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EXECUTIVE SUMMARY

This policy paper is based on the discussions which took place during a
closed-door workshop that convened a select group of stakeholders
from across the carbon management value chain. The workshop sought to
identify strategic pathways for cross-border policy development and the
deployment of scalable technologies to help Carbon Capture, Utilisation
and Storage (CCUS)'serve as a viable net-zero strategy for hard-to-abate
industries, particularly in the North Sea region.

Carbon management? is now widely recognised as a central pillar for
achieving net-zero emissions, particularly in hard-to-abate sectors. This is
evident in the targets and deployment frameworks laid out in the Industrial
Carbon Management Strategy (ICMS), which emphasises rapid scale-up of
CCUS technologies and development of CO, transport and infrastructure.
In order to meet climate targets, the European Union (EU) has set a goal

to store >250 Mtpa of CO, by 2040 and capture 450 Mtpa by 2050 (2024).
Carbon management has also become central to broader EU industrial
decarbonisation efforts. This includes the Clean Industrial Deal (CID), which
promotes a shift to low-carbon production methods, and the Net Zero
Industry Act (NZIA), which designates Carbon Capture and Storage (CCS)
and Carbon Capture and Utilisation (CCU) as strategic net-zero technologies
and which mandates 50 Mtpa of CO, injection capacity by 2030.

For Northern Europe specifically, the North Sea has emerged as the leading
option for large-scale, long-term CO, storage. This is thanks to a combination
of factors, namely the region’s extensive experience with oil and gas
extraction, the existence of infrastructure available for repurposing, requisite
skilled labor and resources, as well as a vast amount of depleted hydrocarbon
fields and saline aquifers. Based on current projections, more than 90% of
Europe’s anticipated offshore CO, storage capacity by 2030 is expected

to be located in the North Sea region (CATF CCS Project Map, 2025).
Assessing the demand in capture projects for CO, storage in 2030, 52 Mtpa
is associated with projects targeting storage in the North Sea (CATF, 2025).

1 CCUSisusedin this paper as an umbrella term to cover both CCS and CCU pathways.

2 |n this paper, carbon management refers to all mechanisms and technologies involving the capture of carbon and subsequent processes
aimed at avoiding emissions or reducing the amount of CO:zin the atmosphere, including CCS, CCU, and CDR. While the analysis considers
carbon management policy recommendations in general, the predominant focus is on CCS.
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Executive Summary

The vast storage potential of the North Sea is being actively developed

by both bordering and neighboring countries. Norway, for example, has
almost three decades of experience with offshore CCS, while the United
Kingdom (UK), Denmark, and the Netherlands are at the forefront of offshore
exploration and the development of storage infrastructure. Yet, despite the
rapid expansion of the CCS network, important questions remain about the
long-term viability and capacity of an integrated, cross-border infrastructure
system, particularly for projects that are still at an early stage of development.

Achieving a fully integrated CCUS system will require more than individual
national efforts. It demands a coordinated cross-border approach,
particularly in developing physical infrastructure and establishing strong
policy and regulatory frameworks. Nations will need to co-develop and
implement robust pipeline and shipping networks linking inland industrial
hubs to coastal terminals capable of directing captured CO, to offshore
storage sites. At the same time, they must work to harmonise CO, liability
standards, especially in the case of European Economic Area (EEA) nations,
such as Norway, and extra EU such as the UK, and streamline permitting
processes across jurisdictions.

Only through such a coordinated and collaborative approach can the
countries in the North Sea region establish the secure, efficient, and scalable
CCUS networks necessary to ensure the safe, permanent storage of CO, at
the levels required by its net-zero commitments. In addition to establishing
cross-border mechanisms, nation states will also need to develop robust
carbon management strategies that align with, and contribute to, the
broader European carbon market. This involves building domestic capacity
in geological storage, transport infrastructure, and carbon removal
technologies, while ensuring that national efforts are integrated into a
coordinated, cross-border system for capturing, transporting, and storing
CO, across Europe.
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NATIONAL CARBdN MANAGEMENT

STRATEGIES

IN NORTHERN

EUROPEAN STATES

Among the North Sea region countries
selected as part of the European Carbon
Management Dialogue — Germany, the
Netherlands, Denmark, the UK, and

Norway — a number of differences exist
including infrastructural maturity, policy
frameworks, funding mechanisms, and public
acceptance. Each country has a unique set
of advantages, challenges, and barriers to
developing carbon management on a national
and bilateral level.

"In order to access North
Sea storage sites, Northern
European countries face
a strategic imperative to
build the infrastructure
needed for safe, efficient,
and scalable transport
systems. They also must
adopt the necessary
policy and regulatory
mechanisms to ensure
CO, can flow freely
between borders."

As carbon management gains political
traction as a key enabler of national and
European climate targets, the focus shifts

toward full-scale deployment throughout its
value chain and attention must also expand
to the broader ecosystem that enables

it — from integrated transport systems to
reliable, large-scale storage solutions and
effective utilisation pathways. To make carbon
management a scalable and impactful part
of national climate strategies, there must

be progress at the international as well as
national level. This will require coordinated
action across multiple fronts: addressing
regulatory barriers, building a robust internal
and cross-border transport network,
ensuring dependable handling and storage
where applicable, and liaising public and
private investment, just to name a few.

The North Sea is rapidly emerging as a key
regional hub for CO, storage, thanks to its

vast depleted oil and gas fields, deep saline
aquifers, existing offshore infrastructure,

and close proximity to major industrial hubs.
For many Northern European countries, it
presents a natural and compelling solution for
large-scale carbon storage. In order to access
North Sea storage sites, Northern European
countries face a strategic imperative to build
the infrastructure needed for safe, efficient,
and scalable transport systems. They also must
adopt the necessary policy and regulatory
mechanisms to ensure CO, can flow freely
between borders.

In the following section, we outline the
core elements of the national carbon
management strategies of the five
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selected countries in the European

Carbon Management Dialogue and highlight
the key policy landscapes to advance carbon
management as a comprehensive net-zero
solution within each national context and

as part of a broader European initiative for

a net-zero 2050.

Figure 1. Infrastructure Map of Proposed CO; Pipelines, Storage Projects and Exploration Licenses, and Emitters in Europe

— Proposed CO2 pipeline

— Possible pipeline extensions

€02 storage projects and exploration licences ‘
Proposed CO2 shipping terminals

Emitters

Source: CATF analysis. Emitter data from CaptureMap by Endrava (2024).
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.1 GERMANY

Germany plans to reach net-zero greenhouse
gas (GHG) emissions by 2045, and negative
emissions by 2050, as set out in the
Bundes-Klimaschutzgesetz. CCUS will be
imperative to decarbonise its vast hard-to-
abate industries. In autumn 2024, Germany'’s
coalition government developed a draft
Carbon Management Strategy. However, due
to the government’s collapse, the strategy was
not formally ratified.

"As a major industrial
economy, Germany is
compelled to develop a
successful strategy that is
capable of decarbonising
its expansive heavy
industry if it seeks to
retain competitiveness
whilst adhering to
national and European
net-zero mandates."”

Key elements of Germany's Carbon
Management Strategy included creating

an integrated CO, market and promoting
investment in carbon management
technologies, supporting the identification
and development of CO, storage sites, and
leveraging financial support from the EU
Innovation Fund. The strategy also focused on
establishing a clear regulatory framework with
streamlined approval procedures, developing
CO, transport and storage infrastructure,

and supporting strategic projects to build a
comprehensive and interconnected transport

and storage network. Other elements
included a commitment to international
cooperation for cross-border storage and
public engagement, although the document
was comparatively short on the former.

Though not enacted, the draft strategy

has continued to shape Germany's
decarbonisation agenda, with CCS remaining
central to Germany’s industrial policy. The new
coalition (CDU/SPD?) government, as per its
Coalition Treaty, supports its use in hard-to-
abate sectors — cement, steel, lime, waste, and
chemicals — and has demonstrated greater
openness than its predecessor to the use

of CCS in gas-fired power plants. As a major
industrial economy, Germany is compelled

to develop a successful strategy that is
capable of decarbonising its expansive heavy
industry if it seeks to retain competitiveness
whilst adhering to national and European
net-zero mandates.

A key question in the German debate is
whether carbon management mechanisms
will be publicly funded, for example via the
planned power capacity mechanism. The
new government has in October 2025 begun
preparations for the second round of Carbon
Contracts for Difference (CCfDs), which

will be - for the first time - open to CCUS
projects (BMWE, 2025).

To develop a core CO, transport network,

it is essential to adapt Germany’s CO,
Storage and Transportation Act (KSpTG),

the German transposition of the EU CCS
Directive. Accordingly, in August 2025, the
German cabinet approved an ambitious draft
amendment of the KSpTG to accelerate CCS
infrastructure development. Inter alia, this
law would allow CO, storage for commercial
purposes for the first time in Germany'’s

1 Social Democratic Party of Germany (SPD), Free Democratic Party (FDP), and the Green Party.

2 Christian Democratic Union of Germany (and the Christian Social Union) and Social Democratic Party of Germany.


https://www.gesetze-im-internet.de/ksg/KSG.pdf
https://www.gesetze-im-internet.de/ksg/KSG.pdf
https://www.cleanenergywire.org/factsheets/qa-germanys-draft-carbon-management-strategy
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Pressemitteilungen/2025/10/20251006-bmwe-startet-vorbereitendes-verfahren-fuer-das-gebotsverfahren-2026-der-co2-differenzvertr%C3%A4ge.html
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exclusive maritime zone. More broadly,

the draft could be described as a “CCS-
enabling” law with various measures that
facilitate planning and permitting procedures
around potential CO, infrastructure. The bill
classifies the construction and operation

of CO, storage facilities and pipelines as
being of “overriding public interest,” which
simplifies planning and approval procedures.
Geologically, Germany has an estimated

1.5 to 8.3 billion tonnes of CO, storage
capacity under its North Sea territory, with
the potential to store up to 20 Mtpa (Reuters,
2025). The bill also allows for the storage of
CO,inland, subject to opt-in by individual
federal states. Existing natural gas pipelines
could be converted to carry CO,, reducing
the need to build entirely new infrastructure,
and authorities may expropriate private land
for pipeline development with compensation.
The bill builds on a similar attempt for reform
under the previous government. At the

time of writing, final votes in the upper and
lower legislative chambers (Bundestag and
Bundesrat) are expected for November

2025 under an expedited procedure. Entry
into force would follow shortly thereafter. In
parallel, to enable the cross-border exports
of CO,, the government has also embarked
on implementing the amendments to Article 6
of the London Protocol, via changes to the
Hohe-See-Einbringungsgesetz.



