 20% the previous year. As
a result, the impact on electricity prices from the effects of the high and unstable gas prices was dampened,
and supplies of gas were freed up to be used in other parts of the economy where fuel switching at short
notice is not an option (eg to heat homes).
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64. The winter of 2005-06 serves as a useful illustration of how the market reacts to cope with security
of supply problems. Given the complex interplay of factors that determine the supply and demand of
electricity, we believe that well-functioning markets are the best way to deliver security of energy supplies,
and to determine the appropriate generation mix to minimise the risk of power cuts.

65. As acknowledged in an earlier section, the emissions from coal mean that for it to be part of a future
low-carbon generation mix, actions have to be taken. The EWP set out a framework for action and we are

making real progress.

(a) We are supporting the strengthening of the EU ETS with a steadily decreasing cap to ensure that
we are able to meet our climate change goals.

(b) We are seeking to take a global lead on clean coal power generation by supporting one of the
world’s first commercial-scale carbon capture and storage plants on a coal-fired power station.

(c) Wehave also led the way in preparing for the future deployment of CCS with clauses in the Energy
Bill on the regulatory framework for carbon dioxide storage. And we are working with other
Member States to progress negotiations on the draft EU Directive on the geological storage of

carbon dioxide.

(d) We will shortly be consulting on carbon capture readiness.

29 May 2008

Witnesses: Mr Malcolm Wicks MP, Minister for Energy, Mr Martin Deutz, Head of Cleaner Fossil Fuels
Unit, and Ms Bronwen Northmore, Policy Director, Cleaner Fossil Fuels Unit, Department for Business,

Enterprise and Regulatory Reform, gave evidence.

Q31 Chairman: As you know, we have organised this
brief inquiry at relatively short notice because of the
considerable interest and controversy surrounding
Kingsnorth and the progress towards viable carbon
capture and storage. We have squeezed it into our
programme. Mr Wicks, I am very grateful to you
and your officials for coming in. I understand that
you want to make a brief opening statement.

My Wicks: First, thank you for enabling us to
provide evidence today. This is an issue that is very
dear to my heart and the government’s priorities. I
am accompanied by my colleagues Martin Deutz,
head of the Cleaner Fossil Fuels Unit in the
department, and Bronwen Northmore, policy
director of that unit. The International Energy
Agency predicts that global energy demand will be
more than 50 per cent higher by 2030 with energy-
related greenhouse gases around 57 per cent higher.
The increased demand for energy will be met largely
by fossil fuel power stations. In particular, demand
for coal is predicted to rise by 73 per cent by 2030. It
is not just in global terms that coal is an important
fuel; coal is and will continue to be in our judgment
a vital part of the UK’s energy mix essential for
providing us with secure and reliable energy
supplies. Yet we recognise that lower carbon
technologies are required if we wish to continue to
use fossil fuels and meet our climate change
objectives. The challenge, therefore, for the UK and
the world is to reconcile increasing energy demand
with the need for secure and diverse energy supplies
while ensuring that we reduce our carbon dioxide
emissions radically, which is where CCS could play
a vital role. With the potential to reduce emissions
from power stations by 90 per cent CCS can help us
meet both our energy security and climate change
objectives. However, the full chain of capture,
transport and storage is yet to be demonstrated on a
commercial scale power station. This is why the
government is supporting one of the world’s first
projects to demonstrate post-combustion capture

technology on a coal-fired power station with a
generating capacity of at least 300 megawatts. We
are also taking other actions to develop CCS
technologies. We are supporting research and
development through the research councils, the
Technology Strategy Board and the new Energy
Technologies Institute. We are providing capital
grants for the development of components of the
CCS chain through what we call the Environmental
Transformation Fund and also developing and
implementing one of the first comprehensive
regulatory regimes for the storage of carbon dioxide.
We are also working through multilateral
organisations such as the International Energy
Agency and the Carbon Sequestration Leadership
Forum to promote CCS globally. Indeed, we are
very active internationally. Finally, it is in our vital
interest that CCS is developed and deployed as
rapidly as possible both in the UK and globally. We
are taking the steps required to achieve this with one
or two other countries and leading the world by
our actions.

Q32 Chairman: If the government is so keen on CCS
and making such excellent progress towards it why
on earth is it even contemplating authorising the
construction of a coal-fired power station before we
have the technology?

