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Hugo Jones, DESNZ



Matt Taylor & Paul Dyer, 
DESNZ



Lunch [1 hour]

Meeting reconvenes at 13.30 GMT / 14.30 CET
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https://www.xodusgroup.com/
https://www.subsea7.com/en/index.html
https://www.ccsassociation.org/resources/download?id=6091
https://www.ccsassociation.org/resources/download?id=6091
https://www.xodusgroup.com/this-is-what-we-do/modelling-the-offshore-ccus-infrastructure-in-europe/


Demand - 243 MTPA by 2040 Supply - 506 offshore storage options

Source – JRC

Carbon Capture & Storage Association



No Cross Border - €52 per tonnes Cross Border - €41 per tonnes

Carbon Capture & Storage Association







Rebecca Bell & Beth Hebditch (CCSA)
Samuel Levin and Piers Johnston (KPMG)
Stuart Murray, Alan Oldham and Michael Gravanis (Afry)



• Budget and CSR submissions: Autumn 2024, Spring 2025

• Delivery Plan update 2025

• Potential future allocation frameworks (with Baringa)
• Two member workshops
• Survey
• Baringa currently drafting the analysis
• Third workshop TBA 
• Will feed in to CSR submission

• Markets and mandates
• Focusing on a UK carbon takeback obligation
• Member and stakeholder workshops and 1-2-1s
• Several rounds of member comments on the draft reports
• Report currently being finalised
• Publication early 2025

• Cross-border CO2 transport and storage
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Delivery 
Plan 

Update 
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1. Scope of analysis

Industrial capture 

Gas power CCS

Removals

Hydrogen

Transport & storage

2. Identification of cost drivers and 
opportunities

Transport & storage

Carbon capture
Cost area Topic
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C
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U
S

Supply chain

New technologies and innovation

Contracting and procurement

Permitting and planning

Finance and insurance

Funding allocation frameworks

Skills

R
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Carbon market frameworks

Supporting low carbon power

Cross-border markets

Hydrogen markets

3. Outputs

Cost drivers for CCUS deployment: 

Opportunities for cost reductions across 
the value chain: 

Recommendations for government to 
deliver these cost reductions: 





Cost driver Description

• The Track-1 process incentivises traditional competitive and fixed-cost contract to drive value for money. This can drive cost 
increases through:

• Risk allocation: fixed cost contracting approaches result in risks being costed into each part of the supply chain.

• Barriers to information sharing: non-collaborative approaches prevent information sharing that could deliver efficiencies  in 
how the project is designed and developed

• Rigid performance standards enforced through payment suspensions passes significant risk onto developers. This can result in:

• Over-designed and specified equipment and processes,

• Increased financing costs, and

• Disincentivised deployment of novel technologies

• Projects are facing extended planning and permitting process timelines of up to three years or more, this can result in:

• Delays to project timelines and FIDs

• Potentially unrealistic or overly conservative design assumptions to avoid the risk of permitting delays

• Significant additional cost (time and money) spent on large project teams and consultancy fees 



Cost driver Description

• The uncertainty in the UK ETS carbon price and policy changes has direct impacts on:

• Investor confidence in the sector and long term investment decisions

• The level of subsidy required to deploy CCUS

• The Cluster Sequencing process is currently unable to leverage benefits from full value chain cluster optimisation

• Individual project designs cannot include potential efficiencies from system level choices, and prevented knowledge sharing and 
collaboration between different parts of the value chain

• Storage access is currently limited to emitter projects connected via pipeline and selected through the Cluster Sequencing process

• The small user base creates significant network utilisation risk and liabilities for UK Government

• Lack of merchant access to stores, and clear policy for broadening the user base may miss an opportunity to lower overall levelised 
cost of abatement for UK Plc

• The value of negative emissions remains uncertain to developers until business model designs and ETS policy is progressed

• Negative emissions present a potentially significant source of revenue for emitter projects which could reduce subsidy and help 
stimulate growth of new markets





Industrial capture 

Gas power CCS

Removals

Hydrogen

Value chain segment

Transport & storage

Cost area Opportunities for cost reduction 2030 reduction (%) 2035 reduction (%)

CAPEX

• Collaborative contracting
• Cross-value chain collaboration
• Technology improvements and innovation
• Learning by doing
• Equipment specifications

