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CCUS Cost Challenge Taskforce report delivered in July 2018
https://www.gov.uk/government/groups/ccus-cost-challenge-taskforce

The Taskforce has four key messages for Government
1. We need to recognise the CCUS opportunity and the urgency of acting now in order to
deliver CCUS at scale, at lowest cost. Project lead times are long, and time is limited if
we are to deliver CCUS on the scale which may be necessary by 2050, with potentially
well over 100 million tonnes of carbon dioxide per year needing to be stored. This can
be achieved with joint industry and Government vision, supported by the first
projects becoming operational from the mid-2020s and an industry pipeline of
financeable projects.
2. CCUS can unlock value across the economy to enable low carbon industrial products, decarbonised
electricity and gas, a hydrogen economy, greenhouse gas removal, and new industries based around
utilising CO2.
3. We need viable business models to move the technology to a sustainable commercial footing.
4. We believe that CCUS can already be deployed at a competitive cost.
Project concepts being proposed are comparable on cost with other first of a kind low carbon technologies.
Our approach is to focus on deploying CCUS in clusters, with the cluster stakeholders identifying how the
value of CCUS can best be secured to benefit their local economies and needs.

Government funding to deliver on CCUS announced at COP 24, 13 Dec 2018

Claire Perry, Minister of State for Energy and Clean Growth, announced £170M funding for an Industrial
Clusters mission under the Industrial Strategy with the objective ‘We will establish the world’s first net-zero
carbon industrial cluster by 2040 and at least one low-carbon cluster by 2030’.
Critically for CCUS, ‘in at least one cluster, by 2030, the low-carbon infrastructure needed to support
industrial decarbonisation will be in place and operational.’
https://www.gov.uk/government/news/world-first-carbon-net-zero-hub-of-heavy-industry-to-help-uk-seize-global-economic-opportunities-of-clean-growth

Committee on Climate Change Net
Zero report, May 2019
https://www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/

Carbon capture and storage (CCS) in industry, with bioenergy (for GHG
removal from the atmosphere), and very likely for hydrogen and
electricity production. CCS is a necessity not an option. The scenarios
involve aggregate annual capture and storage of 75-175 MtCO2 in 2050,
which would require a major CO2 transport and storage infrastructure
servicing at least five clusters and with some CO2 transported by ships or
heavy goods vehicles.

https://ukccsrc.ac.uk/wpcontent/uploads/2020/04/UKCCSRC_Webseries_Bryony_Livesey_Presentation.pdf

Range of CO2 capture technologies appears to be post-combustion on flue gases,
including SMR, and pre-combustion for H2 from ATR/POX with pipeline transport and
offshore CO2 storage in depleted gas fields and saline aquifers.

Budget Speech, 11 March 2020
Madam Deputy Speaker,

I can make one further announcement on green growth.
Carbon Capture and Storage is precisely the kind of exciting technology where Britain can lead the world
over the next decade.
I can announce today that we will invest at least £800m to establish two or more new Carbon Capture and
Storage clusters by 2030.
Once up and running, these clusters will store millions of tons of carbon dioxide that would otherwise be
released into the atmosphere.
The new clusters will create up to 6,000 high skill, high wage, low carbon jobs in areas like Teesside,
Humberside, Merseyside or St Fergus in Scotland.
It’s levelling up in action.
………
https://www.gov.uk/government/publications/budget-2020-documents/budget-2020

Budget Report – March 2020
1.226 As part of this, to help meet the challenge of net zero and ensure that the UK is at the forefront of
new decarbonisation technologies, the Budget commits to at least double the size of the Energy
Innovation Programme.

1.237 HM Treasury will also publish two reviews this year – one into the economic costs and
opportunities of reaching net zero, the other led by Professor Sir Partha Dasgupta into the economics of
biodiversity.
1.241 Carbon capture and storage will be important to decarbonising both power and industry. It can
provide flexible low carbon power and decarbonise many industrial processes, whilst also offering the
option for negative emissions at scale. The Budget announces a CCS Infrastructure Fund to establish CCS
in at least two UK sites, one by the mid-2020s, a second by 2030. Using consumer subsidies, the
government will also support the construction of the UK’s first CCS power plant.

https://www.gov.uk/government/publications/budget-2020-documents/budget-2020

PM’s speech, 1 July 2020
Up to £100m of new funding for research and develop a brand new clean
technology, Direct Air Capture (DAC), which captures CO2 emissions directly from the
air around us.
If successful, DAC technology could be deployed across the country to remove
carbon from the air, helping sectors where it’s tough to decarbonise such as aviation.
To help bring forward this technology, the government is exploring options around
carbon pricing and incentives, where the government may pay a price per tonne of
CO2 captured.

