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Research and innovation
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Other supporting markets

Organisations directly engaged in the analysisa

3. Outputs



1. Cost drivers for CCUS deployment and total cost of UK Government Subsidy

2. Opportunities for cost reductions across the CCUS value chain

Certain CAPEX and OPEX can be reduced by up to 30% and 25% from current cost estimates by 2035 by 
addressing cost drivers through these opportunities (pages 7-9)

 

3. Recommendations for government to deliver these cost reductions

Three primary recommendations are presented here as the most significant ways to realise the benefit of 
these opportunities and bring down costs in the near term (pages 10-12)

Cost drivers for project deployment Cost drivers from policy and market 
frameworks

CAPEX OPEX Cost of finance

Refine the approach to 
funding allocation 

Accelerate delivery of carbon 
markets both in the UK and 

internationally

Deploy public finance 
through GBE and NWF

• Risk allocation in supply chain contracting
• Cliff-edge payment suspensions under 

capture business models
• Uncertainty and delays in permitting & 

planning

Supporting actions

Detailed primary and secondary actions identified to support the implementation of the recommendations 
for government and to drive cost reduction in the sector (see Appendix C)

• Technology 
improvements

• Cross-value chain 
collaboration

• Sector maturity and 
delivery at scale

• Improved risk allocation 
frameworks

• Collaboration with 
insurers

• Incentivise value chain 
collaboration

• Reduce the performance risk 
placed on emitters

• Ensure the carbon price 
remains predictable 

• Allow for negative emission 
trading 

• Continue working towards a 
cross-border carbon market

• Reduce initial project risk
• Increase the number of 

projects supported
• Support development of novel 

technologies

• Collaborative contracting
• Cross-value chain 

collaboration
• Technology improvements
• Equipment specifications

These were identified as the main drivers contributing to commercial risk and CCUS deployment costs 
(pages 5-6)

• Lack of predicable carbon price and market 
frameworks

• Barriers to full value chain collaboration
• Limited access to T&S networks
• Uncertainty in the negative emissions market
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Industrial capture 

Gas power CCS

Removals

Hydrogen

Value chain segment

Transport & storage

Cost reduction estimates against current costs across the CCUS value chain for projects achieving FID in 2030 and 
2035e

Cost area Opportunities for cost reduction 2030 FID 2035 FID

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%

Financing 
costs

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

Aim is to bring down the cost of 
finance to that of core-plus 

infrastructure ratesf

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
• Cross-value chain collaboration ~5-10% ~5-10%

WACC

• Sector maturity, delivery at scale, and 
increased utilisation

• Improved risk allocation frameworks
• Collaboration with insurers

Aim is to bring down WACC to that of 
core-plus infrastructure ratesf. This 
will be determined by the Regulator 

for each regulatory period
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Strengthening UK 
supply chains

Cost drivers, opportunities, and recommendations focused on driving cost reduction in the 
CCUS supply chain and positioning the UK to play a leading role in supply chain development

Research and 
innovation

The role of innovation in developing new technologies and improving existing processes to drive 
efficiencies and cost reductions 

Contracting and 
procurement

Alternative contracting and procurement approaches looking to improve risk and knowledge 
sharing  between developers and the supply chain

Permitting and 
planning

The current feedback and challenges that projects are experiencing with permitting and planning 
and opportunities and recommendations to address them

Finance and 
insurance

The cost of finance is a significant driver of the cost of CCUS projects. Identifying the challenges, 
opportunities and recommendations to reducing the cost of finance

Funding allocation 
frameworks

Identifying potential areas for improvement in future allocation frameworks and ways to support 
future deployment of CCUS

Skills
Identifying potential bottlenecks, challenges, and solutions to ensuring sufficient availability of 
labour and appropriate skills to fulfil deployment targets, keep costs competitive and low, and 
allow for further cost efficiencies
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Carbon market 
frameworks

Frameworks and levers to support a strong, comprehensive, and international carbon market 
required to support the growth of the sector and a future self-sustaining CCUS market

Cross-border 
markets

Building on the opportunities and recommendations outlined in the CCSA’s report on 
“Accelerating a Europe-wide CO2 storage market”, engagement was undertaken looking to 
identify opportunities for cost reduction enabled through a cross-border market11

Supporting low 
carbon power

Identifying potential electricity market reforms (through REMA) or other policy requirements to 
create market incentives and confidence for CCUS-enabled low carbon flexible power 
generation

Hydrogen markets Frameworks and levers to support a liquid and mature hydrogen market to support CCUS-
enabled hydrogen producers and reduce reliance on government subsidy

