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CARBON CAPTURE AND
STORAGE IN THE DRAFT
NATIONAL ENERGY AND
CLIMATE PLANS

BELLONA EUROPA’S ASSESSMENT OF THE DRAFT NECPS' INCLUSION OF
THE EUROPEAN COMMISSION'S RECOMMENDATION ON CARBON
CAPTURE AND STORAGE

EXECUTIVE SUMMARY

In this brief, we analyse whether and to what extent Carbon Capture and Storage (CCS) has
been addressed in the latest draft National Energy and Climate Plans (NECPs). The NECPs
have been updated by EU Member States to reflect increased ambition to tackle climate
change and meet the EU’'s 2030 climate targets, as a response to new geopolitical and
economic realities. The European Commission (EC), in its official recommendation has for the
first time highlighted CCS as a key emission reduction tool, urging Member States to detail
plans for its contribution. However, as found by Bellona Europa, the analysed NECPs
demonstrate low ambition for CCS, with few outlining concrete measures or earmarked
funding to support CCS deployment. Some countries prioritise CCS for the power sector over
hard-to-abate sectors, risking inefficient decarbonisation pathways as well as fostering or in
some cases furthering a negative public perception, often associated with such projects,
hindering deployment in industries with no alternatives to fully decarbonise. Carbon Capture
and Utilisation (CCU) is also often discussed in the NECPs as a preferred technology over CCS,
failing to consider the lifecycle impacts and permanence of CO; storage to achieve reductions
— in effect not safeguarding CCU's climate impact. As several Member States are currently in
the process of formulating industrial decarbonisation strategies, the EU’'s upcoming Industrial
Carbon Management Strategy (ICMS) — setting out a strategy for industrial decarbonisation
across the EU - should guide targeted CCS applications. While most analysed NECPs
acknowledge CCS's importance to decarbonise harder-to-abate sectors, final NECPs (to be
submitted by June 30, 2024), must provide detailed insights into deployment plans for each
element of the CCS value chain, outlining how funding needs are to be met. In this brief, we
analyse the extent to which the published draft NECPs deliver on several parameters and
criteria for CCS deployment recommended by the European Commission.



INTRODUCTION

The end of June 2023 marked the deadline for EU Member States to submit their National
Energy and Climate Plans (NECPs), outlining their contribution towards the EU's overarching
decarbonisation objective. 26 out of the 27 Member States have published their draft Plans
describing the foreseen energy and climate measures and policies they plan to implement to
reach their national targets.

Spanning the period from 2021 to 2030, the draft Plans are meant to reflect an increased
ambition in alignment with evolving geopolitical and strategic developments related to the
recently introduced Recovery and Resilience Facility (RRF) as well as the RePowerEU
package. They require increased ambition in transitioning away from fossil fuel-based energy
to renewables as a result of the COVID-19 pandemic and Russia's invasion of Ukraine. These
Plans are meant to provide long-term investment predictability, boosting green investments
and accelerating Europe’s efforts towards reaching the net-zero emissions target by 2050.

CCS is the only currently available technology that can effectively reduce process emissions
in harder-to-abate industries that cannot otherwise be addressed through electrification,
efficiency improvements, or fuel switching. The publication of the Net Zero Industry Act (NZIA)
in 2023 naming CCS as a key strategic technology for industrial decarbonisation and the
Industrial Carbon Management Strategy (ICMS) have furthered the already increased
momentum for the large-scale deployment of CCS in the EU.

For the first time in 2022, the European Commission's recommendations on the NECPs' called
upon Member States to provide detailed plans on how CCS technologies can be part of their
decarbonisation efforts specifically in harder-to-abate sectors. Building on the
recommendations provided by the European Commission, Bellona Europa has in this
paper analysed the published NECPs against the following 6 criteria:

Concrete implementation @ plan or establishment of
IMPLEMENTATION stand-alone projects or other measures to facilitate

PLAN deployment for CCS in harder-to-abate industries such as
cement, steel, chemicals and waste incineration.
PROCESS Reportson @ or plansto report on the annual
EMISSIONS TO BE aggregated projection of inherent process emissions that
ABATED will have to be abated through CO, capture and storage.
CO, STORAGE Reportson @ or plansto report on the geological

POTENTIAL CO? storage capacity that can be made operationally
available annually.

CO, TRANSPORT Reportson @ or plans to report on planned CO;

INFRASTRUCTURE transport infrastructure.

NATIONAL PUBLIC Thg ava|lab|l|jty of . or plans to make available
national public funding to support CO, capture, transport,
FUNDING
and storage.
OTHER Mention of any other measures to support the deployment of

CCs.


https://commission.europa.eu/energy-climate-change-environment/implementation-eu-countries/energy-and-climate-governance-and-reporting/national-energy-and-climate-plans_en#national-energy-and-climate-plans-2021-2030
https://commission.europa.eu/energy-climate-change-environment/implementation-eu-countries/energy-and-climate-governance-and-reporting/national-energy-and-climate-plans_en#national-energy-and-climate-plans-2021-2030
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX%3A52022XC1229%2802%29&from=EN

The analysis looks at whether and to what extent the EC's recommendations have
been addressed in each draft NECP allocating to each criterion a preliminary colour
code of green, yellow or red signalling whether that criterion has been met, partially
met, or unmet/unaddressed respectively.

Criterion 2, as per the European Commission's recommendations, specifically focuses on
process emissions. This targeted emphasis on process emissions, outlined in the criterion,
influences the ranking, which pertains to whether the criterion has been met. It's important to
note that even though many countries have articulated planned volumes of emissions
earmarked for abatement through CCS, the green ranking is fulfilled by the specific focus on
process emissions as defined by the European Commission's guidelines.

Criterion 6 is intentionally excluded from the traffic light ranking, as its assessment would
involve subjective judgments. Instead, this criterion is presented in a descriptive manner,
listing measures relevant to supporting CCS deployment. This approach ensures a
comprehensive overview of how each Member State addresses CCS in its draft NECP.

NECPs need to provide specific and detailed plans for CCS deployment in line with the
European Commission’'s recommendations, ensuring comprehensive coverage of the entire
CCS value chain. This includes robust financial support, cross-border collaboration, and a
clear understanding of the climate benefits to guide informed policy decisions. Planning,
reporting, and regulatory support are critical to overcoming barriers and ensuring the timely
and effective development of CCS. The NECPs should not only acknowledge the importance
of CCS but must also explicitly outline strategies for the deployment of capture, transport, and
storage infrastructure. It is crucial that these Plans set clear targets for capturing CO, from
process emissions, distinctly separated from emissions that can be tackled through alternative
means. Additionally, the Plans should identify the CO, storage potential to be developed,
ensuring a comprehensive approach to the entire CCS value chain. This level of specificity is
essential for effective climate change mitigation and the successful implementation of CCS
technologies.

The draft NECPs published so far demonstrate an overall low ambition for CCS
deployment, with some notable exceptions. This comes at a time when the European
momentum for CCS deployment, with several projects already in development, is at an all-
time high. Market players, faced with an ever-increasing price of CO, emissions, have already
moved to implement what is for them an essential decarbonisation solution whose importance
most national governments are just beginning to recognise.

While many countries acknowledge the crucial role of CCS in industrial
decarbonisation, this recognition isn't guaranteed to translate into support — neither
financial nor regulatory. Only a few countries have outlined concrete measures to ensure that
necessary infrastructure for industrial decarbonisation is in line and along with the planned
phase-out of free Emissions Trading System (ETS) allowances.

Moreover, despite acknowledging the importance of CCS, only a handful of countries
established specific funding schemes at the national level to support its deployment.
The reliance on EU funding schemes to support CCS such as the Innovation Fund, is a
common thread among Member States. Although CCS is essential for decarbonising
industries crucial to produce low-carbon products for renewable energy infrastructure and
zero-energy buildings (ZEB). it often occupies a lower priority in decarbonisation plans. It is
important to note that CCS should be, of course, specifically targeted for hard-to-abate



industries, while prioritising electrification, efficiency improvements, fuel switching and other
more efficient and cost-effective solutions where feasible.

Several Member States plan to rely on CCS at least partly to decarbonise emissions
linked to the power sector. As highlighted by Bellona Europa in the past, this risks
prioritising CCS for applications which can be more cost-effectively replaced with
the deployment of renewable energy sources and the concurrent expansion of grids.
Not only is it an inefficient approach to decarbonisation, but it also risks fostering a negative
perception of CCS, supporting an idea that the technology is to be exploited for the benefit
of the fossil fuel industry by extending the “fossil fuel age™". This could hinder progress made
in CCS' application in harder-to-abate industries where currently there are no other available
or feasible alternatives to fully decarbonise. This emphasis on using CCS to decarbonise
part of the fossil fuel-based power sector underscores the need to strategically plan
and invest in electricity grids and energy storage solutions. Such investments would
facilitate a shift toward renewables in the power sector, avoiding inefficient use of CCS and
available Renewable Energy Sources (RES) in electrolysers to produce hydrogen. This
integrated approach is key to achieving an efficient and effective transition to a sustainable
energy landscape.