https://www.imo.org/en/knowledgecentre/conferencesmeetings/pages/london-convention-protocol.aspx
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.11 THE NETHERLANDS compensating for the difference between
a CCS project’s actual marginal abatement
The Netherlands’ Climate Act, enacted in 2019, cost and the prevailing annual Emissions

sets legally binding GHG reduction targets, Trading System (ETS) price in a given
including climate neutrality by 2050. The year. With a maximum subsidy intensity of
Act identifies CCS as a key component of a €400 per tonne of CO, abated, the scheme
cost-effective pathway to decarbonising plays a key role in improving the financial
hard-to-abate sectors, particularly industrial viability of CCS deployment. Under the
processes. In addition, the government SDE++ framework, the subsidies go to the
published a CDR Roadmap, which outlines emitters connected to the Porthos and

a strategic framework for developing and Aramis infrastructure projects.

scaling Carbon Dioxide Removal (CDR)

technologies through three sequential phases, The Netherlands is currently facing a period
extending to 2040 and beyond. There has also  of political uncertainty following the collapse
been a draft update to the 2021-2030 Dutch of its government in June 2025, with a snap

National Energy and Climate Plan (NECP), in election scheduled for late October the
which CDR is recognised as a cross-sectoral same year. This development casts doubt
measure to compensate for expected residual on the continuity of the country’s carbon
emissions across hard-to-abate industries management strategy and raises broader
(Ministry of Economic Affairs, 2023). concerns about the future direction and

stability of its climate and energy transition
policies. The country does not currently have

"CCS is a national priority, a formal CCS strategy (over and beyond
Supported by the SDE++ the Climate Act, see above) or specnflc CO,
storage targets. Nevertheless, CCSis a
scheme, government national priority, supported by the SDE++
grants, active project scheme, government grants, active project

. development, and effective licensing of
development, and effective storage sites. These factors have enabled

licensing of storage the country to become a front-runner in CCS
. deployment in the EU.
sites. These factors have i
enabled the country to As a contributor to natural gas production in the

become a front-runner in EU, Dutch ol femd gas companies ére expectgd
to play a role in meeting the EU-wide objective

CCS deployment in the EU." of reaching 50 Mtpa of CO, storage capacity
by 2030 (European Commission, 2025). The
Netherlands has supported Denmark by

The Netherlands’ Stimulation of Sustainable putting forward a derogation in the NZIA to
Energy Production and Climate Transition recognise existing injection capacity already
scheme (SDE++) provides long-term financial realised. However, the Netherlands currently
support for arange of CO,reduction has no operational injection capacity, and the
technologies, including CCS through total obligation of Dutch-registered oil and gas
Contracts for Difference (CfDs). This operators is around 14 Mtpa, meaning they are
bridges the cost gap between conventional not near a level where this derogation would

production and low-carbon alternatives by have an effect.


https://open.overheid.nl/documenten/305d21f7-db49-41dd-8c86-6b61c0e1e89e/file
https://commission.europa.eu/system/files/2023-07/EN_NETHERLANDS%20DRAFT%20UPDATED%20NECP.pdf
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Furthermore, although there is no national
target, the country is moving forward with
two major offshore CCS projects in the
North Sea — Porthos and Aramis — both

of which have been granted Project of
Common Interest (PCI) status. The Dutch
government has committed €639 million to
the construction of Aramis after TotalEnergies
and Shell withdrew part of their planned
investments in the pipeline infrastructure
necessary to connect industries to the
storage sites. Aramis is expected to reach
final investment decision (FID) in 2026 and
become operational by 2029 at the earliest.
Porthos has reached FID and is currently
under construction and will start operations
in 2026. These projects provide a tangible
indication of the country’s evolving carbon
storage trajectory.

The Netherlands is also actively participating

in several bilateral and muiltilateral initiatives

to support offshore CO, storage. It was

among the first nations to ratify the 2009
Amendment to Article 6 of the London Protocol
and, in 2019, together with Norway, addressed
the lack of ratification by using the Vienna
Convention to allow for agreement between
nations to be applied provisionally if the treaty
allows and the negotiating states have both
agreed in some manner. The Netherlands

has established cross-border cooperation
including on offshore infrastructure with the
UK (DESNZ, 2025) and on CO, transport with
Norway (Government of the Netherlands, 2024),
as well as a Memorandum of Understanding
with Belgium (Government of the Netherlands,
2023a) and Denmark (Government of the
Netherlands, 2023b).

The legal framework governing offshore CO,
pipelines is particularly ambiguous, especially
with regard to decommissioning obligations.
Some pipelines in the Netherlands must

be removed after use, whereas legacy
hydrocarbon pipelines are not subject to this
removal requirement creating a grey area

in regulation and perceived investment risk,
especially with offshore transport. Additionally,
there is mounting pressure to meet strict
safety and environmental standards in the
already crowded North Sea, where competing
interests and ecological sensitivity are under
pressure (Koornneef et al., 2025).



https://www.gov.uk/government/publications/energy-transition-uk-netherlands-memorandum-of-understanding/energy-transition-uk-netherlands-memorandum-of-understanding
https://www.government.nl/latest/news/2024/04/15/five-northern-european-countries-conclude-international-arrange-ments-on-transport-and-storage-of-carbon-across-borders
https://open.overheid.nl/documenten/7a52f7ac-636f-4217-ba2a-59a2c40ccb44/file
https://open.overheid.nl/documenten/7a52f7ac-636f-4217-ba2a-59a2c40ccb44/file
https://open.overheid.nl/documenten/7a52f7ac-636f-4217-ba2a-59a2c40ccb44/file
https://www.rijksoverheid.nl/actueel/nieuws/2023/10/16/nederland-en-denemarken-werken-samen-aan-transport-en-opslag-van-co2
https://www.rijksoverheid.nl/actueel/nieuws/2023/10/16/nederland-en-denemarken-werken-samen-aan-transport-en-opslag-van-co2
https://www.rijksoverheid.nl/actueel/nieuws/2023/10/16/nederland-en-denemarken-werken-samen-aan-transport-en-opslag-van-co2
https://publications.tno.nl/publication/34644374/PrBK7Gtx/koornneef-2025-empowering.pdf
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.11 DENMARK

Denmark has established itself as a front-
runner in carbon management with an
ambitious goal of becoming climate neutral
by 2045 and achieving a 110% reduction

in GHG emissions by 2050 through the

use of CDR technologies. The strategy for
Denmark’s CCUS pathway has been outlined
in the state-initiated Direction 2050: Danish
CCS/CCU Roadmap (INNO-CCUS, 2024)
which emphasises the necessity of CCUS in
achieving its climate targets.

"Denmark’s carbon
management policy
priorities are strongly
focused on its role

as a CO, storage hub
in Europe.”

Denmark’s carbon management policy
priorities are strongly focused onits role as a
CO, storage hub in Europe. The country has
allocated approximately €5 billion to support
CCSiinitiatives, including the creation of a
dedicated CCS Fund. This fund supports a
range of CO, capture and storage projects,
including those involving biogenic CO,
sources. Denmark has awarded four onshore
storage licences and three offshore storage
licences to date (Nordsgfonden, 2025).

Given that Denmark’s domestic CO,
emissions and capture capacity are
anticipated to be significantly lower than
its geological storage potential, the
country seeks to offer excess capacity to
international emitters, thereby contributing
to broader EU climate objectives. To
realise this vision, Denmark is investing in
the expansion of its geological injection

capabilities and associated infrastructure,
as demonstrated by its tendering process
inits CCS Fund (Danish Energy Agency,
2025). Importantly, Denmark is among the
few European countries that have ratified
Article 6 of the London Protocol, allowing
for the transboundary transport of CO,

for offshore geological storage, an essential
step in its ambition to serve as aregional
storage hub.

Danish authorities emphasise a market-
based approach, underlining the need for
private investment and a commercially viable
CCS sector to ensure the rapid development
of necessary infrastructure and capture
capacity. Denmark’s CCS Fund — which

in 2024 was the succession of a merger
between (and pooled the funding from) the
CCUS Fund and the Green Transformation
Scheme (GSR Fund) into one unified scheme
and now holds DKK 28.7 billion (approximately
€3.85 billion) — consists of a tendering
procedure which selects ten companies to
compete for funding to finance CCS projects.
Final offers from these projects are expected
by the end of 2025. It has been estimated
that the CCS Fund will reduce Denmark’s
carbon emissions by 2.3 Mtpa from 2030 or
5% of Denmark’s current total emission per
annum (Danish Energy Agency, 2024). There
is also the NECCS Fund supporting small
biogas CCS projects focused on delivering
negative emissions through capture and
storage of biogenic CO.,.

Denmark has also increased its carbon
taxes, adding to the EU ETS, as part of its
broader strategy to incentivise emissions
reductions and drive carbon capture
investments. However, public opposition to
CCS has emerged as a notable challenge
and has attracted negative attention
domestically. Nevertheless, in June 2024,
Denmark allocated its first licences for
onshore CO, storage exploration, signalling


https://stateofgreen.com/en/wp-content/uploads/2024/05/Direction-2050-The-Danish-CCUS-Roadmap-2024_compressed.pdf
https://eng.nordsoefonden.dk/carbon-storage/carbon-storage-licences
https://ens.dk/en/press/10-companies-selected-compete-denmarks-ccs-fund-dkk-287-billion-carbon-capture-and-storage
https://ens.dk/en/press/10-companies-selected-compete-denmarks-ccs-fund-dkk-287-billion-carbon-capture-and-storage
https://ens.dk/en/press/danish-energy-agency-presses-start-button-billion-dollar-tendering-procedure-carbon-capture
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a strategic move to diversify storage options
beyond offshore depleted fields. In addition,
Denmark has developed a distinctive model
in which the state, through the public fund
Nordsgfonden, holds co-ownership of CO,
exploration and storage licences. As a result,
the state retains a direct equity share in
every CO, storage site.

