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Abstract  

Carbon capture, utilisation and storage (CCUS) is an important area of attention 
for governments and financiers as both look to balance policy and investment 
goals. Recent financial investment decisions of major projects show promise in a 
sector that is gaining momentum, but its future success depends on viable 
business models and effective risk allocation across the value chain. 

In this context, Financing CCUS at Scale is the IEA’s latest report on what it takes 
to move CCUS projects from the drawing board to operation. Building on expert 
interviews with leading financial institutions, the report investigates the distinctive 
economic and financial characteristics of CCUS projects, the impact of business 
models on commercial viability, and how CCUS projects have been financed to 
date. Based on these insights, the report provides targeted recommendations for 
policymakers on how to design policy, regulatory and financial frameworks that 
can more effectively crowd in private capital. 

The handbook is supported by the IEA CCUS Projects Database and 
complements the IEA CCUS Handbooks on CCUS Policies and Business Models, 
Legal and Regulatory Frameworks for CCUS and on CO2 Storage Resources and 
their Development. 

https://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://www.iea.org/reports/ccus-policies-and-business-models-building-a-commercial-market
https://www.iea.org/reports/legal-and-regulatory-frameworks-for-ccus
https://www.iea.org/reports/co2-storage-resources-and-their-development
https://www.iea.org/reports/co2-storage-resources-and-their-development
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Executive summary 

The current wave of investment in carbon capture, utilisation and storage 
(CCUS) is larger and more geographically diverse than ever before. 
Momentum in private capital flowing into projects is reflected in the more than 
30 final investment decisions (FIDs) that have been reached in the past 2 years 
alone, particularly in Europe and North America, and in key sectors including 
transport and storage, industry, and power. Investment has grown more than  
15-fold since 2020, reaching over USD 5 billion in 2025. The pipeline of projects 
currently under construction suggests that after years of incremental capacity 
additions, operational capture capacity is set to nearly double by 2030 – and even 
more projects are at the planning stage.  

These developments represent significant milestones for a sector in which 
projects are complex, difficult to finance and faced with unique risks. At its 
core, the challenge for CCUS is commercial viability. In contrast to other clean 
energy technologies, CCUS manages CO2 – a product with little intrinsic market 
value and limited standalone demand. This fundamental constraint is 
compounded by several distinctive risks. As new business models develop around 
hubs or CCUS services, project developers must co-ordinate capture facilities, 
transport infrastructure and storage sites across a connected value chain, creating 
cross-chain risks and complex contractual relationships. Long-term liability for 
stored CO₂ raises questions about how risks should be allocated over time. 
Although the operational track record is growing – with more than 9 000 km of CO2 
pipelines and over 70 large-scale capture facilities in operation – projects remain 
relatively bespoke, and some risks, such as long-term monitoring and post-closure 
storage liability, have limited real-world precedents. All of these factors complicate 
risk assessment and financing. 

Scaling CCUS will require financing approaches that can accommodate new 
project structures and a wider set of financiers. As CCUS moves into new 
business models, financing must adapt to a widening set of project sponsors with 
limited balance‑sheet capacity, and to hub‑based joint ventures that require robust 
risk‑allocation arrangements. Project finance is emerging as a solution to allow 
firms to preserve capital and distribute risks: more than USD 15 billion in 
commercial debt has been raised over the past 2 years, primarily through a 
handful of landmark non-recourse transactions in Europe and North America. 
Venture capital and growth equity have also supported technology and 
infrastructure developers, but project-level private equity investment remains 
limited and largely concentrated in North America. Unlocking large‑scale private 
capital will require widening the pool of participating investors and lenders, from 
commercial and development banks to insurers and institutional investors. 
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Interviews conducted by the IEA with a dozen financial institutions indicate that 
appetite for CCUS is increasing among financiers, but participation remains 
concentrated because these structures depend on predictable revenue models 
and clear risk‑allocation frameworks across the value chain.  

Targeted policy support and carefully designed risk-allocation frameworks 
have helped several projects to reach FIDs. Governments have earmarked 
more than USD 50 billion in public support for CCUS projects over the past 
3 years, a record amount, and early signs of regional differentiation in financing 
approaches are beginning to emerge. In Europe, the shift towards long‑term 
revenue and risk‑sharing mechanisms rather than upfront grants is enabling a new 
phase of CCUS deployment, with multiple projects advancing to construction or 
operation, including several early project‑financed transactions. In North America, 
many risks are addressed commercially, but revenue support through tax credits 
and long-term agreements for carbon credits – combined with experience and 
infrastructure from the oil and gas sector – has enabled several projects to move 
forward, including CO₂ transport networks serving bioethanol plants in the 
United States. Elsewhere, private finance participation remains limited, with 
state‑backed companies integrating CCUS development into oil and gas value 
chains, notably in the Middle East and Asia Pacific. 

Ensuring that the current momentum extends beyond a small number of 
projects will require policy support that supports viable business models. 
Around 90% of projects announced for 2035 have yet to reach FID, and a number 
of projects have already been cancelled or withdrawn from government tenders in 
the face of uncertain financing conditions. Projects targeting carbon dioxide 
removal and hydrogen production with CCUS, in particular, have struggled to 
secure offtake agreements, leading to project cancellations in many regions. In 
Denmark, 80% of industrial bidders pulled their proposals from consideration in a 
recent auction after cross-chain risks could not be managed. 

Given the limits to government funding, support must become more 
targeted as the operational track record builds. Early-stage public funding 
remains essential, particularly where private investors are unwilling to assume 
first-of-a-kind risks. Over time, however, support mechanisms may evolve from 
direct grants and capital funding toward more focused risk-sharing instruments, 
such as long-term revenue guarantees or liability frameworks that remain on public 
balance sheets. This would enable funding to be targeted where it is most efficient. 
Risk allocation is also likely to shift as new actors enter the sector and operational 
experience grows. In some parts of the value chain and in certain jurisdictions, 
public involvement may remain necessary to underpin investment, while in others, 
private actors could increasingly assume operational and financial risks. 
Identifying which actors can step in, and what conditions are needed to enable 
them to do so, will be critical for scaling CCUS deployment in the years ahead. 

https://ens.dk/presse/bud-modtaget-til-milliardpuljen-co2-fangst-og-lagring
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Policy priorities to scale and mobilise finance for CCUS 

Scaling CCUS will require aligning business models, policy frameworks and 
financial structures. The recommendations below highlight actions governments 
and financial actors can take to strengthen project bankability, reduce uncertainty 
across the value chain and build the foundation for a sustainable market for CCUS. 

1. Support bankable business models and viable risk-sharing mechanisms. 
Governments can strengthen business models via stable carbon pricing, support 
for low-emissions products, and targeted instruments such as contracts for 
difference or tax credits. Clear risk allocation among stakeholders is essential; 
some risks, such as long-term storage liability, are likely to require ongoing public 
backstops in some jurisdictions. 

2. Ensure legal and regulatory frameworks are fit for purpose. Durable 
frameworks provide certainty and regulatory clarity. They must evolve with 
operational experience, addressing emerging issues like third-party access, 
liability allocation and carbon market interactions. For cross-border projects, 
regional alignment on liability and carbon accounting will be important. 

3. Harmonise definitions and standards across the value chain. Consistent 
standards, monitoring, reporting, verification and carbon accounting help to build 
credible markets for low-emissions products. Harmonised CO₂ specifications for 
transport and storage reduce operational risk and improve bankability. 

4. Strengthen risk assessment through data-sharing and early collaboration. 
Operational data is critical for financiers and insurers, and structured data-sharing 
from public projects can improve transparency. Early collaboration among 
developers, governments, financiers and insurers clarifies risk allocation and 
supports the creation of tailored financial and insurance products. 

5. Increase development funding resources to assess CO2 storage resources. 
Limited knowledge about geological storage limits deployment, especially in 
emerging markets, but site characterisation can be costly. Multilateral 
development banks, development finance institutions and export credit agencies 
can provide support to unlock private investment. 

6. Recognise CCUS in sustainable finance taxonomies and transition finance 
frameworks. This would expand the investor base and access to instruments like 
green and sustainability-linked bonds. Clear eligibility criteria across regions can 
also boost credibility and broaden access to capital, including across borders. 

7. Learn from other capital-intensive sectors. Lessons from renewables, 
electricity networks and oil and gas show that long-term contracts, regulated 
returns and capacity booking systems can provide revenue certainty for large 
infrastructure. Adapting these approaches to CCUS can manage volume risk, co-
ordinate infrastructure and support financing of transport and storage hubs. 
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The strategic challenge of 
financing CCUS at scale 

CCUS plays an important role in reducing emissions 
Carbon capture, utilisation and storage (CCUS) encompasses an important suite 
of technologies that could help deliver a low-emissions, secure and affordable 
energy system. In several key sectors, targeted CCUS deployment is crucial to 
enable emissions reduction and support competitive low-emissions industrial 
production, and to help align investment strategies with corporate sustainability 
goals. One of the most important roles is the capture of hard-to-abate process and 
combustion emissions in industries such as cement, steel and chemicals, where 
alternative technology pathways can be more costly or are less available. CCUS 
can also enable the low-emissions production of hydrogen. 

In some contexts, and under certain technical conditions, CCUS can represent an 
important economic option to sustain the operation of young, fossil-based power 
assets with lower emissions, helping maintain affordability, jobs and competencies 
in emerging economies, which are home to much of this capacity. It can also 
represent a business alternative for countries with depleted oil and gas fields, 
offering extensively studied options to permanently store CO2 while leveraging the 
knowledge of the existing workforce. 

CCUS also includes several approaches that enable CO2 removal from the 
atmosphere – such as the capture and storage of emissions from bioenergy 
(BECCS), or direct air capture (DAC). When paired with permanent CO2 storage, 
these technologies can balance the residual emissions from industry, agriculture 
and long-distance transport, which are particularly costly to abate, as well as 
reduce the carbon that is already in the atmosphere. When the captured CO2 from 
these sources is utilised instead of stored, it can provide a non-fossil source of 
carbon in sectors to substitute fossil carbon as a feedstock in the production of 
chemicals and synthetic fuels for long-distance transport.  

Apart from captured CO2 used for enhanced oil recovery (EOR), projects linked to 
dedicated, permanent storage have relied on some level of public funding. This is 
not surprising: in the absence of a natural market for stored CO2, governments 
have stepped in to support projects. Multi-billion-dollar funding packages are now 
supporting first-of-a-kind (FOAK) projects in the United Kingdom, Norway and 
European Union. The level of public funding going to CCUS projects over the long-
term remains uncertain, but the need to move to a more commercial market is  
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widely recognised. Bankable business models and more sources of finance will 
be needed to sufficiently scale CCUS beyond the 50 Mt per year of operating 
capture capacity today. 

In the IEA’s exploratory scenarios – the Current Policies Scenario (CPS) and the 
Stated Policies Scenario (STEPS) – CCUS growth remains modest, reflecting 
today’s policy momentum and support levels. Capacity is several orders of 
magnitude lower than the capacity levels in the IEA Net Zero Emissions by 2050 
Scenario (NZE Scenario), in which billions of tonnes of CCUS capacity are 
deployed in the next couple of decades (see box below). 

While recent momentum has put CCUS on a more positive trajectory, the gap to 
the IEA NZE Scenario pathway remains very large, and a far greater level of 
investment will be required for the technology to scale in a meaningful way. 

The role of carbon capture, utilisation and storage in IEA scenarios, 2030-2050 

 
IEA. CC BY 4.0. 

Notes: DAC = direct air capture; CCUS = carbon capture, utilisation and storage; NZE = Net Zero Emissions by 2050 
Scenario.. 
Sources: IEA analysis based on IEA (2026), CCUS Projects Database; IEA (2025), World Energy Outlook. 

Given that CCUS primarily targets decarbonisation, deployment is very dependent 
on policy support; in IEA scenarios, its role is largest in the NZE Scenario.  

CCUS in IEA scenarios 

The role of CCUS in the future energy system will largely depend on policy choices. 
The CPS and STEPS do not target any particular outcome but rather offer different 
possible views of future energy systems based on policies. The CPS is anchored in 
enacted laws and measures, while the STEPS has a more dynamic reading of policy 
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settings that may include measures that have yet to be formally adopted, subject to 
relevant market, infrastructure and financial constraints. 

In the CPS and STEPS, deployment is low and limited in scope. Capacity scales up 
to around 150-160 Mt by 2035 and 270-300 Mt by 2050, with gas processing 
making up around 20% of capacity in 2050. 

In contrast, the NZE Scenario represents a pathway to reducing global 
energy-related CO2 emissions to net zero by 2050. In this scenario, capture capacity 
scales up from around 60 Mt CO2 per year in 2025 to 2.3 Gt by 2035, and 6.1 Gt by 
2050, providing around 6% of global emissions reductions relative to the current 
level by 2050. 

Beyond the major difference in scale, the NZE Scenario also represents a sectoral 
shift, as CCUS expands from historical deployment focused on low-cost, high-
concentration sources paired with EOR, to newer, higher-cost applications paired 
with dedicated CO2 storage. While natural gas processing makes up around 60% 
of the 60 Mt CO2 of operating capture capacity today, biogenic and air capture, 
industry, fossil power and hydrogen make up 99% of deployment by 2050. 

Global investment needs to scale across a range of 
scenarios 

Global annual investment in CCUS has grown sharply, from around 
USD 0.3 billion in 2020 to more than USD 5 billion in 2025,1 driven by a renewed 
interest in CCUS from governments and companies across several sectors. This 
exceeds investment in the previous wave of the early 2010s, when CCUS was 
poised for a major expansion as a result of public economic stimulus packages to 
address the 2008-2009 financial crises. In the end, few projects reached 
commissioning and spending plummeted in 2017 after several countries withdrew 
their support. 

Importantly, the current wave of investment is also significantly broader than 
before, with projects now spanning multiple sectors, including those that typically 
involve more dilute CO2 streams and therefore higher capture costs, or the 
development of transport and storage infrastructure. The past 2 years have seen 
several milestones, including final investment decisions (FIDs) on the world’s first 
natural gas power plant with carbon capture and storage in the United Kingdom 
and the world’s largest CO2 removal facility in Sweden. CCUS deployment in the 
cement sector is also accelerating, with the biggest capture facility ever applied to 
a cement plant starting operation in Norway and an even larger capture facility 

 
 

1 Estimated annualised investment over the construction time of projects, assuming investment starts the year of final 
investment decision. 

https://www.equinor.com/news/20241210-approve-execution-of-uks-first-ccs-projects
https://www.equinor.com/news/20241210-approve-execution-of-uks-first-ccs-projects
https://www.stockholmexergi.se/en/beccs/
https://www.brevikccs.com/en
https://www.heidelbergmaterials.com/en/pr-2025-09-25
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reaching FID in the United Kingdom. In addition, two large CO2 storage projects 
in Norway and Australia began operations, and Europe’s second storage hub is 
expected to start operations later this year in the Netherlands.  

Historical annual spending on carbon capture, utilisation and storage by sector, and 
annual spending compared to investment needs in the different scenarios, 2010-2035 

 
IEA. CC BY 4.0. 

Notes: DAC = direct air capture; T&S = transport and storage; CPS = Current Policies Scenario; STEPS = Stated Policies 
Scenario; NZE = Net Zero Emissions by 2050 Scenario. Estimated spending annualised over the construction time of 
projects. 2031-2035 represents annual average spending between 2031 and 2035. 
Source: Analysis based on IEA (2026), CCUS Projects Database. 

Investment in CCUS has increased more than 15-fold since 2020, but would need to 
increase 35-fold to reach average annual spending in 2035 in the NZE Scenario. 

Deployment is also widening geographically. In 2020, close to 60% of all projects 
in operation and under construction were located in North America, but today that 
share has fallen to around 45%, reflecting the sector’s growing international reach. 
Europe has emerged as a key hub, with major developments underway in 
Denmark, Italy, the Netherlands, Norway and the United Kingdom. Indonesia has 
reached its first FID for a large-scale project, while both the Middle East and China 
now have as much or more CO₂ capture capacity under construction as Europe. 
In India, which currently only has a handful of small-scale pilot projects operating, 
the government has announced plans to allocate USD 2.2 billion over the next 5 
years as part of its 2026-27 federal budget. 

While these levels are consistent with the CPS and STEPS, far greater investment 
would be needed for CCUS deployment in the NZE Scenario. In the latter 
scenario, average annual spending on CCUS projects around the world would 
need to scale to over USD 200 billion between 2031 and 2035, requiring 
significantly higher levels of private capital.  
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https://www.heidelbergmaterials.com/en/pr-2025-09-25
https://www.equinor.com/news/20250825-first-co2-volumes-stored-at-northern-lights
https://www.santos.com/news/moomba-ccs-a-decisive-step-in-australias-journey-to-becoming-a-carbon-capture-and-storage-superpower/
https://www.porthosco2.nl/en/
https://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://www.bp.com/en_id/indonesia/home/who-we-are/tangguh-lng/enhanced-gas-recovery-carbon-capture-utilization-and-storage.html
https://www.indiabudget.gov.in/doc/bh1.pdf
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Private capital can help fill the financing gap 
Public funding has been central to recent progress, with governments committing 
more than USD 50 billion in support over the past 3 years specifically to CCUS 
projects. Yet, while important, it is clear that such historically high levels of public 
finance are unlikely to continue in the longer-term, underscoring the need to target 
public support to the areas most needed and to develop bankable business 
models for CCUS to attract greater private capital.  

Historically, CCUS projects have relied on a business model underpinned by EOR. 
The costs for constructing and operating CCUS facilities were supported by the 
cash flows from the underlying oil and gas project itself, or through the additional 
sales resulting from increased oil production. Put simply, early projects benefited 
from the sale of a tangible item – oil in this case.  