Some countries prioritise CCU over CCS, notably to benefit e-fuel production. This
preference is attributed by some countries (e.g. the Czech Republic, Hungary, and
Greece) to a lack of CO. storage development across Europe, making the need for
incentives and obligations to accelerate CO. storage deployment undeniable and
pressing. CCU is often discussed in their NECPs as an emission reduction tool, not detailing
safeguards and robust carbon accounting measures that can guarantee the climate benefit of
CCU products. Whether stored in underground geological formations or chemically
bound in products, the permanence of CO. storage is essential for effective
mitigation efforts. The oversight of this crucial aspect as well as the need for life-cycle
assessment of each end product to guarantee a closed loop can, as highlighted by Bellona
Europa’s recently published brief on CCU", lead to ineffective strategies that fall short of
meeting climate targets.

Several EU Member States are currently formulating decarbonisation strategies to
tackle emissions in their industrial sectors and establishing related regulatory
frameworks. The Industrial Carbon Management Strategy - set out to drive forward
industrial decarbonisation across the EU - should play a pivotal role in guiding
Member States through this process by setting long-term targets and ensuring
targeted application of CCS. Moreover, the Net Zero Industry Act (NZIA) will contribute to
the deployment of the CCS value chain by establishing obligations to expand the capacity of
geological storage availability in Europe.

Most Member States for the first time acknowledge the need for CCS to fully
decarbonise heavy industries marking a positive first step in their NECPs. While this
recognition is an important first step, there is a crucial need for these NECPs to delve
deeper. The subsequent Plans, due for submission in mid-2024, should provide
detailed insights into the specific applications of CCS and its potential for emissions
reduction in the respective Member States. Cross-border collaboration is imperative to
realise CCS technologies’ potential to contribute to Europe’s emission reduction efforts. This
is because not every Member State with polluting industries has the capacity to store CO..
Cross-border and regional coordination efforts in the Nordic and more recently Mediterranean
regions" (as will be apparent from the below analysis) make it clear that Member States are



beginning to awaken to the reality of industrial decarbonisation being a collective challenge.
Guidance from the European Commission is essential to set standards and set the bar
high on the level of ambition required for Europe to achieve its net-zero emissions

target by 2050.



AUSTRIA

uuuuu leased

BELGIUM

412.2023

BULGARIA

12.1.2024

CROATIA

47.2023

CYPRUS

27.7.2023

CZECHIA

2410.2023

DENMARK

3.7.2023

ESTONIA

17.8.2023

FINLAND

6.2023

FRANCE

21.11.2023

GERMANY

6.11.2023

GREECE

6.11.2023

HUNGARY

4.9.2023

IRELAND

8.2.2024

ITALY

24.7.2023

LATVIA

15.12.2023




LITHUANIA

27.7.2023

LUXEMBOURG

24.7.2023

MALTA

9.2023

THE
NETHERLANDS

3.7.2023

(O]WAN[D

5.3.2024

PORTUGAL

3.7.2023

ROMANIA

3.11.2023

SLOVAKIA

6.9.2023

SLOVENIA

13.7.2023

SPAIN

13.7.2023

SWEDEN

11.7.2023

RATING KEY:

Criterion partially Criterion unmet
met Junaddressed

Not applicable Criterion met



AUSTRIA

Process
Implementation emission CO.storage CO; transport National Other
plan s to be potential infrastructure public funding
abated
Does not plan Does not Does not report ~ Plans to Supports industrial  Plans to do
concrete report on on geological conduct a decarbonisation research on
implementation of ~ Process CO; storage feasibility study  measures via their  ccyUs to
CCS. emissions capacity. for thg "Na'FionaI ensure the
to be However, plans establishment Enwrsmmental timely
abated of CO2 Fund” as well as a ST
. to evaluate the " . availability of
with CCS. transport Transformation of .
Joegilsicicme infrastructure. the Industry” s
onshorg funds, however technology.
geological support for CCS is
storage. not explicitly
mentioned.

Our analysis is based on the initial, unreleased draft of Austria's NECP. The Plan
acknowledges the necessity of deploying CCS to tackle unavoidable process
emissions and to manage residual emissions. CCS is considered as a secondary measure,
prioritized once all other emission reduction and energy optimisation avenues have been
exhausted. Austria commits to clarifying the legal status of onshore geological storage
of CO., which is prohibited since 2011. Chancellor Karl Nehammer pushed for a revision of the
ban in late 2023 after a state visit to Norway, and discussions were initiated by Austria's
Finance Minister Magnus Brunner to shape a national strategy for carbon management with
the focus laying on developing a legal framework for the transportation, storage, and utilisation
of CO,, and reversing the existing ban on domestic geological CO, storage.’ Brunner said that
CCS and CCU will have to play a major role in €5 billion of investment that must be taken for
the ecological transformation of the economy till 2026." The draft NECP further mentions
a commissioned feasibility study for the construction of a CO. transport network. Yet,
definitive plans for the construction and operationalisation of such networks are
deferred for future discussions.

Funding for CCS through Austria’s "Domestic Environmental Fund" and the "Transformation
of the Economy" climate and energy fund allocates financial resources for environmental and
decarbonisation measures. €620.5 million are available by 2026 under the former and €100
million under the latter, however without explicit funds dedicated to CCS technologies. By
2030, according to the Environmental Funding Act, €2.975 billion will be provided for industrial
decarbonisation measures including emission reduction and energy efficiency measures. The
draft provides no indication that these funds could also be directed towards CCS
deployment.

Finally, the draft vaguely commits Austria to research on CCUS to ensure the timely
availability of this technology. Further revisions of the NECP should consider enhancing
the specificity and commitment towards CCS.
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https://www.bmk.gv.at/dam/jcr:34c13640-4532-4930-a873-4ececc4d3001/NEKP_Aktualisierung_2023_2024_zur_Konsultation_20230703.pdf

BELGIUM

Process

Implementation emissions CO.storage CO. transport Na::l?:l
plan to be potential infrastructure fp .
unding
abated
Flanders has plan Does not Claims not to Has concrete Dedicates funds Has
of exploiting report on have cost- plans for the from its "Wallon concluded
CCUS potentialin ~ @nnual effective development of ~ Recovery Fund”,  geyeral
"Vision for CCUS: Zir?ics:zi?ns 0 geological CO2 ;[r:?:s)iﬁc)?l:zture ;{T:;T;izs't'on international
carbon capture, be abated, storagg within PPPs. Is intends to utilise agreements
reuse and potential. . L for the cross-
. however, actively existing EU
storagg paper. expects a working on funding programs e
Wallon!a intends 58% creating an e EErmErk transport of
to publish reduction of enabling portions of its EU-  captured CO.
roadmap ontheir  process regulatory ETS fund to to offshore
carbon capture &  emissions by environment for investmentsinto  storage sites.
transport strategy.  2030. CO2 transport. CO2 capture, Regulatory
Wallonia transport or focus on
sees storage. neutrality of
transport & access to CO;
temporary infrastructure.
storage
potential of
6Mtpa by
2050.

Belgium's commitment to CCS as an essential component of its climate strategy is articulated
in its latest NECP draft. The country anticipates a reduction in industrial emissions of
58% by 2030, compared to 2005 levels. This decrease is largely attributed to planned
CCS projects in the Flemish region, where industrial installations are expected to
capture around 5 Mt of CO. by 2030. Post-2030, the scope of carbon capture is set to
expand, further developing within both the Flemish and \Walloon regions.

Recognising the complexity of reducing emissions from hard-to-abate processes, the NECP
highlights the need for targeted support to help industrial actors explore effective solutions.
While climate policy is primarily managed by the individual regions, Belgium has established
the National Climate Commission (NCC) to ensure cohesive coordination across the regions.
The NECP directs the NCC to engage in several activities promoting cooperation on
CCS, including the implementation of the CO. Storage Directive, monitoring and
enhancing the CO; network infrastructure both domestically and with neighbouring
countries, and preparing bilateral agreements. Additionally, the federal government
is tasked with developing the necessary regulatory frameworks to facilitate CCS,
underscoring its substantial role in Belgium's broader climate objectives.
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https://commission.europa.eu/document/download/592ce466-d54d-4633-a908-ea936aa5269c_en?filename=Belgium%20-%20Draft%20updated%20NECP%202021-2030%20EN.pdf

Belgium’'s NECP is divided into the propositions of its regions, with most of the references to
CCS made within the chapters on Flanders. The region has detailed its plans for exploiting
their CCUS potential in their strategy paper “Vision for CCUS: carbon capture, reuse and
storage”. The NECP acknowledges Flanders' strategic advantages that position the
region well for hosting carbon capture, transport and storage infrastructure. Among
them are its central position in the North-West European industrial cluster, its proximity to
major CO; storage sites in the North Sea basin, harbouring Europe's largest integrated
petrochemical cluster and having excellent logistical capabilities at its disposal, including ports
and pipelines. In this context, Flanders intends to support CCS networks but also CCU
installations. The region is actively engaged in advancing the establishment of CO.
infrastructure through its Industrial Transition Programme. A dedicated working
group collaborates with authorities and pipeline companies to identify and address
the infrastructure needs for CO; networks. This includes studying potential routes and
exploring options to build new or repurpose existing infrastructure. Additionally, efforts are
focused on developing pipeline transport that connects industrial clusters to ports within
Flanders and extends these connections to neighbouring countries. In parallel, Flanders is
refining its regulatory framework for CO, networks, covering CO; liquefaction infrastructure
and temporary storage, guided by principles of third-party access and operational neutrality.’
As the CO; network expands and the market evolves, Flanders anticipates introducing stricter
regulations and regulated tariffs to support an equitable CO,management system.