1"
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1.1V THE UNITED KINGDOM
Similarly to its North Sea region counterparts,
the UK is establishing itself as a front-runner in
the development of CCUS. Such development
is underpinned by strong policy support,
long-term funding commitments, and a clear
infrastructure plan. The UK government views
CCUS as a critical technology for achieving

its legally binding net-zero emissions target
by 2050. In December 2023 the government
set out their CCUS vision which outlines plans
to further develop four of its CCUS clusters
(half selected in 2021 and half in 2023), aiming
to capture at least 20 Mtpa by the 2030s. The
four major industrial clusters at the core of
this effort are HyNet North West, East Coast
Cluster (Teesside and Humber), Acorniin
Scotland, and Viking in the Humber region.
These clusters are receiving government
support, with the Northern Endurance
Partnership (NEP) Transport and Storage
(T&S) network (in the East Coast Cluster) and
Liverpool Bay T&S network (in HyNet) now
moving into delivery phases having reached
FIDs. Development funding has also been
pledged for Acorn and Viking with an aim for
FID within this Parliament term, subject to
readiness and affordability.

The UK’s CCUS strategy is supported

by a robust framework of policies and
legislative instruments. The 2021 Net Zero
Strategy has set an ambition to deploy
over 5 Mtpa of removals by 2030, scaling
up to approximately 23 Mtpa by 2035

and 75-81 Mtpa by 2050. This was further
reinforced by the 2023 Energy Act which
provides the legal basis for CO, transport
and storage licensing, as well as enabling
long-term revenue support mechanisms
for CCUS projects. Furthermore, the 2023
CCUS Net Zero Investment Roadmap offers
guidance to private sector actors, while the
UK Modern Industrial Strategy, published

in June 2025, names CCUS, including GHG

12

removal, among the six high-growth clean
energy sectors central to future economic
development. Over the next 25 years, the
government has committed up to £21.7 billion
to support the development of CCUS
clusters. Efforts are already underway to
expand the deployment of CCUS beyond
these initial regions, with a focus on
understanding how best to support a broader
range of emitters. This has included the

use of public finance, with the UK's National
Wealth Fund having invested £28.6 million in
equity to support a Front-End Engineering
Design (FEED) study for the CO, pipeline
between the Peak Cluster and storage site
Morecambe Net Zero.

"The UK is estimated

to account for 78 billion
tonnes of storage
capacity, approximately
one third of offshore CO,
storage capacity in

the North Sea, making
cooperation with its

EU counterparts a
mutual imperative."

Like Norway, and other North Sea bordering
nations, the UK possesses significant
offshore CO, storage potential in the region,
comprising of both depleted oil and gas
fields and deep saline aquifers. The UK is
estimated to account for 78 billion tonnes of
storage capacity, approximately one third of
offshore CO, storage capacity in the North
Sea (CCSA, 2024), making cooperation with
its EU counterparts a mutual imperative.
The UK is actively positioning itself as a
leading provider of CO, storage services


https://hynet.co.uk
https://hynet.co.uk
https://eastcoastcluster.co.uk
https://eastcoastcluster.co.uk
https://theacornproject.uk/about-acorn
https://www.vikingccs.co.uk
https://assets.publishing.service.gov.uk/media/6194dfa4d3bf7f0555071b1b/net-zero-strategy-beis.pdf
https://assets.publishing.service.gov.uk/media/6194dfa4d3bf7f0555071b1b/net-zero-strategy-beis.pdf
https://www.legislation.gov.uk/ukpga/2023/52/enacted
https://assets.publishing.service.gov.uk/media/64a29b7d06179b00131ae94e/ccus-investment-roadmap.pdf
https://assets.publishing.service.gov.uk/media/68595e56db8e139f95652dc6/industrial_strategy_policy_paper.pdf
https://assets.publishing.service.gov.uk/media/68595e56db8e139f95652dc6/industrial_strategy_policy_paper.pdf
https://assets.publishing.service.gov.uk/media/68595e56db8e139f95652dc6/industrial_strategy_policy_paper.pdf
https://www.ccsassociation.org/resources/download?id=6091
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for European emitters, with a strong focus
on futureproofing its policy and regulatory
frameworks to support a functioning
carbon import market. Ongoing efforts

aim to align carbon pricing mechanisms,
link carbon markets, and establish
interoperable regulatory systems to enable
efficient, cross-border CO, transport and
storage across the North Sea region.

Under current rules, the EU ETS does not
allow emitters to subtract the CO, captured
in the EEA, but stored outside the EEA, from
their compliance obligations. Essentially, as
there is no existing linkage between the EU
ETS and the UK ETS, CO, captured in the
EEA and stored in the UK cannot currently
be credited toward EU ETS allowances.

The UK-EU Common Understanding of May
2025 marked a significant political step
toward aligning the two carbon markets and
advancing cooperation on cross-border
CO, transport and storage, including
exempting each other from purchasing
Carbon Border Adjustment Mechanism
(CBAM) allowances. However, due to the
legal and technical complexity involved,

full integration is expected to take several
years, and no definitive implementation
timeline has yet been announced by either
side (Reuters, 2025).
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https://www.gov.uk/government/publications/ukeu-summit-key-documentation
https://www.gov.uk/government/publications/ukeu-summit-key-documentation
https://www.gov.uk/government/publications/ukeu-summit-key-documentation
https://www.gov.uk/government/publications/ukeu-summit-key-documentation
https://www.reuters.com/sustainability/climate-energy/britain-facing-race-avoid-1-billion-eu-carbon-tax-costs-2025-06-02/
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1.V NORWAY

Norway has the longest and most extensive
experience with CCS globally, with nearly
30 years of operational history, including the
world’s first offshore CCS project launched
in1996. Its early adoption of CCS was driven
by the introduction of a CO, tax in the 1990s,
which created a strong economic incentive for
emission reductions. Unlike many countries
where CCS began with energy production,
Norway’s initial capture efforts focused on
natural gas processing, removing CO, before
export. Key early projects such as Sleipner
and Snghvit became global benchmarks for
offshore CO, storage. CCS technology in
Norway has benefited from both implicit and
explicit government support — a degree of
long-term commitment to the technology
that still sets it apart from other countries
and which might help explain Norway'’s front
runner position.

"The North Sea plays a
strategic role in Norway'’s
CCS vision. Norway actively
promotes cross-border
cooperation to build
shared infrastructure for
CO, transport and storage
in the region.”

Norway recently launched its flagship initiative,

the Longship CCS Project, which is Europe’s
first full value chain for CO, capture, transport,
and permanent offshore storage. Northern
Lights is the CO, transportation and storage
part of Longship and started operations in
summer 2025. Liquid CO, is transported

in a pipeline from a terminal in Western
Norway to a reservoir under the North Sea

seabed. The Longship CCS project has made
agreements with Heidelberg Materials’ Brevik
and the Hafslund Celsio CCS projects in
Norway, as well as three energy and fertiliser
companies in Sweden, Denmark, and the
Netherlands that are planning CCS projects.
Longship represents the largest climate
investment in Norwegian history and marks

a major milestone in operationalising CCS

at scale across multiple sectors (Norwegian
Ministry of Energy, 2025).

The North Sea plays a strategic role in
Norway’'s CCS vision. The Norwegian
Government actively promotes cross-border
cooperation to build shared infrastructure
for CO, transport and storage in the region.
In line with the London Protocol, Norway has
signed several bilateral agreements that
allow for the cross-border movement of CO,,
supporting broader European efforts to build
an integrated CCS network. Norway also
leads the North Sea region in establishing
formal bilateral agreements complying

with the London Protocol to enable cross-
border CO, transport and storage, having
also concluded bilateral Memoranda of
Understanding with France and Switzerland.

Within the European policy landscape, Norway
emphasises that CCS should primarily

target hard-to-abate industrial emissions.
While fossil gas power plants with CCS may
be considered in certain scenarios, the
Norwegian position prioritises industrial
decarbonisation and long-term infrastructure
planning over broader applications. Regional
cooperation on CO, transport and storage in
the North Sea is seen as crucial for reducing
costs, improving efficiency, and enabling CCS
deployment at scale.

Norway is also exploring blue hydrogen
production, the generation of hydrogen from
natural gas combined with CCS, aimed at
export. However, investment in these projects


https://group.vattenfall.com/press-and-media/newsroom/2024/norways-sleipner-where-co2-has-been-buried-in-the-rock-since-1996
https://www.equinor.com/energy/snohvit
https://www.equinor.com/energy/snohvit
https://ccsnorway.com/the-project/
https://www.brevikccs.com/en
https://ccsnorway.com/capture-hafslund-celsio/
https://www.regjeringen.no/en/aktuelt/longship-goes-into-operation-a-global-breakthrough-for-carbon-capture-and-storage/id3109272/
https://www.regjeringen.no/en/aktuelt/longship-goes-into-operation-a-global-breakthrough-for-carbon-capture-and-storage/id3109272/
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remains limited due to several challenges,
including underdeveloped markets in the EU,
high upfront capital requirements, and a lack
of sufficient government incentives to close
the commercial gap.

Like the UK specifically, Norway'’s vast
storage potential puts it in good stead as

a key provider for Northern Europe CO,
storage needs. The North Sea is a strategic
region for shared CCS infrastructure and
Norway advocated for enhanced cooperation
on transport and storage systems across
borders. Norway joined the EU ETS in 2008
and has implemented the revised EU ETS
Directive (as an EEA country). This means

that Norwegian facilities, to which the EU ETS
applies, are subject to the same rules for
emissions trading as those within the EU.
Therefore, CO, captured in EU Member States
and stored in Norway can be subtracted

from reported emissions and counted
toward ETS compliance.
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CARBON MANAGEMENT

DEVELOPMENTS

IN HARD-TO-ABATE

INDUSTRIES

Assessing the regulatory uncertainties,
emerging CO, business models, critical
infrastructure, and funding constraints reveals
the complexity of scaling carbon management
across Europe’s industrial landscape. The
sectors represented at the European Carbon
Management Dialogue — cement, waste,

lime, steel, and chemicals — each face unique
decarbonisation challenges due to their
distinct emissions profiles, technological
requirements, and economic contexts. As
some of these industries increasingly turn to
carbon management to reduce their climate
impact, it is clear that a one-size-fits-all
approach is neither practical nor effective.

For some of Europe’s industrial sectors, most
notably waste, lime, and cement, CCS is not
just an option but a necessary technology

to decarbonise process emissions that are
otherwise extremely difficult or impossible
to eliminate while maintaining the process.

In contrast, for other industries such as
ironmaking and ammonia production, carbon
capture may serve a more complementary
or fallback role, depending on available
alternatives and innovation pathways in fields
such as fossil-free hydrogen. In the case of
CCU, the issue lies in enabling new business
models, such as the creation of demand and
incentives for synthetic fuels or the use of CO,
as a feedstock.