PM outlines his Ten Point Plan for a Green Industrial Revolution for 250,000 jobs
https://www.gov.uk/government/news/pm-outlines-his-ten-point-plan-for-a-green-industrial-revolution-for-250000-jobs

18 November 2020, Prime Minister's Office, 10 Downing Street

The Prime Minister today sets out his ambitious ten point plan for a green industrial revolution
which will create and support up to 250,000 British jobs.
…. the Prime Minister’s blueprint will allow the UK to forge ahead with eradicating its contribution to climate change by 2050,
particularly crucial in the run up to the COP26 climate summit in Glasgow next year.
The plan – which is part of the PM’s mission to level up across the country - will mobilise £12 bn of government investment to
create and support up to 250,000 highly-skilled green jobs in the UK, and spur over three times as much private sector
investment by 2030.
At the centre of his blueprint are the UK’s industrial heartlands, including in the NE, Yorkshire and the Humber, W. Midlands,
Scotland and Wales, which will drive forward the green industrial revolution and build green jobs and industries of the future.
The Prime Minister’s ten points, which are built around the UK’s strengths, include:
2. Hydrogen: Working with industry aiming to generate 5GW of low carbon hydrogen production capacity by 2030 for industry,
transport, power and homes, and aiming to develop the first town heated entirely by hydrogen by the end of the decade.
8. Carbon capture: Becoming a world-leader in technology to capture and store harmful emissions away from the atmosphere,
with a target to remove 10MT of carbon dioxide by 2030, equivalent to all emissions of the industrial Humber today.
To deliver on six points of the plan, the Prime Minister has announced new investment, including:
Carbon capture: To revitalise the birthplaces of the first industrial revolution, the UK will be at the global forefront of carbon
capture, usage and storage technology, benefiting regions with industries that are particularly difficult to decarbonise.
An extra £200 million of new funding to create two carbon capture clusters by the mid-2020s, with another two set to be
created by 2030. This increased the total invested to £1 bn, helping to support 50,000 jobs, potentially in areas such as the
Humber, Teesside, Merseyside, Grangemouth and Port Talbot.

The Gleneagles Communiqué
14. We will work to accelerate the development and commercialization of Carbon Capture and Storage
technology by:
(a) endorsing the objectives and activities of the Carbon Sequestration Leadership Forum (CSLF), and
encouraging the Forum to work with broader civil society and to address the barriers to the public
acceptability of CCS technology;
(b) inviting the IEA to work with the CSLF to hold a workshop on short-term opportunities for CCS in the
fossil fuel sector, including from Enhanced Oil Recovery and CO2 removal from natural gas production;
(c) inviting the lEA to work with the CSLF to study definitions, costs, and scope for ‘capture ready’ plant and
consider economic incentives;
(d) collaborating with key developing countries to research options for geological CO2 storage; and
(e) working with industry and with national and international research programmes and partnerships to
explore the potential of CCS technologies, including with developing countries.

https://conservative-speeches.sayit.mysociety.org/speech/599724

David Cameron: Speech at Chongqing University in China
Rt Hon David Cameron, Thursday, December 20 2007
For my country, which led the Industrial Revolution, this means that today we must lead the Green
Revolution in the new technology of renewables, energy efficiency and decentralised energy.
Both Britain and China have large reserves of coal. Yet, today, burning coal for electricity is a huge
contributor global warming.
But we are on the brink of accessing a technology that could change all that.
Carbon Capture and Storage.
Right now, at least a dozen CCS pilots are ready to launch around the world.
But even though we have the depleted oil and gas fields that are ideal for testing this technology,
not a single pilot is yet taking place in Britain. We cannot afford this kind of delay.
So I can announce that developing green coal will be a priority for a Conservative Government: we
will do what it takes to make Britain a world leader in this crucial field.

All existing coal-fired power stations should be retro-fitted with CCS, and all future coalfired power stations should be built with CCS.

DECC – The Energy Act 2010

The Queen’s Speech on November 18, 2009 included Energy Bill with funding for CCS.
Initially to be CCS on coal only but fuel neutrality was proposed by Conservatives in the
Committee stages and adopted by the Labour Government. The Bill was passed with
cross-party support just in time before the 2010 General Election.
On 8 April 2010 the Energy Bill received Royal Assent becoming The Energy Act 2010
The Act introduced a new levy of up to £11bn on electricity to fund all types of power
station CCS demonstration projects and to support the retrofit of additional CCS capacity
to those projects should it be required at a later date.
But the CCS measures were never put into force when a Conservative/Liberal Democrat
coalition government came to power and plans for all new coal power stations by utility
companies were abandoned as a result of the recession.