Flanders is leveraging European funding channels to support its CCUS projects. The region
plans to assist Flemish projects in applying for European funds and is dedicated to targeted
co-financing of CCUS initiatives. In line with this strategy, Flanders further intends to use the
Innovation Fund of the Emissions Trading System to finance ‘“innovative low CO,
technologies” in the industrial and energy sectors. Flanders' ambition is to direct at least
2% of this fund towards the Flemish energy-intensive industries and innovative
energy sector between 2021 - 2030, representing €760 million of European aid and
leveraging a total of €1.3 billion together with private investors. However, there is no
specific mention of dedicated funds for CCS. However, there is no specific mention of
dedicated funds for CCS. More to mention, it will be examined how waste incineration facilities
can capture the CO, emitted and use it as a raw material in a circular economy.

Wallonia is intensifying its focus on decarbonising hard-to-abate sectors, primarily
limestone production, through carbon capture as well, yet not storage. This aligns with
their commitment in the Long-Term Climate and Energy Strategy, where they recognise the
potential of CCS but retain a predominant focus on CCU. The region proclaims the
ambition to become a leader in CO; transport, distribution, and valorisation, and has
announced to develop a comprehensive roadmap to guide these efforts. According
to their estimates, Wallonia has a transport and temporary storage potential of 6Mt
per year.

To achieve these objectives, Wallonia is actively developing a regulatory framework that
facilitates the transport and distribution of CO. by removing legislative barriers and
addressing any other impediments. The region is collaborating with gas system operators

'Third-party access and neutrality are concepts aimed at ensuring fair use of infrastructure by various operators. Third-party access is a statutory
provision which requires owners of monopoly infrastructure facilities to grant access to those facilities to parties other than their own contractual
partners. Neutrality of access requires that infrastructure operators must provide access impartially, non-preferential and without discrimination.
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https://assets.vlaanderen.be/image/upload/v1659014412/Conceptnota_-_visie_op_CCUS_-_koolstof_opvang_hergebruik_en_opslag_2021_wcj9ao.pdf
https://assets.vlaanderen.be/image/upload/v1659014412/Conceptnota_-_visie_op_CCUS_-_koolstof_opvang_hergebruik_en_opslag_2021_wcj9ao.pdf
https://climat.be/doc/national-lt-strategy-nl.pdf

to identify the technical needs essential for the efficient transmission and distribution of CO..
Furthermore, Wallonia is focusing on coordinated investments that consider both production
capabilities and the necessary links to export and import capacities.

In terms of funding, Wallonia is committed to advancing carbon capture through the \Walloon
Recovery Plan and the Just Transition Fund. The funds are set to devote €127 million to
introduce CO, management and pilot projects surrounding the capture, transport, reuse, and
sequestration of COs..

Due to the proclaimed lack of cost-effective storage potential within its national
territory, Belgium places a larger focus on CCU and has recognized the need to
engage in cross-border cooperation and establish bilateral agreements for the export
of CO. for permanent storage. This strategy is intended to facilitate the sharing of technical
knowledge, advice, skills, and expertise.

In September 2022, Belgium and Denmark set a global precedent by signing the first-ever
agreement on international cooperation for carbon capture, transport and storage.”
Consequent to this collaboration, chemicals company INEOS began the transport of CO, from
its ethylene oxide site at the port of Antwerp to Project Greensand, a carbon storage hub in
the Danish North Sea.""

Further regulatory advancements were made in April 2023, when the Flemish government
approved the initial version of its regulatory framework for CO, transport, establishing
guidelines for the management of upcoming CO, networks.* This development was
complemented by further international collaboration: in June 2023, Belgium entered an
agreement with the Netherlands focusing on cross-border CO, transport.* The momentum
continued into April 2024 with another agreement on CO, transport with Norway, referencing
the CO, Highway Europe project—a partnership between gas pipeline operator Fluxys and oil
& gas company Equinor to build an offshore CO, pipeline connecting the port of Zeebrugge to
Norwegian CO, storage sites. Preparations are also underway for another agreement with
the UK, as Belgium continues to seek ways to harmonize such agreements across countries
around the North Sea Basin.

This transnational effort is part of a broader initiative by Fluxys and Equinor to construct a
transportation network across Belgium that will channel captured carbon from industries in
December 2022 by granting €9.6 million under the Connecting Europe Facility for Energy
(CEF-E) for the Ghent Carbon Hub project aiming to develop a CO, pipeline network linking
the Walloon region to an open-access multimodal CO, storage and liquefaction terminal in the
North Sea Port, facilities stretching over 60km from Ghent to Terneuzen.®” Several projects
are set to connect to Fluxys’ network, such as Holcim's Go4Zero project or
HeidelbergMaterials’ Anthemis project at the Antoing facility.

The Antwerp@C CO; Export Hub is another significant project aimed at developing an open-
access modular infrastructure for capturing, transporting, liquefying, and exporting CO, from
industries within the Antwerp port area.*' The captured CO,, sourced from industrial sites on
the Antwerp platform, will be consolidated via an intra-port pipeline network, leading to a
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shared liquefaction and export terminal, which ultimately channels the CO, to depleted gas
fields in the North Sea area. The broader ambition for Antwerp@C is to scale this capacity up
to 10 Mtpa by 2030, aligning with the goal to halve CO; emissions in the Antwerp port area.*"

In summary, Belgium’'s considerations have a focus on infrastructure expansion and CO,
utilisation. It must be noted that in the absence of a comprehensive lifecycle analysis, CCU is
unlikely to yield significant climate benefits due to the lack of permanence and the required
energy input, partly negating potential environmental advantages.

- Process -

Implementation e CO. storage CO: transport National

plan emissions to potential infrastructure public funding Other

be abated
Does not plan Does notreport  Does not report  Does not report  Does not foresee Proposes
concrete on process on geological on planned CO2 the allocation of measures to
implementation of ~€missionstobe  cO, storage transport national funding speed up the
CCS. abated with capacity. infrastructure. for COz capture, permitting
CCs. transport or

. process for
storage. ccous
technologies

Bulgaria's NECP is relatively unambitious in its approach to broader CCS deployment. In its
NECP, Bulgaria highlights that there are economic constraints that must be addressed related
to the technology’'s deployment. The Plan recognizes CCS as a technology that could
contribute to reducing emissions and it acknowledges the strategic status of CCS
technologies following the Net-Zero Industry Act, which encourages their deployment
through favourable treatment in the form of, for instance, priority administrative status and
quicker permitting procedures. Bulgaria includes measures to speed up the permitting
process for CCUS and acknowledges the importance of exploring the market
potential of CCUS options, indicating a readiness to evaluate and possibly expand the
economic landscape for these technologies. However, the NECP also notes that the economic
viability of CCUS projects depends on sustained business interest across the entire value
chain. In its referenced Innovation Strategy for Smart Specialisation 2021 — 2027, direct air
capture along with carbon utilisation and storage are mentioned.

Despite only few mentions of CCS in its NECP, Bulgaria is host to the first full-chain CCS
projects in Central and Eastern Europe, the ANRAV project. Its aim is to link a
HeidelbergCement plant in the coastal region of Varna through a pipeline system with
offshore permanent storage under the Black Sea. ANRAV is projected to start operations in
2028, capture 800 000tCO, annually, and develop a CO, storage site that is to become
available to industries in the region. The project is partly funded by the EU Innovation Fund.

XIX, XX
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https://commission.europa.eu/document/download/58f949db-7df0-4a6d-abf9-befdac47485a_en?filename=Bulgaria%20-%20Draft%20updated%20NECP%202021-2030%20EN.pdf
https://www.mig.government.bg/wp-content/uploads/2022/12/isis-2021-2027.pdf

CROATIA

Process

Implementation emissions CO.storage CO; transport National
plan to be potential infrastructure public funding

abated
Despite the lack of Does not No plan to As part of a While not available  Plansto
animplementation ~ reporton clearly report National at the time of inform the
plan, Croatia does ~ Process onbutplansto  Feasibility writing, Croatia interested
plan to launch a SISO assess CO» Study plansto  does plan for public about
CCS pilot project to that will have storage assess, but not funding to be CO: capture

to be abated . . report on, the allocated to a
enable the potential on its ) . and storage
development and through CO: territory. potential for storage. capacity technologies
R capture. COz2 transport evaluation study

commercialisation infrastructure in  and a National
of CO2 capture and Croatiaaswell  Feasibility Study
storage. However, as for CCS projects.
whether the interconnection
captured CO2 will s with other EU
derive from countries.

industrial processes
is unclear.