However, the sector is evolving. CCUS projects are increasingly expanding 
beyond EOR to dedicated storage sites in saline aquifers and depleted oil and gas 
fields. While only 20% of operating storage capacity today is for dedicated sites, 
the project pipeline shows that this could jump up to over 90% by 2035. This puts 
pressure on projects to present a viable business model. Unlike the EOR-based 
business model, dedicated storage projects do not produce a standalone 
commodity and currently there is little appetite among off-takers to pay a premium 
for low-emissions products enabled by CCUS. 

Recent FIDs show that a business case for projects linked to dedicated storage 
can be made in the right policy environment and with the right risk-sharing 
mechanisms. Projects in the United Kingdom benefited from strong government 
backing to cover revenue and cross-chain risks, while in Sweden the sale of 
carbon removal credits enabled a project to move ahead. However, replicating 
these models at scale remains challenging. Scaling them across more projects 
will require government policy that supports a competitive business case and clear 
risk-allocation mechanisms among stakeholders. Around 90% of projects 
announced for 2035 have yet to reach FID, and a number of projects have already 
been cancelled or withdrawn from government tenders in the face of uncertain 
financing conditions, including in Denmark, Sweden and the United Kingdom. 

Greater use of public funding in more capital-efficient forms will also be critical. 
This includes shifting from upfront grants towards instruments such as long-term 
revenue guarantees, contracts for difference (CfDs), or other contingent support 
that can be held on public balance sheets rather than immediately disbursed. As 
the market continues to evolve, governments may look for ways to support CCUS 
from the public balance sheet. This would allow for a reduction in the government’s 
financial burden while maintaining the necessary risk mitigation required for 
private sector participation. 

https://wholesale.banking.societegenerale.com/en/news-insights/clients-successes/clients-successes-details/news/unlocking-a-low-carbon-future-with-the-east-coast-cluster/
https://www.eib.org/en/press/all/2025-172-eib-finances-ground-breaking-carbon-capture-plant-in-stockholm
https://ens.dk/presse/bud-modtaget-til-milliardpuljen-co2-fangst-og-lagring
https://bioenergyinternational.com/soderenergi-pauses-beccs-project/
https://www.enerdata.net/publications/daily-energy-news/bp-uk-blue-hydrogen-cancellation.html
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Mobilising private capital at scale will also require attracting a broader range of 
financial actors over the full project lifecycle. Early-stage development faces 
persistent financing gaps and revenue support discussions remain behind – 
particularly in emerging and developing economies which make up two-thirds of 
cumulative CO2 captured to 2050 in the NZE Scenario. However, once projects 
are operational and risks are reduced, there is greater scope for institutional 
investors, such as pension funds, and other private financiers to play a larger role 
in refinancing and long-term ownership. 

Ultimately, scaling private investment in CCUS will depend on a clear and shared 
understanding of the risk-adjusted returns across different markets and project 
stages, and how these risks can be appropriately allocated across the value chain 
and over time between public and private stakeholders. 

Purpose and contribution of this report 
This report aims to assess how more private capital can be leveraged to finance 
CCUS projects. Unless otherwise stated, much of the report covers projects that 
capture and store CO2, rather than those that utilise or remove it. 

The report first investigates the distinctive economic and financial characteristics 
of CCUS projects, and the impact of business models on commercial viability. It 
then examines how CCUS projects have been financed to date, including the roles 
of public support and finance structures.  

Building on this analysis, the report identifies priorities for risk mitigation and 
allocation, drawing on evidence from recent FIDs, project structures and the 
emerging operational track record of CCUS projects. Based on these insights, the 
report provides targeted recommendations for policy makers on how to design 
policy, regulatory and financial frameworks that can more effectively crowd in 
private capital. 
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Distinctive economic and financial 
factors for CCUS projects 

The bankability of CCUS projects depends on the 
underlying business model 

The fundamental challenge for CCUS is commercial viability. Unlike other clean 
energy technologies, CCUS does not produce a standalone commodity: there is 
no natural market for captured and permanently stored CO₂, and its use is 
currently limited to niche markets. Revenues must instead be created through 
policy mechanisms, linked industrial outputs or ancillary markets. As a result, the 
choice of business model is central not only to cash flow generation, but also to 
how risks materialise and propagate across the value chain, and who is best 
placed to manage these risks.  

The primary difference between projects comes down to the objective – i.e. 
whether the purpose is to increase the production of hydrocarbons, such as 
through enhanced oil or gas recovery (EOR/EGR), or emissions reduction via 
dedicated CO2 storage. This determines how projects generate revenue, and in 
turn, the level of public support needed. 

Earlier business models relied heavily on revenues from selling captured CO2 for 
EOR. This approach provided a clear commercial anchor, with oil production 
revenues improving debt serviceability and supporting early deployment, 
particularly for low-cost capture projects. However, the model is exposed to 
commodity price volatility and changing market conditions. The temporary 
shutdown of the Petra Nova project in the United States illustrates how reliance 
on oil-linked revenues can undermine project economics when market conditions 
change. In addition, the link to hydrocarbon production may constrain participation 
by climate-focused investors.  

By comparison, the financing challenge for CCUS instead relates to business 
models for dedicated storage, which currently lacks a natural commercial revenue 
stream.  

Projects could generate revenue through the sale of low-emissions products, such 
as through sale of near-zero emissions cement and steel or low-emissions fuels 
enabled by CCUS. While some early movers are willing to pay the price premium 
for these products, the market remains niche today. For projects that turn captured 
CO2 into usable products, such as fuels, chemicals or materials, revenues are 
derived from product sales rather than storage services. Carbon intensity 
requirements for globally traded products, such as a carbon border adjustment 
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mechanism, could put pressure on export markets to invest in cleaner alternatives, 
although the ultimate impact on CCUS remains unclear.  

Projects could also generate revenue through carbon markets. Within this 
framework, carbon dioxide removal (CDR) is emerging as a complementary 
business model that strengthens dedicated storage economics. Where captured 
CO₂ is of biogenic or atmospheric origin and permanently stored, projects can 
generate verified removal credits for voluntary carbon markets, creating an 
additional – often higher-value – revenue stream alongside policy incentives and 
contracted payments. The two main technology-based CDR options include 
bioenergy with carbon capture and storage (BECCS) and direct air capture with 
storage (DACS). While both can benefit from the sale of removal credits, DACS 
remains at an earlier commercial stage with continued reliance on targeted 
support and advance purchase agreements. Overall, CDR-based revenues can 
materially improve project economics but remain policy- and market-dependent, 
with activity concentrated among a limited number of buyers. 

Examples of different business models for carbon capture, utilisation and storage 
projects 

 
IEA. CC BY 4.0. 

Note: CCUS = carbon capture, utilisation and storage. 

CCUS business models depend on whether project revenue is linked to increased 
oil and gas production or to dedicated CO2 storage, influencing the level of public 
support and need for additional revenue sources. 

Increase oil and gas production Climate mitigation 
via CO2 storage

Example of projects in operation

• Boundary Dam (Canada) – power
• Petra Nova (United States) – power

Examples of projects in operation

• Brevik, Northern Lights (Norway) – cement

Example of projects in operation

• Bonanza (United States) – bioenergy
• Coffeyville (United States) – fertilisers 
• Enid Fertiliser (United States) – fertilisers 
• Century plant (United States) – fertilisers 
• Lost Cabin (United States) – natural gas 

processing

Example of projects in operation

• Quest (Canada) – hydrogen
• Decatur ADM (United States) – bioenergy
• Snøhvit, Sleipner (Norway) – natural gas 

processing

“Transitional players”

Projects that apply the enhanced oil/ gas 
recovery model to higher-cost applications, 
relying on public support in addition to oil-
linked revenues.

“Historical players”

Well-established projects with low 
capture costs and near-term oil-linked 
revenues, forming the backbone of early 
CCUS deployment.

“Frontier developers”

First-of-a-kind projects with high capture 
costs and dedicated storage, requiring 
substantial public support, risk-sharing 
mechanisms, and multiple revenue 
sources (e.g. carbon dioxide removal, low-
emissions products).

“Early storage adopters”

Developers and emitters adopting storage-
led models for high-concentration 
applications, with revenues driven by 
policy support.

Project objective

Low CO2
concentration 
applications

High CO2
concentration 
applications

https://www.cdr.fyi/blog/2024-year-in-review
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Compliance carbon markets, long seen as the long-term market driver for 
dedicated storage projects, have yet to provide material support, as CO2 prices 
remain too low. The one exception is the Sleipner project in Norway, where the 
country’s carbon tax played an important role. Further incentives for the 
development of dedicated storage projects could come from Article 6.2 of the Paris 
Agreement, which allows countries to exchange carbon credits. In 2025, 
Switzerland and Norway became the first countries to sign a deal on sharing 
carbon removal credits under this framework. 

Public support mechanisms shape bankability 
Absent a natural market for stored CO₂, public intervention plays a central role in 
shaping viable CCUS business models. Support can be delivered by a range of 
public actors, including national governments, sovereign wealth funds and state-
owned banks, multilateral development banks (MDBs) and development finance 
institutions (DFIs), state-owned enterprises (SOEs), and export credit agencies 
(ECAs). Their interventions can be grouped into three broad areas: enabling 
conditions, capital support and risk-sharing mechanisms. 

Enabling conditions facilitate CCUS deployment, rather than subsidise it, providing 
a supportive environment for projects and a platform to build from. This is the 
primary role of national governments, which establish clear legal and regulatory 
frameworks that provide a legal basis for CCUS activities, including the licensing, 
monitoring, and safe and secure storage of CO2. Governments also negotiate and 
implement international agreements that enable cross-border projects, such as 
those under the London Protocol, and co-operation mechanisms under Article 6 
of the Paris Agreement, which clarify how stored CO₂ and mitigation outcomes 
are accounted for between countries. 

Capital support mechanisms are particularly important for FOAK projects and 
shared infrastructure with large upfront costs. Governments may provide grants 
directly, while sovereign wealth funds, state-owned banks, and MDBs or DFIs can 
offer concessional loans, long-tenor debt or blended finance structures. SOEs 
may also invest directly in strategic infrastructure. These instruments reduce 
upfront capital intensity and help absorb early-stage development and 
construction risks. This does not solve the long-term revenue challenges, but it 
can materially improve project economics and crowd in private co-financing once 
core regulatory conditions are in place. 

Risk-sharing mechanisms can more directly address bankability constraints. 
Governments typically deploy contracts for difference, reverse auctions or 
regulated tariffs to reduce revenue risk and improve cashflow visibility. Public–
private partnerships and direct equity participation by governments or SOEs can 
help manage cross-chain interface and performance risks. MDBs and DFIs may 
provide guarantees or political risk insurance, particularly in emerging markets, 

https://unfccc.int/process-and-meetings/the-paris-agreement/article-6/article-62
https://unfccc.int/process-and-meetings/the-paris-agreement/article-6/article-62
https://www.regjeringen.no/en/whats-new/norway-and-switzerland-sign-agreement-on-cooperation-on-carbon-capture-utilisation-and-storage-and-carbon-dioxide-removal/id3109305/
https://www.iea.org/reports/legal-and-regulatory-frameworks-for-ccus
https://www.iea.org/reports/legal-and-regulatory-frameworks-for-ccus
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while ECAs support projects through export guarantees tied to equipment supply. 
While these tools do not eliminate risk, they redistribute it, often shifting low-
probability, high-impact risks, such as policy discontinuity or long-term storage 
liability, towards the public sector, which is typically better placed to manage them. 

Public support mechanisms for CCUS projects 

Category Policy instrument Public entities Examples 

Enabling 
conditions 

• Legal and regulatory 
frameworks 

• International 
agreements 

 

Frameworks in Europe and parts of the 
United States, Canada and Australia 
have provisions for the long-term 
liability of stored CO2. 
 
Agreements between countries are 
needed under the London Protocol 
and Article 6 of the Paris Agreement. 

Capital 
support 

• Grants  

• Equity stakes 

• Loans 

   
 

  

The Innovation Fund and Connecting 
Europe Facility are major grant 
programmes for CCUS in the 
European Union. 
 
The European Investment Bank and 
Nordic Investment Bank offered loans 
to a BECCS project in Sweden. 
 

Risk-sharing 
mechanisms 

• CfDs, reverse 
auction, regulated 
tariffs 

• Public–private 
partnerships 

• Offtake agreements 

• Export guarantees 

   
 

  
 

   

The Canada Growth Fund can provide 
concessional debt or equity, CfDs, 
anchor equity and offtake agreements. 
 
SOEs in the Netherlands (EBN, 
Gasunie, Port of Rotterdam), Norway 
(Gassnova) and United Arab Emirates 
(ADNOC) help reduce cross-chain and 
performance risks. 

Public entities 

Government 
 

 
 

Sovereign wealth 
fund/ state-owned 

bank 
 

 
 

Multilateral 
development 

bank/development 
finance institution 

 

 
 

State-owned 
enterprise 

 

 
 

Export credit 
agency 

 

 
 

 

Note: For a more comprehensive view of government policies to support CCUS, please see IEA (2023), CCUS Policies and 
Business Models Report. 

Risk considerations across the value chain 
The CCUS value chain brings together multiple technologies, regulatory systems 
and commercial actors, each with its own risk profile. Furthermore, the 
technologies used vary and are still evolving, and each project’s risk profile will 
depend on the technology’s maturity, scale and whether it is a new build or retrofit, 
among other parameters.  

https://www.iea.org/reports/ccus-policies-and-business-models-building-a-commercial-market
https://www.iea.org/reports/ccus-policies-and-business-models-building-a-commercial-market
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Financing CCUS requires confidence that each part of the value chain will perform 
reliably and in sync over long periods of time. For hubs, this also means a need to 
ensure a sufficient portfolio of supply from a range of emitters that enables the 
system to operate reliably. Yet each segment can face distinct sources of 
uncertainty, and risks in one part of the chain can quickly disrupt the viability of 
the others. Because the chain is only as strong as its weakest link, investors must 
consider how risks accumulate, interact and propagate across the value chain. 
Effective risk management and allocation is critical in this regard. The main 
categories of risks faced across the CCUS value chain are summarised below. 

Overview of risks across the value chain for CO2 capture, transport and storage 

 
IEA. CC BY 4.0. 

Note: TRL = technology readiness level.  

Each segment of the value chain has risks that can affect the viability of other parts 
of the chain, and investors must consider how these risks interact and spread. 

Capture risks are primarily linked to the performance and 
reliability of capture equipment integrated into facilities 
If the host facility reduces output, shuts down or experiences operational 
disruptions, CO₂ volumes available for capture may fall below contracted levels. 
Reduced capture efficiency can lead to missed emissions targets, lower revenues 
from policy incentives or carbon markets, and potential regulatory non-
compliance. Operational downtime at the capture unit can also disrupt the overall 
project economics, particularly where revenues depend on continuous capture 
volumes. The operational track record of projects is covered in more detail in a 
dedicated section of this report. 

Capture

Transport

Storage

Technology 
scale-up or 

integration for 
lower TRL 

applications

Risk of reduced 
CO₂ volumes and 
revenues due to 

host facility 
disruptions

Exposure to changes in incentive 
eligibility or carbon accounting 

rules

Infrastructure 
integrity

Insufficient 
charges and 

under-utilisation of 
assets

CO2  technical 
specifications

Injection well failures, 
pressure management 

challenges, and 
decommissioning costs

Insufficient long-term 
contracts

Unclear liability transfer 
frameworks

Uncertain financial exposure 
from recapture of carbon 

credits or policy incentives

Long-term storage liabilityConstruction, operation and performance Policy uncertaintyRevenue uncertainty

• Infrastructure 
misalignment causing 
disruptions along the 
chain

• Co-ordination and timing 
risks leading to stranded 
CO2 or underutilised 
infrastructure

Lower TRL for 
large-scale 

CO2 shipping

Liability exceeding financial 
capacity of project 

participants

Cross-chain

• Delays and cost overruns

• Public acceptance

• Permitting

Overlapping risks
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Technology maturity is an additional consideration. While several capture 
technologies are commercially proven in specific applications, others, particularly 
those applied to dilute emissions streams or new industrial processes, remain at 
earlier stages of deployment. FOAK installations can therefore face greater 
uncertainty around scale-up, integration with existing industrial processes and 
long-term operational performance. This increases lender scrutiny of performance 
guarantees, insurance coverage and contingency provisions during early 
deployment. 

Construction and commissioning phases introduce additional uncertainty, though 
these risks are not necessarily specific to CCUS. Projects may face delays linked 
to equipment delivery, defects in manufacturing or installation, or safety incidents 
such as fires or explosions, while commissioning can reveal operational 
challenges that affect capture rates or reliability. Performance guarantees from 
technology providers and the availability of insurance coverage are therefore 
critical considerations for lenders. 

Transport risks focus on the integrity, utilisation and reliability of 
the CO2 network 
For pipeline systems, potential issues include corrosion, material fatigue, third-
party damage and leaks. Product quality risks, particularly related to CO₂ 
impurities, must also be managed to protect infrastructure integrity and ensure 
compliance with transport and storage specifications. 

Transport assets are also exposed to utilisation risk. Pipelines, shipping terminals 
and compression facilities are capital-intensive and require sustained CO₂ 
volumes to recover costs, making their economics sensitive to delays or 
underperformance in upstream capture projects. Where infrastructure is 
developed ahead of expected demand to benefit from economies of scale, 
investors must rely on policy support, tariff structures or long-term contracts to 
ensure cost recovery. 

Alternative transport modes such as CO₂ shipping are emerging as an important 
option for linking dispersed emitters to offshore storage sites or enabling cross-
border value chains. While shipping relies on established technologies used in 
other liquefied gas markets, large-scale CO₂ shipping systems remain at an earlier 
stage of deployment. As a result, financiers may view them as carrying higher 
technology and integration risks. 