List of topics used to identify cost drivers and opportunities with stakeholders



Cost driver Details Impacts

Cliff-edge payment 
suspensions

Project performance risks are largely borne by the project/facility 
under the different CCUS business models. Performance 
conditions are maintained through Operational Conditions 
Precedents (OCPs) and Minimum Capture Rate requirements 
under the Industrial Carbon Capture (ICC) and Dispatchable 
Power Agreement (DPA) business models12,13. Failure to meet 
OCPs and performance standards around CO2 capture rates, flow 
rates, and metering & measuring obligations (and several other 
metrics and obligations) mean that projects may only start the 
payment schedule late, have payments suspended, or have the 
contract terminated. The government intend to include similar 
requirements in the Power BECCS business model14. OCPs are 
also required under the Low Carbon Hydrogen Production 
business model, which include meeting the requirements of the 
Low Carbon Hydrogen Standard (LCHS). Illustrative examples of 
performance standards and implications of the failure to meet 
them are outlined in the table below.

Delayed payments, payment 
suspensions, and contract 
termination place a significant level 
of commercial risk on projects. This 
has several impacts that can 
increase cost including:

• Over-designed equipment and 
processes to reduce 
performance risk,

• Increased project risk and 
financing costs, 

• Disincentivised deployment of 
novel technologies

Cost drivers for project deployment

Business model Capture performance conditions Implications of a Minimum CO₂ Capture Rate Breach 

Industrial Carbon 
Capture (ICC) 
business model11

OCP: The emitter CO₂ capture rates must be 
equal to or greater than the higher of i) 85% 
and ii) 5% lower than the CO₂ capture rate 
included in the Emitter’s Phase 2 
application. 

A Minimum CO₂ Capture Rate Breach arises 
when the project capture rate is less than the 
Minimum CO₂ Capture Rate for a pre-
determined number of Billing Periodsg.

Pre-Start date:
• The emitter will not receive contractual payments until 

the OCPs are met (including capture rate)
Prolonged breach:
• Once a breach occurs, payments can be suspended 

if the emitter fails to submit a rectification plan, or 
submits an invalid rectification plan within 6 months

• The contract can be terminated under one of a 
several circumstances including continued breaches 
or failure to implement a rectification plan

Dispatchable 
Power Agreement 
(DPA)12

OCP: The generator must demonstrate a CO₂ 
Capture Rate which is equal to or greater 
than the higher of: (i) 10% lower than the 
Generator's CO₂ Capture Rate Estimate; and 
(ii) 80%. Generators must then demonstrate 
a capture rate of at least 85% by the 
Longstop Date (one year after the end of the 
Target Commissioning Window).

A Capture Rate Breach arises when the 
project capture rate is less than the 
Minimum CO₂ Capture Rate Average for a 
pre-determined number of Billing Periodsh.

Pre-Start date:
• The generator will not receive contractual payments 

until the OCPs are met (including capture rate)
Prolonged breach:
• In the event of a breach the generator may be issued 

with a notice of termination
• Failure to achieve a capture rate of at least 85% for 

three consecutive billing periods or implement a 
rectification can result in the suspension of payments 
or the termination of the contract

An illustrative example of capture rate performance conditions and the implications of a capture rate 
breach in the ICC and DPA business models (non-exhaustive)



Cost driver Details Impacts

Lack of 
predictable 
carbon price 
and market 
frameworks

The long-term value of carbon capture is dependent on a carbon market 
that can drive commercialised deployment. The UK ETS has been highly 
volatile with prices fluctuating significantly since 2021. Investors and 
developers of CCUS projects must navigate this uncertainty alongside 
significant policy changes that are expected in the next few years. 
Measures such as the expansion of the UK ETS to include negative 
emissions and removing free allowances are expected to help drive 
CCUS deployment by ensuring coverage across the economy. 

UK industrials will also need to navigate the risks and uncertainties of 
carbon leakage. The proposed UK CBAM will help to protect several 
sectors from carbon leakage from 2027. However, some key sectors that 
will rely on CCUS for decarbonisation such as refining, glass, and 
ceramics are excluded from the scope of the initial UK CBAM, 
significantly exposing them to carbon leakage. 

Additional measures such as low carbon product standards and an 
emissions reporting frameworks should also be implemented, as 
consulted on under the previous government. The faster government 
can firm up its plans and timelines for these changes, the greater 
confidence industry will have on the future carbon pricing signals.

The carbon price is a key market 
signal to developers and 
investors on the long-term 
viability of investment in the 
sector. 

Uncertainty in trajectory of 
carbon pricing and market 
frameworks impacts investor 
confidence in the sector and 
directly effects the level of 
subsidy required to deploy CCUS.