Croatia’s draft NECP sees CCS technologies as part of its decarbonisation strategy, with a
focus on the energy sector. This is mainly relating to research and innovation to explore
the potential of CCS in reducing emissions in the energy sector.

Within the framework of policy measure MS-5 (MCC-8), Croatia outlines its intentions to
develop a CO. storage capacity evaluation study in order to determine the potential
for geological storage of CO. in Croatia. Furthermore, Croatia plans to conduct a
National Feasibility Study with outlining an action plan for preparatory activities for future
carbon capture and storage projects. This feasibility study will cover the capture stages on
yet-to-be-identified emission sources, transport, injection and storage of CO., and
the interconnection of the CO; transport system with other EU countries. EUR 300
000 has been concluded to be necessary to undertake the study and action plan, which is
planned to be partly covered using own national resources.

Policy measure MS-5 also plans to conduct an environmental impact assessment of
permanent CO, storage and public information campaigns on CO, capture and storage.
Furthermore, the government envisions an ongoing commitment to annual monitoring of CO,
permanently stored underground.

Towards the end of 2026, the Croatian government plans to implement a CCS pilot
project which aims to enable the development and commercialisation of CO. capture
and storage, for which an investment of ca. 14 million EUR is planned through the
National Recovery and Resilience Plan (NPOO).

Croatia's assessment indicates a required investment of €14 million between 2024 and 2030
and €280 million between 2031 and 2050 for CO, capture and storage to align with climate
goals. Citing the limited availability of public funding, the government banks on private capital
to also contribute towards meeting funding needs. However, emphasising the distinction
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between assessment and actual allocation, we urge the Croatian government to allocate
dedicated funding for CCS deployment. This targeted funding is crucial for industrial
decarbonisation, contributing to a just transition for regions and communities dependent on
local industries. At the moment Croatia is relying on EU funding such as the Innovation Fund
to drive forward CCS deployment in the country.

CYPRUS
Process co National
Implementation emissions  CO, storage ¢ 2 ¢ ublic
plan to be potential . ranspor P .
abated infrastructure funding
Does not plan Does not No plan to Does not report Does not foresee  Participates
concrete report on clearly report onplanned CO2  the allocationof in
implementation of ~ Process on butis transport national funding  discussions
cCs. emissions to exploring the infrastructure. for COz capture,  with
be abated possibility of transport or stakeholders
with CCS. opening its storage about
territory (or part preparing a
of it) for national plan
exploration of for CCS.
geological
formations
suitable for CO2
storage.

In its NECP, Cyprus acknowledges the role of CCS as one of the tools to “mitigate large
stationary CO, emitters that are historically difficult to manage™ to maintain the
competitiveness of industries. Although the cement industry makes up 28% of all ETS
emissions in Cyprus, CCS is not explicitly mentioned to be planned for the
decarbonisation of the industry.

Cyprus is actively engaged in discussions with the European Commission, exploring the
possibility of opening its territory or a portion of it for the exploration of geologically
suitable formations to store CO. expected to be captured in and transported from
other Member States. For the time being, as a lead-up to upcoming offshore drilling
activities in its Exclusive Economic Zone (EEZ), CCS technologies are considered to be used
to capture the CO, produced during oil and gas extraction.

The government of Cyprus currently discusses with stakeholders the possibility of
outlining a national plan for CCS deployment in the country. \We urge the Cypriot
government to identify the volume of domestic inherent process emissions that will have to be
abated with the application of CCS as well as the CO, storage potential on its territory and
exclusive economic zone and the necessary CO; infrastructure - in collaboration with other

2 Cyprus Draft Updated NECP 20212030 (2).pdf (europa.eu) (p. 32)

16


https://commission.europa.eu/system/files/2023-07/Cyprus%20Draft%20Updated%20NECP%202021%202030%20%282%29.pdf
https://commission.europa.eu/system/files/2023-07/Cyprus%20Draft%20Updated%20NECP%202021%202030%20%282%29.pdf

Member States and the EU - that can enable the storage of domestic and possibly foreign
hard-to-abate emissions. Finally, we recommend the allocation of dedicated funding for CCS

deployment.

CZECHIA

Process
emissions
to be
abated

Implementation

plan

CO; storage

potential

CO;
transport
infrastructure

National
public
funding
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2045, and geological pipelines — as transport or  technologies
2050. storage the most cost- storage. contributing to the
However, they capacitytobe  optimal CO- decarbonisation of
don't specify around 10 transport option industry in line
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pending
approval.

The Czech NECP acknowledges CCS as a crucial tool to decarbonise emission-
intensive Czech industries and emphasises the need for "significant targeted support
over the next decade". Czechia envisions initiating CO. capture from point sources
around the year 2035, starting with approximately 1-2.4 MtCO, and gradually scaling up to
2.5-4.2 MtCO, by 2040, 3.2-6.8 MtCO, by 2045, and reaching 3.6-7.8 MtCO, in 2050. The
captured CO.is not limited to process emissions, but does extend across sectors such
as cement, lime production, and natural gas-fired power plants initially, with later
expansions into steel production and biomass. The NECP also foresees the utilisation of
captured CO; for the production of fuels.

The plan declares a preference for CO. transport through pipelines, proposing the
repurposing of existing gas infrastructure and the construction of new pipelines for efficient
transport of captured CO,. However, it does not mention any plans to map out potential
transport routes or suggests any timeline or plans to undertake the mentioned refurbishment
and construction of pipeline infrastructure.

Due to the limited geological CO. storage capacity within the territory of the Czech
Republic, estimated by the Czech Geological Survey and MND a.s* to be around a total

3 Czech Draft Updated NECP 20212030 _en.pdf (europa.eu) (p. 38)
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10 million tons of CO,*, a substantial portion of the captured CO, emissions is anticipated
to be transported to locations outside the country.* The North Sea area is identified as one
potential region to store Czech CO, emissions.

The NECP mentions CO, capture in the context of Bioenergy with Carbon Capture and
Storage (BECCS) and hydrogen production as well.

In anticipation of the National Economic Strategy 2030 and related National Investment Plan,
the Czech NECP alludes to an upcoming industrial strategy spanning 2021-2030. This
strategy aims to align with 2050 decarbonisation targets, addressing associated
challenges and fostering the development and deployment of a// technologies
contributing towards climate objectives. CCS is not explicitly mentioned as one of the
technologies to be addressed in the Strategy.

Pr .
. ocess CO. ok National
Implementation  emissions transport .
storage . public
plan to be otential infrastructur fundin
abated P e J
Established a Reports on Identified the Reports on More than DKK x Established
national Roadmap estimated total CO2 projects 35 billion has the National
for Capture, total annual storage currently under been allocated Bioeconomy
Transport, and long-term capacity to development to implementing Panel to
Storage of COa. CO2capture  be 12000 Mt  foreseeing a CCUS as a provide
Several policy potential for saline multimodal CO2  climate tool (see expert advice
instruments have from Danish ~ aquifersand  transport Table 1). on CCS
already been put point atleast a infrastructure. technologies
into place to sources, further However, to
provide support and including 10000 Mt for con_cr_ete policymakers.
TR (e process other decisionson a x Granted
emissions. identified national exploration
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deplovment of CCS structures, transport permits for

ploy open network, its offshore CO2

in Denmark to
enable the full

aquifers and
volcanoclasti

ownership, etc.
are yet to be

storage in the
Danish North

decarbonisation of csediments. made. Sea.
harder-to-abate GEUS s in x 20% state
industries amongst the process ownership of
others. Access the of exploring offshore
full list on page 35 and mapping storage
of the Plan. further licences.

potential

storage sites.

See the

estimates

below.

Denmark's NECP reflects a strong commitment to deploying CCS relative to other
Member States and recognises it as an important decarbonisation tool in achieving
its legally binding 70% GHG reduction target by 2030. Denmark’'s 2020 Climate

4 Czech Draft Updated NECP 20212030 _en.pdf (europa.eu) (p. 39)
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Agreement for Energy and Industry facilitated large public investments in the deployment of
CCS and foreshadowed a large number of agreements encouraging the rapid development of
CCSin Denmark. In 2021 Denmark declared in its Roadmap for Capture, Transport and Storage
of CO, the aim to develop into a European hub for storing CO,. Public funding is now
available for CO. capture and storage initiatives as part of a series of policy measures
on CCUS, more than DKK 35 billion has been allocated to implementing CCUS as a
climate tool.

GSC fund

Eligible sources of Rget{Ielfelel-t}) Biogenic, atmospheric | Fossil, process,

CcO. biogenic biogenic, atmospheric
Up to 20 years per Up to 8 years per Up to 15 years per
contract contract contract
First year of 2025/26 2025 2026/27
reduction
Support period 2025-2049 2025-2032 2026/2043
Budget (2023 DKK 16,6 billion DKK 22,6 billion DKK 17.2 billion

Contract period

Table 1: Overview of CCUS funds
Source: EN_DENMARK DRAFT UPDATED NECP.pdf (europa.eu) (p. 38)

Denmark also established the National Bioeconomy Panel to provide expert advice on CCS
technologies to inform related policymaking. The Technology Development and
Demonstration Programme (EUDP) and EU Just Transition Fund also contribute to support
CCS deployment.