The long-term storage of CO2 raises important questions about 
liability and exposure 
Long-term liability associated with the permanent storage of CO2 represents one 
of the most distinctive and challenging risks for CCUS projects. Unlike most 
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infrastructure assets, CCUS entails potential exposure extending decades beyond 
the operational phase, including risks related to leakage, remediation and 
environmental damage. While commercial agreements and regulatory frameworks 
can allocate responsibility among project participants, the economic 
consequences of these liabilities are difficult for lenders to quantify and could be 
beyond the financial means of the companies entering into commercial 
agreements. 

For banks and long-term investors, uncertainty around long-term liability creates 
risks that cannot be easily priced, insured or managed on private balance sheets, 
leading to a higher cost of capital. Even where the probability and magnitude of 
leakage is low, the potential financial impact could be quite large if the project is 
required to compensate for released CO2, or to surrender credits and policy 
payments previously received. Adding to this uncertainty, project developers and 
financiers do not know in advance what this might cost. Although insurance 
markets are evolving and can cover construction and operational risks, coverage 
for long-term storage liability remains limited, expensive or subject to exclusions. 

In addition to liability, there are technical risks associated with CO2 storage. While 
manageable through testing and proper site selection and monitoring, this 
includes injection well failures, pressure management difficulties, and the 
possibility of subsurface leakage through geological faults or poorly sealed wells. 

Cross-chain risks are amplified by the complexity and 
interdependency of projects 
CCUS project risks are amplified by the strong interdependencies across the 
capture, transport and storage components of the value chain. The viability of each 
component depends on the timely delivery and continued operation of the others 
– capture facilities could be stranded without transport and storage infrastructure, 
while infrastructure providers depend on sustained CO2 volumes, and potentially 
planned future volumes, to recover their capital-intensive investments. 

Across the CCUS chain, policy and regulatory risks stem largely from a lack of 
clarity and durability. Changes in eligibility for incentives can reshape the 
economics of capture facilities, CO₂ purity requirements for transport and storage 
remain inconsistent across jurisdictions, and long-term liability for stored CO₂ is 
often undefined or split between operators and governments. These uncertainties 
complicate project planning.  

Building on this uncertainty, economic and market risks centre on revenue 
sufficiency and demand visibility. Key questions include whether transport and 
storage tariffs will fully recover costs, how utilisation rates should be forecast for 
shared infrastructure, and whether storage developers can secure long-term 
contracts to underwrite capital investment. 
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From a financing perspective, this interdependency across elements of the value 
chain introduces interface risk that must be clearly allocated. Lenders must assess 
not only the performance of individual assets, but also the robustness of 
contractual and regulatory arrangements linking multiple counterparties. Delays, 
outages or underperformance in one part of the chain can cascade across the 
system, disrupting revenues and potentially affecting debt service. Hub and cluster 
models can help spread risk by aggregating emitters and building redundancy, 
although they also increase complexity and exposure to project-on-project risk. 

Cross-border projects introduce additional co-ordination challenges but can 
strengthen the overall economics of the system. In countries where domestic 
capture costs are high but geological storage resources are available, imported 
CO₂ may play an important role in the development of storage hubs. These 
systems depend not only on domestic policy support but also on international 
frameworks such as the London Protocol, bilateral agreements, and co-ordinated 
development of transport and storage infrastructure. 

Unresolved cross-chain risk remains a key constraint to bankability, particularly 
for early projects for which contractual precedents are limited and revenue models 
are still maturing. The need to co-ordinate investment decisions across multiple 
assets and parties, while not unique to CCUS, carries the risk of increasing 
development timelines and raising transaction costs. 

 

Insights from the financial sector 

The IEA conducted a series of consultations with nearly a dozen financial 
institutions in preparation of this report. These included commercial banks, MDBs, 
DFIs and insurance providers, covering a range of portfolio sizes, risk appetites 
and geographies. 

While the investment mandates of each institution differed, several overarching 
findings emerged: 

1. The challenges of financing CCUS do not relate to technology, but rather 
to markets, policy and risk allocation. Technology risk is generally not a 
major barrier when technologies are already proven at smaller scales or have 
been demonstrated in other sectors. Constraints are primarily around a lack 
of durable revenue models, unstable policy environments, cross-chain 
complexities and liabilities. However, projects relying on very new capture 
technologies can face greater financing challenges, leading to the 
development of specialised insurance products for FOAK operational risks. 
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2. Bankability depends on de-risking, and governments can provide an 
important backstop in some cases for FOAK projects. Such projects often 
rely on government-backed revenue support, risk assumption (e.g. long-term 
liability), or regulated infrastructure models. Public intervention is typically the 
most credible and cost-effective backstop for early projects. 

3. Revenue uncertainty is the core risk for project finance. Without long-term 
offtake agreements or predictable revenue streams, projects struggle to attract 
debt or equity. Though currently niche, revenue stacking remains a key tool 
for improving project economics. 

4. Value chain interdependence requires a clear allocation of risks. The 
interdependence of capture, transport and storage infrastructure means the 
failure of one component can strand others. Risks must be allocated through 
regulation or contracts. Hub and cluster models can effectively distribute risk 
among participants, but they may also introduce greater complexity in 
contracts and interfaces. Insurance brokers can play a key role in navigating 
this complexity and help to design shared coverage solutions. 

5. Sponsor quality is key. Strong sponsors, including SOEs, industrials or 
energy majors, enhance confidence among financiers. The creditworthiness 
of emitters and transport and storage providers directly affects debt pricing 
and capital availability. 

6. Insurance is necessary but not sufficient. Insurance can cover traditional 
construction, operational and some political risks, and new products tailored 
to CCUS, such as off-specification CO2 liability coverage, and carbon offset 
and credit reversal, represent advances. However, premiums can be high and 
operational data limited. Narrowing the “risk perception gap” between 
developers and insurers requires increasing transparency through more 
effective data-sharing and early engagement with insurers’ risk engineers to 
improve collaboration between risk-taking parties. 

7. The financing gap persists, requiring a broader set of capital providers. 
Early-stage development, particularly for storage in emerging economies, 
remains capital-intensive and high-risk. DFIs and MDBs are active but 
insufficient; additional concessional, philanthropic, and private capital is 
needed. Long-term investors could play a larger role as projects reach stable 
operations. 
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CCUS financing structures and 
trends 

New business models require new sources of capital 
CCUS projects can be financed through a combination of public and private capital 
using both equity and debt instruments, structured either on a corporate balance 
sheet or through standalone project finance vehicles. The mix of capital and 
financing structures used depends on project maturity, policy support, revenue 
certainty and risk allocation across the value chain. 

Historically, many CCUS projects that relied on the commercial value of CO2 were 
financed through balance sheet financing by large private or state-backed 
companies, involved as sponsors in CCUS projects, using internal cash reserves 
and retained earnings. In instances where CCUS projects were FOAK applications 
or featured important technical risks, public funding has also played a critical role 
through grants, concessional debt and guarantees. 

As CCUS expands into business models that are directly tied to the value of 
emissions reductions – such as CO₂ transport and storage as a service – and as 
projects increasingly take the form of multi-user hubs, a broader set of actors is 
entering the market. These include industrial emitters, infrastructure developers 
and technology providers, many of whom do not have the balance sheet capacity 
of large oil and gas companies. In addition, hub-based structures typically involve 
joint ventures across multiple segments of the value chain, requiring clear 
allocation of construction, volume and revenue risks among multiple 
counterparties.  

Project finance offers a potential solution to these evolving project structures. By 
ring-fencing risks within dedicated special purpose vehicles (SPV) and structuring 
debt and equity around the project’s own cash flows, project finance allows firms 
to preserve capital, distribute financial risk among partners and potentially reduce 
their investment. However, this model requires robust contractual frameworks and 
predictable revenue streams to satisfy lenders. In instances where CCUS 
revenues are largely reliant on policy mechanisms, this model is contingent on 
certain, durable and predictable policy support. 

Unlocking significantly larger volumes of private capital for CCUS will require 
expanding the range of participating financial actors and the set of financing 
instruments deployed across the project lifecycle. To date, financing has been 
concentrated among a narrow group of sponsors and lenders, reflecting the capital 
intensity, complexity and risk profile of projects. As CCUS matures, broader 
participation from banks, insurance companies and other institutional investors, 
and public finance institutions will be critical to scale deployment.
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 Map of public financing actors and their involvement in large-scale CCUS projects 

Note:  = established;  = emerging in certain jurisdictions;  = no involvement yet. 

Public entity Financial 
instruments Involvement to date and expansion potential 

Government 

Grant, debt 
Historical support through large grants, e.g. for Longship CCS (Norway), Boundary Dam (Canada), Petra Nova 
(United States) and the EU Innovation Fund. Some concessional loans in certain jurisdictions, e.g. Wabash Valley 
(United States). 

Risk 
Guarantee 

Emerging long-term revenue and risk guarantees (e.g. CfDs, reverse auction, regulated tariffs) and public–private 
partnership risk-sharing structures in certain jurisdictions, e.g. the Track-1 CCUS programme (United Kingdom), BECCS 
Stockholm (Sweden), Kalundborg Hub (Denmark) and 45Q tax credit (United States) partially mitigating revenue risk. 

Sovereign wealth 
fund 

Equity, risk 
Guarantee 

Emerging early-stage equity, e.g. Peak cluster (United Kingdom), and long-term revenue and risk guarantees, e.g. 
through carbon credit offtake agreement between the Canada Growth Fund and Entropy Glacier gas plant. 

Multilateral 
development banks 
(MDBs), 
development 
finance institutions 
(DFIs). 

Grant, Debt 
Grants for studies and pilots, e.g. World Bank CCS trust fund; Asian Development Bank CCS fund. Emerging debt 
issuance to commercial projects with recent loans by the European Investment Bank and Nordic Investment Bank to the 
BECCS Stockholm project. 

Equity, risk 
guarantee 

Potential to increase concessional debt and cornerstone equity for eligible projects (regional and sectoral constraints), 
potentially through blended finance solutions, and to expand portfolio guarantee facilities. 

State-owned 
enterprises (SOEs) 

Debt, equity, risk 
guarantee 

Typically as project sponsors, using equity and corporate debt, e.g. Boundary Dam (Canada), Habshan CCUS 
(United Arab Emirates). Involvement of SOEs also allow for sponsors to accept lower returns e.g. Porthos and Aramis 
(Netherlands), or to bear cross-chain and performance risks, e.g. Northern Lights (Norway).  

State-owned bank 

Debt Emerging commercial debt through project finance structures. 
Could expand longer-tenor commercial debt and blended finance structures. 

Risk guarantee Expand guarantee programmes. 

Export credit 
agencies 

Risk guarantee, 
Debt 

Some debt in selected commercial CCUS projects, e.g. Liverpool Bay CCS (United Kingdom), Petra Nova 
(United States), with potential to expand. Emerging export guarantees for capture technology providers, e.g. SLB 
Capturi capture unit (Norway) for Kalundborg hub (Denmark). Important potential role for insurance and interest rate 
support for CCUS projects in emerging economies, though no involvement to date. 

https://www.regjeringen.no/contentassets/943cb244091d4b2fb3782f395d69b05b/en-gb/pdfs/stm201920200033000engpdfs.pdf
https://natural-resources.canada.ca/sites/www.nrcan.gc.ca/files/energy/files/pdf/11-1438_eng_acc.pdf
https://www.energy.gov/hgeo/petra-nova-wa-parish-project
https://www.catf.us/2025/11/new-innovation-fund-awards-underscore-growing-market-demand-co2-storage-cross-border-transport/
https://www.energy.gov/articles/energy-department-announces-loan-indiana-coal-powered-fertilizer-facility
https://www.gov.uk/government/publications/department-for-energy-security-and-net-zero-major-projects-accounting-officer-assessments/track-1-carbon-capture-usage-and-storage-programme-hynet-and-east-coast-cluster-accounting-officer-assessment-2024
https://www.stockholmexergi.se/en/beccs/
https://www.stockholmexergi.se/en/beccs/
https://orsted.com/en/other-energy-sources/bioenergy/carbon-capture-and-storage
https://www.iea.org/policies/16255-inflation-reduction-act-2022-sec-13104-extension-and-modification-of-credit-for-carbon-oxide-sequestration
https://www.nationalwealthfund.org.uk/news-and-publications/news/national-wealth-fund-invests-in-peak-cluster-to-secure-a-resilient-future-for-cement-and-lime-manufacturing-in-the-uk/
https://www.canada.ca/en/department-finance/news/2024/08/deputy-prime-minister-visits-entropys-glacier-clean-gas-project-a-recipient-of-the-canada-growth-funds-first-carbon-contract-for-difference.html
https://www.iea.org/policies/11690-the-world-bank-carbon-capture-and-storage-capacity-building-trust-fund
https://www.adb.org/what-we-do/funds/carbon-capture-storage-fund
https://www.eib.org/en/press/all/2025-172-eib-finances-ground-breaking-carbon-capture-plant-in-stockholm
https://www.nib.int/loan/stockholm-exergi-holding-ab-72936
https://ccusia.ccsknowledge.com/insight-accelerator/boundary-dam-3-carbon-capture-storage-facility/
https://www.petrofac.com/media/news/adnoc-gas-awards-petrofac-contract-for-landmark-carbon-capture-utilisation-and-storage-project
https://www.porthosco2.nl/en/first-co2-storage-project-in-the-netherlands-is-launched/
https://www.rijksoverheid.nl/actueel/nieuws/2025/04/25/kabinet-neemt-extra-maatregelen-met-pakket-voor-groene-groei#:%7E:text=Er%20wordt%20%E2%82%AC%20639%20miljoen,het%20kabinet%20het%20beleid%20bijsturen.
https://www.kfw-ipex-bank.de/Presse/News/Pressemitteilungsdetails_847808-2.html
https://www.nrg.com/about/newsroom/2017/2236424.html
https://www.eksfin.no/en/news/energy/export-finance-norway-to-provide-guarantees-for-eur-200m-aker-carbon-capture-export-contract/
https://www.eksfin.no/en/news/energy/export-finance-norway-to-provide-guarantees-for-eur-200m-aker-carbon-capture-export-contract/
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Map of private financing actors and their involvement in large-scale CCUS projects 

Private entity Instrument Involvement to date and expansion potential 

Philanthropic 
foundations 

Grant, 
equity 

Mostly research grants, little involvement in large-scale pilots or demonstrators. Could expand on first-loss capital through blended 
finance vehicles and programme-related investments using concessional debt, guarantees and catalytic equity. 

Private 
company Equity Project sponsor, has typically provided large equity share of commercial CCUS projects to date. 

Commercial 
banks Debt 

Involvement is emerging with major project-financed CCUS deals in jurisdictions where the business case is attractive, incl. through 
non-recourse debt with Trailblazer CO2 pipeline (United States), Liverpool bay CCS (United Kingdom), Net Zero Teesside and 
Northern Endurance Partnership (United Kingdom), Protos CCS (United Kingdom) and BECCS Stockholm (Sweden). 

Infrastructure 
funds 

Equity 
Emerging involvement with some growth equity in infrastructure developers with a CCUS portfolio, e.g. Tallgrass Energy 
(United States) and BKV (United States). Some project equity in CDR projects that can stack revenue streams, e.g. Vestforbrænding 
CCS (Denmark) and Stratos (United States). 

 

Debt Some examples of term loans, e.g. Net Zero North (United States), with potential to expand debt products and mezzanine finance.  

Insurance 
companies 

Risk 
guarantee 

Some insurance solutions already exist and are tailored to new or emerging risk exposures. Their role is particularly strategic to 
enable broader private capital participation, e.g. by commercial banks.  

Debt Expand green bond purchases, e.g. Dai-iChi Life Insurance investing in Porthos. Bond market could play targeted role at the 
refinancing stage, once construction and FOAK risks are retired.  

Pension funds 

Equity Involvement so far been limited to growth equity in infrastructure developers with a CCUS portfolio, e.g. Wolf Midstream (Canada) and 
Tallgrass Energy (United States), with potential to expand to project equity at the refinancing stage.  

Debt Expand green bond purchase.  

Note:  = established;  = emerging in certain jurisdictions;  = no involvement yet. 

https://www.spglobal.com/ratings/en/regulatory/article/-/view/type/HTML/id/3434523
https://www.ca-cib.com/en/news/flagship-carbon-transport-storage-project-uk-financing-closure-ps25bn-deal-eni-operating
https://wholesale.banking.societegenerale.com/en/news-insights/all-news-insights/news-details/news/a-new-way-to-finance-carbon-capture-and-storage/
https://wholesale.banking.societegenerale.com/en/news-insights/all-news-insights/news-details/news/a-new-way-to-finance-carbon-capture-and-storage/
https://www.mufgemea.com/case-studies/mufg-finances-the-uk-s-first-full-scale-carbon-capture-project-for-an-energy-from-waste-facility/
https://imi.intesasanpaolo.com/en/news/2025/financing-exergi-co2-capture/
https://www.blackstone.com/news/press/blackstone-infrastructure-partners-closes-purchase-of-controlling-interest-in-tallgrass-energy/
https://www.offshore-technology.com/news/bkv-cip-joint-venture-ccus-projects/
https://www.globenewswire.com/news-release/2025/01/21/3012347/0/en/Copenhagen-Infrastructure-Partners-and-Vestforbr%C3%A6nding-to-partner-up-on-Carbon-Capture-and-Storage.html
https://www.globenewswire.com/news-release/2025/01/21/3012347/0/en/Copenhagen-Infrastructure-Partners-and-Vestforbr%C3%A6nding-to-partner-up-on-Carbon-Capture-and-Storage.html
https://www.oxy.com/news/news-releases/occidental-and-blackrock-form-joint-venture-to-develop-stratos-the-worlds-largest-direct-air-capture-plant/
https://investors.gevo.com/news-releases/news-release-details/gevo-completes-acquisition-red-trail-energy-assets-north-dakota
https://www.dai-ichi-life.co.jp/english/news_release/2025/pdf/index_006.pdf
https://www.cppinvestments.com/newsroom/cppib-wolf-2015/
https://www.cppinvestments.com/newsroom/cpp-investments-acquires-stake-in-u-s-energy-infrastructure-company-tallgrass-energy/
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Public funding remains crucial and is evolving 
Public funding has played and continues to play a critical role in pushing CCUS 
projects from concept to deployment. Between 2023 and 2025, more than 
USD 50 billion was earmarked globally for CCUS projects. In addition, industrial 
decarbonisation packages that are either specific to CCUS or that include CCUS 
in their scope have been recently announced in various regions, including 
Germany (~USD 7 billion), India (~USD 2.2 billion) and France (~USD 1.9 billion). 