My Wicks: There are mechanisms in place. I am
thinking of the European Union’s emissions trading
scheme of which we are fully a part. The objective of
the ETS is to help us across Europe to hit the very
demanding CO: reduction targets. The mechanism
of the ETS is to bear down on carbon emissions over
time. That means anyone contemplating a new fossil
fuel power station will have to take that into account
in terms of the economics and take steps to reduce
carbon emissions. Alongside climate change, which
I genuinely believe is the pre-eminent challenge for
us and the planet this century, we must have regard
to energy supply and security. If one looks ahead to
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a future when much of our electricity comes from
renewables—between 30 and 40 per cent of our
electricity could come from renewables by 2020—
after that time significant quantities of electricity will
come from nuclear power stations. One needs fossil
fuel power stations to provide flexibility and balance
in the system.

Q33 Chairman: What you have said about the EU
ETS and cap will confirm the very worst fears of
critics of the system because you seem to be using it
as justification for choosing the most polluting form
of technology for the newest coal-fired power station
in Britain.

Mr Wicks: 1 repeat that maybe together with
Norway and the United States we are the leading
nations in the world in CCS technology. We are
developing very good capacity and we are working
internationally. If we simply say there should be no
more coal-fired power stations until the technology
is fully proven, which sadly will be some years
hence—

Q34 Chairman: When?

My Wicks: None of us can be absolutely certain
because we need to demonstrate the technology. We
hope that our demonstration project will be up and
running in 2014.

Q35 Chairman: So, it may be another 20 years before
it is economically viable?

My Wicks: 1t is very difficult to predict when this
might become universalised in this country. I am not
embarrassed to say we do not know because none of
us knows the answer to that question. But those who
reject coal—by the way, sometimes they are the same
people who reject nuclear, but that is another issue—
have to answer the question about from where will
we get our energy supply? I think that given the
geopolitics of energy insecurity in future diversity, in
terms of energy resource is absolutely vital. If we did
not have coal it would bring forward an extra dash
for gas. We need to think of the national security
implications of that.

Q36 Chairman: Even though you honestly admit,
which I respect, that you have no idea when we may
have economically viable carbon capture and
storage technology you are quite happy to authorise
the construction of new highly polluting coal-fired
power stations in Britain?

My Wicks: You frame it in a certain way. When you
say that I admit it, it is not a question of your
dragging an admission out of me. I am proceeding
on the basis of the science and technology and
evidence base. I am pleased to do that before a Select
Committee. Maybe I am a bit old-fashioned, but
that is part of the thing you do before a Select
Committee. That is what the knowledge base tells us.
1 just report that to you, Mr Yeo. What I am trying
to say is that anyone who is serious in saying we
should never have any coal until the technology is
there must look at the implications for national
security and some competence in terms of what it
means for the diversity of resource for the national

grid. There are a number of other serious issues.
Perhaps my colleague Martin Deutz can add to the
argument.

My Deutz: New super-critical coal-fired power
stations emit about 20 per cent less for the same
amount of generation. Although what you say
would be correct if we built new unabated coal-fired
power stations, the net effect in terms of emissions
for the same level of generating output would be a
considerable reduction.

Q37 Chairman: But even with a 20 per cent reduction
in emissions from previous old-fashioned coal-fired
plant it would be vastly more than if you adopted
almost any other form of electricity generation?
Mpr Deutz: 1t still emits more.

Q38 Chairman: You are still very seriously above
any other alternative?
My Deutz: That is true.

Q39 Joan Walley: I want to return to the Chairman’s
question about allowing a planning application to
go ahead without knowing exactly when the
technology will be available. What is your response
to the letter from the Royal Society to the Secretary
of State that any planning permission should be
conditional by a certain future date on the
availability of abatement technology?

Mr Wicks: 1 hear the arguments. In a proper
argument I would want to bring in the other matters
that I raised today briefly about how to run a system
without the flexibility that coal can provide. It is
interesting that two winters ago when the price of gas
was so high supply was maintained at a difficult time
in large part because extra electricity from coal was
brought on because of the flexibilities in the system.
We are absolutely committed to developing clean
coal technology and CCS as quickly as possible. One
of the reasons we want a demonstration plant in the
United Kingdom is not only for the benefit of this
country in terms of our own carbon reduction
targets but so we can help to develop a technology
that has an application abroad. We are thinking
particularly of China. I suppose that if we did not
have coal-fired power stations we would be less able
to demonstrate the technology which is the way to
square the circle in future. As I said at the beginning
when I quoted the IEA estimates, whatever people
might wish in terms of renewables and energy
efficiency the world will be burning huge amounts of
fossil fuels. Eighty per cent of future demand will
come from fossil fuels, a lot of it being coal in places
like China. Our job with others is to make sure that
technology can help us to tackle that problem.