CO. capture potential (mtpa) 2025 2030 2040

Waste incineration 2-41 14-27 13-27
Heat and electricity 43-86  28-56 16-32
Industry 2-41 19-39 18-3,6
Biogas upgrade 05-11 07-14 0,7-13
TOTAL 189-179 69-137  54-108
Fossil and Process 27-54  18-36 15-31
Biogenic 1 63-125  51-10/1 39-77

Table 2: Estimates of Danish CO> capture potential
Source: EN_DENMARK DRAFT UPDATED NECP.pdf (europa.eu) (p. 36)

Denmark reports an estimated total annual long-term CO. capture potential from
Danish point sources of 5,4-10,8Mt CO. by 2040 originating from industrial, waste
incineration, power production and biogas plants. However, in their Plan they do not
differentiate between CO, capture potential in industries that currently have no viable
alternatives to CCS to decarbonise and CO, capture from emitters with alternative
decarbonisation pathways. This may present challenges in terms of public acceptance in case
CCS is applied to decarbonise processes with more efficient and cost-effective alternative
decarbonisation pathways
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The Plan reports that projects currently under development foresee a multimodal CO.
transport infrastructure, and decisions regarding a national transport network, its
ownership, and related aspects are yet to be made. Denmark pursues cross-border
collaboration within the Nordic Energy Cooperation as well as the North Sea Basin Task Force
(NSBTF) which includes Denmark, Flanders, France, the Netherlands, Norway, the UK, and
Germany, on cross-cutting issues in relation to CCS.

Denmark has granted exploration permits for the purpose of offshore CO; storage in
the North Sea, demonstrating tangible progress in CCS infrastructure development.®
Storage development has also been supported through the allocation of DKK 200 million
(2021-2022) for development and monitoring projects in the North Sea. Additionally,
Denmark maintains a 20% state ownership of offshore storage licenses mitigating risks and
thereby incentivising investment into each element of the CCS value chain.

The Geological Survey for Denmark and Greenland (GEUS) estimated the total CO;
storage capacity to be 12 000 Mt for saline aquifers and at least a further 10 000 Mt
for other identified structures, open aquifers and volcanoclastic sediments. GEUS is
in the process of exploring and mapping further potential storage sites.

Name of the structure Capacity (mean, MtCO»)
Port lake (Gassum 306
Fm)

Gassum (Gassum Fm) 585
Thorning (Gassum 205
Fm)

Stenlille (Gassum Fm) N/A
Redby (Bunter Fm) 209
Inez (Gassum Fm) 178
Inez (HaldagerFm) 3.1
Lisa (Gassum Fm) 29.3
Jammer ba N/A

Table 3: The expected storage capacity of the 8 structures provisionally identified by GEUS.
Source: EN_DENMARK DRAFT UPDATED NECP.pdf (europa.eu) (p. 37) (Note: These storage capacities are
additional to the above mentioned 22 000 Mt)

Denmark's NECP reflects a comprehensive strategy to support CCS, encompassing research,
international collaboration, political backing, public funding, exploration permits, and a
roadmap for capture, transport and storage of CO,, positioning the country as a leader in CCS
deployment in the EU. Nevertheless, there is a need for more detailed reporting, particularly
on the inherent process emissions targeted for reduction through CO; capture. It also lacks
specifics on the capacity for annual operational CO, storage and details about the planned
COq infrastructure.

5 For more information on exploration permits see page 37 (pdf) of https://commission.europa.eu/system/files/2023-
07/EN_DENMARK%20DRAFT%20UPDATED%20NECP.pdf
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ESTONIA

Process CcO, .
. . National
Implementation emissions CO; storage transport public
plan to be potential infrastructur "
funding
abated e
Does not plan Does not Notes that thereare ~ Does not Does not Does not
concrete report on no suitable report on foresee the mention
implementation of process geological formations  planned CO: allocation of any other
CCS. emissions for CO2 storage. transport national measures
to be infrastructure.  funding for to support
abated with COz capture, the
CCs. transport or deploymen
storage. t of CCS.

Inits NECP Estonia considers the possible use of CCS technologies in the context of the power
sector. Initiated by the Ministry of the Environment, a comprehensive analysis was
conducted in 2021 to explore the potential of ‘low GHG-emission technologies’ such
as CCS, assessing the feasibility of various carbon capture technologies. The primary
objective however was to develop scenarios for the application of these technologies on the
Estonian oil shale industry, rather than the harder-to-abate industry.

Estonia is currently in the process of formulating a roadmap for the decarbonisation
of energy-intensive industries. CCS being a key technology to fully decarbonise a number
of energy-intensive industries the roadmap may reflect on the possibility of CCS application,
however, this is not specifically mentioned in the Plan.

The Plan, nevertheless, also claims that it is important for Estonia to support innovation and
green technologies such as carbon capture and CO, storage without going into detail about
how this support may materialise.

The Estonian government notes that the country does not have any potential for
geological storage® and identifies the North Sea as the most suitable location to store
captured CO.. However, this captured CO, is mostly understood to come from the energy
sector where the application of the technology has been concluded to be in any case
economically unviable.

FINLAND

Process
Implementation emissions CO, storage
plan to be potential
abated

CO, National

transport Other

infrastructure P AE HENTE)

5A. Shogenova et al. 2009, Possibilities for Geological storage and mineral trapping of industrial CO2 emissions in the Baltic
region, https://www.sciencedirect.com/science/article/pii/S1876610209006894?via%3Dihub#aep-abstract-id15
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concrete report on there are no on planned CO2  the allocation of mention any
implementation of ~ process suitable transport national funding other
CCS. emissions to geological infrastructure. for CO2 capture, measures to
be abated formations for transport or support the
with CCS. COs2 storage. storage. deployment
of CCS.

Inits NECP Finland acknowledges the role of CCS in reducing emissions in the industry sector.
Nevertheless, its focus is on the utilisation rather than the permanent storage of captured CO,
with the intention to produce synthetic methanol and ammonia.

After the 'SHARC - Sustainable Hydrogen and Recovery of Carbon’ project, aiming to produce
blue hydrogen and store the captured CO, permanently in geological formations under the
North Sea, was cancelled as a result of Russia's invasion of Ukraine and subsequent
termination of natural gas imports from Russia, interest to deploy CCS technologies has
ceased. Currently, no active CCS projects are underway in the country, and the only
large fossil CO; point source identified with the potential for long-term emissions is the Raahe
steel plant. The plant is slated for conversion to green steel production by its owner, SSAB,
although whether that will be achieved with the application of CCS or green hydrogen is
unclear.

With no geological storage potential identified within its territory, the North Sea is identified
as the nearest option for permanent CO, storage. Plans for possible ship transport of CO, have
been outlined for potential CCS projects in Finland if deemed necessary in the future.

Finland currently lacks specific public funding earmarked explicitly for CCS. However,
there is dedicated funding, amounting to 127 million EUR, allocated to "low carbon hydrogen
production and CCU" initiatives. Additionally, industrial decarbonisation efforts are supported
by a fund of 47.5 million EUR, however, these primarily focus on electrification and fuel
switching, with no mention of CCS within the current funding framework.

FRANCE
Implemlentation emi:;izcr:\zstso be stglgzge traﬁg:ort ;\:a tifone:::_
plan abated potential infrastructure public Tunding

The government is  Envisions Studiesto  Currently in the The development  Carbon

in the process of deploying CCSin assess process of of CCS Contracts

establishing the industrial CO; consulting to technologies is for

roadmaps for the sector (not storage determine the supported Difference

e LT e specifying whether  potential most effective through the (CCfD)

industrial sectors this only pertains are set to COz transport strategy for scheme is

’ to process be methods. decarbonising set to

emissions) by launched industry under launchin
2027, with in 2024. the 'France 2030 2024.

estimated CO»
capture volumes:
4-8.5 Mtpa CO:2 by

investment plan
with an overall
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2030 and 20-25 budget of EUR
Mtpa CO2 by 2050. 5.6 billion.

In its NECP France outlines plans to deploy CCS technologies to tackle industry’'s
process emissions, specifically targeting sectors such as cement, lime, chemicals,
and steel. CCS is positioned as a complementary technology in France's industrial
decarbonisation strategy to priority measures like electrification, energy efficiency
improvements, and fuel switching. Notably, there is consideration for installing CO, capture
on oil refineries as well.

Since 2019 the government, in consultation with industrial stakeholders, is in the process of
drawing up roadmaps for the decarbonisation of industrial sectors. To engage industry in the
transition, industrial emitters in France have been commissioned by the government in 2022
to develop decarbonisation pathways for 2030 and 2050. While the details remain
confidential, the results clearly lead the French government to recognise the need for
deployment of a CO; infrastructure. It is highlighted as a key tool for industrial
decarbonisation.

France is currently consulting the sector to determine the most effective
transportation methods, and the Energy Regulatory Commission is tasked with adapting the
network for future needs. By 2030/35, there will be a focus on repurposing pipelines for
CO: transport not used for other fuels.