~10-25% ~15-30%

OPEX • Technology improvements and innovation
• Cross-value chain collaboration ~5-10% ~5-25%

WACC
• Sector maturity and delivery at scale
• Improved risk allocation frameworks
• Collaboration with insurers

Potential to bring down to core-plus infrastructure rates 
(to 5-10%)

Cost area Opportunities for cost reduction 2030 reduction (%) 2035 reduction (%)

CAPEX • Collaborative contracting
• Cross-value chain collaboration ~5-20% ~10-25%

OPEX • Learning by doing ~5-10% ~5-10%

WACC
• Sector maturity and delivery at scale
• Improved risk allocation frameworks
• Collaboration with insurers

Potential to bring down to core-plus infrastructure rates 
(to 5-10%)





Refine the approach to funding allocation
Accelerate delivery of comprehensive 

carbon markets both in the UK and 
internationally

Deploy public finance through GB Energy 
and National Wealth Fund

•

•

These recommendations are supported by a number of implementing actions for government and industry
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Export expertise in 
low carbon 
products, 

manufacturing & 
CO2 Storage

Make Britain a clean energy 
superpower (CP30)

Economic growth opportunities 
& multiplier impacts 

CSR submission 2025: reframing

Driving cost reductions
through mobilising private 

capital (GB Energy, National 
Wealth Fund)

Protecting and 
repurposing our 
existing offshore 
skilled workforce 

Export our Expertise in 
Low Carbon Products 

& CO2 Storage

Deliver Energy 
Security

Investing in the UK

Create High-Quality Jobs, 
Protect our Industries,

and Secure the UK 
Supply Chain

Spring Budget Submission 2024: recap

Change of government

• The CCSA will be making a submission into the Spring 2025 Comprehensive Spending Review 

• The CCSA’s Spring Budget 2024 submission was framed around 4 key themes, with case studies to support each

• The CCSA is updating these themes to reflect the priorities communicated by the new government
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AFRY



Introduction to UK CCUS econometric and cashflow model

• In 2021, CCSA engaged AFRY and Cambridge Econometrics to develop a public 
report including an econometric and cashflow model of UK CCUS development

• The key aims were to:

1. Understand the value of CCUS development to UK plc
• GDP, industrial GVA, jobs

2. Calculate the potential envelope of cost commitments to support the roll-out 
of CCUS in the UK

3. Highlight some areas where CCSA members felt that continued progress was 
needed to maximise the success and benefit of the clustering program

• The process that was followed involved:

• Taking CCSA member data as core input to costs
• 3 meetings with BEIS team to check modelling of cashflows, and 2 

separate meetings to deliver key results

• This analysis has been updated annually for the CCSA delivery plan, and for 
submission in budget 2023 and budget 2024 to account for:

• Evolving assumptions on business model design, although not a full 
rework

• Input up to date assumptions on roll-out volumes, commodity prices, 
costs

https://seors.unfccc.int/applications/seors/attachments/get_attachment?code=5XB09EDUZ0F8H0J68GCU07Z1YBJZMDLG
https://seors.unfccc.int/applications/seors/attachments/get_attachment?code=5XB09EDUZ0F8H0J68GCU07Z1YBJZMDLG


output

m£/year, real 2023

Submission

Autumn 2024 budget updates: 

• CCSA gathered data from a range of 
cluster leads and project developed 
person roll-out

• Cost estimates were increased, driven 
by wider economic conditions, supply 
chain issues and increasing 
commodity prices

• Updated market and policy 
assumptions (mitigated this increase)

Spring CSR 2025:

• Comprehensive update now underway 
for upcoming CSR in Spring 2025

• Incorporate KPMG cost-reduction 
results into model

To be updated for Spring 2025



Key inputs and assumptions into model

2
Capture capacity roll-out rate and split across the various capture models

a. As discussed previously - CCSA development plan to match Government stated targets, to be updated with latest commissioning dates 
from cluster leads

b. This is a key input into the AFRY model, informing timeline of capacity roll out and the split by capture technology type