While CCS will demand the most extensive
transport infrastructure and network
development, integrating CCS and CCU in

parallel offers significant advantages. CCS and
CCU should be approached as complementary
technologies, whereby they form part of an
integrated industrial carbon management
system in which cross-sectoral synergies —
such as shared capture infrastructure, CO,
hubs, and coordinated deployment — can
significantly enhance efficiency, reduce

costs, and accelerate implementation. Such
integration will be key to unlocking scalable and
economically viable decarbonisation pathways.

To support the development of CO, storage
infrastructure and reduce the financial and
operational barriers for industries facing hard-
to-abate emissions, the European Commission
has highlighted the important role of EU oll

and gas producers in enabling large-scale
storage solutions. These companies bring
critical geological expertise, access to suitable
storage sites (such as depleted hydrocarbon
reservoirs), and existing infrastructure that can
be repurposed for CO, transport and storage.
Their financial capacity and operational
experience also position them to play a central
role in the emerging carbon management
value chain and help ease the financial burden
on industry business models.

The following section provides an overview of
the five most relevant hard-to-abate sectors
looking to CCUS as a decarbonisation pathway:
cement, waste, lime, steel, and chemicals. It will
highlight the key developments in each sector
as well as the main issues and opportunities
for deployment.
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1.1 CEMENT

The cement industry is facing significant
challenges in reducing emissions, while
accounting for approximately 4% of the EU’s
total GHG emissions (European Commission,
2021). CCSis projected to deliver 50-70%

of the emissions abatement required for

the EU cement sector to achieve net zero
(CATF, 2025; Global Cement and Concrete
Association, 2021; Material Economics, 2022).
The reduction is predicted to reach 48% by
2050 in the International Energy Agency'’s

2 Degrees Celsius Scenario and according to
Cembureau’'s Net-Zero Roadmayp, CCS could
capture up to 14 Mtpa of CO, by 2030, 5O Mtpa
by 2040, and 62 Mtpa by 2050, compared with
around 100 Mtpa of CO, emissions. Net-Zero
Roadmap, CCS could capture up to 14 Mtpa of
CO, by 2030, SO Mtpa by 2040, and 62 Mtpa
by 2050, compared with around 100 Mtpa of
CO, emissions.

The major challenge for the sector is that
around 60-65% of its emissions are due

to direct process emissions (European
Commission, 2021), not emitted by the thermal
energy used, but by the raw materials; as
limestone (CaCO) gets heated to form lime
(CaQ)itinherently releases CO,. Cement
kilns can operate on 100% waste or biomass
fuels, as demonstrated by plants in Germany
(Allmendingen, Otterbein) and Austria
(Retznei, Mannersdorf) (Marmier, 2023).

Importantly, the emissions from the clinker
production process could also be reduced by
substituting the clinker with supplementary
cementitious materials (SCMs), as EPICO

has highlighted in the past (Alliance for Low-
Carbon Cement & Concrete, 2024). Clinker
substitution could deliver 18 kg CO,/tonne
emission reduction in 2030, increasing to 77 kg
in 2040 and 137 kg in 2050, according to the
European Cement Association (CEMBUREAU,
2024). Although the SCMs can substitute

some of the clinker, the latter will still be
needed, which is why carbon capture has a

key role in all the sector’s net-zero scenarios
(Marmier, 2023). Several carbon capture
technologies are ready for deployment. These
include post-combustion systems that extract
CO, from flue gases, oxyfuel combustion
where fuel is burned in pure oxygen to produce
a CO,-rich exhaust, calcium looping which can
be integrated into the cement process or used
as a standalone solution, and direct separation
technologies combined with zero-CO,

heat sources.

"Targeted policy interventions
such as a robust CBAM,
improved access to finance
and infrastructure, low-
carbon product standards

in both public and private
procurement, a defined

role for mass balancing,

and embedded carbon
benchmarks for building
materials [...] are essential for
stimulating production and
demand for cement with
carbon capture.”

The most advanced project to date is
Heidelberg Materials’ Brevik CCS Projectin
Norway, which is part of the Longship CCS
project and uses the Northern Lights CCS
infrastructure. It uses post-combustion
capture technology, specifically an amine-
based solution provided by SLB Capturi
(previously Aker Solutions). The project is
designed to capture approximately 0.4 Mtpa,



https://setis.ec.europa.eu/system/files/2021-02/jrc120570_decarbonisation_of_cement_fact_sheet_2.pdf
https://setis.ec.europa.eu/system/files/2021-02/jrc120570_decarbonisation_of_cement_fact_sheet_2.pdf
https://cdn.catf.us/wp-content/uploads/2025/03/23144301/ccs-cement-sector-brief.pdf
https://gccassociation.org/concretefuture/wp-content/uploads/2021/10/GCCA-Concrete-Future-Roadmap-Document-AW.pdf
https://gccassociation.org/concretefuture/wp-content/uploads/2021/10/GCCA-Concrete-Future-Roadmap-Document-AW.pdf
https://materialeconomics.com/sites/default/files/2024-06/material-economics-scaling-up-europe-online-version%20%283%29.pdf
https://iea.blob.core.windows.net/assets/cbaa3da1-fd61-4c2a-8719-31538f59b54f/TechnologyRoadmapLowCarbonTransitionintheCementIndustry.pdf
https://iea.blob.core.windows.net/assets/cbaa3da1-fd61-4c2a-8719-31538f59b54f/TechnologyRoadmapLowCarbonTransitionintheCementIndustry.pdf
https://cembureau.eu/library/reports/cembureau-s-net-zero-roadmap/
https://setis.ec.europa.eu/system/files/2021-02/jrc120570_decarbonisation_of_cement_fact_sheet_2.pdf
https://setis.ec.europa.eu/system/files/2021-02/jrc120570_decarbonisation_of_cement_fact_sheet_2.pdf
https://publications.jrc.ec.europa.eu/repository/handle/JRC131246
https://alliancelccc.com/policy/in-defense-of-technology-neutral-european-standards-for-cement/
https://alliancelccc.com/policy/in-defense-of-technology-neutral-european-standards-for-cement/
https://alliancelccc.com/policy/in-defense-of-technology-neutral-european-standards-for-cement/
https://cembureau.eu/media/sd5hsafv/cembureau-net-zero-roadmap-executive-summary.pdf
https://cembureau.eu/media/sd5hsafv/cembureau-net-zero-roadmap-executive-summary.pdf
https://publications.jrc.ec.europa.eu/repository/handle/JRC131246
https://www.heidelbergmaterials.com/en/pr-2025-06-18
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representing about 50% of the plant’s total
emissions (Heidelberg Materials, 2025). The
facility began commissioning in mid-2025
and carbon injection into storage started late-
August 2025 (NTB, 2025). Other CCS initiatives
include the LEILAC project by a consortium
which includes Heidelberg Materials, and
which uses indirect calcination to separate
process CO, from limestone without mixing

it with combustion gases (direct separation).
The pilot plant in Belgium captured around

0.025 Mtpa of CO,. Building on this, the LEILAC

2 Project in Ennigerloh, Germany, is expected
to complete construction by mid-2026,

with a capture capacity of around 0.1 Mtpa
(LEILAC, 2023b). Other technologies are also
being deployed, including post-combustion
adsorption, as in Holcim's KOdeCO Project

in Croatia. A wide range of other approaches
such as calcium looping and solid sorbents
are due to be tested across different projects.
However, oxyfuel combustion is emerging as
the dominant choice among those supported
by the EU Innovation Fund, with the IFESTOS
Project in Greece standing out as the largest
of its kind in Europe (CATF, 2025). Scheduled
for 2029, it aims to capture 1.9 Mtpa using a
combination of first- and second-generation
oxyfuel alongside cryogenic separation.

Most of the current initiatives are estimated

to be at a technology readiness level (TRL)

of 7 to 8, except for the CCS project at Brevik,
which is the most advanced and considered
to have reached TRL 9. As CCS moves from
demonstration to full commercial deployment,
identifying the right policy support will be
essential to enabling this transition. Targeted
policy interventions such as a robust CBAM,
improved access to finance and infrastructure,
low-carbon product standards in both

public and private procurement, a defined
role for mass balancing, and embedded
carbon benchmarks for building materials,

as envisaged in the Energy Performance

of Buildings Directive and the Construction
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Products Regulation, are essential for

stimulating production and demand for cement

with carbon capture.


https://www.heidelbergmaterials.com/en/pr-2025-06-18
https://kommunikasjon.ntb.no/pressemelding/18629722/co2-lagring-i-drift-snart-er-produktene-i-markedet?publisherId=11122473&lang=no
https://www.leilac.com/project-leilac-1/
https://www.leilac.com/project-leilac-2/
https://www.leilac.com/project-leilac-2/
https://www.leilac.com/project-leilac-2/
https://www.leilac.com/project-leilac-2/
https://www.leilac.com/project-leilac-2/
https://www.leilac.com/project-leilac-2/
https://climate.ec.europa.eu/system/files/2024-01/policy_ccs_implementation_20231215_capture_en.pdf
https://climate.ec.europa.eu/system/files/2024-01/policy_ccs_implementation_20231215_capture_en.pdf
https://climate.ec.europa.eu/system/files/2024-01/policy_ccs_implementation_20231215_capture_en.pdf
https://ifestos.eu/about-us/
https://ifestos.eu/about-us/
https://ifestos.eu/about-us/
https://ifestos.eu/about-us/
https://www.catf.us/resource/role-carbon-capture-storage-decarbonising-europes-cement-sector/
https://energy.ec.europa.eu/topics/energy-efficiency/energy-performance-buildings/energy-performance-buildings-directive_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-performance-buildings/energy-performance-buildings-directive_en
https://single-market-economy.ec.europa.eu/sectors/construction/construction-products-regulation-cpr_en
https://single-market-economy.ec.europa.eu/sectors/construction/construction-products-regulation-cpr_en
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.11 WASTE

When considering how CCUS could help
decarbonise the waste management

sector, much of the focus falls on Waste-
to-Energy (WtE) plants. According to the
latest Intergovernmental Panel on Climate
Change (IPCC) Report, the integration of
CCS with WtE facilities has the potential to
capture about 60 to 70 Mtpa CO, in Europe
alone (IPCC, 2022). WtE, waste incineration
with energy recovery, provides a sanitary
service to communities by treating residual
waste that cannot be prevented or recycled.
Today, 49% of municipal waste in the EU27 is
recycled or composted, while approximately
26% is thermally recovered by WtE, but
22.5% is still sent to landfill (Statista, 2025).
While contributing to a circular economy and
sustainable waste management, WtE also
brings daily many benefits from an EU climate
perspective. Significant CO, equivalent
savings are delivered by WtE thanks to fossil
fuel substitution for the equivalent production
of electricity and heat, landfill diversion
(avoiding dispersed methane emissions), and
metals recovery from the bottom ash left
after incineration (CEWEP Climate Roadmap,
2022). In the future, the potential application
of Carbon Capture Units to WtE plants could
further reduce their carbon footprint with
the possibility of even reaching net negative
CO, emissions and generating credits for net
carbon removals (IEA, 2025).