As outlined in the example below, 
a predictable carbon price is 
essential to driving 
commercialised deployment of 
CCUS and reduce government 
subsidy.

Cost drivers from policy and market frameworks

UK ETS annual average carbon price forecasts compared to indicative current estimates for the cost 
of carbon capture15,16

Overview

Current estimates of the full 
value chain cost of CCUS 
range between £115-
£165/t15.

Uncertainty and volatility in 
the carbon price mean that 
projects face significant 
uncertainty on when the UK 
ETS will support the business 
case for investment.

A predictable carbon price 
that aligns with net zero 
ambitions is required to 
support projects to deploy 
and help cost reductions in 
the sector.

Range in full 
value chain 
cost for CCUS 
as of 2024a, 15

Based on current policies, the mid-
range forecasts and cost estimates, 
the UK ETS may not cover the full value 
chain cost of CCUS until 2035 or later, 
weakening developer business cases.



Topic Actor Recommendation

Strengthening 
UK supply 
chains

UK Government 
(DESNZ, HMT)

Publish a clear long-term funding allocation framework for CCUS. The government 
should work closely with industry to publish a clear funding allocation framework for 
CCUS, with a vision to 2050 and beyond. This would need to include detailed plans to 
incentivise investment now in the development of CO2 stores and capture projects 
required post-2030, in addition to support for the projects under the Cluster Sequencing 
Programme. This is essential in maintaining investor confidence, preventing the loss of 
manufacturing jobs and meeting net zero targets.

UK government,
Public finance

Work with industry and regulators to support high value opportunity areas in the UK 
supply chain. UK industry is well placed to take advantage of several high value 
opportunity areas in the CCUS supply chain, identified in Arup’s report on ‘A Remarkable 
New Infrastructure System’17. Supporting these areas remain highly relevant to mitigating 
potential supply chain constraints, supporting growth for UK industry, and enabling cost 
efficiencies. Key recommendations include 1) mitigating risk of EPC & engineering design 
constraints, 2) developing UK column assembly & heat exchanger supply chains, 3) 
ensuring procurement opportunities are accessible and transparent to UK companies, 4) 
develop UK monitoring & controls system capabilities for CCS, and 5) mitigating planning 
constraints.

UK Government Defend and transition established supply chains to CCUS and other net zero vectors. 
The UK’s established supply chains and manufacturing base are well positioned to 
transition to CCUS and support the domestic CCUS programme. The UK Government 
could look to focus and tailor intervention strategies, such as the GIGA fund, on protecting 
and enabling the UK’s existing manufacturing base and supply chain capabilities18. 
Utilising existing capacity represents a significant potential cost saving and an ability to 
defend and create jobs. 

UK Government
Trade 
associations 
(CCSA)

Implement Supply Chain Guiding Principles. The CCSA has begun identifying supply 
chain guiding principles for the CCUS sector and are looking to work with other sectors and 
trade associations (e.g. OEUK, Hydrogen UK) to deliver and embed these. These guiding 
principles can explicitly embed a focus on sectoral cost-reduction strategies and 
opportunities. Backing and promotion by government of these principles will help solidify 
the practices that support cost efficiencies as the sector develops.

UK Government Promote sector-wide initiatives. The CCSA Good Practice Guidance Document set out a 
CCUS industry ambition of 50% local content target, over the project lifespan, by 
203019. The Government needs to add its weight to initiatives such as these and 
demonstrate that industry action to invest holistically in the domestic supply chain, is 
matched by supportive Government action.

UK Government Develop supply chain bonuses and initiatives that cut across the energy landscape.
For the offshore wind sector, the recent announcement of the Clean Industry Bonus shows 
Government’s ability to provide incentives to reward businesses who invest in local and 
sustainable supply chains20. Progress should be made towards initiatives such as these for 
wider sectors such as CCUS and hydrogen.

Industry Engage with suppliers early in the development process. Early engagement and 
negotiations with suppliers will limit the risk of cost overruns or incurring additional cost 
and allow suppliers to plan and invest appropriately. Undertaking a more collaborative 
approach to contracting suppliers will also support in reducing costs (see Contracting and 
Procurement).



Topic Actor Recommendation

Strengthening 
UK supply 
chains (cont.)

Industry Implement individual business strategies focused on driving cost reductions. 
Cost reduction/optimisation can also be strongly led by individual business strategies. 
Companies can focus on cost reduction as a key development goal, set ambitious targets, 
focus on innovation, and foster a culture of cost optimisation. These strategies can be 
enabled by policy and wider Government initiatives and can potentially trickle into wider 
sectoral and supply chain costs through competition and best practice sharing.

