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EXECUTIVE SUMMARY

This report presents the findings of Subtask #4 / Activity A of IETS Tadkwhich focuses on carbon
capture, utilization, and storage (CCUS) in industrial systems. Based on countrijputioms,
workshops, and desk research, Subtask #4 / Activity A provides a comparative overmigtiomdl

&2w PDQDJIJHPHQW VWUDWHJL HYEDrqpE atitsdléziad IrntenBtidriiaRcouNtiiedD F U R

Across all analyzed countries, CCUS is consistently regarded as a complgmerdl for
decarbonization, supporting primary measures such as energy efficiencyfied&otni and renewable
energy. Despite a missing uniform definition, CCUS is mainly applidtatd-to-abate sectors, i.e.
where emissions cannot be eliminated otherwise. While strategic direction g &igeed, countries
differ significantly in their level of policy development and implementati@ypess.

Although most countries have some form of CCUS-related legislation or pididicated and explicit
carbon management strategies exist only in a few cases. Instead, carbon maiiagétae embedded
in broader climate and energy policies. At the EU level, initiatives such asdhstrial Carbon
Management strategy provide an overarching framework linking CCS, CCU, and carbealreamo
climate neutrality goals.

A key barrier identified is the lack of carbon dioxid& 2ninfrastructure. The development of transport
networks, storage sites, and industrial hubs is essential for scaling @€ldSesult, many countries
are pursuing cluster-based solutions and cross-border cooperation, espeaetiydarhestic storage
capacity is limited.

5HIXODWRU\ IUDPHZRUNV VKRZ D VWURQJ IRF)aeveldged&2om VWRUD.
technical readiness perspectiizecQG VWULFWO\ UHJXODWHG ,Q FRQWUDVW UXC(
utilization remain less mature and fragmented. This imbalance is reflecpadidgy priorities, where

CCS and carbon removal receive more attention than CCU, despite its povergidhce fossil carbon

in industry at least partially.

The report also highlights the growing importance of carbon removal technologies slEG@S Bnd
DACCS (bio energy- and direct-air-CCS), which are increasingly integrateddtitmal strategies to
address residual emissions and enable net-zero or net-negative pathways.

In conclusion, carbon management is becoming a central element of iaddclgtnate strategies.
However, further progress requires accelerated infrastructure developnogatcoherent regulatory
frameworks - particularly for CCU - and stronger international cotipardo enable large-scale
deployment.

IETS, Industrial Energy-Related Technologies and Systems 3
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1 INTRODUCTION

IETS Task XXI Subtask #4 focuses on exploring the concept of carbon capmtorearfr industrial
perspective.

This report summarizes thesults from Subtask #4 Carbon dioxide capture in Industry Activity A
(see Figure 1), which focused on two aspects:

Al - Identification and compilation of national CO, management strategies
A2 +National legal provisions on carbon dioxide capture, utilization, and storage

The report was prepared based on inputs received from IEA IETS XXkipartis, which was
complemented by desk research. It reflects the situation in Q3/Q4 of 2025 an@@@boThe main
objective was to provide an overview of the available information, alongside comparative aaadyses
systemic level. No legal analysis or interpretation was conducted.

IETS Task XXI:
Decarbonizing industrial systems in a circular econonmanfiework

Phase 1 Phase 2

EI-JKY|

Subtask 2
Circular Carbon

Subtask 4
Carbon Dioxide
Capture in Indust

EI-JKU|

Subtask 1
Circular Carbon &

Definition Phase

RISE

Industrial Symbiosi

Subtask 3 Subtask 5

Facilitation of
Industrial Symbiosi

oriented Industrial
Symbiosis

2020 02/2021-06/2022 07/2022-12/2024

Figure 1: Overview of the phases and Subtasks of Task XXI, Activityb®as® #4 is highlighted.
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2 AIMS OF SUB-ACTIVITIES

CO; management strategies

In this sub-activity, a general comparison of national @@nagement strategies was made, overlaps
and contradictions were identified, and success factors and problems based on the
overlaps/contradictions derived.

As planned, the task of collecting information on strategies (per country) sigsessto the participants
of the subtask. This process began in the first workshop, where the contents welediesat
discussed, and key indicators were identified. Following the workshop,ititksators or topics were
evaluated using a template to enable a general comparison and the idientifafabverlaps,
contradictions, success factors and obstacles.