3
Capex/Opex costs for various capture types

a. Capex and opex costs to be updated with input from cluster leads and key emitters. We have identified updating BECCS and hydrogen 
cost assumptions as a focus for this submission

b. Results from KPMG cost reduction work to be incorporated into model

4
Market Commodity prices

a. Carbon prices – DESNZ, Updated in Spring 2024 Submission. An additional carbon price better reflecting voluntary CDRs to be added 
b. Gas prices – DESNZ, Updated in Autumn 2024 Submission
c. Electricity prices – DESNZ, Updated in Autumn 2024 Submission

5
Transport and storage roll-out and utilisation assumptions

a. We received cost input into our T&S assumptions in Autumn 2024 submission and incorporated NPT costs into model
b. Current modelling based on commercialised T&S transport, i.e. spare capacity used for imports and and projects continue to use T&S network 

on a commercial basis after business model contracts expire

1
Business model and policy assumptions

a. We assume different carbon capture business models for industry, BECCS, electricity and hydrogen. Potential to add in separate 
business models for EfW and removals

b. There are different policy assumptions that can be used as levers to explore impact on required support costs

54321



Business model and policy assumptions

CCUS infrastructure fund

• In previous updates following capital CIF grants were assumed:

• £200m for industry deployed in 2028
• £800m for T&S deployed in 2028

Example policy assumptions and levers

Sector Model for 
support CfD against1 Support 

term (years) CfD direction

Industry ICC CfD Carbon price 5 (Capex)
10 (Opex) 1-way2

Power BECCS

CfD and 
negative 

emissions 
payment

Electricity price
Carbon price 15 2-way

Electricity Dispatchable 
CfD (DPA)

Reference 
plant cost 15 2-way

Hydrogen CfD
Gas price

Hydrogen Price
Carbon price

15 2-way

Transport & 
Storage

Regulated 
Asset Model n/a 15 n/a

*Option to update model to incorporate specific EfW and GGR business models – 
currently bundled with Industry + Power BECCS

General business model assumptions

1. All CfDs are assumed to be indexed to inflation, 2. But assume an over-recovery in Opex return 
period allows assets to bid-down upfront costs

• T&S fees a pass-through in all models
• Technical performance meets expected performance
• No distinction between expected prices and outturn prices

5

Transport & Storage
To be covered in section 5

Power price obtained by electricity producers
Able to reflect an increase in the value of firm dispatchable low-carbon power, 
i.e. electricity producers receive an uplift over baseload power prices

BECCS revenue from CDRs
Power BECCS plants can receive revenue from selling CO2 removal credits for 
the carbon captured. For this update, we plan to incorporate a separate, 
higher, carbon price in the model to better capture voluntary CDR prices

Hydrogen price
Can modify the price at which hydrogen producers can sell hydrogen, e.g. full 
UK ETS saving vs natural gas price only

CCUS capacity and roll-out rate
To be covered in section 2

Other

4321



Capture capacity roll out

• The CCSA delivery plan update process has previously been covered

• The results of which are a key input into our model that provides the timeline of capture project roll out, the planned capacity and the capture technology type (e.g. 
Industrial, Gas Power CCS, Hydrogen, etc.)

• In previous submissions we have chosen to accelerate project roll out and add in additional capture capacity to meet scenario targets. For example, we did this for our 
Net-Zero Power by 2030 scenario in the Autumn 2024 submission

• The requirement for 2.7 GW of gas CCS and hydrogen to power capacity by 2030 are cited in NESO’s Clean Power 2030 report. 
• For the Spring CSR 2025 submission, the capacity roll out as per the updated CCSA delivery plan will be sufficient to not require modification to reach these 

2030 targets

54321



CAPEX and OPEX costs for different capture types

• Original CAPEX/OPEX costs came from anonymous member contributions in 2021

• In Autumn 2024, we updated some of our cost assumptions following feedback 
from members via the CCSA 

• This update, we have identified our BECCS and hydrogen costs assumptions for 
update, given the rapidly evolving market

• As mentioned in section 2, we are exploring incorporating EfW and removals as 
separate technologies

• Input from members into our cost assumptions, via the CCSA, would be very 
useful. This could be via direct input into the CAPEX and OPEX assumption or 
directing us towards third-party publications with “reasonable” numbers

• Information only to be used in AFRY’s modelling to estimate funding envelope 
commitment associated with decisions required in 2025/26

• Any underlying information provided would not be included in the submission

• Modelled costs would not be presented in any way that would enable them to be 
disaggregated and attributed to a particular project