Public funding is particularly critical at the pre-commercial stage, where projects 
face high levels of technical, regulatory and commercial uncertainty. These 
conditions place activities such as R&D, feasibility studies, front-end engineering 
and design, pilot projects and CO₂ storage appraisal largely outside the risk 
appetite of private investors, aside from selective venture capital (VC) involvement. 
In particular, grants or direct financial support for the commercial demonstration 
of FOAK technologies play a critical role in overcoming early deployment barriers, 
and are most impactful when provided early in the development process. 

At the commercial stage, public funding is now evolving in scale and form. Earlier 
support was predominantly provided through direct expenditures such as capital 
and operational grants, often as part of innovation programmes to deliver FOAK 
projects, such as those offered under the EU Innovation Fund, the EU Connecting 
Europe Facility and Norway’s Longship programme, some of which also supported 
pre-construction activities. More recently, governments have increasingly shifted 
to long-term frameworks that support revenues and help de-risk investment. 
Announced “funding” may therefore include contingent commitments that only 
materialise under specific conditions. In the United Kingdom, for example, the 
USD 28 billion commitment to the first two CCUS hubs includes a mix of direct 
capital expenditures and funds to support long-term contracts for difference, 
regulated transport and storage tariffs, and risk guarantees. These mechanisms 
limit near-term public spending while playing a decisive role in improving 
bankability and crowding in private capital. 

https://www.reuters.com/sustainability/climate-energy/germany-launches-6-bln-eur-industrial-decarbonisation-program-includes-ccs-2025-10-06/
https://www.argusmedia.com/en/news-and-insights/latest-market-news/2783444-india-allocates-2.2bn-to-ccus-for-next-five-years
https://www.reuters.com/sustainability/climate-energy/france-invest-16-bln-euros-industrial-site-decarbonisation-2026-02-11/
https://www.catf.us/2025/11/new-innovation-fund-awards-underscore-growing-market-demand-co2-storage-cross-border-transport/
https://cinea.ec.europa.eu/news-events/news/cef-energy-connecting-europe-through-co2-infrastructure-2025-10-30_en
https://cinea.ec.europa.eu/news-events/news/cef-energy-connecting-europe-through-co2-infrastructure-2025-10-30_en
https://www.regjeringen.no/contentassets/943cb244091d4b2fb3782f395d69b05b/en-gb/pdfs/stm201920200033000engpdfs.pdf
https://publications.parliament.uk/pa/cm5901/cmselect/cmpubacc/351/report.html
https://publications.parliament.uk/pa/cm5901/cmselect/cmpubacc/351/report.html
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Public funding earmarked to carbon capture, utilisation and storage projects 
announced between 2023 and 2025 

 
IEA. CC BY 4.0. 

Notes: Includes funding announcements that have been earmarked for CCUS. Excludes packages for which CCUS 
projects are eligible, unless funds have been allocated to specific CCUS projects. 

Governments have earmarked over USD 50 billion of funding to CCUS projects in 
the past 3 years, in the forms of grants, long-term revenue support and guarantees. 

Debt is starting to flow into CCUS projects in 
jurisdictions and sectors with attractive business case 

Over the past 2 years, more than USD 15 billion in commercial debt has flowed 
across a small number of CCUS-related transactions, predominantly structured as 
non-recourse project finance. The United Kingdom accounts for a significant share 
of this total, with a single large-scale financing deal in 2024 exceeding 
USD 10 billion for a gas-fired power CCUS project and associated CO2 transport 
and storage infrastructure. This deal marked a step-change in non-recourse debt 
flowing into CCUS projects, as the first large-scale project finance CCUS initiative, 
illustrating the scale that can be achieved in a conducive policy and regulatory 
environment. Other notable transactions include financing for the Trailblazer CO2 

pipeline in the United States, and the BECCS Stockholm project in Sweden, 
reflecting growing lender appetite when revenue support and risk-allocation 
frameworks are sufficiently robust. 

Despite these positive signals, debt financing remains highly concentrated in a 
few jurisdictions and sectors, and the current pipeline of deals is still too limited to 
constitute a broad market trend. Important barriers to scaling up the participation 
of private lenders remain in place. Even in jurisdictions with major deals, future 
FIDs for emitters will be contingent on continued government support for emitters 
to decarbonise. 

United Kingdom

United States

Netherlands

European Union

Sweden

Denmark

Canada

Rest of the world

USD 54 
billion
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In addition, given the capital intensity of CCUS and persistent risk perceptions, 
transactions typically require large lending syndicates, as exemplified by the 15-
20 commercial banks participating in the recent financial closes in the 
United Kingdom. While syndication allows lenders to diversify and reduce their 
exposure to single projects, and to gain experience in new types of projects, it also 
limits scale-up. 

Beyond providing large volumes of debt, commercial banks bring experience in 
assessing complex infrastructure projects and encouraging discipline in project 
structuring. Their involvement helps create clearer documentation, more 
consistent approaches to risk allocation and greater transparency around costs 
and revenues, making subsequent projects easier to finance. As the operational 
track record builds, banks typically gain greater confidence in base-case 
assumptions, which can translate into higher gearing and lower contingency 
requirements. This can help broaden lender participation and gradually reduce 
financing costs, provided revenue frameworks and long-term risks remain clear 
and stable. 

Commercial debt in carbon capture, utilisation and storage projects by region and by 
sector, 2024-2025 

 
IEA. CC BY 4.0. 

Source: IEA analysis based on IJGlobal (accessed 2026). 

Over USD 15 billion of commercial debt has been raised by CCUS projects in the 
past 2 years, overwhelmingly in the form of non-recourse debt in the 
United Kingdom. 
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https://ionanalytics.com/insights/infralogic/two-uk-ccs-projects-near-gbp-6-7bn-debt-signing/
https://ionanalytics.com/insights/infralogic/two-uk-ccs-projects-near-gbp-6-7bn-debt-signing/
https://www.ijglobal.com/home
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Involvement of private equity and infrastructure 
investors remains limited  

Alongside traditional corporate sponsors, private equity investors are already 
involved in advancing CCUS-related companies well before FIDs are taken, 
primarily through VC and growth equity. These investments typically target CCUS 
technology or solution developers allowing investors to gain exposure to multiple 
projects while avoiding single-asset risk. This approach aligns well with the current 
maturity of the sector, where portfolios and optionality are often more attractive 
than individual projects. 

Venture investment has expanded rapidly in companies developing innovative 
capture and utilisation technologies, growing sevenfold between 2019 and 2024. 
This upward trend continued even without considering 2022, which was a peak 
year for VC investment across all sectors, before overall VC declined in 2023 as 
rising interest rates reduced the relative attractiveness of VC compared to other 
asset classes. While VC in CCUS continued to grow through 2023-24 – supported 
by high-growth segments such as DAC and CO2 utilisation – it fell by 60% in 2025, 
in line with broader energy VC. This drop was partly fuelled by policy uncertainty, 
and partly as capital was increasingly redirected towards sectors with higher 
expected returns, notably artificial intelligence. 

Annual venture capital investment in carbon capture, utilisation and storage projects 
and companies, 2016-2025 

 
IEA. CC BY 4.0. 

Notes: BECCS = bioenergy with carbon capture and storage. Includes all private equity finance for start-ups before they 
are publicly listed or acquired (including growth and equity stage). “Project development” includes companies specialising 
in the development of CCUS solutions as a service, including CO2 transport and storage infrastructure. 
Sources: IEA analysis based on data from Clean Tech group (2025) and Crunchbase (2025). 

VC investment in CCUS has risen since 2016 across North America and Europe, led 
by DAC and advanced capture and utilisation, but slowed down in 2025. 
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https://iea.blob.core.windows.net/assets/d24ccc77-ef68-491c-848d-b9c0ec0c484b/TheStateofEnergyInnovation2026.pdf
https://iea.blob.core.windows.net/assets/6ff289bd-5399-4625-9003-5218c2b9deab/Thestateofenergyinnovation.pdf
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Growth equity, meanwhile, has supported the scale-up of selected developers and 
infrastructure platforms, often involving private equity firms, infrastructure funds 
and pension funds seeking long-term exposure to decarbonisation assets. As 
projects mature and move into stable operations, some equity investors are 
beginning to consider direct project exposure. This most often occurs through joint 
ventures with experienced developers or industrial sponsors, where private equity 
capital helps fund early construction, scale-up or pre-FID activities that are difficult 
to finance with debt alone. In these cases, equity investors are drawn by the 
potential to shape project design, secure early exposure to emerging revenue 
streams, and benefit from policy support mechanisms, while relying on partners 
with operational expertise to manage risks. However, such investments remain 
limited and are typically contingent on strong contractual frameworks and public 
risk-sharing mechanisms. 

Selected growth and project equity deals in CCUS 

Type of 
actor Financing Year Country Description 

Pension fund Growth 
equity 2015 Canada 

Canada Pension Plan Investment Board (CPP 
Investments) and Canadian company Wolf 
Infrastructure created Wolf Midstream in 2015 to 
develop energy midstream assets, including the 
Alberta Carbon Trunk Line (ACTL). 

Pension fund Growth 
equity 2024 Canada 

Canada Pension Plan Investment Board (CPP 
Investments) invested USD 843 million in US CO2 
infrastructure developer Tallgrass Energy. 

Sovereign 
wealth fund 

Growth 
equity 2023 Canada 

Canada Growth Fund made a USD 150 million 
investment in Entropy coupled with a fixed-price 
carbon credit purchase agreement of up to 1 Mt CO2 
per year. 

Infrastructure 
equity fund 

Growth 
equity 2019 United 

States 

Blackstone Infrastructure Partners purchased a 
controlling interest in US infrastructure developer 
Tallgrass Energy, with plans to expand CO2 
management businesses. 

Private equity Growth 
equity 2022 Canada 

Brookfield Energy Transition Fund invested 
USD 230 million in Canadian CCUS developer 
Entropy. 

Infrastructure 
equity fund 

Growth 
equity 2025 United 

States 

Copenhagen Infrastructure Partners (CIP) invested 
USD 500 million in a joint venture with CO2 storage 
hub developer BKV. 

Infrastructure 
equity fund 

Growth 
equity 2025 United 

Kingdom 

Global Infrastructure Partners (BlackRock) acquired 
a 49.99% stake in oil company Eni’s CCUS business 
holding. 

Infrastructure 
equity fund 

Project 
equity 2023 United 

States 

Blackrock formed a joint venture with oil company 
Occidental to inject USD 550 million in the 
STRATOS DAC hub in the United States. 

https://www.cppinvestments.com/newsroom/cppib-wolf-2015/
https://www.cppinvestments.com/newsroom/cpp-investments-acquires-stake-in-u-s-energy-infrastructure-company-tallgrass-energy/
https://bam.brookfield.com/press-releases/canada-growth-fund-announces-strategic-investment-entropy-inc-and-carbon-credit
https://bam.brookfield.com/press-releases/canada-growth-fund-announces-strategic-investment-entropy-inc-and-carbon-credit
https://www.blackstone.com/news/press/blackstone-infrastructure-partners-closes-purchase-of-controlling-interest-in-tallgrass-energy/
https://www.blackstone.com/news/press/blackstone-infrastructure-partners-closes-purchase-of-controlling-interest-in-tallgrass-energy/
https://www.newswire.ca/news-releases/entropy-inc-announces-300-million-investment-agreement-with-brookfield-renewable-846800148.html
https://www.newswire.ca/news-releases/entropy-inc-announces-300-million-investment-agreement-with-brookfield-renewable-846800148.html
https://www.offshore-technology.com/news/bkv-cip-joint-venture-ccus-projects/?cf-view
https://www.eni.com/en-IT/media/press-release/2025/12/eni-ccus-holding-finalizes-strategic-partnership-with-gip.html
https://www.eni.com/en-IT/media/press-release/2025/12/eni-ccus-holding-finalizes-strategic-partnership-with-gip.html
https://www.oxy.com/news/news-releases/occidental-and-blackrock-form-joint-venture-to-develop-stratos-the-worlds-largest-direct-air-capture-plant/
https://www.oxy.com/news/news-releases/occidental-and-blackrock-form-joint-venture-to-develop-stratos-the-worlds-largest-direct-air-capture-plant/
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Type of 
actor Financing Year Country Description 

Bank Project 
equity 2024 Canada 

Mizuho invested USD 3.7 million in Bison Low 
Carbon Ventures, to develop Bison’s Meadowbrook 
CCS hub in Canada. 

Sovereign 
wealth fund 

Project 
equity 2025 United 

Kingdom 

National Wealth Fund invested USD 39 million in UK 
project Peak cluster to cover pre-FID costs, with FID 
expected by 2028. 

Infrastructure 
equity fund 

Project 
equity 2025 Denmark 

CIP and Vestforbrænding partnered to create 
Danish biogenic CCS JV to develop a 
500 000 tonnes per year BECCS project at the 
Glostrup waste-to-energy plant in Denmark. 

Infrastructure 
equity fund 

Project 
equity and 
term loan 

2025 United 
States 

Orion Infrastructure Capital provided a 
USD 105 million secured term loan and 
USD 5 million equity to company Gevo for the 
USD 210 million acquisition of the Net Zero North 
project, the bioethanol-with-CCS plant formerly 
owned by Red Trail Energy. 

Note: Country indicates where the company receiving the investment is headquartered. 

Multilateral banks can step in earlier in the project 
lifecycle 

Multilateral development banks (MDBs), development finance institutions (DFIs) 
and export credit agencies (ECAs) operate at the intersection of public policy and 
private capital, working with governments, state-owned enterprises (SOEs), 
corporates and international partners to advance complex infrastructure projects. 

MDBs and DFIs can play an important role in filling in the financing gaps through 
a wide range of different financial products and services across the project 
development timeline. At the early stages, MDBs and DFIs can provide technical 
assistance support to help countries to build institutional capacity and regulations 
that act as the bedrock on which projects are formed, and assist in the 
development of public–private partnership structures to initiate projects. Once a 
project has been formed, MDBs and DFIs can also provide a range of debt, grant, 
equity and guarantee solutions to projects, particularly at the prefeasibility stage.  

In particular, MDBs and DFIs can add value by absorbing risks that commercial 
lenders are reluctant to take, especially in FOAK projects or early-stage 
developments (see box Insights from the financial sector). DFIs are often willing 
to take longer tenors, subordinated positions or higher exposure during early 
phases, provided governments demonstrate clear commitment to CCUS through 
targets, regulatory frameworks or financial support. 

https://www.mizuhogroup.com/bank-news/2024-04-20240411release-eng
https://www.mizuhogroup.com/bank-news/2024-04-20240411release-eng
https://www.nationalwealthfund.org.uk/news-and-publications/news/national-wealth-fund-invests-in-peak-cluster-to-secure-a-resilient-future-for-cement-and-lime-manufacturing-in-the-uk/
https://www.nationalwealthfund.org.uk/news-and-publications/news/national-wealth-fund-invests-in-peak-cluster-to-secure-a-resilient-future-for-cement-and-lime-manufacturing-in-the-uk/
https://www.globenewswire.com/news-release/2025/01/21/3012347/0/en/Copenhagen-Infrastructure-Partners-and-Vestforbr%C3%A6nding-to-partner-up-on-Carbon-Capture-and-Storage.html
https://www.globenewswire.com/news-release/2025/01/21/3012347/0/en/Copenhagen-Infrastructure-Partners-and-Vestforbr%C3%A6nding-to-partner-up-on-Carbon-Capture-and-Storage.html
https://investors.gevo.com/news-releases/news-release-details/gevo-completes-acquisition-red-trail-energy-assets-north-dakota
https://investors.gevo.com/news-releases/news-release-details/gevo-completes-acquisition-red-trail-energy-assets-north-dakota
https://investors.gevo.com/news-releases/news-release-details/gevo-completes-acquisition-red-trail-energy-assets-north-dakota
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Nevertheless, several structural constraints continue to hold back wider MDB and 
DFI participation. Early-stage development costs, particularly for CO₂ storage 
characterisation, often remain too high for MDBs, DFIs and private sponsors to 
cover. In addition, these institutions have restraints on the types of projects they 
can and cannot support, such as those linked with EOR or fossil energy production.  

ECAs complement the role of MDBs and DFIs by supporting the deployment of 
CCUS through guarantees and insurance linked to equipment supply and 
engineering, procurement and construction (EPC) contracts, particularly where 
capture technologies or compressors are sourced internationally, or to enhance 
political risk coverage. While their use has been limited to developed markets so 
far, they could play an important role for insurance and interest rate support for 
CCUS projects in emerging economies. 

Green bonds could offer a new avenue for sustainable 
debt for institutional investors 

The green bond market could offer additional sources of debt financing for projects 
alongside commercial banks, as it has for other energy technologies such as solar 
and wind. Sustainable finance criteria – set out in voluntary market standards (e.g. 
the International Capital Market Association Green Bond Principles) and 
regulatory frameworks (e.g. the EU taxonomy for sustainable activities and 
Associate of Southeast Asian Nations [ASEAN] Taxonomy for Sustainable 
Finance) help define which activities are eligible for green bonds proceeds. While 
certain applications of CCUS are typically ineligible in some taxonomies (e.g. 
CCUS applied to coal-fired power generation), many applications may qualify 
under pollution prevention or GHG control, provided that monitoring, reporting and 
verification is in place to demonstrate emissions reductions.  