National legal provisions on carbon dioxide capture, utilization, and storage

The second sub-activity aimed to identify, summarise and compare national (includirepkld)ions

on the capture, use and permanent storage efZ®ticipants or their designated contacts collaborated
to gather relevant sources, enabling the identification of relevant provisionsarbon capture,
utilization and storage (CCUS).

As planned, the first workshop was used to allocate responsibilitieseaexpectations regarding the
feedback to be provided. This was complemented by national investigations eodndycthe
participants and the activity leader, based on the template also usedrst Subfactivity. Furthermore,
the second workshop, which was intended for exchanging findings and identifying owamthps
highlights, was conducted as planned. The investigation identified legal provisidnssues per
country based on desk research, and the template was used instead of conducting interviews.

This report, in combination with a public webinar, constitutes the deliverable for Subtask #4
Activity A and will also be included in the final Task XXI / Phase 3 report

2.1 COUNTRIES IN FOCUS BY SUB-ACTIVITIES

The primary focus was on the Task XXI Member States, with subsequent anabgsidirg to
additional IEA IETS Member States. Moreover, Australia was included in the anbsed on the
expressed interest to become an IETS member.

Task XXI Members: Austria, Sweden, Denmark, Italy, Germany, Norway, The Netherlands, Portugal
IEA IETS Members: France, United Kingdom, Switzerland, Canada
Additional countries worldwide: Australia

3 METHODS

Both sub-activities were worked on together to efficiently integrate tleenhiivd of the IETS Task XXI
participants. The methods below were therefore applied simultaneously to sub-activities 1 and 2.

3.1 WORKSHOPS

Several workshops and webinars were organised in an online format, withppatscchanging
depending on the workshop's goals. Examples include Task XXI-internal, intep@GBnal invitation
and public (result presentation) workshops. Two workshops and oneanelsre conducted with a full
or partial focus on Subtask #4 / Activity A. The initial workshop was designiediate the programme
of activities, the second workshop to provide insight into the national agtiatid legislation of
selected countries, and finally a public workshop was organised to preselig@rss the results of the
Task XXI activities in the field. Further information pertaining to the evem$edgound in the Annex
and in the attached files.

IETS, Industrial Energy-Related Technologies and Systems 5
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In addition, a dedicated session on Subtask #4 / Activity A was incorporated intoshe dask XXI
meeting in April 2026 in Austria, see power point slides in the Annex.

3.2 TEMPLATE

A template, see questions below and screenshots from the original tempteté&imex (see Figure 5,
Figure 6, and Figure 7), was distributed to the Task XXI members following tra warkshop, with
the objective of collecting first-hand information from each country. ddrapleted templates were
subsequently collated and analysed by the Energieinstitut an der JKU. The additiogssiofg mi
information was facilitated by means of a structured web research approach (see3sgrti

Template Questions
Laws on CCU and/or CCS in your country

1. ,V\RXU FRXQWU\ VXEMHFW WR WKH (8uV &&6 GLUHFWLYH"
2. :KDW ODZV UHJXODWLRQ LV DGGLWLRQDO WR WKH (8uV &&6 GL
a. CO; capturing
b. CO;transport
c. CO utilization
d. CO;storage
Strategies on CCU and/or CCS in your country (at the national level)
3. General content and intention (CCUS topics addressed)
4. Proposed legal framework adoptions
5. Proposed measures on CO2 capturing
a. Specific subquestion: is there a definition on hard-to-abate sectors and tligilitelig
6. Proposed measures on £x@ansport
Proposed measures on £O@ilization
8. Proposed measures on £5forage
a. Specific subquestion: are there limitations regarding emissions allowed for CCS
b. Specific subquestion: social acceptance
If applicable
9. Strategies on CCU and/or CCS in your country (at the regional level)
a. (same headlines as above)
10. Strategies on CCU and/or CCS of relevant industrial companies located icowniry (at the
regional level)
a. (same headlines as above)

~

The parties as listed in Table 1 filled in the template.

Table 1: Authoring institutions of country-specific templates.