• Would only be used for the purpose of compiling funding envelope cost estimates 
for the CSR submission and would only be shared with relevant officials

Sector Scope Unit CAPEX Unit OPEX

Industrial 
capture CC unit only

Unit
CAPEX 
£/tCO2 

captured

Unit
OPEX £/tCO2 

captured

Gas Power 
CCS Whole plant

Removals Bio-energy 
CC unit only

Hydrogen Whole plant

Transport & 
Storage

Pipeline and 
storage Unit CAPEX 

£/tCO2 
network 
capacity

Unit OPEX 
£/tCO2 

network 
capacity

Non-
pipeline 
transport

CAPEX and OPEX assumptions in cashflow model

C
A

PT
U

R
E

T&
S

Identified as 
focus area 
for updateConfidentiality disclaimer

Identified as 
focus area 
for update

54321



Market and commodity prices

• Commodity prices have been updated to reflect latest government views as best 
as possible

• Prices were last updated for the autumn budget submission in 2024.

• Notably, baseload electricity prices reach £60/MWh in 2035, natural gas prices 
reach £27/MWh and UK ETS carbon prices reach £121/tCO2

• DESNZ requested a low carbon price sensitivity in the Spring 2024 update (shown)

• We are planning to incorporate a separate carbon price within the model that 
better represents the higher value of voluntary CDRs relative to the UK ETS price

Carbon prices

Electricity, gas and wood pellet prices

0
20
40
60
80

100
120
140

2024 2026 2028 2030 2032 2034 2036 2038 2040

0

50

100

150

2024 2026 2028 2030 2032 2034 2036 2038 2040

Electricity

Natural Gas

Wood Pellets

Main

Low Sensitivity
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Transport

• We received good input on T&S in last update, which has resulted in higher T&S costs assumptions. These costs have increased faster compared to general capture 
costs.

• We added in non-pipeline transport (NPT) CAPEX and OPEX into our model for Autumn 2024 submission

• In  that submission, Hynet and Teesside ECC cluster transport costs were separated out as these were already considered funded, the focus was on T2 T&S and beyond

• In our base case scenario for the modelling, we currently assume a ‘commercialised T&S’ situation where:

2) By 2035 all ‘spare’ T&S capacity  is being sold commercially (implicitly for CO2 imports), such that the government does not have to pay to support the spare 
capacity

1) After the 15-year capture support period, each capture project would contract commercially with the T&S network, removing the need for government support 
for those volumes

54321





CSR submission 2025 – Timeline

Dec Jan Feb
02 09 16 23 30 06 13 20 27 03

Update model with new data and feed 
results into CSR submission

Finalise 
data 

gathering

CCSA/KPMG with support from AFRY

Own research, CCSA member 
inputs and/or 3rd party 
publications

KPMG cost reduction results 
into model, other cost inputs 
e.g. BECCS

Results 
to feed 

into CSR

Festive period

CSR submission deadline

Submission drafting

Meetings

Update of AFRY model

Activity

Data gathering

CCSA delivery plan data gathering

Cost Reduction Project

CCSA RegPol Meeting 
12th Dec

Today

Meetings with CCSA 
members/cluster leads 

TBC

AF
RY

 le
d

C
C

SA
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d

submission

KP
M

G
 

le
d

Meetings with CCSA 
members/cluster leads 

TBC



Discussion points and way forward

1. Alignment on the reframing of the CSR 2025 submission

2. CCSA delivery plan data gathering (member responses via email 
and meetings with CCSA)

3. Update of inputs into AFRY cashflow model (e.g. CAPEX, OPEX, 
business model)

4. Timeline of CSR 2025 process
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https://www.linkedin.com/posts/carboncaptureandstorageassociation_letter-to-european-commission-inclusion-activity-7270821343783194625-blwL?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/carboncaptureandstorageassociation_letter-to-european-commission-inclusion-activity-7270821343783194625-blwL?utm_source=share&utm_medium=member_desktop
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https://www.ccsassociation.org/resources/download?id=5823
https://www.ccsassociation.org/events/
https://assets.publishing.service.gov.uk/media/671a0f6524cef5562350c8d6/environmental-capacity-in-industrial-clusters-phase-3.pdf
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