Many green and sustainability-linked bonds issued by major utility, chemical, 
materials, and oil and gas companies have explicitly referenced CCUS activities 
among the use of proceeds. In 2025, the world’s first bond dedicated specifically 
to CCS was issued by the Dutch developer Port of Rotterdam Authority to finance 
the Porthos project in 2025, with Japanese life-insurer Dai-ichi investing around 
USD 30 million. However, most issuance to date has been concentrated in 
corporate-level instruments rather than project-level financing, as bond investors 
typically avoid deferred-drawdown structures required during long construction 
periods. Once projects are operational and construction and FOAK risks are 
retired, the bond market could play a more targeted role in refinancing, providing 
long-tenor, lower-cost capital against de-risked revenue models. 

https://www.eksfin.no/en/news/energy/export-finance-norway-to-provide-guarantees-for-eur-200m-aker-carbon-capture-export-contract/
https://www.eksfin.no/en/news/energy/export-finance-norway-to-provide-guarantees-for-eur-200m-aker-carbon-capture-export-contract/
https://www.icmagroup.org/sustainable-finance/the-principles-guidelines-and-handbooks/green-bond-principles-gbp/
https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/eu-taxonomy-sustainable-activities_en
https://www.theacmf.org/sustainable-finance/publications/asean-taxonomy-for-sustainable-finance-version-4
https://www.theacmf.org/sustainable-finance/publications/asean-taxonomy-for-sustainable-finance-version-4
https://www.dai-ichi-life.co.jp/english/news_release/2025/pdf/index_006.pdf
https://www.dai-ichi-life.co.jp/english/news_release/2025/pdf/index_006.pdf
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Selected corporate bonds issuance with proceeds explicitly mentioning CCUS 
activities 

Type Issuer Market Issue 
date Base currency 

Value 
(million 

USD) 

Proceeds 
coverage of 

CCUS 

Dedicated 
to CCS Port of Rotterdam Japan Dec-25 JPY 9 billion 58 

Specific to 
CCUS project 

Porthos 

Green Heidelberg Materials Europe Jan-26 EUR 600 million 699 Eligible 

Green Heidelberg Materials Europe Sep-24 EUR 500 million 555 Eligible 

Green Heidelberg Materials Europe Jun-24 EUR 700 million 750 Eligible 

Green Stockholm Exergi Sweden Nov-25 SEK 1.2 billion 132 Eligible 

Green Stockholm Exergi Norway Jul-25 NOK 500 million 50 Eligible 

CCUS financing structures remain highly market-specific 

North America 
North America remains the largest market for CCUS, with more than 40% of 
capture and storage capacity either in operation or under construction. 
Deployment has been supported by extensive oil and gas infrastructure and tax 
credit regimes, notably the US 45Q incentive. Many earlier projects in established 
industrial sectors – such as fertilisers and refineries – were tied to EOR revenues 
and financed on corporate balance sheets.  

FOAK projects involving dilute CO₂ streams, dedicated geological storage, or 
multi-emitter hubs have typically required substantial public support, with grants in 
some cases covering up to two-thirds of capital costs. In Canada, a first generation 
of projects such as Quest, Boundary Dam, and the ACTL received significant 
government backing through upfront capital grants and operational subsidies, 
combined with revenues from carbon storage credits. In the United States, Petra 
Nova was among the earliest large-scale CCUS projects financed through a 
dedicated SPV. The project was supported by revenues from EOR and tax credits, 
as well as large public grants.  

Private capital participation is now increasing, particularly in two segments: 
projects with low capture and transport costs that can rely primarily on tax credit 
revenues, and projects stacking multiple incentives and contracted product 
revenues, including the sale of carbon removal credits. Bioethanol with CCS sits 
at the intersection of these trends and has attracted both lenders and private 
equity. Recent transactions illustrate growing lender confidence and financing 
diversity. In 2025, the Trailblazer CO₂ pipeline project developed by Tallgrass 

https://www.dai-ichi-life.co.jp/english/news_release/2025/pdf/index_006.pdf
https://www.heidelbergmaterials.com/en/ir-2026-01-08
https://www.heidelbergmaterials.com/en/ir-2024-09-18
https://www.heidelbergmaterials.com/en/ir-2024-09-18
https://www.stockholmexergi.se/en/nyheter/stockholm-exergi-emitterar-grona-obligationer-7/
https://www.stockholmexergi.se/en/nyheter/stockholm-exergi-emitterar-obligation-pa-den-norska-kapitalmarknaden/
https://www.energy.gov/fecm/petra-nova-wa-parish-project
https://www.energy.gov/fecm/petra-nova-wa-parish-project
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Energy raised over USD 1 billion of commercial debt to convert existing gas 
infrastructure for CO₂ transport and storage from bioethanol plants, relying in large 
part on tax-credit-backed revenues. Gevo’s acquisition of the Net Zero North 
bioethanol and CCS project closed with a 50:50 debt-to-equity structure involving 
private investors and lenders. Transferable tax credits are also supporting new 
structures, such as the Bank of America’s purchase of USD 205 million worth of 
45Q and 45Z tax credits from the Blue Flint ethanol CCS project.  

Canada has also seen a few major FIDs in the past years, including on Shell’s 
Polaris hydrogen plant, the Atlas carbon storage hub, Entropy’s Glacier Phase 2 
facility, and the next phase of the ACTL system. A combination of federal and 
provincial government frameworks and sovereign funds have supported these 
developments, including Canada Infrastructure Bank’s Green Infrastructure Fund, 
the Canada Growth Fund’s allocation for carbon contracts for difference, a federal 
CCUS investment tax credit, and grants from Alberta’s Carbon Capture Incentive 
Program. A number of hubs supported by Alberta’s competitive process for carbon 
storage hubs are also under development but have yet to reach FIDs.  

Financing structure and estimated investment for selected carbon capture, utilisation 
and storage projects at the time of financial close in North America 

 
IEA. CC BY 4.0. 

Notes: CCS = carbon capture and storage; EOR = enhanced oil recovery; ACTL = Alberta Carbon Truck Line; bn = billion. 
Trailblazer CO2 pipeline equity investment was estimated based on estimated total project investment of around 
USD 2 billion and total debt raised, at just below USD 1.1 billion. ACTL equity investment was estimated based on total 
project investment of around CAD 1.2 billion (Canadian dollars) and capital grant support of CAD 285 billion. Boundary 
Dam equity investment was estimated based on total estimated capital expenditure (CAPEX) of CAD 1.47 billion and a 
government capital grant of CAD 240 billion. Quest equity investment was estimated based on total estimated CAPEX of 
CAD 790 million and government capital grants of CAD 570 million. Chart only includes CAPEX (capital cost) financing, 
exclusive of any operational grants or subsidies. 
Sources: IEA analysis based on IJGlobal (accessed 2026), FitchRatings (2024), S&P Global (2025), Gevo (2025), US 
Department of Energy (accessed February 2026) Clean Air Task Force (2024), International CCS knowledge centre 
(2018), Natural Resources Canada (2013), UK Department for Energy Security and Net Zero (2013).  

CCUS financing in North America is shifting from grants and corporate finance to 
tax credit-enabled private finance, with a focus on low-cost and revenue stacking 
projects such as bioethanol CCS. 
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https://www.spglobal.com/ratings/en/regulatory/article/-/view/type/HTML/id/3434523
https://investors.gevo.com/news-releases/news-release-details/gevo-completes-acquisition-red-trail-energy-assets-north-dakota
https://harvestonelcp.com/story-harvestone-low-carbon-partners-bank-america-close-205-million-carbon-capture-sequestration-tax-equity-financing-375-247776
https://harvestonelcp.com/story-harvestone-low-carbon-partners-bank-america-close-205-million-carbon-capture-sequestration-tax-equity-financing-375-247776
https://www.alberta.ca/alberta-carbon-capture-incentive-program
https://www.alberta.ca/alberta-carbon-capture-incentive-program
https://www.ijglobal.com/home
https://www.fitchratings.com/research/corporate-finance/fitch-revises-tallgrass-energy-partners-outlook-to-negative-affirms-idr-instrument-ratings-26-06-2024
https://www.spglobal.com/ratings/en/regulatory/article/-/view/type/HTML/id/3434523
https://investors.gevo.com/news-releases/news-release-details/gevo-completes-acquisition-red-trail-energy-assets-north-dakota
https://www.energy.gov/hgeo/petra-nova-wa-parish-project
https://www.energy.gov/hgeo/petra-nova-wa-parish-project
https://www.catf.us/resource/carbon-capture-storage-what-can-learn-from-project-track-record/
https://ccsknowledge.com/wp-content/uploads/2025/01/Shand_CCS_Feasibility_Study_Public_-Report_Nov2018_2021-May-12.pdf
https://ccsknowledge.com/wp-content/uploads/2025/01/Shand_CCS_Feasibility_Study_Public_-Report_Nov2018_2021-May-12.pdf
https://natural-resources.canada.ca/sites/www.nrcan.gc.ca/files/energy/files/pdf/11-1438_eng_acc.pdf
https://www.gov.uk/government/news/drax
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While these trends illustrate how carbon removal credits constitute additional 
revenue streams that can help attract financiers, involvement remains limited to a 
few large-scale projects, with a notable financing gap for lower-scale projects (see 
Box: The financing gap of carbon dioxide removal). A number of FIDs have also 
been reached for low-emissions ammonia and hydrogen production – though 
efforts remain mostly corporate financed with government backing. Some low-
emissions power projects are advancing through long-term power purchase 
agreements with data centre operators, including the agreement between Google 
and Broadwing Energy for a CCS-equipped gas-fired plant in Illinois. Whether 
projects materialise largely hinges on converting these agreements into firm 
offtakes, and off-takers’ willingness to pay a premium for low-emissions and firm 
power. Outside these segments, projects remain more difficult to finance due to 
higher costs and weaker revenue certainty. Permitting timelines for CO₂ storage 
also remain a major bottleneck. In the United States, while states with Class VI 
primacy are moving more quickly, slow federal permitting elsewhere continues to 
delay projects and constrain the pipeline of investable opportunities.  

Europe 
CCUS deployment in Europe is entering a new phase, with multiple projects 
reaching financial close and beginning operations in Denmark, Greece, Italy, the 
Netherlands, Norway, Sweden and the United Kingdom. Recent milestones 
include financial close across several capture projects and transport and storage 
hubs, and the start of operations at Norway’s Northern Lights project, receiving 
CO₂ from the Brevik cement plant for offshore storage. Europe now represents 
around 12% of global capture capacity and 17% of storage capacity in operation 
and under construction. 

This recent momentum has replaced a long period of limited progress. For 
decades, Europe’s only large-scale projects were Norwegian offshore CO₂ 
reinjection facilities financed by Equinor and supported by the Norwegian CO2 
emissions tax. Earlier UK CCUS funding competitions were cancelled after 
negotiations failed over subsidy levels and long-term risk allocation. The financial 
decision on the Longship project in Norway, for which the Norwegian government 
agreed to fund around 80% of capital and operating costs, marked a turning point 
in CCUS deployment in Europe. 

Recent progress reflects a fundamental shift in the policy and financing 
frameworks for CCUS in Europe. Governments are moving away from reliance on 
one-off capital grants towards mechanisms that provide long-term revenue 
certainty and risk mitigation. Another important differentiating factor from the first 
wave of projects in the late 2000s and early 2010s, is that this new wave of projects 
is supported by significant learning effects and risk reduction from early projects 

https://www.energy.gov/articles/energy-department-announces-loan-indiana-coal-powered-fertilizer-facility
https://blog.google/company-news/outreach-and-initiatives/sustainability/first-carbon-capture-storage-project/
https://blog.google/company-news/outreach-and-initiatives/sustainability/first-carbon-capture-storage-project/
https://www.ineos.com/news/shared-news/ineos-led-greensand-to-become-the-first-full-scale-co2-storage-facility-in-eu-to-help-mitigate-climate-change/
https://www.holcim.com/media/media-releases/holcim-breaks-ground-of-olympus-in-greece
https://www.eni.com/en-IT/media/press-release/2024/09/eni-snam-launch-ravenna-css-italy-s-first-carbon-capture-storage-project.html
https://www.porthosco2.nl/en/milestone-reached-porthos-wells-ready-for-co%e2%82%82-injection/
https://www.porthosco2.nl/en/milestone-reached-porthos-wells-ready-for-co%e2%82%82-injection/
https://www.equinor.com/news/20250327-northern-lights-phase-2
https://www.stockholmexergi.se/nyheter/stockholm-exergi-to-build-one-of-the-worlds-largest-facilities-for-removing-carbon-dioxide-from-the-atmosphere/
https://www.eni.com/en-IT/media/press-release/2025/04/eni-and-uk-reach-financial-close-for-the-liverpool-bay-ccs-project.html
https://www.equinor.com/news/20241210-approve-execution-of-uks-first-ccs-projects
https://www.equinor.com/news/20241210-approve-execution-of-uks-first-ccs-projects
https://www.equinor.com/news/20250825-first-co2-volumes-stored-at-northern-lights
https://www.heidelbergmaterials.com/en/pr-2025-06-18
https://www.regjeringen.no/en/historical-archive/solbergs-government/Ministries/oed/press-releases/2020/funding-for-longship-and-northern-lights-approved/id2791729/
https://www.regjeringen.no/en/historical-archive/solbergs-government/Ministries/oed/press-releases/2020/funding-for-longship-and-northern-lights-approved/id2791729/
https://www.regjeringen.no/contentassets/943cb244091d4b2fb3782f395d69b05b/en-gb/pdfs/stm201920200033000engpdfs.pdf
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in Norway and from more mature CCUS deployment in North America, which have 
improved confidence in technology performance.  

Recent financings include more than USD 10 billion in commercial debt raised for 
the Net Zero Teesside and Northern Endurance Partnership projects in the 
United Kingdom – the first large-scale project-financed CCS transaction globally 
– alongside the state-backed EUR 639 million investment in the Dutch Aramis 
project and the world’s first CCUS bond issuance by Porthos. In Sweden, 
Stockholm Exergi raised over USD 1 billion of debt for its BECCS Stockholm 
project, thanks to the staking of government grants, reverse auction subsidies, 
and long-term forward purchase agreements from the voluntary carbon market. 
Together, these transactions illustrate how risk-sharing frameworks are translating 
into bankable structures.  

Financing structure and estimated investment for selected carbon capture, utilisation 
and storage projects at the time of financial close in Europe 

 
IEA. CC BY 4.0. 

Notes: The White Rose project was one of the contenders for the UK government GBP 1 billion CCS competition, which 
was cancelled in 2015. White Rose equity investment is estimated based on project investment estimated at around 
GBP 2 billion, and planned debt of 65% of project cost. Northern Lights phase 1 government investment funding share is 
assumed to be 80%. Northern Lights phase 2 equity investment is estimated based on a total NOK (Norwegian Kroner) 
7500 million investment and a EUR 131 million grant. BECCS Stockholm equity investment was estimated based on total 
estimated investment of USD 1.3 billion and received loans and grants. 
Sources: IEA analysis based on IJGlobal (accessed 2026), Stockholm Exergi (2025), Northern Lights (2025), INEOS 
(2021), Norwegian Ministry of Petroleum Energy (2020), UK Department for Energy Security and Net Zero (2013).  

Several project-financed CCUS transactions mark a new phase of deployment in 
Europe, with government support increasingly centred around revenue and risk 
guarantees rather than upfront grants. 

Rest of the world 
Elsewhere, CCUS deployment is progressing under a narrower set of financing 
models, with most projects funded on sponsor balance sheets and limited use of 
project finance. Outside of China, activity is currently concentrated in oil and gas 
and selected industrial applications. 
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https://www.ijglobal.com/home
https://www.stockholmexergi.se/nyheter/stockholm-exergi-to-build-one-of-the-worlds-largest-facilities-for-removing-carbon-dioxide-from-the-atmosphere/
https://norlights.com/news/northern-lights-is-expanding-capacity-through-commercial-agreement/
https://www.ineos.com/news/ineos-group/project-greensand-to-receive-danish-government-funding-of-dkk-197-million-26-million-for-co2-storage-in-the-north-sea/#:%7E:text=The%20Danish%20Energy%20Agency%20has,CO2%20reduction%20by%202030
https://www.ineos.com/news/ineos-group/project-greensand-to-receive-danish-government-funding-of-dkk-197-million-26-million-for-co2-storage-in-the-north-sea/#:%7E:text=The%20Danish%20Energy%20Agency%20has,CO2%20reduction%20by%202030
https://www.regjeringen.no/contentassets/943cb244091d4b2fb3782f395d69b05b/en-gb/pdfs/stm201920200033000engpdfs.pdf
https://www.gov.uk/government/news/drax
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The Middle East accounted for around 15% of global capture capacity in operation 
or under construction in early 2026, with large-scale CCUS projects in operation 
in Qatar, Saudi Arabia, and the United Arab Emirates. Across the region, major 
projects in development included the Jubail CCS hub in Saudi Arabia, the Abu 
Dhabi National Oil Company (ADNOC)’s Habshan CCUS project in the United 
Arab Emirates, and Qatar’s Blue Ammonia 7 facility. Projects are primarily led by 
national oil companies and state-backed sponsors. Financing relies largely on 
corporate funding, supported by hydrocarbon operations and anticipated demand 
for low-emissions fuels and materials, including exports to markets affected by 
carbon border measures such as the EU Carbon Border Adjustment Mechanism. 
However, the conflict in the Middle East that began in late February 2026 may 
have implications for the progress of these projects. 

China is today one of the fastest growing regions for CCUS, with just under 10% 
of capture and storage capacity either in operation or under construction. In 2025, 
China continued to scale CCUS across multiple sectors – including power, steel, 
cement and chemicals – with several world-scale facilities entering operation or 
construction. Projects were primarily developed by state-owned enterprises 
(SOEs) under national demonstration programmes, rather than through market-
based financing structures. 