Research and 
innovation

UK 
government 
(DESNZ)

Disseminate learnings gained through the cluster sequencing process. DESNZ is 
uniquely positioned to share and disseminate key knowledge and insight from the Track-1 
process with the rest of the sector. DESNZ currently holds the key information and learning 
from Track-1. These learnings will be essential to enabling efficiencies and cost reduction in 
subsequent deployment rounds. This, however, should not slow decisions on delivery of the 
selected Track-2 and Track-1 expansion projects. 

UK 
Government

Continue to provide R&D funding to support technology improvement and 
development. Public funding such as through UK Research and Innovation (UKRI), the Net 
Zero Innovation Portfolio (NZIP) are essential to driving R&D and deployment of innovative 
and nascent CCUS technologies. The development of new technologies and improvements 
to existing processes will accelerate the adoption of more efficient projects and drive down 
costs. The government should work with industry and existing public bodies to identify how 
public funding can best be used to support new capture technologies to be demonstrated 
and deployed, as well as help with early-stage research and innovation.

UK 
government,
Public finance

Provide early intervention support for developing technology providers and high value 
opportunity areas. Providing funding or financing support to providers or developers with 
lower technology readiness level (TRL) technologies will accelerate the development and 
uptake of novel technologies. Public finance can have a potentially important role to play in 
supporting low-TRL providers and to focus innovation in specific areas and capture first 
mover advantage in the UK supply chain.

Industry Avoid using legacy equipment standards from other sectors for CCUS applications. 
Initial evidence from EPC providers for the international CCUS industry have identified the 
significant equipment costs that developers are incurring by adhering to legacy equipment 
standards from the O&G and other sectors, that may not be required for CCUS. Industry 
should engage early with the supply chain to align on equipment requirements and 
specifications for CCUS applications and understand the potential cost efficiencies that can 
be enabled here.

Contracting 
and 
procurement

UK 
Government 
(DESNZ)

Industry

Incentivise and implement collaborative contracting to optimise delivery and reduce 
costs. The government should consider aligning funding frameworks with alliance 
contracting models, making contract templates publicly available, clarifying which 
contracts projects will be negotiated under, and collaborating with engineering and project 
management bodies to educate stakeholders on government contract types. Industry 
players should focus on collaborative project delivery models with shared goals, 
transparent communication, and monitoring of key performance indicators to mitigate risk 
and optimise delivery.

Allocation 
frameworks

UK 
Government 
(DESNZ)

Incentivise value chain collaboration. Full value chain collaboration should be supported 
among project developers to optimise the system design and reduce the levelised cost of 
capture. Once clusters have been selected, there is limited opportunity for competition 
between the networks and emitter projects. UK Government could set clear objectives at a 
cluster level and then allow the cluster developers to collaboratively develop an optimised 
full value chain system at lowest cost.



Topic Actor Recommendation

Allocation 
frameworks 
(cont.)

UK Government 
(DESNZ)

Reduce the performance risk placed on emitters. Take an improved approach to risk 
sharing under the current business models to allow for a sliding scale of revenue support 
rather than cliff-edge payment suspensions in the case of unmet performance standards 
or delivery timelines. This would reduce the commercial risk that are placed on projects 
and the need for developers to over-engineer project designs. This would also reduce the 
risk embedded in the supply chain contracts, reducing equipment costs, financing costs, 
and allow for a greater range of capture technologies to be considered by developers.

Permitting and 
planning

UK Government 
(DESNZ, HMT)

Appropriately resource planning and permitting bodies (PINS, EA, NRW, NE, etc.) to 
streamline planning and permitting processes. The government should collaborate 
with industry and regulators to address technical permitting challenges and resource 
limitations. This includes accelerating DCO timelines, expanding the fast-track DCO 
program to relevant projects, streamlining compulsory purchase powers, including 
CCUS infrastructure in NSIPs for fast-tracking, conducting engagement sessions and 
publishing clear guidance, developing an accelerated planning route for CCS and GGR 
projects, and reducing excessive evidence requirements for EIA.

Industry

Permitting bodies

Collaborate with permitting bodies to streamlining permitting processes. Industry 
players should collaborate with the relevant environmental regulators, like the 
Environment Agency (EA) in England, to explore batch processing of applications for 
projects within the same cluster or using similar technologies to avoid delays to the 
CCUS cluster program. Additionally, streamlining the development of national 
Environment Assessment Levels (EALs) for use in permit applications will expedite the 
review process by the EA and HSA. Permitting bodies are also well-placed to develop a 
repository of shared environmental baseline information that could be made accessible 
to developers to shorten the duration of the required studies and the overall consenting 
cycle.