WHE falls under the macro BioCCS/BECCS
family in the Carbon Removal Certification
Framework (CRCF) and can be a potential
provider of permanent, solid carbon removals
in the future, for companies and for Europe’s
climate goals. On average the combustion of
1tonne of residual wasteemits about 1tonne
of total CO, at the stack of a WtE plant. The
total CO, is composed of both fossil and
biogenic CO,. The biogenic CO, share is
often around 50-60% of the total. The amount
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can be determined with sufficient accuracy,
and the biogenic content is correlated to

the composition of the waste input (CEWEP
Climate Roadmayp, 2022). Meanwhile, fossil-
derived CO, is primarily generated when
waste products made from fossil fuels, such as
plastics, are incinerated. Biogenic CO,, on the
other hand, originates from the organic portion
of residual waste, including items such as soiled
paper and cardboard, food waste, garden
trimmings, wood, and materials like leather.
Although biodegradable, these materials

are often too contaminated to be recycled

and are therefore burned. While biogenic

sinks like forests, soils, oceans, or crops do
absorb CO,regardless of its source, the
distinction between these two sources is still
important, because biogenic CO, has a much
faster turnover compared to non-biogenic

CO, (IEA, 2025).

"Among the various carbon
management technology
options, post-combustion
capture stands out as

the most practical solution
for existing WtE plants.”

Across Europe, the role of CCUS in waste
management varies significantly and depends
on regional waste practices. In Northern
Europe, WLE is widely implemented in their
waste management systems and recycling
rates are high. Particularly in countries such as
Germany, the Netherlands, Belgium, Sweden,
and Denmark, most of the waste that cannot
be recycled is sent to WtE plants. In contrast,
Southern European countries like Spain,

Italy, and Greece have lower levels of WtE in
their waste management systems. For these
countries, the priority should be to expand the
role of WtE. Once implemented, CCUS could


https://www.ipcc.ch/report/ar6/wg3/
https://www.statista.com/statistics/1619779/european-union-total-waste-treatment-distribution-by-type/
https://www.cewep.eu/wte-climate-roadmap/
https://www.cewep.eu/wte-climate-roadmap/
https://www.ieabioenergy.com/iea-publications/faq/woodybiomass/biogenic-co2/
https://www.cewep.eu/wte-climate-roadmap/
https://www.cewep.eu/wte-climate-roadmap/
https://www.ieabioenergy.com/iea-publications/faq/woodybiomass/biogenic-co2/
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start to gain the same interest in the South and
the East as it has in the North of Europe.

Various CCUS projects in the WtE industry

have kicked off in recent years; there are
around 60 active CCUS initiatives in WLE plants
in Europe (Poretti & Stengler, 2022). Among

the various carbon management technology
options, post-combustion capture stands

out as the most practical solution for existing
WHLE plants. These facilities are significant

point sources of CO,, and retrofitting with
solvent-based capture units, such as advanced
amine systems, is a relatively mature process
compared with other approaches. For example,
Oslo’s Hafslund Celsio project is aiming to
capture up to 0.35 Mtpa CO, with a pilot project
showing that up to 0% of CO, emissions from
WHE can be captured effectively (Hafslund,
2025; CEWEP, n.d.). The project is part of the
Longship CCS project and will use the Northern
Lights CCS infrastructure. The plant is planned
to be operational from 2029. Also notable is

the Innozhero project in Helsingborg, Sweden,
which received €54 million from the Innovation
Fund. It aims to capture 0.2 Mtpa, about half of
which will be biogenic, which contributes to
essentially removing emissions from the cycle
(Innozhero, n.d.). Beyond combustion-based
facilities, the Innovation Fund is also supporting
projects such as AMBASSADOR in Poland,
which integrates CO, capture into biomethane
production, thereby demonstrating the
potential of the biogas sector to deliver negative
emissions at a relatively low cost. capture into
biomethane production, thereby demonstrating

the potential of the biogas sector to deliver
negative emissions at a relatively low cost.

However, CCUS is unlikely to be applicable,
particularly at full scale, to all WtE facilities

in Europe due to several technical and
practical limitations. Carbon capture units
require substantial space, which is often
unavailable in urban WHtE sites. They also
impose a significant energy penalty, reducing
the electricity or heat available for the grid

or local supply, meaning the low-carbon
energy from waste must be replaced by other
sources. Implementation can take several
years, from initial studies to full operation. The
main challenge, however, lies beyond the plant
itself: making carbon capture competitive,
logistically feasible, and economically viable
across the entire value chain.


http://dx.doi.org/10.2139/ssrn.428466
https://kommunikasjon.ntb.no/pressemelding/18397537/carbon-capture-in-oslo-becomes-a-reality?publisherId=17848223&lang=en
https://kommunikasjon.ntb.no/pressemelding/18397537/carbon-capture-in-oslo-becomes-a-reality?publisherId=17848223&lang=en
https://www.cewep.eu/hafslund-oslo-celsio-norway-ccs-project/
https://www.innozhero.com/
https://www.innozhero.com/
https://www.innozhero.com/about-the-project/
https://bzkenergy.pl/projekt-ambassador/
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I.11r  LIME

The European lime industry, though small

in size, is still a cornerstone of several
critical European value chains. Lime is

used for a wide range of processes that

are essential to our quality of life and to a
sustainable European economy. For instance,
38% of its use supports iron and steel
production; 16% is tied to environmental
protection efforts such as wastewater
treatment and flue gas cleaning; 14% is

for other industrial customers including
sugar impurity removal and glass and paper
production; and 11% serves the construction
materials sector (EuLA, 2019).

Despite its importance, the lime sector
faces significant structural decarbonisation
challenges. The industry is characterised by
a high proportion of process emissions. In
fact, 69% of emissions in lime production
are unavoidable as they originate from the
calcination process (the chemical reaction
where limestone (CaC03) is heated to
produce lime (CaO) and releases COj,as a
byproduct). This means that producing one
tonne of lime generates emissions of about
750 kg of CO, from the calcination (KEI, 2023).
Therefore, unlike energy-related emissions
which can be mitigated by switching to
renewable sources, process emissions
require technological breakthroughs

such as CCUS.

The European Lime Association's Roadmap,
published in 2023, illustrates the importance
of enhanced and large-scale deployment

of CCS technologies. Yet this ambition runs
headfirst into a series of structural, technical,
and policy obstacles. Large-scale CCUS
infrastructure is still in its early stages and
will not be ready for full deployment before
2030-2035. One of the biggest hurdles is the
energy intensity of CCS, which increases the
energy needs significantly for the lime sector.

As carbon capture and, later, electrified lime
kiln technologies are increasingly deployed,
total electricity consumption in the sectoris
projected to rise by 80% by 2030 and tenfold
by 2050 (EuLA 2023).

"Despite the challenges,
the lime industry
recognises that investing
in CCUS infrastructure and
innovation is imperative to
driving both the sector and
the European economy
forward, especially
considering its array of
use cases.”

Despite the challenges, the lime industry
recognises that investing in CCUS
infrastructure and innovation is imperative
to driving both the sector and the European
economy forward, especially considering
its array of use cases. Leading projects
financed by the EU Innovation Fund include
Lhoist Rety’s CalCC Project in France and the
Everest project in Wilfrath, Germany, home
to Europe’s largest lime plant and located
30 kilometres from Europe’s largest steel
plant in Duisburg. Collaborating with Air
Liquide, the project received €228 million
from the EU Innovation Fund and focuses on
retrofitting existing rotary and Parallel Flow
Regenerative Kilns (PFRK) with Cryocap™
FG, while also constructing three new
oxyfuel PFRKs with Cryocap™ Oxy (Lhoist,
2023). This advanced CCS technology uses
cryogenic temperatures to separate gases,
marking a major step towards decarbonising
lime production.ilns (PFRK) with Cryocap™
FG, while also constructing three new



https://www.eula.eu/wp-content/uploads/2019/02/A-Competitive-and-Efficient-Lime-Industry-Summary_0.pdf
https://www.klimaschutz-industrie.de/en/topics/energy-intensive-industries/lime-industry/
https://eula.eu/resources/a-pathway-to-negative-co2emissions-by-2050/
https://eula.eu/resources/a-pathway-to-negative-co2emissions-by-2050/
https://www.lhoist.com/en/calcc
https://www.lhoist.com/en/everest
https://www.lhoist.com/en/news-and-stories/news/lhoist-and-cinea-sign-funding-agreement-for-everest-climate-protection
https://www.lhoist.com/en/news-and-stories/news/lhoist-and-cinea-sign-funding-agreement-for-everest-climate-protection
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oxyfuel PFRKs with Cryocap™ Oxy (Lhoist,
2023). This advanced CCS technology uses
cryogenic temperatures to separate gases,
marking a major step towards decarbonising
lime production.

To support the lime sector’s transition to
net zero, accelerating the deployment of
CCUS will be critical. For the emissions
which are unavoidable, CCUS is the only
viable option on the table for net zero. This
will require targeted financial support,
de-risking investment costs, and creating
lead markets for low-carbon lime to ensure
that it is able to continue underpinning key
European value chains whilst adhering to
decarbonisation targets.
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1.1V STEEL

The EU iron and steel sector emits around
221 Mtpa of CO, equivalent, representing
5.7% of EU GHG emissions, making it
Europe’s most polluting industry (European
Commission, 2021). In 2023, it generated
€177 billion in gross value added, more than
the yearly EU budget (EUROFER, 2025). With
500 sites across 22 Member States, 129.7 Mt
of crude steel were produced in 2024,
primarily in Germany (28.7%), Italy (15.4%), and
Spain (91%), down from 150 Mt in 2019. Each
tonne of steel accounts for over 1.7 tonnes
of CO, equivalent, meaning the production
process emits more CO, equivalent than the
weight of the steel itself (EUROFER, 2024;
EUROFER, 2025).

"To move away from coal,
CCS can be applied to
natural gas-based direct
reduced iron (DRI), which
can offer a transitional
solution without locking in
fossil emissions, provided
CO, transport and storage
infrastructure is in place.”