Australia is one of the few markets with private lender involvement, though still 
under balance sheet financing. The Moomba CCS project, which reached FID in 
2021, is supported by Australian Carbon Credit Units, government grants and 
strong oil and gas sponsors, and raised around USD 150 million in corporate debt. 
Activity in Australia is also supported by emissions regulation policies such as the 
Safeguard Mechanism, which requires large industrial facilities to reduce 
emissions in line with declining baselines or purchase offsets. This has created a 
business case for abatement solutions including CCUS. 

Across the rest of Asia Pacific, several large projects are advancing, though with 
limited third-party capital participation. Indonesia’s USD 2.6 billion Tangguh 
CCUS project reached FID in 2024 on a fully corporate-financed basis linked to 
enhanced gas recovery revenues. Investor interest is also emerging in small-scale 
utilisation projects, in which captured CO₂ is sold into downstream markets such 
as fuels and chemicals, as illustrated by a commercial bank financing a waste-to-
energy capture project in Singapore. Japan has multiple CCUS initiatives under 
development, though none have yet reached construction. Nine joint ventures 
between emitters and transport and storage providers are advancing at pre-
commercial stage, some exploring cross-border CO₂ transport with Malaysia. The 
Japanese government plans to support selected projects through auctioned 
carbon contracts for difference, including for power CCUS projects as part of the 
Long-Term Decarbonized Power Source Auction.  

https://www.qatarenergylng.qa/Portals/0/DNNGalleryPro/uploads/2025/11/12/QatarEnergyLNGSustainabilityReport2024-EN.pdf
https://www.aramco.com/en/what-we-do/energy-innovation/advancing-energy-solutions/carbon-capture-utilization-and-storage
https://www.emsteel.com/wp-content/uploads/2025/05/emsteel-investor-presentation-may-2025.pdf
https://carbonherald.com/saudi-aramco-awards-larsen-toubro-1-5b-contract-for-ccs-project/
https://www.adnoc.ae/en/News-and-Media/Press-Releases/2023/ADNOC-to-Invest-in-One-of-the-Largest-Integrated-Carbon-Capture-Projects-in-MENA
https://www.adnoc.ae/en/News-and-Media/Press-Releases/2023/ADNOC-to-Invest-in-One-of-the-Largest-Integrated-Carbon-Capture-Projects-in-MENA
https://www.adnoc.ae/en/News-and-Media/Press-Releases/2023/ADNOC-to-Invest-in-One-of-the-Largest-Integrated-Carbon-Capture-Projects-in-MENA
https://www.hydrogeninsight.com/production/qatar-starts-construction-on-1-2bn-blue-hydrogen-based-ammonia-plant/2-1-1745821
https://worldsteel.org/wp-content/uploads/8.-Ban-HUA_English.pdf
https://www.cemnet.com/News/story/175173/china-united-qingzhou-co-launches-china-s-largest-ccus-project.html
https://global.chinadaily.com.cn/a/202509/25/WS68d4e9a6a3108622abca2e4c.html
https://www.dcceew.gov.au/climate-change/emissions-reduction/accu-scheme
https://www.santos.com/news/santos-secures-moomba-carbon-capture-and-storage-finance-to-drive-decarbonisation/
https://cer.gov.au/schemes/safeguard-mechanism
https://www.bp.com/en/global/corporate/news-and-insights/press-releases/bp-and-partners-give-go-ahead-for-tangguh-ucc-project-in-papua-barat-indonesia.html
https://www.rexus.com.sg/newsletters/dbs-green-loan
https://www.rexus.com.sg/newsletters/dbs-green-loan
https://www.jogmec.go.jp/english/news/release/release_00268.html
https://www.egc.meti.go.jp/info/business/decarbonization/index.html
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Financing structure and estimated investment for selected carbon capture, utilisation 
and storage projects at the time of financial close in the Middle East and Asia Pacific 

  
IEA. CC BY 4.0. 

Notes: CCUS = carbon capture, utilisation and storage; EGR = enhanced gas recovery; bn = billion. 
Sources: IEA analysis based on IJGlobal (accessed February 2026), Santos (2024), Gasworld (2023), Petrofac (2023). 

In the Middle East and Asia Pacific, CCUS development is largely driven by state-
backed, corporate-financed projects integrated into oil and gas value chains, with 
commercial lender participation emerging in specific contexts. 

Elsewhere, deployment remains limited and financing largely sponsor- or venture-
funded. In South America, Petrobras’ Santos Basin gas processing and CO₂ 
injection project in Brazil is still the only large-scale facility in operation. In Africa, 
a small-scale DAC project in Kenya has been funded through early-stage VC and 
does not yet represent a scalable financing model. 

 

The financing gap of carbon dioxide removal (CDR) 

The CDR sector – which includes BECCS and DAC technologies alongside a 
broader range of approaches – faces a distinct financing gap for projects that have 
moved beyond the early stages but are not yet bankable, creating a “missing 
middle”.  

Over the past 5 years, VC has played a critical role in scaling the sector: VC 
investment grew sevenfold between 2019 and 2024 and the number of start-ups 
developing engineered CDR solutions increased fivefold. Most of this capital has 
supported pilots, demonstrations and early commercialisation, with the largest 
facilities removing 15 000 – 40 000 tonnes of CO2 per year. VC investment slowed, 
however, in 2025, dropping around 50% as VC investment in energy scaled back 
globally. 
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https://www.santos.com/news/santos-secures-moomba-carbon-capture-and-storage-finance-to-drive-decarbonisation/
https://www.gasworld.com/story/indonesia-breaks-ground-on-its-first-ever-ccus-project/2130872.article/
https://www.petrofac.com/media/news/adnoc-gas-awards-petrofac-contract-for-landmark-carbon-capture-utilisation-and-storage-project
https://www.offshore-energy.biz/22-fpsos-in-brazils-pre-salt-enable-petrobras-to-break-c02-reinjection-record/
https://www.offshore-energy.biz/22-fpsos-in-brazils-pre-salt-enable-petrobras-to-break-c02-reinjection-record/
https://www.octaviacarbon.com/technology#hummingbird
https://www.stateofcdr.org/
https://www.weforum.org/stories/2025/12/carbon-removal-financial-architecture/
https://www.weforum.org/stories/2025/12/carbon-removal-financial-architecture/
https://www.iea.org/reports/the-state-of-energy-innovation-2025
https://www.iea.org/reports/the-state-of-energy-innovation-2025
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At the opposite end of the spectrum, a small number of large-scale, later-stage 
CDR projects (typically with the capacity to remove over 500 000 tonnes of CO2 
per year) have begun attracting private capital, supported by diversified and policy-
backed revenue streams in certain jurisdictions. 

In the United States, bioethanol CCS offers attractive economics, with the 
USD 85 per tonne 45Q tax credit potentially enough to cover capture, transport 
and storage in certain project configurations, and the potential to stack carbon 
removal credit sales, as exemplified by the Trailblazer CO2 pipeline deal. In 
Europe, multiple revenue streams, including low-emissions heat generation, long-
term revenue support, and carbon removal sales to Microsoft and Frontier 
supported the BECCS Stockholm project. Direct air capture (DAC) projects can 
also benefit from advanced purchase agreement for carbon removal, with prices 
historically averaging USD 500/t CO2 on voluntary markets, combined in the 
United States with the USD 180/t CO2 45Q tax credit. This contributed to 
Occidental’s USD 1.1 billion acquisition of Carbon Engineering in 2023, and its 
subsequent USD 500 million joint venture with BlackRock to develop a 
500 000 tonnes/yr DAC facility in Texas.  

Despite these landmark financings, uncertainty over long-term demand and the 
lack of liquidity of long-term contracts to match debt tenors – in what remains a 
concentrated voluntary carbon market – continues to weigh on large-scale CDR 
investment. This is illustrated by the recent cancellations of BECCS projects in 
Sweden, despite government backing.  

Meanwhile, medium-scale projects (USD 10–100 million) are typically too large for 
venture funding yet too small or insufficiently proven to attract traditional project 
finance or private equity. To bridge this gap, banks are developing trade-finance-
style structures that monetise the future value of contracted offtake agreements. 
Impact private equity funds have also started to step in with debt financing to back 
the delivery of offtake agreements. 

https://www.iea.org/policies/16255-inflation-reduction-act-2022-sec-13104-extension-and-modification-of-credit-for-carbon-oxide-sequestration
https://www.spglobal.com/ratings/en/regulatory/article/-/view/type/HTML/id/3434523
https://www.stockholmexergi.se/en/nyheter/stockholm-exergi-tilldelas-medel-i-auktion-om-statligt-stod-for-bio-ccs/
https://www.stockholmexergi.se/en/nyheter/stockholm-exergi-tilldelas-medel-i-auktion-om-statligt-stod-for-bio-ccs/
https://www.stockholmexergi.se/nyheter/stockholm-exergi-extends-landmark-carbon-removal-agreement-with-microsoft/
https://www.stockholmexergi.se/en/nyheter/stockholm-exergi-saljer-permanenta-minusutslapp-for-500-miljoner-kronor/
https://www.stockholmexergi.se/nyheter/stockholm-exergi-to-build-one-of-the-worlds-largest-facilities-for-removing-carbon-dioxide-from-the-atmosphere/
https://www.iea.org/commentaries/driving-down-the-cost-of-carbon-removal-why-innovation-matters
https://www.iea.org/policies/16255-inflation-reduction-act-2022-sec-13104-extension-and-modification-of-credit-for-carbon-oxide-sequestration
https://www.oxy.com/news/news-releases/occidental-enters-into-agreement-to-acquire-direct-air-capture-technology-innovator-carbon-engineering/
https://www.oxy.com/news/news-releases/occidental-and-blackrock-form-joint-venture-to-develop-stratos-the-worlds-largest-direct-air-capture-plant/
https://bioenergyinternational.com/soderenergi-pauses-beccs-project/
https://bioenergyinternational.com/soderenergi-pauses-beccs-project/
https://fondsinlandsis.com/undo-expands-relationship-with-microsoft/
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Priorities for risk mitigation, 
allocation and assessment 

Mitigation and allocation strategies are central to 
securing financing 

Risk mitigation in CCUS projects takes multiple forms and operates at different 
levels – through government frameworks, project-level design, and contractual 
and financial arrangements between project stakeholders. These instruments do 
not eliminate risk, but they make risks more predictable, measurable and allocable. 
This is a precondition for attracting private capital, as lenders and investors require 
clarity on how key risks are governed, shared and managed over the project 
lifecycle, and need a reward that is commensurate with the risk. 

Overview of key mitigants and addressed risks in carbon capture, utilisation and 
storage projects 

 
IEA. CC BY 4.0. 

Notes: CfD = contract for difference; RAB = regulated asset base; EPC = engineering, procurement and construction; MMV 
= measurement, monitoring and verification. 
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In practice, bankable CCUS projects typically combine instruments across all 
three layers: Public frameworks reduce unpriceable tail risks, contractual 
structures allocate operational and commercial risks, and project design choices 
strengthen confidence in delivery. The interaction of these mitigation approaches 
determines how risks are ultimately allocated – and, therefore, which sources of 
private capital are able to participate. 

Government frameworks reduce revenue, operation and long-
term liability risks 
Most CCUS projects that have secured financing have been supported by various 
levels of government frameworks that reduce revenue risks and clarify operating 
and liability risks. These frameworks have helped manage the types of risks that 
private actors cannot efficiently absorb on their own.  

The lack of a natural market for stored CO2 has meant that governments have had 
to step in and provide certain assurances to address revenue uncertainty. Carbon 
contracts for difference (CCfD) and regulated tariffs, or regulated asset base 
models for pipeline transport and storage, mitigate risk by improving revenue 
predictability and reducing exposure to carbon price and demand volatility. CCfD-
type instruments are now being adapted for CCUS in several jurisdictions, 
including Canada, France, Germany, the Netherlands, Japan and the 
United Kingdom. They have been instrumental in the successful FIDs of major 
projects in Europe. The United Kingdom is applying the regulated asset base 
approach to develop regional CO2 transport and storage networks, whereby 
private entities will own and operate onshore and offshore pipeline networks and 
storage sites in exchange for a regulated revenue that enables the operator to 
cover costs and earn a reasonable rate of return. This approach then sets 
transparent and fair tariffs that CO2 capture plants must pay to use the 
infrastructure. 

In addition to revenue risk, the long-term liability of stored CO2 is a risk that several 
governments have taken on. In some legal and regulatory frameworks, liability is 
transferred to the state, typically 10-20 years after the storage site stops injection, 
and only after the operator can show there is no significant risk of leakage. This is 
the case for most jurisdictions in Europe, Australia and parts of the United States 
and Canada. Stewardship funds and financial security requirements help ensure 
that monitoring and remediation obligations can be met over time. In most cases, 
operators are subject to financial security requirements during the project’s 
operation – this is typically done through the contribution to a long-term fund or 
through financial instruments such as insurance, credit lines or surety bonds.  

Governments can also reduce construction, operational and performance risks by 
establishing clear technical and operational standards aligned with international 
best practices, while allowing flexibility in implementation. Transparent and 

https://www.canada.ca/en/department-finance/news/2024/06/deputy-prime-minister-welcomes-the-canada-growth-funds-carbon-contract-for-difference-to-generate-more-clean-energy-in-markham.html
https://www.klimaschutzvertraege.info/en/home
https://www.rvo.nl/sites/default/files/2025-09/Brochure-SDE2025.pdf
https://www.gov.uk/government/publications/carbon-capture-usage-and-storage-ccus-business-models
https://assets.publishing.service.gov.uk/media/6493fb85de86820013bc8be7/ccus-ts-business-model-update.pdf
https://assets.publishing.service.gov.uk/media/6493fb85de86820013bc8be7/ccus-ts-business-model-update.pdf
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predictable permitting frameworks are also essential, as regulatory scrutiny 
currently varies significantly across jurisdictions both before and after CCS permits 
are granted. Strengthening administrative capacity and technical expertise within 
regulatory authorities can further accelerate approval processes and provide 
greater certainty for project developers and financiers. 

Contractual and financial arrangements allocate cross-chain 
and commercial risks 
Contracts play a central role in allocating volume, availability and interface risks 
among capture facilities, transport operators and storage providers. Because 
CCUS projects depend on co-ordination across capture, transport and storage 
segments, contractual design translates technical and cross-chain risks into 
defined commercial obligations. 

Common tools include long-term take-or-pay or store-or-pay contracts, back-to-
back capacity bookings across the value chain, and contractual allocation of 
delivery and availability obligations. Financing agreements may also require 
maintenance reserve accounts, contingency buffers and continuity or transition 
plans to protect against operational disruption. Credit support and guarantee 
structures between counterparties can further reduce counterparty risk.  

Oil and gas projects provide long-standing examples of how contractual structures 
support investment in complex value chains. Liquefied natural gas (LNG) and 
pipeline developments have relied on take-or-pay contracts and minimum volume 
commitments to underpin revenues for capital-intensive midstream assets. These 
arrangements allocate volume risk across counterparties. While there are 
important differences between CCUS and oil and gas projects – CO2 disposal 
carries long-term liability rather than intrinsic market value, and the counterparties 
involved (e.g. industrial emitters) can have very different credit profiles – similar 
mechanisms can be adapted to provide some level of revenue assurance for CO2 
transport and storage operators. 

In the Netherlands, the Porthos and Aramis CO2 transport and storage project 
allocates costs and risks among the various entities in the value chain through 
integrated commercial contracts for transport and storage. In Denmark, cross-
chain risks are handled commercially. Take-or-pay and minimum volume 
commitment contracts (MVC) were critical to reduce volumetric risks in the recent 
FIDs reached on the Tallgrass Energy Trailblazer CO2 pipeline project 
(United States) and the expansion phase of Northern Lights (Norway). Whereas 
these contracts do protect the transport and storage provider, they generally do 
not cover the contingent liabilities faced by an emitter, for example if transport and 
storage is down. 

https://scholarship.law.uwyo.edu/wlr/vol24/iss2/3/
https://scholarship.law.uwyo.edu/wlr/vol24/iss2/3/
https://www.porthosco2.nl/wp-content/uploads/2022/03/Porthos-standard-CO2-Transport-and-Storage-Conditions.pdf
https://www.fitchratings.com/research/corporate-finance/fitch-revises-tallgrass-energy-partners-outlook-to-negative-affirms-idr-instrument-ratings-26-06-2024
https://www.fitchratings.com/research/corporate-finance/fitch-revises-tallgrass-energy-partners-outlook-to-negative-affirms-idr-instrument-ratings-26-06-2024
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When governments are amongst project partners, contractual arrangements may 
take the form of government backstops. For example, the United Kingdom 
provides a backstop to cross-chain risks under certain conditions, in which 
mechanisms are included under the transport and storage agreement to cover 
compensation for unpredictable project delays, unavailable storage capacity, and 
cost recovery in the event of infrastructure failure. For example, if a capture project 
is ready before the transport and storage network, it may receive extra 
construction time or financial compensation. Similarly, if the capture project is 
delayed, the transport and storage operator will be allowed to earn higher 
revenues in future years to account for lost revenue. 

Project structure and delivery models strengthen execution and 
performance confidence 
Project structure and delivery model choices also have an important impact on 
risks. Investors and lenders assess not only the external framework and contracts, 
but also the intrinsic resilience of the project. Risk can be reduced through 
diversified project configurations, such as hub models serving multiple emitters, 
which lower single-counterparty and volume risks.  

The strength and experience of sponsors, EPC contractors and technology 
providers is a central credit factor, as proven delivery track records and 
commercially demonstrated technologies reduce construction and performance 
uncertainty. 

Supply chain redundancies, including alternative transport or storage options and 
backup suppliers for critical materials, can limit exposure to bottlenecks and 
disruptions. Execution risk is further mitigated through contingency planning, 
schedule and cost stress-testing, and phased development approaches. 