“Show us the money” says Alstom after Scottish Power’s
Longannet CCS project collapses
October 19, 2011
Alstom, Drax and National Grid have proposed building a 426 MW gross oxy-fuel CCS plant at the 4 GW
Drax coal plant.
French power OEM Alstom wants part of a £1 billion UK Government pot to fund carbon capture and
storage (CCS) projects for its proposed 426 MW oxyfuel project at Drax power station after Scottish
Power’s Longannet project collapsed.

http://millicentmedia.com/20
11/10/19/show-us-themoney-says-alstom-afterscottishpower%E2%80%99slongannet-ccs-projectcollapses/

Longannet and Kingsnorth FEED (front end engineering design)
study data (partially redacted) placed in the public domain
http://www.decc.gov.uk/en/content/cms/emissions/ccs/demo_prog/feed/feed.aspx

DECC workshop 5-6 Dec 2011 in London, about 150 people attending

DECC CCS Commercialisation Programme (soon 2nd CCS Competition)
Through the construction and extended operation of commercial scale CCS plant, this Programme will:
• generate learning that will help to drive down the costs of CCS,
• significantly reduce the remaining technology risks,
• test and build familiarity with the CCS specific regulatory framework,
• encourage industry to develop suitable CCS business models, and
• contribute to the development of early infrastructure for CO2 transport and storage.
3 April 2012
3 July 2012
30 October 2012
14 January 2013
20 March 2013
Summer 2013
Early 2015
2016-2020
July 2015
28 November 2015
January 2017

Competition launched (soon stopped being Commercialisation Programme)
Bids received
4 projects selected for new intensive negotiations
Revised proposals submitted
DECC announces 2 projects to proceed
Signature of FEED contracts with 2 projects
Final Investment Decisions on up to 2 projects (later became early 2016)
Projects to become operational
Office of Budgetary Responsibility forecasts Levy Control Framework already overspent
Government withdraws £1bn capital grant for 2nd CCS Competition
Second National Audit Office report on a failed CCS Competition

Report by the Comptroller and Auditor General, Department for Business, Energy & Industrial Strategy
Carbon capture and storage: the second competition for government support, HC 950 SESSION 2016-17 20
JANUARY 2017

Key findings - The role of CCS
CCS could make a significant contribution to decarbonising the economy, but there are challenges which increase the costs
to deploy it in the UK. CCS has the potential to contribute to the decarbonisation of the power, industrial, transport and
heating sectors. Together these make up around 83% of the UK’s CO2 emissions.
Recommendations
In developing its next phase of supporting CCS, the Department should:
a. Maximise the potential value from the competition by incorporating the lessons it and the key stakeholders have
learned into any new CCS strategy.
b. Ensure it understands, from the outset, the position of CCS developers and their ability or willingness to carry certain
risks and applies this in its approach.
c. Assess options for how it can make early projects more affordable to taxpayers and consumers.
d. Agree early with HM Treasury any affordability constraints.
More generally, the Department should:
e. Work with HM Treasury to establish and use a consistent way of measuring the value of investments in different
generating technologies that enable meaningful comparisons.
f. Regularly revisit its commercial strategy and the value-for-money case in light of the evolving understanding of the
delivery environment and market conditions.
g. Consider the possible consequences of, and its risk appetite for, scenarios that are outside its central forecast or
expectation when it develops a new project or programme.

Overall conclusions
• A £1bn grant doesn’t buy you CCS, although it’s a good down payment
• CCS has to access other revenue streams, for low carbon electricity, hydrogen, products
and for GGR, to cover the full costs of deployment
• And the offering has to satisfy the Treasury as being technically sensible and good value
for money

Spending Review, 25 November 2020

CCS will be essential to meeting net zero globally, and the UK has an unrivalled asset –
the North Sea – that can be used to store captured carbon under the seabed.
To capitalise on this global opportunity, SR20 provides £1 billion for a Carbon Capture
and Storage Infrastructure Fund and will help establish four CCS clusters by 2030,
capturing up to 10 megatonnes of carbon dioxide a year by 2030.
These clusters will bring jobs and investment to industrial heartlands in areas of North
East and North West England, the Humber, Scotland and Wales.