Nr Country Member status Reply by

1 Austria IEA IETS Task 21 Energieinstitut an der JKU Linz

2 Denmark IEA IETS Task 21 SDU Center for Energy Informatics
3 Norway IEA IETS Task 21 Norwegian Ministry of Energy

4 Germany IEA IETS Task 21 FE

5 Italy IEA IETS Task 21 ENEA, POLITO

6 Sweden IEA IETS Task 21 RISE

7 Netherlands IEA IETS Task 21 No reply

8 Portugal IEA IETS Task 21 No reply

IETS, Industrial Energy-Related Technologies and Systems 6
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9 France IEA IETS Energieinstitut an der JKU Linz
10 | Canada IEA IETS Energieinstitut an der JKU Linz
11 | United Kingdom | IEA IETS Energieinstitut an der JKU Linz
12 | Switzerland IEA IETS Energieinstitut an der JKU Linz
13 | Australia Interested in IEA IETS| Energieinstitut an der JKU Linz

Note: For IEA IETS members who are not members of Task XXI, asawdtir Australia (a potential
new IETS sponsor), the template was completed by the EnergieinstitigratlKU. No input was
received for the Netherlands and Portugal.

3.3 STRUCTURED WEB RESEARCH

It is acknowledged that certain nations have either already developed or areatéss pf developing
CO; management strategiesencompassing aspects such as ttahsport, storage, or utilisation, with
these strategies tailored to regional and local circumstances. The information gathénedesinplate
was completed for the chosen countries via web research, with the gieitify original documents
via analysis of press releases, news articles and scientific literature or similar.

An analysis ofEU and national legislationwas conducted, complemented by a thorough review of
scientific literature examining and analysing the national legislation of variousriesuoh Carbon
Capture and Utilisation (CCU) and Storage (CCS), respectively both (CCUS).oVialgpa more
comprehensive overview, a similar approach was adopted for other countriggresti such as
Switzerland and Canada, by searching for comparable national legislative acts and analyses thereof.

Note on the use of Al-supported research:

National legislation and other relevant sources relating to carbon capilizatiom and storage

& &86 DV ZHOO DV EURDGHU &2w PDQDJHPHQM Lh&lionalt
languages. To address these linguistic and accessibility challenges,sAv&relemployed to assit
with the research process and supportive tasks in information retrievpr@essing: Microsoft
365 Copilot and DeepL assisted in identifying relevant sources, conducting keyworesganct
translating original materials into English. Al was also employed to help aggariormation and
prepare comparative analyses. No Al system was relied upon for legptetééon or normative
assessment.

All sources, analyses, and conclusions were validated by the authors. However, no guardnste
given regarding completeness or absolute accuracy, particularly in lighewly published
documents and the potential obsolescence of cited sources.

The authors assume full responsibility for all content, interpretations, and conclusions.

4 RESULTS

The initial online workshop, which encompassed both sub-activities, was cahdaci@ June 2025 at
2:00 pm CET, with 13 participants from four nations: Austria, Germany, SvwadkDenmark. The
aims and objectives of both sub-activities were thoroughly examined ands#idcat length. The
template (see Annex Figure 5, Figure 6, and Figure 7) created by Energieinalitutl Linz was
subsequently made available to the participants for the purpose of answering the foll@simngu

x Do you have national C&management strategies?
x Do you have national CCUS-related laws?
X What are the next steps or developments in your country?

Following this, the template was completed, revised and laid out for 11 coutrtezn results,
including some country-specific insights from Task XXI partners and invited sgeakere discussed

IETS, Industrial Energy-Related Technologies and Systems 7
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at the second workshop on 25 January 2026. Another update was provided at the Task XXlimeeting
Graz, Austria, on 14 April 2026. The results were finally presented in a publinavedsi 8 June 2026.

4.1 CO2 MANAGEMENT STRATEGIES

All the countries analysed have some form of CCUS-relevant legislation and regulatory
framework in force; however, the intensity of action varies considerably. For example, there is televan
legislation at the EU level that must be applied directly or indirectlyeamational level by EU member
states. Thus, some activities may arise solely from the obligation ta astcordance with EU
legislation. Nevertheless, many countries demonstrate significant actiedgrding carbon
management, albeit with varying approaches.