Meaningful consultation and engagement prior to project demonstration is an 
important approach to mitigating public acceptance risks. In the United States, 
Tallgrass Energy established FOAK community benefits agreements with 
landowners. 

The insurance sector is a crucial enabler and partner in 
projects 
Insurance plays a crucial role in supporting CCUS projects, by providing 
assurance to lenders and investors that key risks will not threaten project 
revenues. Insurance can also help operators manage long-term liabilities, 
including well integrity and post-closure monitoring, and meet regulatory financial 
assurance requirements for long-term CO₂ storage site stewardship. 

https://tallgrass.com/CBA/
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Insurance frameworks typically complement government support mechanisms. In 
many jurisdictions, legal and regulatory frameworks fully address risks such as the 
surrender of credits under carbon pricing schemes, creating a role for insurance 
solutions. In some cases, access to government backstops is conditional on 
project developers securing commercial insurance coverage, while governments 
act as an insurer of last resort, providing protection against low-probability but 
high-impact risks, such as CO2 leakage. 

While the CCUS value chain is complex, many of its risks align with those 
traditionally underwritten by energy, marine and construction insurers once 
projects are broken down into their component parts. Insurance can therefore play 
a role across all phases of project development – from design and construction to 
operation, closure and post-closure monitoring.  

A broad range of financial, regulatory, technology and safety and operational risks 
can be covered by insurance products which already exist, while others can be 
covered with adaption or tailoring of existing products. For example, tax insurance 
markets are well established, and insurance can protect revenues linked to policy 
incentives, including events that could trigger the credits being rescinded, such as 
the United States’ 45Q. Insurance products commonly used in the oil and gas 
sector can also be adapted for CO₂ transport and storage, subject to additional 
due diligence requirements related to long-term integrity of the storage site. 
Leakage events may lead to remediation costs or regulatory penalties, which can 
be addressed through instruments such as environmental liability insurance. 
There are also several products available to support confidence in purchasing 
credits from the voluntary carbon market, providing security to recover the value 
of credits. In addition, specialised insurance is beginning to emerge to address 
risks associated with FOAK technology deployments and potential environmental 
damage or revenue losses associated with sudden or gradual CO₂ leakage.  

Despite these developments, several challenges remain for the insurance market 
in underwriting CCUS risks, including fragmented risks across the value chain, 
difficulties in allocating liability across multiple actors, the long-tail nature of post-
injection liabilities, and the lack of standardised policy wording. Addressing these 
challenges will likely require additional innovative approaches to insurance design. 
Many CCUS risks cannot be fully addressed through traditional insurance 
structures alone and may require new products, tailored coverage structures or 
blended solutions involving both public and private actors. Early-stage 
collaboration between project developers, governments, insurers and reinsurers 
will be important to ensure that risk allocation, coverage structures and financial 
assurance requirements are aligned with project design. Improved data availability 
and sharing will also be critical, as limited operational experience and subsurface 
uncertainty currently constrain the ability of insurers to assess and price risks 
effectively. 

https://assets.publishing.service.gov.uk/media/6493fb85de86820013bc8be7/ccus-ts-business-model-update.pdf
https://www.munichre.com/content/dam/munichre/contentlounge/website-pieces/documents/MunichRe-TaxCreditInsurance-2025.pdf/_jcr_content/renditions/original./MunichRe-TaxCreditInsurance-2025.pdf
https://www.munichre.com/content/dam/munichre/contentlounge/website-pieces/documents/MunichRe-TaxCreditInsurance-2025.pdf/_jcr_content/renditions/original./MunichRe-TaxCreditInsurance-2025.pdf
https://ieaghg.org/publications/insurance-coverage-for-co2-storage-projects/
https://www.howdengroup.com/uk-en/sector/climate-risk-and-resilience/carbon-capture-and-storage-insurance
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Selected gaps in CCUS underwriting 

Gap Description 

Fragmented coverage 
across the value chain 

Risks can become fragmented across the value chain when multiple parties 
are involved. Exposures such as cross-chain delay in start-up or business 
interruption may only be partially covered. 

Cross-chain liability 
allocation 

The allocation of liability remains a challenge in multi-emitter and multi-
injector systems, as there is currently no standardised approach for sharing 
liability or sharing storage capacity. 

Long-tail liability after 
injection 

Long‑tail liability presents a distinctive challenge, particularly during the 
post‑injection period when project proponents may still hold liability but no 
longer receive revenue. This creates a mismatch between the duration of 
liability and the period during which insurance can be funded. 

MMV regulatory 
interpretation 

Uncertainties in measurement, monitoring and verification (MMV) regulatory 
interpretation mean that few products specifically address these risks. 

Lack of streamlined 
wording 

Traditional policies do not map neatly to CCUS risks, requiring bespoke 
wording to avoid coverage gaps and ensure clarity. 

Evolving risk profile and 
insurance renewal 

The risk profile of a CCS project also evolves over time, requiring clear 
definitions of material change, agreed reporting triggers and clarity on when 
coverage should be maintained or renegotiated. For developers, the annual 
renewal structure of most insurance policies can expose projects to changes 
in insurer risk appetite or pricing following a claim. 

Risk allocation models that differ between the private and 
public sector will evolve as the market matures 
Recent CCUS investments show that partnerships – either between private 
entities or through public–private partnerships (PPPs) – are an effective delivery 
model for managing project complexity and risk. CCUS projects require co-
ordination across multiple assets, long development timelines and exposure to 
policy, market and technical risks that are difficult for a single entity to manage 
alone. Partnerships allow risks, responsibilities and capital requirements to be 
distributed across actors according to their capabilities, improving bankability 
while accelerating project delivery. In particular, PPPs combine government 
frameworks with project-level contractual risk-sharing arrangements, and have 
been a successful hybrid delivery model in specific markets, addressing cross-
chain risk, long-term liability exposure and revenue uncertainty that would 
otherwise constrain private investment. 
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Overview of risk-allocation approaches for recent final investment decisions 
 

IEA. CC BY 4.0. 

Notes: BECCS = bioenergy with carbon capture and storage; CCfD = carbon contract for difference; CCS = carbon capture 
and storage; CfD = contract for difference; FOAK = First-of-a-kind; NZT = Net Zero Teesside; NEP = Northern Endurance 
Partnership; RAB = regulated asset base; T&S = transport & storage. 
Sources: IEA analysis, adapted from Sustainable Markets Initiative (2026); UK Parliament (2024);  IEA (2022); Norwegian 
Ministry of Petroleum Energy (2020). 
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to CO₂ storage. For example, US Department of Energy initiatives such as 
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However, the process of obtaining Class VI well permits remains a key bottleneck 
in several states and depends on both regulatory approval and engagement with 
local communities.  

In the United Kingdom, a cluster-based approach relies on public–private 
partnerships across the CCUS value chain. Private developers build and operate 
capture facilities and transport and storage infrastructure, while government 
support mechanisms play a central role in bearing long-term liability and system-
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https://a.storyblok.com/f/109506/x/320d9b337d/unlocking-private-capital-in-carbon-capture-and-storage-2026.pdf
https://questions-statements.parliament.uk/written-statements/detail/2024-11-13/hcws211#:%7E:text=The%20Supplemental%20Compensation%20Agreement%20is,and%20the%20post%20closure%20period.
https://www.iea.org/data-and-statistics/data-tools/ccus-legal-and-regulatory-database
https://www.regjeringen.no/contentassets/943cb244091d4b2fb3782f395d69b05b/en-gb/pdfs/stm201920200033000engpdfs.pdf
https://www.regjeringen.no/contentassets/943cb244091d4b2fb3782f395d69b05b/en-gb/pdfs/stm201920200033000engpdfs.pdf
https://www.netl.doe.gov/carbon-management/carbon-storage/carbonsafe


Financing CCUS at Scale Priorities for risk mitigation,  
How to Mobilise Private Capital allocation and assessment 

PAGE | 49  IE
A.

 C
C

 B
Y 

4.
0.

 

level risks that private actors are not well-positioned to manage. Revenue and 
policy risks are addressed through long-term contractual arrangements, including 
dispatchable power agreements and a regulated asset base model for transport 
and storage, combined with force majeure and change-in-law protections that 
improve lender confidence. Technology and delivery risks are allocated 
contractually among project sponsors, EPC contractors and public counterparties, 
rather than concentrated on a single entity.  

A complementary model comes from the Netherlands, where SOEs play a central 
role in developing open-access CO2 transport and storage infrastructure, while 
capture projects are privately developed. Revenue support is delivered through 
the SDE++ carbon contract for difference mechanism, which covers the gap 
between the cost of capture and transport and the EU Emissions Trading System 
carbon price, while the state assumes some volume risks and long-term liability of 
stored CO2.  

In Sweden, the government provides long-term revenue guarantees for negative 
emissions through reverse auctions for carbon removal credits, assuming carbon 
price risk. In the case of the BECCS Stockholm project, Stockholm Exergi, which 
is partly owned by the state (50% owned by the City of Stockholm), acts as project 
sponsor, strengthening credit quality and execution capacity. Transport and 
storage risks are managed contractually through agreements with the Northern 
Lights storage project, rather than through direct government ownership of 
infrastructure.  

The operational track record can help with risk 
assessment, but more transparency is needed 

Using data and transparency to reduce risk premiums 
While not specific to CCUS projects, technical and operational risks are a central 
consideration for financial institutions. At the point when lenders, investors, and 
insurers are asked to commit capital – typically prior to construction or early in 
project development – there is not yet any project-specific operational data to rely 
on. Instead, risk assessment is based on a combination of engineering studies, 
the technical credibility of the sponsor and subcontractors, modelling, academic 
research, and the operational track record of comparable facilities elsewhere. 
These inputs are used to assess whether capture facilities, host plants, transport 
systems, and injection sites are likely to operate as intended – achieving designed 
capture rates and capacity factors, maintaining containment integrity, and reliably 
detecting and managing any leakage events through appropriate monitoring 
systems. As projects enter operation, operational data also becomes a critical 
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input into risk reassessment, influencing insurance terms, refinancing conditions, 
and the cost of capital for expansions or follow-on projects. 

Although CCUS is often perceived as an emerging technology, many components 
of the value chain have decades of operational history that can inform pre-
construction risk assessment. In the United States, CO2 has been separated from 
industrial process streams, transported over long distances, and injected 
underground for enhanced oil or gas recovery since the 1970s. In Europe, CO2 
has been captured from gas-processing facilities and injected into depleted gas 
fields for dedicated storage since the mid-1990s.  

Despite this experience, the observable track record for CCUS remains uneven 
across technologies, applications and scales. As a result, financiers may apply 
higher risk premiums and contingencies than would be implied by the available 
evidence – particularly when performance data are fragmented, proprietary, or 
inconsistently reported.  

Transparent reporting of key performance indicators – such as volumes of CO2 
captured and injected, system availability, and leakage rates – can materially 
reduce perceived risk. However, much of this data remains owned by project 
operators. For sponsors with long operating histories, such data is a valuable 
asset that strengthens both project-level bankability and sponsor credit 
assessment. By contrast, newer developers – particularly those without prior 
experience in capture, transport, or storage – may face higher financing costs due 
to limited observable performance data.  

For publicly supported projects, governments are uniquely positioned to facilitate 
data-sharing and standardised reporting. By ensuring that performance data from 
commissioned projects are made available – subject to appropriate safeguards – 
public authorities can help reduce the cost of capital for subsequent projects. 
National reporting frameworks, such as the US Greenhouse Gas Reporting 
Program and Canada’s Greenhouse Gas Reporting Program for capture, 
transport, utilisation, and storage activities, already play an important role in 
improving transparency. Similarly, initiatives such as the London Register of 
Subsurface CO₂ Storage, which tracks cumulative CO₂ injected for storage across 
dedicated storage and EOR sites, rely on mandatory company reporting under 
specific legal and regulatory frameworks. 

What the operational record tells us about capture performance  
The existing operational track record for CO₂ capture provides significant insights 
into technical performance, integration challenges and system interactions, with 
important technical, legal, and regulatory learnings, contributing to improved 
standards and more robust regulatory frameworks for subsequent CCUS 

https://www.epa.gov/ghgreporting
https://www.epa.gov/ghgreporting
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/facility-reporting/reporting/technical-guidance.html#toc10
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/facility-reporting/reporting/technical-guidance.html#toc10
https://zenodo.org/records/18016847
https://zenodo.org/records/18016847
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developments. At the same time, its applicability to new projects is bounded by 
sectoral differences, FOAK characteristics, and the historical policy context.  

The existing project track record on CO₂ capture is most directly applicable to 
applications characterised by high-concentration CO₂ streams, as can be found in 
bioethanol, hydrogen, and gas-processing facilities. In these contexts, operational 
experience provides a meaningful basis for assessing technical performance risk. 
Available data indicate that capture systems in such applications generally 
operate in line with their original design assumptions, with several facilities 
consistently achieving capture rates above 90% of targeted streams and, in some 
cases, annual average capture rates exceeding 95%. 

However, many CCUS projects seeking financing today represent either new 
applications of existing technologies – e.g. capture on more dilute CO2 streams – 
or significant scale-ups from prior installations. As a result, these projects retain 
FOAK elements, even where underlying capture technologies are well 
understood. Even when operational experience is available, projects are typically 
designed as tailored, bespoke installations, limiting the degree to which their 
performance can be generalised. Canada’s Boundary Dam project illustrates 
these early-development challenges. As the first large-scale facility to apply 
capture to a coal-fired power plant, it encountered a number of design and 
operational issues during its initial years of operation, which required system 
modifications and corrective actions.to improve capture plant availability. Many of 
the most valuable lessons emerged from unforeseen operational challenges that 
were resolved through operational experience over time. While these issues do 
not indicate fundamental shortcomings in capture technology, they reflect the 
integration and design challenges typical of FOAK projects. 

Moreover, few CCUS projects were designed or operated to maximise overall CO₂ 
capture from a host facility. Instead, capture systems were typically configured to 
target specific, high-concentration streams, reflecting limited policy incentives and 
weak economic drivers for capturing emissions from more dilute sources. In 
several cases, lower-than-expected capture volumes resulted from factors 
unrelated to capture technology performance. Reduced utilisation or unplanned 
outages at host facilities – such as power plants or industrial units – directly 
constrained capture output, as observed at projects including ADM Decatur and 
Boundary Dam. In other cases, capture operations were suspended for economic 
reasons, most notably at Petra Nova, where lower oil prices undermined the EOR-
based revenue model and led to a multi-year shutdown of the capture plant. 

Finally, many CCUS projects were developed as fully integrated value chains, with 
capture, transport, and storage components closely coupled. In this configuration, 
technical or operational issues downstream – particularly in storage – directly 
reduced capture rates or forced temporary shutdowns of capture facilities. The 

https://www.catf.us/resource/carbon-capture-storage-what-can-learn-from-project-track-record/
https://www.catf.us/resource/carbon-capture-storage-what-can-learn-from-project-track-record/
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Gorgon project in Australia has faced challenges related to reservoir pressure 
management, while ADM Decatur has experienced issues related to CO₂ purity, 
well clogging, and corrosion. 

Estimated CO2 capture rate for selected operational carbon capture, utilisation and 
storage projects 

 

 
IEA. CC BY 4.0. 

Notes: ADM = Archer Daniels Midland; NWR = North West Redwater; CRU = CO2 recovery unit. CO2 capture rates are 
estimated by dividing the mass of CO2 separated in the capture plant (and therefore not emitted) by the total mass of CO2 
produced in the gas stream of the host facility to which the capture plant is fitted. It therefore reflects both technical 
performance and operational factors (e.g. utilisation) of the capture system. Estimated average corresponds to the entire 
operational period to date. Estimated max corresponds to the highest rate achieved so far in a single year of operation.  
Sources: IEA analysis based on IEAGHG TCP (2019); Alberta Department of Energy (2024); Enhance Energy (2024); US 
Environmental Protection Agency (2023); IEA Bioenergy TCP (2023); Red Trail Energy (2022); Giannaris, S. et al. (2021); 
Chevron (2024); Petra Nova Parish Holdings (2020). 

Operational capture data are most informative for high-concentration CO₂ streams, 
where projects have generally performed in line with design expectations. 

The US experience provides useful insights into the probability 
and impact of CO2 transport leakage  
There are currently close to 9 000 km of CO2 pipelines in operation in the 
United States. Based on reported CO2 pipeline incidents, around 370 000 barrels 
(~51 000-56 000 tonnes 2) of CO2 have been released since 2010 across 82 
incidents.3 Around 20% of this volume resulted from unintentional release, with 

 
 

2 Assuming pipeline operating pressures between 100 and 150 bar and temperatures between 10 and 20°C. 
3 While statistics have been available since 1988, since 2010 operators must differentiate between unintentionally and 
intentionally released CO2 when reporting incidents. Statistics since 2010 are used in this section. Since 1988, around 
440 000 barrels of CO2 have been released across 124 accidents. 
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https://australia.chevron.com/-/media/australia/our-businesses/documents/2024-Gorgon-Gas-Development-and-Jansz-Feed-Gas-Pipeline-EPR.pdf
https://australia.chevron.com/-/media/australia/our-businesses/documents/2024-Gorgon-Gas-Development-and-Jansz-Feed-Gas-Pipeline-EPR.pdf
https://www.reuters.com/sustainability/climate-energy/adm-pauses-co2-injection-carbon-capture-storage-site-after-finding-potential-2024-10-02/
https://www.reuters.com/sustainability/climate-energy/adm-pauses-co2-injection-carbon-capture-storage-site-after-finding-potential-2024-10-02/
https://publications.ieaghg.org/technicalreports/2019-04%20The%20Shell%20Quest%20Carbon%20Capture%20and%20Storage%20Project.pdf
https://open.alberta.ca/dataset/e90a4e6e-2c11-44ee-b198-de244261c585/resource/20fd42f8-6627-44af-82ca-d4af052a040b/download/quest-annual-summary-report-2023-alberta-department-of-energy-and-minerals.pdf
https://open.alberta.ca/publications/alberta-carbon-trunk-line-project-knowledge-sharing-report-2023
https://www.epa.gov/ghgreporting
https://www.epa.gov/ghgreporting
https://www.ieabioenergy.com/wp-content/uploads/2023/03/BECCUS-1.0_US-Case-Study_final_update.pdf
https://www.epa.gov/system/files/documents/2022-04/rtemrvplan.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3820191
https://australia.chevron.com/-/media/australia/our-businesses/documents/2024-Gorgon-Gas-Development-and-Jansz-Feed-Gas-Pipeline-EPR.pdf
https://www.osti.gov/servlets/purl/1608572
https://www.phmsa.dot.gov/data-and-statistics/pipeline/annual-report-mileage-hazardous-liquid-or-carbon-dioxide-systems


Financing CCUS at Scale Priorities for risk mitigation,  
How to Mobilise Private Capital allocation and assessment 

PAGE | 53  IE
A.