Despite some hydrogen pilot projects such
as SSAB’s HYBRIT initiative started as early
as 2016, coal-based blast furnaces remain
widespread, with 47 still in operation across
the EU (EEB, 2025). Out of these, 32 have
announced retirement dates, but eight of
those are expected to be relined, extending
their lifetime beyond the phase-out of free
allocations for products under CBAM in
2034. ArcelorMittal, which operates 15 of
those 47 blast furnaces, has frozen all its
decarbonisation projects, citing high risk for

import substitution, high electricity prices

and natural gas and green hydrogen costs.
While hydrogen based steelmaking is gaining
traction, carbon capture and storage remains
an essential near-term option, particularly at
sites lacking access to hydrogen, scrap, natural
gas, or greeniron (CATF, 2024; Bellona Europa,
2021). Applying CCS to the Blast Furnace-Basic
Oxygen Furnace (BF-BOF) route can reduce
emissions by up to 70% and serve as a bridge
solution until hydrogen-based steelmaking
scales up (Bellona Europa, 2021).

Several projects have demonstrated the
opportunities of CCS in the steel sector.

Tata Steel in the Netherlands started
operating a small CCS pilot at their IJmuiden
site in 2010 to decarbonise the integrated
route (Tata Steel, 2025). Moreover, Tata

Steel has also signed an agreement with
Horisont Energi in 2024 to ship CO, to Norway
(Tata Steel, 2024). To move away from coal,
CCS can be applied to natural gas-based
direct reduced iron (DRI), which can offer a
transitional solution without locking in fossil
emissions, provided CO, transport and
storage infrastructure is in place. However,
access to CCS infrastructure remains uneven,
with some regions benefiting from public
support and others, particularly in Eastern
Europe, facing major barriers.

Until recently, ArcelorMittal piloted a carbon
capture unit at its blast furnace in Ghent,
Belgium (ArcelorMittal, 2023). Microbes
convert CO (and any H, present) into ethanol,
but part of that conversion pathway produces
CO; as a by-product of metabolism. The
mitigation benefit of carbon recycling is
marginal and temporary: it simply saves the
CO, that would otherwise have been used for
the fossil fuels that the ethanol is replacing.
ArcelorMittal cites the lack of incentives

for CCU under the EU ETS, the upcoming
prohibition on fossil CO, use after 2040, and
the requirement under Delegated Regulation



https://op.europa.eu/en/publication-detail/-/publication/a9aeb01e-ae95-11eb-9767-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/a9aeb01e-ae95-11eb-9767-01aa75ed71a1
https://www.eurofer.eu/assets/publications/brochures-booklets-and-factsheets/european-steel-in-figures-2025/European-Steel-in-Figures-2025_23062025.pdf
https://www.eurofer.eu/statistics
https://www.eurofer.eu/assets/publications/brochures-booklets-and-factsheets/european-steel-in-figures-2025/European-Steel-in-Figures-2025_23062025.pdf
https://eeb.org/wp-content/uploads/2025/03/State-of-Steel-Report.pdf
https://www.catf.us/resource/transforming-european-steel-sector-net-zero/
https://de.bellona.org/publication/climate-action-in-the-steel-industry/
https://de.bellona.org/publication/climate-action-in-the-steel-industry/
https://de.bellona.org/publication/climate-action-in-the-steel-industry/
https://www.tatasteelnederland.com/nieuws/grootste-industriele-transformatie-in-nederland-begint-in-ijmuiden
https://www.tatasteelnederland.com/nieuws/tata-steel-en-ecolog-werken-samen-aan-vloeibare-waterstof-en-co2-corridor-noorwegen---amsterdam
https://corporate.arcelormittal.com/media/news-articles/trial-carbon-capture-unit-begins-operating-on-blast-furnace-at-arcelormittal-gent-belgium
https://eur-lex.europa.eu/eli/reg_del/2023/1185/oj/eng

Il. Carbon Management Developments in Hard-to-Abate Industries

(EU) 2023/1185 to apply the national grid
emission factor for recycled carbon fuels
(RCFs). In Dunkirk, ArcelorMittal is exploring
CCU technologies, though details on the
project’s status remain limited (IFP, 2024).
Other companies have also explored carbon
management. For example, Thyssenkrupp
succeeded in 2018 in producing methanol
from steel mill gases. Its Carbon2Chem
Project in Duisburg, converting blast furnace
off-gases into chemicals like methanol

and ammonia, has been turned into a
research project.

The EU steel sector suffers from overcapacity.
With stagnant demand and limited export
growth, some plants will need to close or
be mothballed to increase efficiency and
free up capital for viable decarbonisation
projects. Uneven electricity prices also
affect the feasibility of electrification
pathways across the EU. This fragmentation
complicates planning but points to the
need for coordinated European action. The
steel transition will require joint investment
in hydrogen, scrap retention, and CO,
infrastructure, supported by flexible

policy frameworks that allow for multiple
decarbonisation routes. Rigorous techno-
economic analysis is needed to guide
sequencing, prioritise investments, and
maintain climate credibility.
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1.V CHEMICALS

In 2021, the chemical industry in the EU
emitted 155.5 Mtpa of CO, (IEA, 2020), which
represented about 5% of total net GHG
emissions in the EU (Climate Watch, n.d.).
CCUS will be essential to decarbonising
Europe’s chemicals sector, but it is not a silver
bullet (IEA, 2020). The sector is highly diverse
and its presence varies significantly across
European regions. It ranges from the large
volume production of basic compounds like
ethylene, to specialised high value products
such as pharmaceutical or crop protection
chemicals, each serving distinct sectors with
unique inputs and processes.

Many chemical processes — such as the
production of ammonia and methanol,
hydrogen from steam methane reforming,
and some refinery and petrochemical units
— emit concentrated point-source CO, that
is technically straightforward and relatively
cost-efficient to capture. That makes CCS

a high-impact tool which can also enable
low-carbon feedstock routes and hydrogen-

based value chains. Horisont Energi’'s Barents

Blue in Norway, due to start production

in 2029 or 2030, is targeting production

of 1 Mtpa of blue ammonia, destined for
shipping (Horisont Energi, 2023). The Sluiskil
CCS Project at Yara’'s ammonia plant in the
Netherlands is equally important as it is
based on the world'’s first cross-border CCS
agreement, targeting the capture of around
0.8 Mtpa. The project will avoid emissions
embedded in fertilisers and a FID has been
confirmed, with start-up expected in 2026.

Technically there are several capture
approaches that suit chemical sites.
Chemical absorption using amines and
advanced solvents is a mature approach
and well suited to post-combustion flue
gases and many process streams. Solid
sorbents and temperature-swing systems

offer modular options and often lower
regeneration temperatures. Membranes

can be effective for high-pressure syngas

or pre-combustion separation. Cryogenic or
low-temperature separation is appropriate
when CO, partial pressure is high, and
pre-combustion and oxyfuel can deliver
high-purity CO, when a plant is newly built or
substantially redesigned.

"CCUS presents numerous
opportunities for the
chemical industry towards
decarbonisation. However,
the sector also faces
distinct challenges [...]
highlighting the need

for a unified CO, market
and clearer regulatory
frameworks with minimum
standards for CO, purity
and conditioning, as

set out in the European
Commission's ICMS."

On CCU: In Germany, the Rheticus project

in Marl aims to produce specialty chemicals
with CCU, with 0.25 Mtpa of CO, which could
be sequestered each year (Energy4Climate,
n.d.). In general, the chemicals industry

today still relies overwhelmingly on fossil
feedstocks like naphtha for carbon. Achieving
climate neutrality goals will require non-fossil
carbon sources. Options such as biomass
and recycling alone will likely not suffice.
CCU can provide substitutes, but its climate
benefits depend on product lifetimes,
recycling rates, and potential integration with
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https://www.iea.org/reports/ccus-in-clean-energy-transitions/ccus-in-the-transition-to-net-zero-emissions
https://www.climatewatchdata.org/ghg-emissions?end_year=2021&regions=WORLD&sectors=waste&start_year=1990
https://www.iea.org/reports/ccus-in-clean-energy-transitions/ccus-in-the-transition-to-net-zero-emissions
https://www.hydrogeninsight.com/production/horisont-energi-lines-up-offtake-for-massive-blue-hydrogen-based-ammonia-project-in-norway/2-1-1792082
https://www.hydrogeninsight.com/production/horisont-energi-lines-up-offtake-for-massive-blue-hydrogen-based-ammonia-project-in-norway/2-1-1792082
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https://www.yara.com/corporate-releases/yara-invests-in-ccs-in-sluiskil-and-signs-binding-co2-transport-and-storage-agreement-with-northern-lights--the-worlds-first-cross-border-ccs-agreement-in-operation2/
https://www.yara.com/corporate-releases/yara-invests-in-ccs-in-sluiskil-and-signs-binding-co2-transport-and-storage-agreement-with-northern-lights--the-worlds-first-cross-border-ccs-agreement-in-operation2/
https://www.yara.com/corporate-releases/yara-invests-in-ccs-in-sluiskil-and-signs-binding-co2-transport-and-storage-agreement-with-northern-lights--the-worlds-first-cross-border-ccs-agreement-in-operation2/
https://www.yara.com/corporate-releases/yara-invests-in-ccs-in-sluiskil-and-signs-binding-co2-transport-and-storage-agreement-with-northern-lights--the-worlds-first-cross-border-ccs-agreement-in-operation2/
https://www.yara.com/corporate-releases/yara-invests-in-ccs-in-sluiskil-and-signs-binding-co2-transport-and-storage-agreement-with-northern-lights--the-worlds-first-cross-border-ccs-agreement-in-operation2/
https://www.energy4climate.nrw/en/topics/best-practice/rheticus
https://www.energy4climate.nrw/en/topics/best-practice/rheticus
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carbon storage. Moreover, CCU is energy-
intensive, reliant on abundant renewable
power and hydrogen, and might often be
more economical to implement abroad,
raising questions of competitiveness and
industrial relocation (Erlach et al., 2024).

Also, carbon utilisation pathways such as
hydrogenation to methanol or conversion
into polymers create value but usually
release the carbon again at some later stage,
so geological storage or mineralisation
remains the only route that guarantees
permanent removal. Therefore, some large
CCS projects are also taking off, such as the
Kairos@C Project in Antwerp, scheduled to
be operative in 2025, which aims to capture
14.2 Mtpa CO, emissions inits first 10 years
of operation (Lopez, 2021). It will capture CO,
from BASF's chemical production site and Air
Liquide's hydrogen and industrial gas plants
and is part of cross-border infrastructure
being developed with the Porthos and
Northern Lights networks.