ORUHRYHU WKH (8 &RPPLVVLRQ SXEOLVKHG D FRPPXQERQWLRQ :
ODQDJHPHQW IRU WZH,Hvhidh expliitly combines CCS, CCU and CDR to reach the

climate goals and support industrial transition within Europe. In contrary, specifiorc@anagement

strategies' in the form of a document published at a governmental lewvahlgravailable in a few

countries. However, several countries have legal frameworks, regulatory mechanisssgaoid

schemes that form a carbon management strategy in their own right. Aaltiitisome federal states

or regions of certain countries develop their own carbon management strategies, drivengdabtor

as the region's suitability for CCS or due to existing industry.

Table 2 summarisepublicly available sources with further relevant information on CCUS
objectives at EU and national levels, such as National Energy and Climate Plans (NE@Ps), th
implementation of the EU CCS Directive, policies on carbon tieenoval (CDR) and CCUS projects.

Table 2: Overview of information and data collections as well as universal docuome@BUS (strategies) in
Europe. No claim to completeness.

Topic Document/Website Source
EU CCS Directive | EU Country reports on implementing CCS Directive (2023) [2]

EU NECPs EU National Energy and Climate Plans (NECPs) [3,4]
London Protocol* | Status of IMO treaties (2026) [5/ p.598f]

London Protocol* | ([SRUWLQJ &2w IRU 2ITKKR BRI GR/®R 3D RNV § [6]
Amendment and Associated Guidelines and Guidance (2021) - IE

GHG
Carbon EU Level Industrial Carbon Management [1,7]
Management
Carbon Cycles EU Level Sustainable Carbon Cycles [8]
CDR Policy Explore all Policies and Funding [9,10]
Europe related to Carbon Removal in Europe
CO2 Transport CO; transport projects support in EU level [171]
CCUS Projects CCUS Projects Database by IEA [12]
CCUS Projects Projects of Common Interest on EU level [13]

Table 3 gives amverview of relevant documents and sources regarding Carbon Management
Strategieson country-level, including the ratification of the London Protocol* Art. 6. Amendment on
the transport and offshore storage of.@® well as being subject to the EU CCS Directive.

IETS, Industrial Energy-Related Technologies and Systems 8
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*Excursus: Article 6 of the London Protocol [14] originally established a stricthiiition.
Contracting Parties may not export waste or other materials to other cowntidéspbsal at sea.
This export ban was intended to prevent states from bypassing environmenizatimes|by
transferring problematic substances to other marine areas. However, amamieadopted in

2009 [15]UHOD[HG WKLV SURKLELWLRQ E\ LOWURGXFLQJ DQ H[FHSYV
FDUERQ FDSWXUH DQG VWRUDJH &&6

SURMHFWOMH BVUR) FEHH W KH

transported across borders and stored in sub-seabed geological formatiodsgdmovagreement
exists between the exporting and importing states, and international ersmtahistandards are
met. [16] This amendment has not yet fully entered into force undenatiteral law, as
insufficient Contracting Parties have ratified it. Therefore, it isezuly only provisionally applied
[17] between certain states.

Table 3: Overview of chosen countries regarding EU CCS Directive, ratificafiésrt. 6 London Protocol and
national Carbon Management Strategies (CMS) or similar documeatkshble. No claim to completeness.

Adaption Art 6.

