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Overview 

•The Climate Change Act and the Committee on 
Climate Change 

•Building a low-carbon economy (role of CCS) 

•CCS in the UK - context 

•CCS in the UK – a strategic approach 



The UK has used the Climate Change 
Act as a framework to drive change 

since 2008 

Requirement that Government 
brings forward policies 

Committee on Climate Change to 
monitor progress and suggest 

changes 

Carbon budgets 

2050 Emissions Target 

A toolkit 

A monitoring 
framework 

A pathway 

A goal 1 
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The Committee draws on a wide range of 
evidence to provide its independent view of 

the best path to 2050. 
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2010 emissions 

International aviation                    
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2050 objective  

160 MtCO2e 

 

628 MtCO2e 

75% cut  
(= 80% vs. 

1990) 

The UK 2050 target is a tough 
but achievable challenge 
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The carbon budgets provide stepping 
stones to the long-term target 

Carbon 
budgets: The 
cost-effective 

path to the 
2050 target 
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Energy system model trajectories for the 
power sector 



Our scenarios reflect this need 
to build options 

‘Optimum’ level in 
2050 is highly 

uncertain 

Near-term deployment should keep 
that range in play 



Given various risks and uncertainties a portfolio 
approach is appropriate for power sector 
decarbonisation 

Economics 
Current     Future 

Resource Limitations / Risks 

Likely to play major 
role 

Nuclear Sites, waste storage, public 
attitudes 

Onshore 
wind 

Probably 
limited 

Acceptability (planning) 
constraints 

Offshore 
wind 

? 
 

Could play major role, 
UK deployment 
important to 
developing option 

CCS Best at 
low LF ? 

Access to storage 
Subject to demo success 

Tidal stream 
and wave 

? Subject to demo success 

May play role, UK 
deployment less 
important to drive 
down costs 

Solar PV Globally 
driven 

? Probably 
limited 

Tidal 
barrage 

Limited scope for 
costs to fall 

Useful option if others 
constrained/expensive 

= favourable outlook = uncertain, potentially favourable 

A portfolio approach: Firm minimum commitments on less mature technologies are required (e.g. 20-

25GW offshore, 4-7 GW CCS by 2030), alongside competitive investment in mature technologies. 

Appeared lowest 
cost 

 



Value of CCS in power sector 
decarbonisation 

CCS important in power for:  

• Flexible low-carbon generator: 
decarbonised mid-merit plant to 
complement the variable output of 
renewables 

• Anchor load to support CCS 
infrastructure, sharing the costs 

• Pathway to Bioenergy for electricity 
generation, with CCS (BECCS) 

Costs includes carbon price 



Importance of CCS: industry 
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Bioenergy - wood in construction

Fuel switching to electricty and
hydrogen

CCS

Refineries

Options within carbon-intensive
industry

Conventional energy efficiency



Importance of bioenergy with CCS 
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CCC work on Hydrogen 

Need to decarbonise heat 

Previously considered 
electrification the best option, 
but: costly, disruptive, 
consumers don’t want it.  

Possibility to use existing gas 
grid with a decarbonised gas 
(e.g. H2)  

Best method of large-scale H2 
production is via Steam 
Methane Reforming, but need 
to capture the carbon.  
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2010 emissions 

International 
aviation  & shipping 

UK non-CO2 GHGs 

Other CO2 

Industry (heat &          
industrial processes) 

 
Residential &         

commercial heating 

 
Domestic transport 

 
 
 

Electricity generation 
 
 
 
 
 
 
 

2050 
objective  

160 
MtCO2e 

 

628 MtCO2e 

75% cut  
(= 80% 

vs. 1990) 



Implications of not having CCS  

Not having CCS likely to require almost full 
decarbonisation of buildings and surface transport 
and possibly further action (e.g. constraints on 
aviation) 

CCC and ETI estimate not having CCS would double 
cost of meeting 2050 target 

Could rule out large-scale production of hydrogen 
for low-carbon heating in the UK 

Barriers to CCS mean this needs to be 
demonstrated in advance of major decisions on 
decarbonisation pathways 

Implies CCS needs to exist as an option by 2030 
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CCS in the UK 

2009 Govt set out a framework for CCS demonstration, envisaging: 
• ~4 demonstration projects operational by 2020 
• first project awarded competition funding by end 2010 
• first plant beginning operation in 2014 

2010 Longannet and Kingsnorth funded for FEED studies 
Spending Review allocated £1bn capital funding 

2011 Collapse of Longannet and Kingsnorth proposals 

2012 DECC launched CCS Commercialisation Programme 

2013 Peterhead and White Rose selected as preferred bidders 

2015 Cancellation of CCS Commercialisation Programme 

2016 Oxburgh report 



Cost of CCS 

David Cameron’s evidence to the Commons Liaison 
Committee of 12 Jan 

Why did you scrap the carbon capture and storage investment 
despite promising to put £1bn into it? 
“…at the moment the CCS technology is not working. You could 
spend £1bn, but the technology would not be competitive in the 
market. 
The government hoped the costs would come down. But they did 
not. 
The CCS would still cost £170 per megawatt hour. That compares 
with nuclear energy costing £90, or onshore wind costing £70.” 

Comparison of cost of demonstrator with mature 
technologies 

£170 cost includes cost of transport and storage - 
infrastructure that, once built, can be shared between future 
capture facilities 
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Previous CCC 
recommendations on CCS 

CCS is important for multiple sectors 

Cost of meeting 2050 target doubles 
without CCS 

UK deployment is needed to drive cost 
reductions  

Failure of commercialisation competitions 
indicates that new business models are 
needed.  
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CCS cost reduction mechanisms 



CCS cost reduction mechanisms – 
savings and drivers 



Barriers to delivering CCS 

Costs are currently high 

Supply chain is limited and lacking in market 
signals 

Lack of familiarity with CCS due to 
immaturity of sector, risk profile 

CCS-specific risks 

volume risk 

cross-chain risk 

storage liability risk 



A strategic approach to 
delivering CCS 

Clear policy signal 

Develop strategic clusters (prepare for industry CCS, share 
infrastructure); power-led or power-and-industry-led approach 

“Part-chain” approach: with separate contractual arrangements for 
capture, transport and storage 

Phased deployment programme 

Minimise initial cost burden 

Benefit later from technology and project learning, economies of 
scale 

Develop supply chain 

Engage financial community 

Index capture CfDs to fuel prices 

Funding mechanism for industry capture 



Example business model (1) 

Electricity 
Consumers 

Electricity 
Generator 

HMG 

T&S Operator 

T&S builder 

CfD Carbon fee 

Finance 
provider 

Volume risk 

balancing 

Capital 

payments 

Debt 

Debt 

Operation 
 

Construction 
 

Risk transfer 



Example business model (2) 

Electricity 
Consumers 

Electricity 
Generator 

HMG 

T&S Operator 

T&S builder 

CfD Carbon fee 

Finance 
provider 

Debt 

Operation 
 

Construction 
 

Risk transfer 

Capital 

grant 

Fees above 

allowed revenue 



Possible timeline for development 
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