France provides information on the potential for carbon capture but doesn't specify whether
it pertains specifically to process emissions. Nevertheless, as the primary focus is on efficiency
improvements, electrification, and fuel switching when it comes to industrial decarbonisation
it's possible that the captured potential refers to residual process emissions only, however, this
is not explicitly stated. France envisions deploying CCS in the industrial sector as early
as 2027, with estimated CO. capture volumes ranging from 4 to 8.5 MtCO; per year
by 2030 and 20 to 25 MtCO. per year by 2050.

The development of CCS technologies is supported through the strategy for decarbonising
industry under the 'France 2030' investment plan with an overall budget of EUR 5.6 billion.
Funding includes EUR 610 million for the emergence and commercialisation of industrial
decarbonisation solutions. As part of this plan, there is a potential allocation of EUR 25-30
million to support studies or initiatives focused on enhancing understanding of the
French subsoil's capacity for storing CO.. These efforts will involve seismic campaigns
or injectivity tests and will start in 2024. Under the innovation strand, the initiative allows
for the eligibility of new CO, capture technologies in programs such as ADEMIBaC and IBAC
PME calls. Additionally, a Carbon Contracts for Difference (CCfD) scheme is set to
launch in 2024, aiming to facilitate investments in decarbonisation, including CCUS,
among other capital-intensive technologies.
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In its NECP Germany designates Carbon Capture, Utilization, and Storage (CCUS)
technologies as complementary tools in the country's climate change mitigation pathway in
the context of industrial decarbonisation, alongside priority measures such as reducing energy
use and implementing energy efficiency improvements. There is an acknowledgement of the
essential role of CCS in meeting net-zero by 2050 target through tackling process emissions
in the ‘raw materials industry’ as well as to achieve negative emissions. They recognise the
need to make the technology available for industry by 2030 in Germany in order to
realise its potential to contribute towards industrial decarbonisation.

However, support for CCS deployment in the Plan does not go beyond mere acknowledgment
of the role of the technology in contributing towards industrial decarbonisation. With the
German Carbon Management Strategy currently in the works, the NECP does not delve into
details on plans regarding CCS deployment or ways to support its deployment. It alludes,
however, to several consultation processes and work programs that are in progress, aiming to
address questions related to adapting and scaling CO, capture methods and industrial
installations, modelling and developing regional, supra-regional, and where appropriate
European CO, networks and requirements for CO, streams during transport, as well as
European cooperation to store CO, in the deep subsoil of the North Sea.

Germany is involved in ERA-Net Cofund ACT (Accelerating CCS Technologies), a program
promoting large-scale projects encompassing the entire value chain of CCUS processes. This
includes initiatives related to capture, transport, storage, or utilisation of CO,. Germany
pursues cross-border collaboration within NSBTF concerning scientific, technical, legal,
economic and political questions related to North Sea CO, storage.
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Several instruments identified have the potential to support CCS deployment; however, they
do not explicitly declare support for CCS. The National Decarbonisation Programme, for
instance, supports projects related to development, demonstration and market deployment
aiming to address process emissions in “emission-intensive industries” that are hard to
abateV Implemented by the Climate Action Competence Centre in Energy Intensive
Industries (KEI), the programme distributes funding to tackle emissions in energy-intensive
industries focusing on optimisation and efficiency improvements, fuel switching, hydrogen
and CCU.

Furthermore, through the 'Decarbonisation in Industry' programme the federal government
aims to address process emissions within energy-intensive industries (steel, chemicals,
cement) through innovative technologies. However, the explicit support for CCS technologies
is not mentioned.

Finally, 'Climate Change Contracts' is a funding programme that helps industries invest in and
operate climate-friendly production facilities, particularly within sectors like steel, cement,
glass, and paper. These climate change contracts could incentivise the deployment of
“necessary technologies and infrastructure” in Germany. Notably, CCS is not explicitly
mentioned in this context either.

GREECE
. Process CO. CO. National
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plan emissions to storage transport pub!lc
be abated potential infrastructure funding
Does not plan Makes Makes Does not report  Through the Isin the
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processes, 2040, 2045, CO:2 storage framework
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whether this the CCUS
pertains value chain.
exclusively to
process
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In its NECP Greece envisions the application of carbon capture technologies in its
industrial sector, mainly in cement and refinery processes, with a notable emphasis
on utilising the captured CO. for the production of synthetic fuels. Two approved
projects, IRIS and IFESTOS, under the Innovation Fund, focus on CO, capture for a hydrogen
production plant and from a cement plant, respectively.

The country is advancing its first CO, storage plant in Prino, Kavala, with a capacity
to store 2.5Mt of CO. annually. Greece aims to complete the first phase by the end of 2025
with a storage capacity of IMtpa, and reach full capacity by the end of 2027.
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2035 2040 2045 2050

Capture of CO2 from I S R VY VR VA
industrial processes (ktpa)

Geological storage of COz 0 4363 4577 5395

Table 4: CO; capture and storage projections (extract).
Source: GREECE - DRAFT UPDATED NECP 2021-2030 EN.pdf (europa.eu) (page 95)

Greece is in the process of establishing the regulatory framework for each element
of the CCUS value chain. They identify a role for carbon capture in maritime transport as
well, proposing the installation of capture systems directly on ships and utilising the captured
CO;, for fuel production.

Process (o]0 National
Implementation emissions CO, storage 2 .
. transport public
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abated 9
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instruments to
transport or boost th
storage. oostthe
deployment of
CO2 capture

technologies.

In its NECP Hungary acknowledges the role of CCS in decarbonising harder-to-abate
industries, noting that its application is only considered justified after exhausting options such
as electrification, efficiency improvements, and fuel switching. Citing limited CO. storage
capacities on its territory, without providing detailed information on CO. storage
potential or referencing research that points to this conclusion, Hungary gives a clear
priority to CCU over permanent storage.

The government is planning an assessment of the potential deployment of carbon
capture technologies across various sectors. CCS is considered for both coal and gas-
fired power plants in the energy sector, as well as biomass-based electricity generation to
achieve negative emissions. They indicate that by 2050, approximately 6% of domestic energy
generation capacity could be biomass-based, with additional CCS.

In the future, Hungary envisages an increased role in the use of CO. capture
technologies, which they intend to establish through dedicated regulatory and
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financial instruments. They plan to start the application of CCS technologies in the
industrial sector by 2040 and in the power sector by 2045. Decarbonisation pathways
for industrial processes are yet to be formulated.
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Implementation emissions CO, storage 2 .
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In its NECP, Ireland states the need to research and examine the feasibility of applying CCS
technologies domestically. In a referenced White Paper®, CCS is considered a potential
bridging technology that could support Ireland's climate transition. Ireland commits to a
systematic review process with a 5-year reviewing cycle for CCS policies to assess whether
to commit resources to put regulatory and permitting systems in place.
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As outlined in its NECP Italy has identified CCS as a key tool to reducing emissions,
particularly in harder-to-abate sectors like chemicals, cement, and steel, but does not
rule out the use of the technology in the power sector either. The decarbonisation strategy
estimates that 20-40 Mt of CO. could be eliminated by 2050 with the application of
CCS on hard-to-abate sectors, which are responsible for 13% of national emissions.

In collaboration with France and Greece, Italy has developed a regional plan to
support CCS infrastructure development in the Mediterranean Sea basin within the
scope of the TEN-E Regulation, collaborating on the optimisation of liquefaction,
transport, and storage processes. This so called “Mediterranean CCS Plan” provides a
framework for discussions and cooperation among the three countries, but does not impose
any legal, regulatory or political constraints, nor does it replace national CCS policies and
strategies.

Italy indicates the availability of a large storage capacity for CO, on its territory, allowing for
substantial volumes of captured CO, captured at national and other Mediterranean industrial
plants to be permanently stored. Studies conducted thus far suggest a minimum storage
capacity of approximately 5 billion tonnes of CO; in saline aquifers. However, these
assessments have not yet been verified by operators. To ensure accuracy and reliability,
further dedicated studies, accompanied by an exploratory phase, are planned. This
additional research aims to comprehensively assess the aquifer's extent and characterise the
storage site, enhancing the understanding and feasibility of large-scale CO, storage in Italy.
Additional storage potential in depleted oil & gas fields in Italy is confirmed to be
around 750 Mt. Geological storage of CO. is expected to be operationally available by
2030.

Neighbouring countries such as France expressed interest towards the Italian government to
permanently store captured CO, on ltalian territory. These expressions of interest forecast a
potential collaboration with foreign emitters amounting to approximately IMtpa of CO.. Italy
also intends to ship domestically captured CO, volumes of approx. 3,6 Mtpa of CO, namely to
Greece. ltaly is part of three planned CCS projects: Callisto Mediterranean CO, Network,
Augusta C2, and Prinos CO, storage project, which have been specifically designed in this
cross-border context.

The regulatory framework is undergoing updates to speed up permitting processes
and define technical rules for CO. transport and storage. Carbon capture, transport and
storage facilities are of overriding public interest according to national law and as such they
are eligible for a dedicated accelerated authorisation process. Italy is committed to setting
specific targets for CCS in its final NECP, addressing any remaining regulatory gaps,
and fostering cross-border projects with formal agreements.