Finance & 
insurance

NWF

UK Government

Deploy public finance to reduce initial project risk. Public liability during the initial 
years of operations presents a significant barrier for the UK Government. Public finance 
could help de-risk projects during this first period by underwriting this liability, reducing 
overall project risk and catalysing deployment.

Industry Engage with insurers. Industry players should engage insurers early in the development 
process (TRL 6) to overcome hurdles related to funding gaps, technical challenges, and 
data scarcity. Collaborating with insurers and in cross-sectors will bridge and translate 
data gaps to create a more attractive investment environment for CCUS projects. 
Additionally, analysing details on the costs of T&S connection, recurring monthly 
payments, and penalties for breaching the Network Code can enable project financing 
and insurance and accelerate the deployment of CCUS technology.

Skills and 
workforce

UK Government 
(DESNZ)

Industry

Balance the expected demand and supply of skilled labour. To address skill 
shortages, the government should prioritise identifying and promoting critical areas, 
strategically phasing projects, targeting investments for high-demand occupations, and 
upskilling the workforce for seamless technology adoption. Industry players should 
focus on widening the recruitment pool, leveraging technology to minimise labour 
requirements, and collaborating with training providers on targeted training programs 
that provide clear career paths for trainees.

Carbon 
markets

UK Government Ensure the UK ETS carbon price remains predictable. Greater certainty on the UK ETS 
carbon price is needed to create a predictable long-term signal for investors and 
developers. This can be achieved through delivery of current planned expansions of the 
UK ETS, and accelerating ongoing considerations of how the scheme maybe further 
expanded. 



Topic Actor Recommendation

Carbon 
markets 
(cont.)

UK Government Drive demand side action to prevent carbon leakage. In addition to the introduction of 
the CBAM in 2027, government should continue to work with industry to explore the role 
of mandatory and voluntary product standards to grow the market for low carbon 
products, as outlined in government’s consultation response in 202321 

UK Government Allow for negative emission trading in the ETS and support a robust voluntary carbon 
market (VCM). Unlock value from negative emissions trading through inclusion in the UK 
ETS and supporting use of voluntary carbon markets. UK Government has already made 
progress on integrating negative emissions into the UK ETS through its recent 
consultation. The Power BECCS and GGR business models need to be developed at 
pace, and CCS energy from waste projects could also reduce subsidy costs by allowing 
sale of the negative emissions from biogenic waste.

Cross-border 
markets (for 
full detail on 
recommenda-
tions, see the 
CCSA’s recent 
report22)

UK Government Establish a bilateral agreement between the EU & EEA and UK under the Trade and
Cooperation Agreement (TCA). Mutual recognition of each jurisdiction’s CCS
regulatory regime would provide a number of supporting mechanisms for cross-border 
trade and help establish a cross-border CO2 market.

UK Government Amend EU and UK legislation to accommodate CO2 storage outside the EU and EEA. 
Amending this legislation will help define how CO2 stored in the UK is accounted for 
under the EU and UK ETS respectively.

UK Government Explore the other legislative changes required to facilitate cross-border CO 
transport and storage. These include arrangements for monitoring, standards, 
liabilities, third party access and infrastructure development 

UK Government Make notifications and agreements under the London Protocol. This comprises three 
key requirements, including: 1) notify the International Maritime Organisation (IMO) of the 
intention to provisionally apply the Article 6 amendment to the London Protocol, 2) enter 
into bilateral agreements or arrangements on the provisional application of the above 
amendment, and 3) notify such an agreement or arrangement to the IMO

UK Government Integrate non-pipeline transport (NPT) into the commercial and regulatory 
frameworks. This will support and facilitate a greater user base for UK storage sites from 
both UK and European emitters which can offer network resilience and enable efficiency 
gains.

Supporting low 
carbon power

UK Government Finalise the updated design of capacity market under REMA. An updated capacity 
market that supports low carbon flexible power generation (from CCUS, hydrogen to 
power, and Power BECCS), will reduce the subsidy required through the DPA.

UK Government Confirm support for relevant sites beyond the end of the Renewable Obligation (RO). 
Confidence also needs to be provided through confirmation of transitional support for 
low carbon power generation assets coming to the end of their existing Renewable 
Obligation contracting arrangements to help derisk further investment in such sites. This 
applies for generators at all sizes as they come to the end of the RO. 

Hydrogen 
markets

UK Government Drive the delivery of a commercialised hydrogen sector. Continue to drive the creation 
of a robust and commercialised hydrogen market through delivering the actions and 
milestones outlined in the Hydrogen Delivery Strategy Update under the previous 
government22. 



https://www.ccsassociation.org/
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