Q40 Joan Walley: But the Royal Society’s
recommendation was that there should be a
condition that would apply in future assuming the
technology was available?

Mpr Wicks: 1 am not sure that the emissions trading
scheme is always fully understood, although I am
sure this Committee understands it. After all, the
emissions trading scheme which is worthy of study
again, is about enabling us in Europe to hit our
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carbon dioxide targets and year by year it bears
down on carbon emissions and is a major incentive
towards the development of these kinds of
technologies.

Q41 Martin Horwood: The Secretary of State is on
record as admiring the German Government’s
willingness to provide a certain environment for
business in the medium term. Is this not a classic
example of where talk about the need for flexibility
and your rather hesitant language give the wrong
signals to business? If you are to invest in this
technology and you adopt the Royal Society’s
suggestion that if CCS is not in place by a definite
point, 2020, a power station must close, is that not
precisely the kind of environment to which business
will respond and invest in, whereas the hesitant
signals you give are precisely the wrong ones?

Mr Wicks: 1 was not trying to be hesitant but
analytical and comprehensive, maybe
unsuccessfully. If one is talking of business
confidence, at the moment when the technology at a
coal-fired power station has not been
demonstrated—bits and pieces have been
demonstrated round the world—we cannot fully
appraise what the cost will be except we know that
it is very substantial. The government will support a
demonstration project to the tune of hundreds of
millions of pounds. I do not give the precise figure.
If we were to say to business that in a certain year it
must provide this technology when it has not been
proven and we cannot be sure of the cost that will
simply lead to a new dash for gas. I do not think that
is about business confidence; it certainly does not
help us with diversity of supply.

Q42 Martin Horwood: In the end business needs a bit
of carrot and stick. We have a measly carrot in place
and I do not see the stick at all. Where is the risk in
which you are asking them to invest?

My Wicks: 1t is not for me to ask you questions, but
I think that a study of the emissions trading scheme
is helpful here because, if you like, that is the stick.
It is saying that unless companies reduce emissions
they pay the cost by having to supply the certificate.
I cannot stress enough that that is now a very
significant driver in Europe.

Q43 Chairman: The problem about the emissions
trading system in this context is that we all know that
phase one was a failure; power stations made a huge
financial gain from it and emissions were not
reduced in Britain, the EU or anywhere else as a
result. I acknowledge that phase two has a tighter
and progressively reducing cap, so there is a limit,
but if the existence of the EU ETS cap is to be used
by industry or any government department as a
justification for the choice of the most polluting
technologies I think you are undermining the
concept of emissions trading. You will say to people
that if you have this system somehow it will allow
them to salve their conscience and get away with
polluting as much as they want because somewhere
in the world someone will make a saving. I believe
that is a very poor argument.

My Wicks: 1 hope that the Committee has not fully
made up its mind at this stage. I am sure it will want
to deliberate, looking round the room, in a very
open-minded way upon the evidence that people will
bring to bear on this issue.

Q44 Chairman: We have a record of producing very
measured reports.

Mpr Wicks: 1t is not for me to say how you should
write your report, but it must include a significant
chapter on ETS and it must recognise where we are
moving to on phase three. Frankly, any serious
contribution to this debate—I know that there will
be a serious contribution by the Committee—must
look at issues of diversity and from where supply in
future will come. Some people do not like nuclear;
maybe some people do not like coal, but the British
people need fuel and serious people must address
that question.

Chairman: They need low carbon fuel particularly.

Q45 Mr Hurd: The Committee has looked at the
emissions trading scheme in great depth. I do not
think there is a committee that has written more
reports on the subject. The conclusion is quite clear:
it has been a failure up to now in terms of reducing
carbon emissions and it has signally failed to deliver
a carbon price that will drive the private sector to
accelerate the development, let alone the
deployment—one must distinguish between the
two—of this absolutely critical technology. The
message is that this is the time when we need some
ambition in the public sector and your government
is not demonstrating it.

My Wicks: We can all play the game.

Q46 Mr Hurd: It is not a game.