Public funding, such as the Fund for Sustainable Growth (FCS), is available for industrial
research and development. While this fund holds potential for supporting CCS development
and deployment, it does not explicitly state such intentions. Italy is mostly planning to rely on
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EU funds to support CCS, namely Horizon Europe, the Innovation Fund, and the Connecting
Europe Facility.

LATVIA
Process co National
Implementation emissions CO; storage 2 .
. transport public
plan to be potential infrastruct fundin
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concrete report on report on on planned CO,  foresee the
implementation of ~ Process geological CO2  transport allocation of
CCS. emissions to storage infrastructure. national funding
be abated capacity. for CO2 capture,
with CCS. transport or
storage.

Latvia's NECP briefly mentions CCS in the context of broader climate policy implementation.
The Plan states that the successful development of CO, capture technologies is contingent
upon the development of an appropriate regulatory framework and enabling measures,
however, it does not explicitly commit to establishing such a framework.

Despite the NECP failing to address how CCS can contribute toward the countries
decarbonisation efforts, private players are already developing the first CCS projects. CCS
Baltic Consortium which was included in the list of Projects of Common Interest by the aims
to transport captured CO, from Lithuania and Latvia to permanent storage sites, potentially in
the North Sea. >

Process .
. . . CO; National
Implementation emissions CO, storage .
. transport public
plan to be potential infrastructure fundin
abated 9
Does not plan Does not Does not Does not report Does not Ongoing
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be abated capacity. for CO2 capture, the viability of
with CCS. transport or implementing
storage. COz2 capture
and storage in
Lithuania.

In_its NECP Lithuania acknowledges the role of CCUS in reducing emissions within its
industrial sector, however they do not limit its application to process emissions. The country

29


https://commission.europa.eu/document/download/da1d0e60-31a6-45a0-a498-cce8ebaa8567_en?filename=Latvia%20-%20Draft%20updated%20NECP%202021-2030%20EN.pdf
https://commission.europa.eu/system/files/2023-07/LITHUANIA%20DRAFT%20UPDATED%20NECP%20EN.pdf

has outlined three industrial decarbonisation scenarios, one of which envisions the application
of CCS post-2030.

CCUS is currently planned to specifically target residual emissions stemming from
waste incineration plants (488 ktCO./year) and natural gas use (91 ktCO./year) in the
industrial sector. The assessment indicates that, with appropriate financial incentives such
as high ETS allowance prices, CCS can effectively tackle residual emissions, contingent on
factors like the increasing share of renewable energy sources in the waste structure.

Lithuania, while not explicitly detailing plans for reporting on planned CO, transport
infrastructure at the national level, is actively engaged in a collaborative effort with Poland in
the framework of the ECO,CEE project, an EU Project of Common Interest, aiming to establish
a CO; transport infrastructure spanning across these countries with a start date of 20272

Lithuania currently lacks dedicated - existing or planned - policy measures to
support CCS deployment. However, ongoing efforts include a feasibility study that
aims to assess the viability of implementing CO. capture and storage in Lithuania. The
study looks at the existing national legislative framework to assess the changes that would be
required to enable the implementation of CCS, while assessing necessary infrastructure
upgrades.

LUXEMBOURG
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. transport - . Other
plan to be potential infrastruct public funding
abated Intfrastructure
Does not plan Aims to Does not Does not report Does not foresee  Does not
concrete quantify report on onplanned CO2  the allocation of mention any
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Luxembourg's NECP does not address CCS. Instead, the focus is solely on CCU. Luxembourg's
policy measures aim to support investments in CO; utilisation research, development, and
innovation, as well as analyse the need, potential, and technical and economic feasibility of
CCU technologies, and Direct Air Capture (DAC). As part of this measure, the government aims
to quantify 'unavoidable emissions from certain sectors' providing an estimate of the volumes
of CO, that will require technological abatement. However, relying on CCU ultimately may not
guarantee the permanence of storage, raising questions about the process’ climate change
mitigation potential.

The Plan foresees the review of its state aid rules to benefit environmental and climate
measures, one of which is considered to be CCU. The aid could take the form of a capital grant,
repayable advance, an interest subsidy or Carbon Contracts for Difference (CCfD), a measure
that may benefit the deployment of carbon capture. CCfD can provide financial incentives for
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deployment through creating a predictable revenue stream. However, without permanent
storage, the captured CO, may eventually be re-released, undermining its purpose as a
climate change mitigation measure.
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Malta does not address Carbon Capture and Storage in its NECP.

THE NETHERLANDS
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In its NECP the Netherlands recognises the significant role that CCS can play in
reducing emissions in hard-to-abate sectors. Such sectors are in the Netherlands
identified as not just the chemicals industry and waste incineration, but also oil
refining. It also recognises the technologies’ potential to contribute towards bringing
about negative emissions in the longer term.

Instead of proposing specific targets related to CO, capture or storage, to provide
predictability and guidance for CCS stakeholders across the value chain, the Dutch
government gives preference to incentivising the market to adopt cost-effective
decarbonisation pathways which in return determines the volumes of CO; to be captured and
stored. Targets are rather set for each sector in the country’s Coalition Agreement established
at the beginning of each political term. For instance, a CO; reduction target of 20 Mt by 2030
has been agreed in the manufacturing sector that CCS is expected to significantly contribute
towards based on prevailing techno-economic conditions.

While the Dutch government does not plan to report on planned CO; infrastructure or
geological storage capacity due to its free-market approach, the Plan highlights two important
CO:; infrastructure development projects PORTHOS (2,5 Mtpa capacity) and ARAMIS (22
Mtpa final capacity) that are currently under development. In order to create more certainty
for industry, the Dutch government participates in these important CCS projects via the
government stakeholders involved in the projects like EBN (50% owned by Ministry of
Economic Affairs and Climate) and Gasunie (100% owned by the Dutch state). Additional
cross-border infrastructure projects addressing transportation are also planned. It is estimated
that based on publicly announced industry initiatives to develop CO, storage in the North Sea,
by 2030 approximately 10 Mtpa CO injection capacity could become available.

The Netherlands encourages CCS deployment primarily through the Stimulating
Sustainable Energy Production and Climate Transition (SDE++) subsidy scheme,
which supports large-scale renewable energy as well as CO. emission reduction projects.
The SDE++ covers the financial gap between EU ETS prices and marginal emission reduction
costs for CO, capture, transport, and storage projects. Successful applicants may receive
grants to cover the unprofitable portion of their projects, addressing the overall costs
associated with CCS implementation.

Finally, the Netherlands introduced the National Industry Sustainability Programme (NPVI) in
March 2023 to provide a platform for collaboration among departments, local and regional
authorities, network operators, clusters, and industry representatives, the initiative aims to
address bottlenecks, streamline permitting processes, and guide the implementation of
related projects with the aim to accelerate industrial decarbonisation.
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Poland's draft NECP shows a cautious approach, acknowledging the strategic role of
CCUS in the nation's energy transition, but also pointing out significant challenges
such as costs and public perception. The Plan recognizes the potential of CCUS to
mitigate industrial emissions in sectors that are hard to abate, referring to steel,
cement, and chemicals. It however also considers CCUS as a transitional solution for
decarbonising gas and coal-fired power plants and sees it as a strategic bridge technology for
maintaining energy security while reducing emissions in the process of transitioning to more
sustainable energy sources.

Poland emphasizes the high costs associated with building the required CCS infrastructure,
and the need for coordination across the entire value chain as major challenges. Poland's
NECP furthermore highlights the importance of public acceptance and social dialogue for the
broad commercial development of CCUS. Moreover, the Member State plans to support
research and education in both CCS and CCU, with the aim of constructing
operational CCS facilities.

Despite the low ambition reflected in the draft NECP, preparations for the scaleup of its CCS
capabilities are already underway. In a recent public event, the Secretary of State, Krzysztof
Bolesta, has committed to developing a CCS implementation strategy for Poland within a year,
recognising that the 5O0Mt CO, storage capacity target for 2030 under the Net Zero Industry
Act is highly insufficient in light of to the nation’s larger emissions landscape.”™ Several
projects are underway such as the CCS infrastructure project GoOAECOPLANET, funded by the
EU Innovation Fund, projected to capture 10% of Poland’'s cement sector emissions by 2027 %
Part of the project is the construction of a terminal in Gdansk, with the purpose of offering
commercial carbon storage services.** The project is the first of its kind in Poland and was
awarded the status of an EU Project of Common Interest.*
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. transport . . Other
plan to be potential infrastructure public funding
abated
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In its NECP Portugal acknowledges the role of CCS as an important tool for reducing
emissions, particularly in hard-to-abate industries where “existing technological solutions
cannot fully eliminate emissions”.’

7 EN_PORTUGAL DRAFT UPDATED NECP.pdf (europa.eu) (p. 87)
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The Portuguese government plans to introduce a new policy measure to support industries
through decarbonisation in order to ensure the competitiveness of industry. This measure
holds potential for providing support for CCS deployment, however that is not explicitly stated
in the Plan.
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reductions in the storage are of
industry by 2050. national
interest.