 C
C

 B
Y 

4.
0.

 

the remainder occurring during post-incident repairs and maintenance. This 
corresponds to an incident rate of around 0.06% per km of CO₂ pipeline per year. 
In terms of transported volumes, assuming an average annual throughput of 
approximately 66 Mt CO₂ (as of 2019), average annual leakage represents around 
0.005% of total CO₂ transported. The economic penalties incurred due to these 
incidents amounted to approximately USD 8 million (2025 USD) since 2010, or 
about USD 97 000 per incident. 

While these records provide a positive historical record of operational experience 
in managing CO2 transport by pipeline, two caveats are important to note when 
applying this experience to future systems. First, the existing network – most of 
which was developed for EOR purposes – primarily transports relatively pure CO2, 
with more limited experience transporting dense-phase CO2 containing impurities. 
At the same time, many pipelines were developed with an emphasis on minimising 
transport, while CO2 infrastructure for dedicated storage may adopt different 
specifications for materials, coatings, and operating conditions to address long-
term storage and regulatory requirements, and minimise leakages. 

CO2 pipeline incident rate and volume of CO2 released in the United States, 2010-2024 

 
IEA. CC BY 4.0. 

Source: IEA analysis based on US Department of Transportation (accessed January 2026). 

Pipeline incidents in the United States are infrequent: leaks amount to less than 
0.01% of total CO2 transported. 

Research has a role to play where the track record is 
insufficient 
For geological CO₂ storage, the operational record remains insufficient to 
precisely quantify the probability and potential impact of leakage across all storage 
contexts. As a result, uncertainty continues to be reflected in risk pricing. 
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https://www.energy.gov/sites/default/files/2022-10/Dual_Challenge-Vol_3-2021-09-20%20%281%29.pdf
https://www.energy.gov/sites/default/files/2022-10/Dual_Challenge-Vol_3-2021-09-20%20%281%29.pdf
https://www.phmsa.dot.gov/data-and-statistics/pipeline/distribution-transmission-gathering-lng-and-liquid-accident-and-incident-data
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Extensive research has examined leakage mechanisms across both natural and 
anthropogenic pathways, including fault reactivation, caprock integrity, 
abandoned wells, and induced pressure effects. While research cannot fully 
substitute for long-term operational data, it provides a robust basis for bounding 
risks, informing monitoring requirements and supporting regulatory design. Over 
time, the combination of expanding operational datasets and targeted research is 
expected to further reduce uncertainty – and associated risk premiums – in 
storage projects. 

https://publications.ieaghg.org/technicalreports/2025-01%20Implications%20of%20unlikely%20but%20potential%20CO2%20migration%20to%20the%20surface.pdf
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Recommendations  

Support bankable business models and viable risk-
sharing mechanisms 

The fundamental backbone of financing a CCUS project remains its value 
proposition. In the absence of a mature commercial market for CCUS, 
governments have a key role in supporting business models that create value. In 
some cases, this may mean supporting a stable and long-term compliance market 
that places a price on CO2 emissions; in others, it could be creating the regulatory 
conditions necessary to enable the adoption of low-emissions products. Both of 
these actions would send a market signal on the long-term value creation of 
CCUS. Where these market signals alone are not sufficient or are too nascent, 
some jurisdictions may also consider additional policies to reduce a project’s 
revenue risk – examples highlighted in this report include CfDs and other 
operational subsidies such as tax credits. 

Part of this equation is establishing the right balance of risk-sharing between 
project partners, including governments, developers, financiers and insurers. 
Each stakeholder has a differing tolerance for risk and ability to manage it. As the 
CCUS market develops, some risks may inevitably shift from the public to private 
sector. For example, some governments in Europe are taking a large share of 
cross-chain risk to deploy the CO2 transport and storage infrastructure that can 
support future projects. As the market evolves, this risk may decline and shift to 
the private sector as supporting infrastructure is established and proven 
economically. In some jurisdictions and markets, certain risks may always require 
a government backstop – this could include the long-term liability associated with 
stored CO2.  

Ensure legal and regulatory frameworks are fit for 
purpose 

Clear legal and regulatory frameworks are a foundation for investment in CCUS 
projects. While dozens of jurisdictions around the world have such frameworks in 
place, many lack well-defined rules, which can deter financing, raise the risk 
premium for lenders and insurers, or lead to fragmented regulatory approaches 
for projects. Frameworks must clearly outline the basis of CCUS activities, 
including identifying the relevant regulatory authorities, equipping them with the 
necessary expertise and resources, and ensuring a co-ordinated approach across 
government. 
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Long-term visibility and stable frameworks are key to create a level of certainty 
and durability needed for investors. At the same time, regulatory frameworks 
should not be static. As governments gain experience from implementing 
regulations and learn lessons from early-mover projects, they will need to review 
their frameworks periodically to ensure that laws and regulations continue to 
support CCUS activities. Project developers, financiers and relevant authorities 
with first-hand experience of the regulatory process can provide valuable input to 
the regulatory development and review process. Questions around third-party 
access, ownership and liability are examples of how frameworks can adapt as new 
projects and business models arise.  

Moving forward, frameworks – whether dedicated to CCUS or part of a broader 
emissions reduction policy – will need to account for the interaction between 
liability exposure and carbon markets once the CO2 is stored. While frameworks 
generally require operators to show some level of financial security in the event of 
leakage or loss of containment, there are currently no clear mechanisms that 
assign a monetary value to the leaked CO2 and how that is treated in jurisdictions 
with compliance markets.  

Additionally, the emergence of cross-border CCUS projects brings into question 
the regional harmonisation of frameworks. For example, in Southeast Asia, long-
term liability arrangement, carbon accounting alignment and multilateral risk-
sharing mechanisms may be needed.  

Harmonise definitions and standards across the value 
chain 

Clear and harmonised definitions, standards and accounting frameworks across 
the CCUS value chain provide an important foundation for developing bankable 
business models, particularly in emerging markets such as low-emissions 
materials and CDR. While standards alone are not sufficient to create viable 
markets, they help establish the credibility and comparability needed for 
commercial transactions and financing. This is particularly relevant in the case of 
new chain-of-custody models that are emerging to track the carbon intensity of 
low-emissions materials. Robust and transparent measurement, reporting and 
verification (MRV) frameworks can support transparent carbon tracking across 
value chains, which overtime can stimulate demand for lower-emissions products 
and strengthen the underlying business case for CCUS investments. 

Clear standards and harmonised regulatory frameworks also play a key role in 
reducing operational and financial risks. For example, CO₂ specifications for 
transport and storage that are designed to be technically robust but not overly 
restrictive for emitters can reduce uncertainty around pipeline integrity and storage 
performance, improving the bankability of transport and storage infrastructure. 

https://iea.blob.core.windows.net/assets/c432d713-d778-46cd-9566-024075124fa5/DemandandSupplyMeasuresfortheSteelandCementTransition.pdf
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Similarly, consistent MRV and carbon accounting frameworks across jurisdictions 
provide assurance that emissions reductions or removals will be recognised and 
credited throughout the value chain. This becomes particularly important for cross-
border CO₂ transport, where differences in regulatory frameworks, liability regimes 
and carbon accounting approaches can complicate project development and 
financing.  

Strengthen risk assessment through data-sharing and 
early collaboration among governments, developers, 
financiers and insurers 

Institutional capacity and access to high-quality data are critical enablers of 
investment in CCUS. Financial institutions and insurers must assess technical, 
commercial and operational risks before committing capital, yet operational data 
from CCUS facilities remain fragmented or proprietary, making it difficult for 
lenders, insurers and new developers to assess project performance. This raises 
perceived risk and constrains the development of tailored financial and insurance 
products. 

Greater transparency and structured data-sharing could substantially improve risk 
assessment. Publicly supported CCUS projects offer an important opportunity to 
make anonymised or aggregated performance data available to regulators, 
financiers and future developers, while protecting intellectual property. 
Establishing common datasets and dedicated databases of performance data 
could support consistent underwriting standards and help develop more robust 
risk models. Over time, a stronger evidence base would reduce uncertainty around 
technology performance and storage integrity, making it easier for projects to 
secure commercial debt and insurance coverage on favourable terms. 

Closer collaboration between project developers, governments, financial 
institutions and insurers is also needed from the early stages of project design. 
Engagement with insurers’ risk engineers at an early stage can help identify and 
map risks across the CCUS value chain, clarify the roles and responsibilities of 
different stakeholders, and align risk mitigation approaches across the value 
chain. Initiatives such as the collaboration between the Clean Energy Ministerial 
CCUS Initiative, the Geneva Association and the Oil and Gas Climate Initiative, or 
the Asia CCUS Network Forum, provide useful platforms for this dialogue. 
Strengthening international co-operation through these initiatives can also help 
build consensus on data requirements, monitoring approaches and the attribution 
of emissions reductions across CCUS chains that span multiple jurisdictions in the 
case of cross-border CCUS projects. 
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Increase development funding resources to map CO2 
storage potential 

A major barrier to CCUS deployment is the limited availability of fully characterised 
CO₂ storage sites. While some countries benefit from domestically funded 
mapping efforts, or data gained through oil and gas industry experience, many do 
not have the funds available to conduct costly studies of potential CO2 storage 
sites. This is particularly relevant in emerging markets and developing economies. 
While many of these countries have significant geological potential, subsurface 
data are often outdated, incomplete or entirely absent. Storage resource 
appraisal, which can include seismic surveys, exploratory drilling, reservoir 
modelling and permitting, can cost tens of millions of dollars, and may not lead to 
a viable project. These activities are high-risk and largely unrecoverable if 
unsuccessful, and therefore not attractive for private investors or commercial 
lenders. State-owned enterprises (SOEs) in the energy sector can play an 
important role in these initial stages, however, public budgets are also often 
constrained and must compete with other development priorities, making external 
support essential.  

Multilaterals, development finance institutions and export credit agencies can 
address early-stage financing gaps. Their technical expertise, concessional 
capital and ability to absorb higher levels of early project risk make them 
well-suited to fund geological surveys, capacity building and storage readiness 
programmes. Institutions such as the World Bank, Asian Development Bank, 
European Bank for Reconstruction and Development and the Green Climate Fund 
already support early-stage CCUS studies in several regions, but the scale 
remains far below what is needed to meet long-term climate goals. Strengthening 
these programmes, potentially through dedicated storage mapping funds, could 
accelerate project pipelines and create the conditions necessary for private capital 
to participate. 

Include CCUS in sustainable finance taxonomies and 
transition finance frameworks 

Sustainable finance taxonomies and transition finance frameworks play an 
important role in shaping investment flows, as they guide banks, institutional 
investors and corporates in determining which activities align with climate 
objectives. Their effectiveness is closely linked to broader climate policy signals, 
such as clear recognition of CCUS in Nationally Determined Contributions and 
supporting national decarbonisation strategies. Including CCUS within taxonomies 
and frameworks would expand the range of financial instruments available to 
project developers, such as green, transition and sustainability-linked bonds, while 
reducing the reputational and regulatory uncertainty that currently limits the 
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participation of some investors. This is especially important for industrial sectors 
where decarbonisation options are limited and CCUS represents one of the only 
viable pathways to deep emissions reductions. 

Several jurisdictions are already developing or revising taxonomies and 
frameworks to incorporate CCUS. The European Union and Canada have 
integrated CCUS within elements of their sustainable finance frameworks, while 
Japan has incorporated CCUS in its transition finance framework and sovereign 
transition bond guidance. Regional initiatives are also emerging: the ASEAN 
Taxonomy for Sustainable Finance includes CCUS, and initiatives such as the 
Asia Zero Emissions Community recognise CCUS within transition finance 
guidance and technology lists. While promising, major differences in regional 
taxonomies and frameworks could pose challenges for cross-border financing.  

Clear eligibility criteria within these taxonomies and frameworks, such as 
requirements for robust MRV, can build credibility while expanding financing 
channels. By creating a consistent signal across jurisdictions, inclusion in 
taxonomies would give project developers access to a broader investor base, 
lower financing costs, and scale the issuance of sustainable debt instruments that 
could accelerate the commercialisation of CCUS. 

Draw on experiences from other capital-intensive sectors 
Experience from other capital-intensive and network-based sectors shows that 
private capital follows only after governments establish clear frameworks for 
revenue certainty, risk allocation and long-term system planning. Renewable 
power provides perhaps the clearest precedent: early wind and solar projects 
faced high capital costs, limited operating track records, and exposure to 
wholesale market volatility. Deployment accelerated once governments 
introduced long-term support mechanisms such as feed-in tariffs and CfDs, which 
stabilised revenues and enabled the widespread use of project finance. While the 
revenue proposition is different from CCUS (wind and solar inherently generate a 
product, electricity), these instruments reduced perceived risk and unlocked large 
pools of commercial debt and institutional capital. 

Gas and electricity networks also offer useful analogies for CCUS transport and 
storage. These sectors faced similar co-ordination challenges, including the need 
to build infrastructure before demand fully materialised, and to manage 
interdependencies across multiple users. Regulatory structures, such as regulated 
asset base models, cost-recovery tariffs and long-term capacity booking regimes, 
provided investors with predictable returns and helped ensure that critical 
infrastructure could be financed at scale. These mechanisms allowed private 
capital to participate in developing large distribution systems, despite uncertain 
utilisation in the early years. 

https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/eu-taxonomy-sustainable-activities_en
https://www.canada.ca/en/department-finance/news/2025/12/government-announces-next-steps-toward-made-in-canada-sustainable-investment-guidelines.html
https://www.meti.go.jp/english/policy/energy_environment/transition_finance/index.html
https://www.theacmf.org/sustainable-finance/publications/asean-taxonomy-for-sustainable-finance-version-4
https://www.theacmf.org/sustainable-finance/publications/asean-taxonomy-for-sustainable-finance-version-4
https://www.eria.org/research/technology-list-and-perspectives-for-transition-finance-in-asia
https://www.eria.org/research/technology-list-and-perspectives-for-transition-finance-in-asia
https://www.iea.org/reports/scaling-up-transition-finance/financial-institutions-and-transition-finance#abstract
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Oil and gas value chains illustrate how complex cross-chain and volume risks can 
be managed contractually. While the offtake and storage of CO2 carries liability 
concerns rather than intrinsic market value, mechanisms such as long-term 
take-or-pay contracts, minimum volume commitments and back-to-back 
commercial structures have underpinned pipeline and LNG investments for 
decades. While these examples are particular to the oil and gas sector, similar 
arrangements can be adapted to the CCUS context and support bankability in 
CCUS hubs by giving transport and storage operators the revenue visibility 
needed to raise non-recourse debt.  

Taken together, these sectoral experiences show that CCUS faces a familiar set 
of challenges, and that leveraging proven policy and regulatory tools can 
significantly accelerate private capital mobilisation. 
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Annex 

Abbreviations and acronyms 
ACTL  Alberta Carbon Trunk Line 
ADNOC Abu Dhabi National Oil Company 
ASEAN Association of Southeast Asian Nations 
BECCS Bioenergy with carbon capture and storage 
CAD  Canadian dollars 
CAPEX Capital expenditure 
CCfD  Carbon contract for difference 
CCUS  Carbon capture, utilisation and storage 
CDR  Carbon dioxide removal 
CfD  Contract for difference 
CIP  Copenhagen Infrastructure Partners 
CO2  carbon dioxide 
CPS  Current Policies Scenario 
DAC  Direct air capture 
DACS  Direct air capture with storage 
DFI  Development finance institutions 
ECA  Export credit agencies 
EGR  Enhanced gas recovery 
EOR  Enhanced oil recovery 
EPC  Engineering, procurement and construction 
FID  Final investment decisions 
FOAK  First-of-a-kind 
GHG  Greenhouse gas 
JPY  Japanese yen 
LNG  Liquefied natural gas 
MDB  Multilateral development banks 
MMV  Measurement, monitoring and verification 
MRV  Measurement, reporting and verification 
MVC  Minimum volume commitment 
NOK  Norwegian kroner 
NZE  Net Zero Emissions by 2050 Scenario 
R&D  Research & development 
SEK  Swedish kronor 
SOE  State-owned enterprises 
SPV  Special purpose vehicle 
STEPS Stated Policies Scenario 
TRL  Technology readiness level 
VC  Venture capital 
 



Financing CCUS at Scale: How to Mobilise Private Capital Abbreviations and acronyms 

PAGE | 62  IE
A.

 C
C

 B
Y 

4.
0.

 

Units of measure 
°C   celsius 
bar  bar 
Gt  gigatonnes 
GWh  gigawatt houe 
km  kilometres 
ktpa  kilotonnes per annum 
Mt  million tonnes  
Mtpa  million tonnes per annum 
t  tonnes 
 
See the IEA glossary for a further explanation of many of the terms used in this report.

https://www.iea.org/glossary
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