My Wicks: There is one serious game. I am proud of
the fact that the UK Government is doing this. We
are not alone because the Norwegians are moving
ahead very well and the Americans have set aside
money. I cannot think of anyone else in Europe who
is doing it. The European Commission would want
12 demonstration projects. I worry where the rest are
coming from. One could say that there is a lack of
ambition with only one and then one could have a
bidding war. Should it be two or three? We would
need to make judgments about where we cut other
public taxes or expenditure to pay for that. I put it
to you that with our demonstration project, other
financial support for the R&D, a lot of science
behind it and the international efforts we are
making, we are not doing too badly as a country on
this one.

Q47 Dr Turner: How will the government meet its
emission reduction targets if coal-fired power
stations like Kingsnorth and any others in the
pipeline get the go ahead? Are not coal-fired power
stations entirely contradictory to our need to reduce
CO2 emissions to meet our targets?

Mr Wicks: We are trying to balance a number of
things here. I am as taken by the science as this
Committee. This is the pre-eminent challenge for us.
We can meet it rather easily if we close down all
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power stations but the British public and industry
want power, so serious people have to address the
question of where that power comes from in future.
I stress—because it is an issue that worries me—the
national security implications of energy supply. The
answer to the question is that we will bear down on
carbon emissions by a major programme of energy
efficiency measures, zero carbon housing by 2016,
more efforts to improve the energy efficiency of our
dwellings and a number of other schemes to
encourage businesses to reduce energy. Part of the
answer, as Dr Turner knows, is the development of
renewables. We have made the commitment that 15
per cent of all energy should come from renewables
by 2020 or thereabouts. That is the target set by the
European Union. That means that perhaps 30 or 40
per cent of all our electricity comes from renewables
by 2020. There is a raft of other measures including,
though not fully demonstrated by 2020, carbon
capture and storage.

Q48 Dr Turner: It does not really answer the
question about the incompatibility of unabated
coal-fired power stations and our emission targets.
Mr Wicks: But I thought the question was how we
would tackle carbon emissions. I outlined very
broadly our approach.

Q49 Dr Turner: But we make it that much more
difficult by opening new unabated coal-fired power
stations. Do you accept that failing to ensure the
abatement, or at least making retrofitting absolutely
conditional, weakens our position in climate change
negotiations because it does not look as if we are
serious?

Mpr Wicks: 1 do not accept that. Most recently at the
International Energy Forum when we organised
with our Norwegian colleagues an informal meeting
of ministers from a number of key countries on CCS
we found that people respected our position on coal
and CCS. I am sorry to return to it, Chairman. This
is not a debate. I have been on the other side of the
room, and I know which is the easier side. I look
forward to returning one day to the more
comfortable zone. It is not for me to ask the
Committee questions, but in terms of our energy
strategy one must put serious questions. If some
Members of the Committee, maybe the majority, say
no to coal in future, at least half say no to nuclear
and probably the Committee does not like the idea
of a dash for gas, it is beholden on you to tell the
British public how to keep the lights on in future.
Chairman: A couple of years ago we wrote a report
in which we left the door open for nuclear, which was
a very controversial issue, so I do not think you can
characterise this Committee as being wholly against
it. But our concern about coal relates to the fact that
alternatives are available and we are rushing into
this before we even know when a viable carbon
capture and storage system will be available. That
seems to us to be extremely dangerous and underlies
the concerns of this Committee which we know also
exist outside it.

Q50 Mark Lazarowicz: Should not at least planning
conditions be applied from the start to require CCS
to be in place by a certain point and if it is not in
place at that point the operating licence is
withdrawn? Is it not sensible to have that kind of
control? If you cannot do it by a certain date you
cannot continue to operate it. That provides a
potential guarantee that things will not get out of
control.

Mr Wicks: 1 think much depends on the carbon
price. If you look at it chronologically—none of us
can be certain of it—let us assume that the
demonstration project is up and running by 2014
and other projects by the Norwegians, Americans
and we hope others—I do not want us to be the
world leader on this; I would like there to be 20
world leaders—also demonstrate the technology. I
suppose one would then assume that in the decade
from 2020 onwards one would start to see the
development of many such projects. The serious
question is how those projects are funded. I do not
have all the answers to that. I hope that the
strengthening of carbon markets in Europe but
maybe elsewhere—there are signs of that in North
America—will bring forward a sufficiently good
price for carbon that it will provide some of the
financial incentive for CCS. Will it be enough? I do
not know. There are some encouraging signs for
enhanced oil recovery. After all, we need to store the
CO2 somewhere. In many places it will be in depleted
oil and gas reservoirs. Enhanced oil recovery may
help, but how this is funded in future is a very serious
question. I guess that one way or another the price
will be passed on to the citizen, either the taxpayer
or, more likely, the consumer.