14 December 2020

https://www.gov.uk/government/publications/en
ergy-white-paper-powering-our-net-zero-future

The Energy White Paper: Powering our Net Zero Future, 14 December 2020
https://www.gov.uk/government/publications/energy-white-paper-powering-our-net-zero-future

The Energy White Paper: Powering our Net Zero Future, 14 December 2020
https://www.gov.uk/government/publications/energy-white-paper-powering-our-net-zero-future

Principles for market measures to support CCS deployment
• Accept higher initial costs for the early CCS projects, but encourage knowledge sharing for cost reduction
• Facilitate the implementation of shared CO2 transport and storage infrastructure, to give cost reductions from increased
scale – Regulated Asset Base (RAB) model

• Provide a dispatchable CfD payment for CCS electricity, that covers the price differential between market price and CCS
generation costs – in theory will go to zero when carbon price high enough:
• a fixed payment, based on plant availability, to cover fixed costs;
• a variable payment, linked to electricity output, to cover operating costs
• For biomass plants, provide an additional payment for negative emissions, possibly with a CfD linked to market carbon
prices, based on CO2 captured and securely stored less lifecycle CO2 emissions for the biomass (similar for DACCS)
• Require these subsidised CCS power plants to be designed for flexible operation to secure electricity supplies in systems
with growing amounts of intermittent renewables
• CCS power plants should be operated as specified below to provide the maximum benefits:
• CCS power plant operation to support effective grid operation or system security takes precedence
• BECCS power plants operate behind zero marginal cost generation plants
• Fossil power plants with CCS ahead of fossil power plants without CCS
• Industry – cannot accept higher CO2 costs without a border carbon tariff – CfD on market carbon price suggested, plus
capital grants
• Hydrogen produced with CCS - use the above mechanisms where possible to avoid market distortion, CfD on alternative
fuels for other applications (e.g. heating in buildings, road fuels)
• Provide long-term contracts with a reliable counterparty to reduce financing costs

Treasury Interim Net Zero Review
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945827/Net_Zero_Review_interim_report.pdf

Energy: Budget 2020 included a pledge to at least double funding for energy innovation, as well as to
bring forward the phase-out date for unabated coal generation to 2025. The government has also
committed to supporting the development of one power Carbon Capture and Storage (CCS) plant by
2030 to reduce emissions from gas-fired power stations; £1.03 billion for the CCS Infrastructure Fund to
help establish four CCS clusters by 2030; and a £240 million Net Zero Hydrogen Fund to help develop up
to 5GW of low-carbon hydrogen capacity by 2030. Finally, the Energy White Paper addresses the
transformation of the entire energy system in the context of net zero, looking across the power
generation, networks, buildings, industry, energy markets and oil and gas sectors.
………………………………………………………………..
Risks of natural monopoly appear in the electricity and gas grids and in a potential CO2 network to
support carbon capture and storage. For this reason, Ofgem regulates the electricity and gas network
companies’ revenue, investment and performance standards.

Treasury Interim Net Zero Review – Market Failures
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945827/Net_Zero_Review_interim_report.pdf

Greenhouse gas removals

The CCC is clear that greenhouse gas removal technologies (GGRs) are likely to have a role in offsetting residual
emissions, especially in hard to abate sectors such as air travel. These removals can therefore be viewed as the
cost of reducing the negative externality in a given sector, or as positive externality in their own right.
The government has issued a call for evidence on GGRs, as there are a variety of options to be considered.
Beyond the measures captured in the land use section above, the CCC identify bioenergy and carbon capture
and storage (BECCS) and wood in construction (WIC) as the most currently feasible ways to remove greenhouse
gases. However, there are non-price static market failures that must be overcome for the market to work
effectively. For example, imperfect and asymmetric information about where the biomass being used for BECCS
or WIC is from, the sustainability impacts and the amount of carbon that is sequestered in each unit may
prevent the market from working efficiently. This risk becomes greater if biomass is traded overseas, with a
need for international transparency and cooperation.
A CO2 Transport and Storage (T&S) network is required for BECCS, as with all CCUS processes. This new network
may present natural monopoly market failures, as there are large initial fixed costs to the deployment of the
infrastructure that continually fall as the network is expanded. A competing network of pipes might not be
feasible, nor economically efficient. However, having only a single initial provider does create risks of monopoly
power that could result in poor quality and/or overpricing of services, if left unaddressed.

Treasury Interim Net Zero Review – Market Failures
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945827/Net_Zero_Review_interim_report.pdf

Greenhouse Greenhouse Greenhouse gas removals gas removals gas removals
(continued)
There are also other less developed GGRs being considered in the UK such as enhanced weathering and
Biochar. Current analysis suggests direct air carbon capture and storage (DACCS) is likely to have the greatest
deployment potential of these approaches in the UK by 2050.
These will require further research and development to reduce their costs, to understand their effectiveness
and their trade-offs.
The knowledge gained from this research and development is a quasi-public good as it is difficult to
exclude people from accessing research findings, and information is not depleted by use.