As illustrated, CCUS presents numerous
opportunities for the chemical industry
towards decarbonisation. However, the
sector also faces distinct challenges. Its
CO, streams are highly heterogeneous,
containing impurities that can degrade
solvents, poison catalysts, and necessitate
costly conditioning. The chemical sector’s
combination of diverse feedstocks, complex
chemistries, internal recycling, and reactive
intermediates creates CO, streams that are
“dirtier” and more variable than those from
other hard-to-abate sectors. Impurities
have been identified as a major challenge
for CCUS deployment (Razak et al., 2023),
highlighting the need for a unified CO,
market and clearer regulatory frameworks
with minimum standards for CO, purity and
conditioning, as set out in the European
Commission’s ICMS.
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1.
EU STRATEGY AND
CROSS-BORDER COOPERATION

To build an effective carbon management
value chain across Europe — particularly in the
North Searegion — it is essential to establish
cross-border CO, transport networks
underpinned by harmonised legal and
regulatory frameworks. This integration needs
to enable frictionless carbon flows between
countries, support long-term financial viability
through economies of scale, and ensure
coherent carbon accounting systems across
jurisdictions, including with major CO, storage
providers that lie outside the EU.

A pan-European CO, transport network,
including pipelines, shipping, rail, road, and
barge options, will be essential to connect
hundreds of disparate emission sources to
geological storage hubs, and could require
as much as 15,000-19,000 kilometres of
pipeline infrastructure by 2050 to meet
decarbonisation targets (Joint Research
Centre, 2024).

The CID places the ICMS at the core of the
EU’s strategy to decarbonise hard-to-abate
sectors such as steel, cement, chemicals,

lime, and waste. Rather than relying solely on
emission reductions at the point of production,
the CID promotes a systems-level approach,
one that integrates CO, capture, cross-border
transport, and permanent geological storage.

A key upcoming piece of EU legislation is the
CO, Transport and Market Regulatory Package,
expected to be adopted by the European
Commission in Q3 2026 in order to align with

the EU ETS revision. Building on the foundation
laid by the 2024 ICMS, this regulatory proposal
will aim to tackle several critical challenges.

The package will aim to address existing
barriers that hinder the development of a

fully integrated CO, market, including the
complexities surrounding cross-border CO,
transport. Additionally, it promises to establish
a comprehensive framework to support a
competitive and cost-effective CO, value chain,
tackling governance issues and competition
concerns related to natural monopolies such as
pipeline infrastructure. Crucially, the package
should also seek to mitigate risks that currently
undermine investor confidence and regulatory
certainty, including cross-chain risks and the
broader coordination challenges inherent to
this complex sector.

This following section sets out five policy
recommendations that we believe should
be reflected in the Transport and Market
Regulatory Package and forthcoming policy
initiatives on CCUS. Given the interconnected
nature of the carbon management value
chain, these measures must be designed
and implemented in a coordinated

manner — recognising the interdependence
of infrastructure, regulation, and market
dynamics — rather than pursued in isolation.


https://publications.jrc.ec.europa.eu/repository/handle/JRC136709
https://publications.jrc.ec.europa.eu/repository/handle/JRC136709
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.1 HARMONISE LEGAL

AND REGULATORY
FRAMEWORKS

While the EU has established important
common legal and regulatory frameworks for
carbon management, significant differences
in national implementation, procedural
complexity, political support, and cross-
border cooperation continue to fragment the
regulatory landscape. To successfully develop
long-term, scalable projects, it is essential

to streamline bureaucratic procedures and
minimise administrative burdens on project
developers and investors. Ensuring the
development of a cost-efficient network,
one that is appropriately sized to meet future
demand, will require coordinated planning.

"To successfully develop
long-term, scalable
projects, it is essential to
streamline bureaucratic
procedures and minimise
administrative burdens
on project developers
and investors."

As outlined in the first section of this policy
paper, individual countries design their

own carbon management strategies and
with CCUS projects already progressing,
countries are developing their own
regulatory frameworks for their emerging
CO, networks. Although the EU sets
overarching climate and decarbonisation
objectives, divergent national strategies
might hinder the seamless movement of
CO, across borders. This challenge is further
compounded by the absence of a harmonised
framework for cross-border CO, transport
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and storage — an imperative for enabling
countries without direct access to offshore
pipelines in the North Sea, such as Germany,
to access offshore storage.

The successful deployment of carbon
management solutions in Europe depends,
in addition to the development of physical
infrastructure, on the establishment of a
harmonised legal and regulatory framework
that enables the cross-border transport
and storage of CO,. At present, national
frameworks remain fragmented and lack the
clarity, coordination, and interoperability
required to support cross-border CO, flows
at the necessary pace and scale. Closing
these regulatory gaps is crucial to reduce
bureaucracy, simplify permitting procedures,
unlock integrated carbon value chains,

and accelerate industrial decarbonisation
across Member States. The CO, Transport
and Market Regulatory Package could, for
example, set minimum technical standards
(e.g. for CO, purity, pressure, and metering
to ensure interoperability and avoid

market fragmentation).

Long-term policy stability is essential.
Industry needs political commitment which
provides continuity across electoral cycles
and clarity across the value chain — from
capture to cross-border transport and
permanent storage. Risks also exist for
emitters that need to use CO, storage sites,
e.g. relating to third-party access to storage,
and they will require transparent tariffs

for CO, transport and storage to create a
level playing field and reduce investment
risk across the chain. In the near term, most
emitters are expected torely on alimited
number of storage hubs and trunklines
developed by oil and gas producers or

gas transmission operators. While these
actors are well-positioned to deliver early
infrastructure, the lack of competition and
regulated access poses a risk of high user
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tariffs. These costs are likely to be passed on
to the public through subsidies for capture
projects. In the absence of effective tariff
regulation and infrastructure governance,
this dynamic could constrain deployment

to only the lowest-cost projects, limit
technology diversity, and delay progress
toward wider decarbonisation.

Importantly, a steady policy direction which
includes the phase out of free ETS allowances
and ambitious climate targets for 2040 and
2050 remains the strongest contributor to a
strong business case for CCUS.

Achieving this vision requires the creation

of a pan-European carbon management
framework which comprises long-term
financial viability, harmonised permitting
procedures, aligned safety standards, and
legal clarity on cross-border transport and
storage networks. A coherent regulatory
environment will reduce project risk, support
infrastructure interoperability, and ensure the
internal market functions efficiently for CO,
transport and storage services.
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[11.11' SECURE LONG-TERM

INVESTMENT STABILITY

A well-functioning CO, value chain across
Europe depends on coordinated, long-term
investment in capture, transport, and storage
infrastructure. A major barrier to establishing
a fully integrated cross-border carbon
management network is the difficulty in
securing long-term investment and ensuring
financial stability. Projects face a range of
financial and regulatory risks that are critical
to reaching FID. In particular, the issue of
bankability — given the high CAPEX and OPEX
costs and long lead times associated with
large-scale infrastructure such as capture
facilities, transport pipelines, and offshore
storage — remains a key obstacle to achieving
investment security.

"If the EU is to meet its
CCUS objectives and scale
carbon management, it
must urgently create a
coherent and investable
environment. This means
balancing climate
ambition with industrial
competitiveness, ensuring
that decarbonisation
pathways are economically
viable and resilient."

Many CCS projects continue to struggle
to reach FID due to high upfront costs,
uncertain revenue models, remaining
regulatory barriers, and fragmented
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infrastructure planning. Stronger policy
signals and targeted de-risking instruments
are essential to bridge cost and coordination
gaps. In addition to direct support, e.g. from
the Innovation Fund, long-term planning
security on regulatory decisions, such as
those to be addressed in the forthcoming
Transport and Market Regulatory Package,
are essential to derisk early projects. In
parallel, many industrial actors are looking to
the EU Innovation Fund not only for financial
support, but also to help establish a credible
market for low-carbon industrial products.
Without this market visibility, many sectors
remain unwilling to make FIDs. To unlock
wider investor participation, the EU could
explore tailored financial instruments such
as multi-project insurance frameworks,

or the introduction of CCfDs which
guarantee a floor price for implementing
CCS technologies’

The primary financial incentive for emitters
toinvest in CCS is the ability to deduct
permanently stored CO, from their
compliance obligations under the EU ETS.
However, this incentive alone is insufficient
to generate the scale of investment
required. Current EU ETS allowance prices
offer only partial cost recovery and do not
currently provide the stability investors
need for multi-decade length projects. For
example, CATF's CCS cost tool suggests
that with storage limited to current
proposed project sites, 66-100% of cement
and lime plants and 62-100% of WtE plants
could face full-chain costs above €100/
tCO,. Even at a carbon price of €130/tCO,,
up to 90% of facilities in both sectors may
still see higher CCS costs (high-estimate
case). Delaying deployment until EU ETS
prices rise further, however, would make
overall decarbonisation significantly more

expensive (CATF, 2024).

1 To note: Germany has, in principle, opened a second round of CCfDs for CCS projects but currently funding has not been fixed.


https://cdn.catf.us/wp-content/uploads/2024/01/26111431/eu_carbon_management_strategy_response.pdf
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If the EU is to meet its CCUS objectives
and scale carbon management, it must
urgently create a coherent and investable
environment. This means balancing climate
ambition with industrial competitiveness,
ensuring that decarbonisation pathways are
economically viable and resilient. Robust
regulatory frameworks should equitably
allocate operational and investment risks
between private developers and public
authorities. Early-stage revenue support
schemes, such as Revenue Support
Agreements, have proven effective in
countries like Norway, the UK, Denmark, and
the Netherlands by shielding investors from
volume and counterparty risks during the
crucial ramp-up phase of CO, infrastructure
projects. Stable, long-term investment
signals —underpinned by predictable
regulation and cross-border cooperation
— are the foundation upon which Europe’s
carbon management infrastructure

must be built.