In its NECP Romania outlines a dedicated policy measure aimed at deploying CCUS
technologies. This initiative targets the mineral industry, including cement
production, with the goal of capturing 50% of emissions by 2050, resulting in a
reduction of 2.5 Mt of CO.. Although the draft NECP does not allocate a specific budget to
this measure, it identifies sources of financing, including private investment, donors,
commercial energy efficiency (EE) loans, and an EE fund.

Romania has established the necessary institutional framework to enable CCS deployment on
its territory. The National Agency for Mineral Resources (ANRM) is the main implementing
authority for capture and geological storage of CO,, overseeing the permitting process for
exploration and storage licences, verifying compliance with legal requirements during
operation, as well as coordinating the assessment of geological storage sites and storage
potential. However, the agency currently operates with low capacity that needs to be
expended to speed up permitting procedures and agreements related to CCUS technologies.
The National Guard on Environment (NGE) is responsible for undertaking routine inspections
of CO; storage sites.
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ANRE, the Romanian Energy Regulatory Authority has been mandated to issue CO; transport
licences, ensuring transparent and non-discriminatory access to the CO, transport networks.
However, no applications for such licences have been received by the agency yet. Local
authorities are tasked with issuing building permits for CO; transport pipelines, while a series
of other Ministries and Agencies have supervisory, monitoring and administrative roles.

According to Romanian law (GEO 64/2011) the development of CO. transport and
storage are of national interest, which can help speed up related permitting
procedures. To fully capitalise on this benefit, the Plan suggests enhancing institutional
capacity as well as involving key local authorities and agencies from the early stages of the
process to engage the public in the decision-making process.

SLOVAKIA
Process (o]0 National
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The Slovak government has commissioned a study titled Decarbonisation of the
Slovak economy by 2030*" to outline potential national decarbonisation pathways
and their costs, in reference to which the Slovak NECP outlines three potential
emission reduction pathways. One of these pathways involves the application of CCS
to achieve an emission reduction of 20 MtCO. by 2030, a 76% reduction compared to
1990 levels. The cost of deploying CCS in this scenario has been determined at 13.5
billion EUR. The exact contribution of CCS to achieving the 76% reduction target is
however unclear.

The supporting report emphasises the importance of CCS for maximising decarbonisation
potential within Slovakia, especially in the building materials (e.g.. cement, lime), petroleum
(e.g., refining) and chemicals (e.g.. ammonia) industry where CCS has been identified as
indispensable to a full decarbonisation. It reports on Slovakia having no large CO; storage
potential on its territory, suggesting the need to transport captured CO. to locations
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such as Poland for permanent storage. However, the NECP itself does not explicitly
highlight these findings, it rather refers to the report for more detailed information, and as a
result this cannot be considered the official position of the Slovak government.

The report also emphasises the necessity of EU-wide funding support for CCS, particularly for
infrastructure deployment projects like CO; pipeline constructions, due to high capital costs.
Notably, the Plan does not specify any funding measures related to CCS, indicating financial
support gaps in Slovakia's decarbonisation efforts.
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The Slovenian NECP recognises the potential of CCS technologies to significantly reduce CO,
emissions, particularly in carbon-intensive hard-to-abate industries. Of the emissions
attributed to the Slovenian manufacturing and construction sector 39% were due to
chemical process requiring CCS to decarbonise.

The Plan highlights the need to incentivises harder-to-abate sectors to apply for both
domestic and EU funds such as the Climate Fund, Innovation Fund, and Modernisation Fund,
among others, to support CCS deployment. The NECP indicates the necessity of a scheme,
aligned with the Net Zero Industry Act, to promote CCS project implementation in hard-to-
decarbonise sectors to reduce greenhouse gas emissions in the industry.

SPAIN
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In the Spanish NECP policy measure 1.10. focuses on decarbonising the industrial sector. In
hard-to-abate industries where process emissions pose a challenge, CCUS is considered for
application through demonstration projects. The Spanish Plan indicates that industry primarily
plans to rely on EU funds, namely the Innovation Fund to support CO, capture and storage
demonstration projects.

Spain also employs the Industrial Decarbonisation PERTE (Special Strategic Project for
Economic Recovery) fund to support decarbonisation initiatives within the manufacturing
industry. However, the fund does not specifically highlight CCS as one of the supported
industrial decarbonisation solutions.

CCS is also modelled as a technology to potentially contribute to the decarbonisation of the
power sector, namely hard coal, lignite, and gas-based power generation.
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According to the Swedish NECP CCS may be considered as a potential
decarbonisation solution addressing emissions where no "reasonable alternative"
exists, although the industries eligible for this consideration are not specified in the Plan.
Sweden collaborates with neighbouring countries within the Nordic Energy Policy
Cooperation Programme, across various themes, including CCS.

Nordic Energy Research — an institution for joint energy research and analysis under the Nordic
Council of Ministers — has issued a report titled "Tracking Nordic Clean Energy Progress 2020,"
which assesses the progress toward carbon neutrality in the Nordic region. Among its findings
is the recognition that large-scale demonstrations of CCS are imperative for certain sectors.
In 2023 Sweden launched the process of establishing a national CCS strategy.
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SUMMARY

Nearly all National Energy and Climate Plans acknowledge the crucial role of CCS for industrial
decarbonisation. The imperative to establish essential measures facilitating CCS deployment
is currently lacking urgency. Given the long timelines associated with the development of CO,
transport and storage infrastructure projects, it is crucial to take immediate action, to ensure
that solutions are available to fully decarbonise of harder-to-abate industries in alignment with
the phased-out of ETS allowances.

Few countries provide concrete plans to put into place the necessary infrastructure and very
few Member States have a strategy and/or funding available to support their deployment.

Meanwhile some Member States see CCS as a solution for the power sector as well, which is
not only an inefficient approach to decarbonisation, but it also risks fostering a negative
perception of CCS. Further still, there are Member States that give a clear priority to CCU
deployment, partly due to the lack of or slow pace of CO, storage development in close
proximity to local industrial emitters. For climate change mitigation purposes, CCU should not
enjoy priority over CCS as its contribution to climate change mitigation is unclear and the flow
of CO is difficult to monitor. Even in cases of CCU with permanent storage, the risk of reversal
and timescale of carbon kept away from the atmosphere is not comparable to CCS.

A shared challenge across NECPs is the capital-intensive nature of CCS, compounded by
limited regional funding and reliance on EU funding like the Innovation Fund, and the
Modernisation Fund. To address this, the NECPs need concrete measures, including
dedicated funding and other means of financial support, enhanced cross-border cooperation
on the entire CCS value chain, and clear articulation of the climate benefits of CCS versus
CCU. The impending phasing out of free allowances by the EU ETS necessitates urgent action
to ensure industry compliance with the green transition.

In summary, the final NECPs, to be submitted by the end of June 2040, need to provide specific
and detailed plans for CCS deployment in line with the European Commission’s
recommendations, ensuring comprehensive coverage of the entire CCS value chain. This
includes robust financial support, cross-border collaboration, and a clear understanding of the
climate benefits to guide informed policy decisions. Planning, reporting, and regulatory
support are critical to overcoming barriers and ensuring the timely and effective development
of CCS. The NECPs should not only acknowledge the importance of CCS but must also
explicitly outline strategies for the deployment of capture, transport, and storage
infrastructure. It is crucial that these Plans set clear targets for capturing CO, from process
emissions, distinctly separated from emissions that can be tackled through alternative means.
Additionally, the Plans should identify the storage potential to be developed, ensuring a
comprehensive approach to the entire CCS value chain. This level of specificity is essential for
effective climate change mitigation and the successful implementation of CCS technologies.

" Publications Office (europa.eu)

" C4U Policy Brief - Abatement Technologies, Societal Readiness, and Trust .pdf

' There and back again: Navigating the climate impacts of CO, use - Bellona EU

v https://commission.europa.eu/system/files/202307/ITALY%20%20DRAFT%20UPDATED%20NECP %202021%202030%20%281%29.pdf

v https://kurier.at/politik/inland/kanzler-nehammer-will-ende-von-co2-speicher-verbot-in-oesterreich/402609041

v https://www.bmf.gv.at/presse/pressemeldungen/2023/mai/fid-co2.html

VI https://www.en.kefm.dk/news/news-archive/2022/sep/denmark-flanders-and-belgium-sign-groundbreaking-arrangement-on-cross-border-
transportation-of-co2-for-geological-storage-
vithttps://www.ineos.com/sites/belgium/news-index/greensand-breaktrough-in-carbon-capture-and-storage/

* https://www.globalccsinstitute.com/wp-content/uploads/2023/12/CCS-in-Europe-Report_updated-15-12-23.pdf
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Bellona Europa is an independent, non-profit organisation that meets environmental and climate
challenges head on. We are solutions-oriented and have a comprehensive and cross-sectoral
approach to assess the economics, climate impacts and technical feasibility of necessary climate
actions. To do this, we work with civil society, academia, governments, institutions, and industries.