Q51 Mark Lazarowicz: But you are putting it all on
the ETS forcing up the carbon price?

Myr Wicks: 1 cannot remember the forward
projection for carbon, but in phase three it starts to
look a lot healthier in terms of the forward price.
That is all we can say in terms of phase three.

Q52 Martin Horwood: As Mr Hurd has already
pointed out, the price of carbon is not yet sufficiently
robust to disincentivise or change the investment
patterns on issues like this. One of the factors in the
Heathrow decision is the shadow price of carbon
that your department supplied to the consultation.
Is that same shadow price to be factored into this
decision, or does the criticism you have received over
Heathrow and the fact it was set so much lower than
the Stern report’s suggested shadow price for carbon
enable you to look at that again?

My Wicks: 1 am trying to think how it affects what
you call “this decision”.

Q53 Martin Horwood: I am referring to whether or
not to give the go ahead to Kingsnorth and whether
it poses such an economic risk in terms of its threat
to the environment which is the whole Stern
scenario.

Myr Wicks: You will understand that we are not
talking about any one power station application.
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Q54 Martin Horwood: 1 was asking about the
shadow price of carbon that Defra comes up with
and supplies to other departments. Presumably, it
will be used here.

My Wicks: 1 think that with ETS we need to look
forward. I now have a figure in front of me magically
which says that the European Union predicts that
for phase three, 2013 to 2020, the forward price will
be €39. Phase one was a disappointment. Going
forward, one starts to see a reasonably robust price
for carbon.

Q55 Martin Horwood: But will you use the Defra
shadow number used on the Heathrow consultation
which was much lower than that recommended in
the Stern report?

Myr Wicks: 1 need to take advice and write to the
Committee later.” I am not sure what relevance the
shadow price has to this matter.

Q56 Martin Horwood: It enables you to calculate the
economic risk of the threat to the environment. The
whole basis of Stern’s scenario is that you have to
factor in the economic threat.

My Wicks: Let me write to the Committee to give
precise information on it.?

Q57 Mr Hurd: You cited the 2013 to 2020 price of
carbon as being about €39. Who knows? The point
I am trying to make is that the chief executive of BP
tells me that at the moment the cost to them is about
€100. There is an enormous gap even on your rosy
projections. The private sector has no economic
incentive to accelerate this technology; it must be
done by the public sector that drives the
technological development phase. Reliance on the
carbon price is extremely worrying. The gap is
enormous.

Mr Wicks: Of course it is. I also share this
frustration. I wish that the technology had been
demonstrated 10 years ago.

Q58 Mr Hurd: So, why did we not proceed with
Peterhead?

Mr Wicks: 1 will come to that. I wish the technology
was out there and we could now see it being used for
any fossil fuel power stations going forward, but that
is not where we are. Coal is the biggest polluter, but
why not go further and say there should be no more
gas power stations? I am afraid that that is where a
bit of political reality needs to come in terms of the
need for diversity of fuel supplies in future. As to
Peterhead, 1 do not believe it would have been
sensible or proper governance, if we were to have a
demonstration project that cost the British taxpayer
literally hundreds of millions of pounds, to give it to
the first one that came forward, namely the BP
Miller Field Peterhead project. That is hardly
sensible. Perfectly properly, we decided to have a
competition and then made the decision—it was
controversial but I believe it was the right one—that
instead of pre-combustion it should be post-
combustion. One can argue about that. We decided

7 See Ev 27
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on post-combustion because of the advice that that
technology could be of most relevance to China and
could be retrofitted there. I think it is good
governance to have a competition and let a number
of companies and consortia come forward.

Q359 Dr Turner: You have told us why you restricted
the competition to post-combustion, but what do
you plan to do to facilitate the development of pre-
combustion as well, because the rest of the CCS
technologies should be allowed to develop and can
make a contribution to coal as well as gas? What
measures does the government have in mind to
facilitate them?

Myr Wicks: Perhaps I may ask my colleague
Bronwen Northmore to outline the other work we
have been doing.