Creating lead markets for low-carbon
products in Europe will be essential to
supporting decarbonisation, including the
deployment of CCS projects. Implementing
mandatory low-carbon criteria in public
procurement and introducing demand-side
obligations in key sectors will promote fair
competition while generating stable and
predictable demand for low-carbon materials
and products including cement, steel, and
chemicals. Such lead markets support FID by
providing reliable demand for said products,
enhancing revenue certainty for large-

scale projects, securing long-term offtake
agreements, and de-risking early movers
through a blend of public financing and
market-based revenue streams.
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While the Innovation Fund plays a central role
in supporting early CCS projects, it cannot
on its own provide the scale of investment
required. Complementary EU financial
instruments such as the Connecting Europe
Facility, InvestEU, the European Investment
Bank, and cohesion policy funds should
therefore be more systematically leveraged.
Recognising CCS transport and storage as
eligible categories across these mechanisms
would unlock larger pools of blended finance,
reducing reliance on a single stream and
improving bankability.
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.11 RATIFY THE LONDON

PROTOCOL AMENDMENT

The London Protocol was set up to protect the
marine environment from human interference.
Pursuant to it, CO, exports for the purpose

of offshore storage were disallowed under
international law. In 2009, however, an
amendment was adopted to change Article 6
of the London Protocol to allow the export of
CO, storage offshore if the export and import
countries are parties to the Protocol and

have ratified the amendment. As of August
2025, fewer than two-thirds of parties have
ratified the 2009 amendment, thus Article 6
has not entered into force. In order to enable
permanent and unhindered CO, export for
offshore storage, the amendment needs

to be ratified.

"Ensuring a level playing
field across the EEA will be
critical to scaling CCS at
pace and building a robust
CO, market."

As a work-around, some countries have
adopted a Resolution on Provisional
Application which allows the provisional
application of a treaty to be enacted before it
is universally ratified via bilateral agreements.
There is ongoing discussion about whether
bilateral agreements between EU Member
States are necessary for CO, transport
under the London Protocol, or if the acquis
communautaire — the EU CCS Directive

and the revised EU ETS Directive — alone
provides sufficient legal basis. The European
Commission maintains that the existing

EU framework is adequate and argues that
bilateral agreements between Member
States are only needed for residual issues
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not already overed by EU law, such as detailed
permitting responsibilities or notification
procedures. In fact, most EU Member

States are discussing and signing such
bilateral agreements.

While awaiting universal ratification, more
countries should be encouraged to
provisionally apply the amendment through
bilateral agreements. This provisional
application would legally support the
development of CCS projects and facilitate
international CO, transport for offshore
geological storage within clear and
compliant legal frameworks. To further ease
implementation, international bodies such
as the International Maritime Organization,
the North Sea Commission, and the EU
could play a key role in developing model
bilateral agreements. These templates would
address common legal, safety, and liability
issues of the London Protocol, providing a
streamlined approach to cross-border CO,
transport and storage.

Furthermore, it will be crucial to clarify the
allocation of long-term liability, monitoring
responsibilities, and enforcement
mechanisms for cross-border projects.
Coordination with and between national
permitting systems and emissions trading
schemes is vital to ensure coherent regulatory
oversight and effective risk management.

Beyond these legal and technical aspects,
ratification of the London Protocol
amendment by all EU and EEA Member
States is also essential to avoid market
fragmentation. In Europe the countries
which have deposited an instrument of
acceptance thus far are Norway, the UK,
the Netherlands, Finland, Estonia, Sweden,
Denmark, and Belgium (IMO, 2023). Some
countries have filed provisional application
declarations (Belgium, Denmark, the
Netherlands, Norway, Sweden, and the UK),


https://www.imo.org/en/mediacentre/meetingsummaries/pages/lc-45-lp-18.aspx
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while others have not, creating a patchwork
of frameworks for cross-border CCS. This
uneven implementation risks undermining
the integration of cross-border CO, value
chains and could delay the emergence of a
functioning inter-European CO, market.

Consistent ratification across the region

will be important to provide certainty to
industry emitters and project investors. A
fragmented approach, dependent only on
bilateral deals, may suffice in the short term
but cannot substitute for the uniformity, clarity,
or cohesion provided by universal ratification,
for example, regarding issues such as
detailed permitting responsibilities. Ensuring
alevel playing field across the EEA will be
critical to scaling CCS at pace and building a
robust CO, market.
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1.1V INTEGRATE EMISSIONS

TRADING SYSTEMS AND
CARBON ACCOUNTING

To unlock the full potential of cross-border CCS,
Europe must address a fundamental regulatory
and economic barrier: the misalignment
between the EEA (including the EU, Norway,
Iceland, and Liechtenstein) and the UK/third
countries that are not part of the EEA. The core
incentive for industrial emitters to invest in CCS
lies in their ability to deduct permanently stored
CO, from their ETS compliance obligations. This
principle underpins the functioning of the EU
ETS and the UK ETS.

"At the heart of the issue
lies a cross-border strategic
interdependence: Norway
and the UK have the
geological and technical
readiness to offer storage
capacity ahead of many
EU countries, yet they
depend on CO, flows

from the EU to ensure

the durability of their
infrastructure investments."

Despite potential linkage (European Parliament,
2025), the lack of current linkage between the
EU ETS and UK ETS following Brexit means

that CO, captured within the EEA and stored

in the UK cannot currently be deducted from

an emitter’s EU ETS obligations. As aresult,
companies are unable to benefit from storing
CO, across the border, even where storage is
permanent, secure, and verifiable. This removes
the economic rationale for cross-border CCS
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cooperation. The UK is set to provide one third
of Europe’s projected CO, storage capacity
under development, with 27 active exploration
licences as of 2024 (CATF, 2024). Efficient
cross-border integration, including recognition
of UK-based CO, storage under EU accounting
regimes, will be critical to maximising flexibility
and resilience for industrial emitters in the
North Sea region. By contrast, Norway —
through its continued participation in the EEA —
remains integrated into the EU ETS and all other
regulations or directives with EEA relevance
(including the EU CCS Directive and monitoring,
reporting, and verification (MRV) rules), allowing
for recognition of storage within its territory.
The regulatory misalignment with the UK,
however, poses a particular challenge given
that it is expected to bring online significant
CO, storage capacity in the North Sea by 2030.

The issue is further complicated by the EU’s
NZIA, which mandates the development of

50 Mtpa of injection capacity by 2030, an
obligation that applies to EU Member States.
Although the NZIA allows European oil and

gas producers to purchase storage capacity
from third parties, eligible storage sites must
be located within the EU to count towards
compliance. This excludes Norwegian storage
capacity from contributing, unless it agrees

to undertake comparable obligations which
would mean increasing the overall injection
capacity target and imposing binding capacity
requirements in proportion to their domestic oil
and gas production. As an EEA country, Norway
is obliged to consider adopting the NZIA under
the EEA Agreement. Given that Norway is a
significant producer, this would represent a
substantial additional regulatory burden which
would have to somehow be capped to be
relatively proportionate to its counterparts.

At the heart of the issue lies a cross-border
strategic interdependence: Norway and

the UK have the geological and technical
readiness to offer storage capacity ahead of


https://www.europarl.europa.eu/RegData/etudes/BRIE/2025/775873/EPRS_BRI(2025)775873_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2025/775873/EPRS_BRI(2025)775873_EN.pdf
https://www.catf.us/carbon-capture/storage-project-capacity-europe/
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many EU countries, yet they depend on CO,
flows from the EU to ensure the durability

of their infrastructure investments. With the
market projected to reach 243 Mtpa of CO,
by 2040, emitters using offshore storage

in the North Sea could realise annual cost
savings of €2.7 billion. For European industrial
emitters, access to EU/EEA-UK cross-border
transport and storage could reduce costs by
an estimated ~20% — equivalent to around
€11 per tonne. This saving rises to 28%, or
approximately €16 per tonne, for emitters
within the EU, with even greater reductions
expected for emitters in Northwest European

countries (CCSA, 2024).

This benefit of extra EU cross-border
transport and storage highlights the need

for coordinated negotiations to harmonise
carbon accounting, align emissions trading
systems, and establish mutual recognition of
CO, storage across the EU and its strategic
partners. Progress toward a formal linkage

of the EU and UK ETS for example is already
underway as outlined in the UK-EU Common
Understanding (Joint Statement, 2025).
Clarifying legal pathways for third-country
storage to be counted under the NZIA —
contingent on reciprocal obligations and
oversight — would also provide a structured
means of integrating trusted non-EU partners.
Failure to coordinate ETS and carbon
accounting across North Sea countries would
risk significant under-utilisation of available
storage, potentially creating avoidable
duplications of infrastructure, and slow the
pace of large-scale decarbonisation. It is
therefore essential that technical and political
negotiations to fully link the EU ETS, UK ETS,
and EEA frameworks are treated as an urgent
regional priority.
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https://www.ccsassociation.org/all-news/a-europe-wide-co2-market-can-reduce-storage-costs-by-20-2/
https://assets.publishing.service.gov.uk/media/682afb528999f671f3c243d6/UK_EU_Summit_-_Joint_Statement.pdf

1. EU Strategy and Cross-Border Cooperation

1.V  ESTABLISH A EUROPEAN

PLANNING NETWORK OF
CO, SYSTEM OPERATORS

At present, planning for CO, transport

and storage infrastructure in Europe is
fragmented, relying on project consortia,
working groups, and separate national
initiatives. Unlike electricity and gas, which
are coordinated through the European
Network of Transmission System Operators
for Electricity (ENTSO-E), the European
Network of Transmission System Operators
for Gas (ENTSOG), and the European Network
of Network Operators for Hydrogen (ENNOH)
with clear legal mandates, there is no
comparable body charged with system-wide
planning, network codes, or regulated access
for CCS and CCU transport infrastructure

or network planning. The establishment of a
separate EU-level entity to coordinate Carbon
Network Operators has the potential to
unlock faster and more efficient deployment
of cross-border infrastructure and better
coordination of standards.

"This framework would
support coordinated
build-out of pipelines,
shipping interfaces, and
storage capacity across
Member States, while
guaranteeing safety,
environmental integrity,
and market efficiency."

A European Network of CO, System
Operators for Carbon (ENTSO-C) should
therefore be established through EU
regulation, with access to membership
for certified transport and storage
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operators. ENTSO-C would be responsible
for publishing its Ten-Year (CO,) Network
Development Plan aligned with climate
targets, developing binding network codes
covering technical standards, and ensuring
transparent tariffs and non-discriminatory
third-party access. This framework would
support coordinated build-out of pipelines,
shipping interfaces, and storage capacity
across Member States, while guaranteeing
safety, environmental integrity, and

market efficiency.

The European Commission and Agency for
the Cooperation of Energy Regulators (ACER)
would be tasked with overseeing ENTSO-C
to ensure consistency with the EU acquis

and to safeguard public interest objectives.
Common methodologies for planning,
monitoring, and certification of stored CO,
would underpin market confidence. In this
way, ENTSO-C would provide the institutional
backbone needed to integrate national
initiatives into a coherent European CO,
transport and storage system, comparable

to the role of other umbrella entities for
electricity, gas, and hydrogen.


https://www.entsoe.eu
https://www.entsog.eu
https://ennoh.eu
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