Ms Northmore: The decision was taken against the
global background of demonstrations that were
taking place elsewhere. These are very expensive and
itis not really realistic for one country to be expected
to demonstrate all the technology combinations.
Therefore, we looked at what Norway was doing; it
was concerned with post-combustion on gas. We
looked at what the US was doing at the time which
was pre-combustion on coal. It was carrying out an
IGCC project. Therefore, the gap in demonstration
was post-combustion on coal, and that also
happened to be relevant to our new proposed coal
generation in the UK and is the technology of choice
for generators the world over. Post-combustion
capture is by far the most relevant to the new coal
projects being constructed in China and India. That
was the thinking behind it. We are very keen to see
a global network of demonstrations where
information is shared as widely as possible among
those projects in order to facilitate the fastest
possible roll out of CCS across the world. Therefore,
it is a global picture.

Q60 Dr Turner: I was told a year ago by the CCS
Association that there were at least 10 projects ready
to go but were being held in abeyance because the
market incentives and regulatory framework were
not in place. What you have not told me in your
answer is what you are putting in place so that these
10 projects, which include various forms of pre-
combustion and so on, can go ahead. They are ready
as of now.

Ms Northmore: We have done a lot of work on the
regulatory framework. There is an EU directive on
carbon capture and storage, including carbon
capture readiness, which is relevant to Mr
Lazarowicz’s question about where we go in terms of
mandating. That regulatory framework is being
applied in the UK through the Energy Bill and the
EU directive, so I honestly believe that the UK is
extremely well placed in terms of the regulatory
framework and is leading the world on it. We are
better placed to be able to store carbon dioxide.
Myr Wicks: A good chunk of the Energy Bill
currently before Parliament puts in place a
regulatory framework for the safe storage of
carbon dioxide.
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Q61 Dr Turner: But it contains no measures to give
market incentivisation towards its use.

My Wicks: That Bill does not. I repeat the mantra
about the ETS. That is one that does provide
incentives going forward. If there are 10 projects or
so that you argue the taxpayer should support—-

Q62 Dr Turner: I am not arguing that. My argument
is that if you have the right conditions in place then,
to quote a frequent government mantra, the market
will provide.

Mr Wicks: This is where we are all struggling at the
moment. Prime facie, there is no profit at the
moment in storing carbon dioxide. Therefore, we
have been discussing how to incentivise it. I do not
think I would use the words “market failure”; it is
not one of my favourite terms, but there is no profit
in stripping out CO» very expensively, transporting
it through pipelines and storing it under the North
Sea, for example. Therefore, all of us are thinking
through how to incentivise it. I have stressed the
carbon market, but meanwhile we are spending a
great deal of the taxpayer’s money on this one
demonstration project.

Q63 Dr Turner: As we have already discussed, so far
the ETS has not delivered and will not deliver the
kind of market signals of the strength and reliability
that will be needed to incentivise this for a
considerable time in future. Has the government had
any other thoughts? You have had time to think
about it.

My Wicks: We have had time to think about it. [ am
rather conscious of how we now often express
frustrations over things that some of us at least had
not heard of four years ago. Of course we are all very
wise about these things after the event. I am not
complacent, but I think we are doing pretty well as
a country. I am not convinced that even if we found
the money we could support 10 projects because we
have not demonstrated one yet. We have to learn
how to walk before we can run. If you are asking me,
Dr Turner—you are not—why the taxpayer does
not support 10 projects, that is a bid of, say, at least
£5 billion.

Dr Turner: [ was not saying that.

Q64 Mr Chaytor: What are the specific reasons for
the time it has taken to come to the view that
competition is the right way forward to bring CCS
to reality, because the technology in its separate
components has been in existence for a number of
years? The 2003 White Paper contained considerable
discussion about the potential for CCS, but it was
five years before the competition was launched.

Mpr Wicks: The decision to support a demonstration
project was not taken until May 2007. As I recall, we
were busy on one or two other things. The
competition to select a project was launched on
schedule in November 2007. I think we are sticking
to quite a tight timetable.

Q65 Mr Chaytor: To explain, given that the
Intergovernmental Panel on Climate Change has
been in existence for the best part of 15 years, that

the Kyoto protocol was signed in 1997, that we have
known about the increasing consumption of coal in
China and India for a number of years because of
their rates of economic growth and about the crisis
in our own coal industry, I