Subject to EU . - Sources
Country CCS Directive I[_SOnglngfrotocol National CMS or similar documents CMS
Australia no ratified + provisiona| Regulatory framework on national and regior [20]
application levels, mainly regarding CCS
no (also not a
Austria yes signatory to the "Carbon Management Strategie (CMS)" [21,22]
London Convention
No (but signatory to| ,, ina th - b
Canada no the Convention/ Capturing the opportunity: A Carbon [23]
Management Strategy for Canada" (2023)
Protocol)
Denmark |yes rat'f'?d * provisiona NECP 2024 and DK2020 initiative [24,25]
application
ratified + provisiona| "Etat des lieux et perspectives de déploieme
France yes application CCUS en France" [26]
ratified + provisiona| 3*HUPDQ\TV &DUERQ 0DQDJ
Germany | yes application (2026) | (CMS)’ [27,28]
No (but signatory to | .., i
Italy yes the Convention/ Itaillar_1 Long Terr_n S"trategy on greenhouse ¢ [29]
emissions reduction
Protocol)
ratified + provisiona| "Netherlands Carbon Dioxide Removal
Netherlands 8 application Roadmap" (2025) [30]
ratified + provisional "Meld. St. 33 (20192020) Report to the Storti
Norway yes edrp (white paper) LongshiptCarbon capture and | [31]
application "
storage & regulatory framework
No (signatory to the
Portugal yes Convention, but not| "Roadmap for Carbon Neutrality 2050" & NE{[32,33]
the Protocol)
Sweden es ratified + provisiona)] 6ZHGHQYV &OLPDWH $FW [:[34]
y application Framework"
No but linked Climate and Innovation Act (Klima- und
Switzerland | to EU ratified + provisiona| Innovationsgesetz (KIG)) (2022) [35,36]
framework application Bundesgesetz Uber die Reduktion denCO '
(PLVVLRQHOD 1% 2
United No but linked ratified + provisional "Carbon Capture, Usage and Storage - A Vig
Kinadom to EU a Iicatioil?l to Establish a Competitive Market, Departme| [37]
9 framework PP for Security & Net Zero" (2023)

The definition of 'hard-to-abate emissions' (HtA emissions)s a key consideration for CCUS
activities in terms of political strategies, legal frameworks andlaggos. Thus, where available, a
comparison of country-specific definitions according to the completed teaplats generated (see

IETS, Industrial Energy-Related Technologies and Systems
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Table 4). In general, most countries focus on fossi €@issions, while others focus more on biogenic
CO; emissions and view bioenergy CCS (BECCS) as a CDR measure. The followitdpdessl
sectors are commonly named as HtA for most countries:

x Cement/Lime
x Steel / Metallurgy
X Chemicals

X Waste

Table 4: Comparison of countf/ SHFLILF GHIL QtoVDIEROWH RHP LXK D IURSQEMpIEBAVHG RQ WKH

templates. No claim to accuracy or completeness.

Country Existence of a | Type of Content / Core Criterion Identified HtA Sectors
Definition Definition
Austria Yes Explicit, Process-related emissions all industry examples: waste, refinery
conditional SXQDYRLGDEOH~™ | (partially), iron/steel (partially),
alternatives exist despite glass/stone (cement, lime,
optimisation; dynamic refractory) [38]
concept
Denmark No Functional / No fixed definition; focus on | No fixed sector list; focus on
policy-based | sectors lacking alternatives; | biogenic emissions (BECCS)
HPSKDVLV RQ &2
than sector
France Partially Implicit / HtA refers to industrial Cement, lime, chemicals,
strategic sectors with emissions metallurgy
difficult to avoid; prioritised
in CCUS strategy
Germany Yes Explicit No technically or Cement, lime, chemicals, waste
(CMS) economically viable incineration, steam crackers
alternatives; focus on
unavoidable process
emissions
Italy No (formal) Implicit, Defined through strategic Cement/lime, iron & steel,
sector-based | documents; CCS mainly for | chemicals/petrochemicals,
sectors without alternative refineries, hydrogen (SMR), waste
decarbonisation pathways to-energy
Norway n/a
(Note: According to supplementary literature research, Norway does noamaéfcially recognized
definition. However, given Norway's significant CCUS activities, an irtgigfinition is likely to exist.)
Sweden No Implicit Defined indirectly via funding| Cement, iron & steel, chemicals,
(programme- | programmes and residual refineries, pulp & paper; plus
based) emissions agriculture (residual emissions)
United Partially Policy / No formal definition; Steel, cement, chemicals, refinerie
Kingdom strategic consistently used for waste, heavy transport, aviation,
emission-intensive sectors | shipping
Switzerland | No Implicit Used in funding calls and Cement, waste incineration,
(research / strategies; includes remainin( agriculture, aviation
policy) emissions towards net zero
Canada No Functional / Sectors difficult to electrify orf Cement, chemicals (fertilisers), iro
policy-based | decarbonise through other | & steel; plus agriculture and waste
means (residual emissions)
Australia Yes Functional / Emissions difficult to reduce | High-temperature industries (e.g.
(descriptive) typological due to processes or high cos| chemicals), cement (process
emissions), agriculture,
aviation/shipping, heavy transport
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Table 5: CMS comparison based on completed templates. No claim to corgsaieto accuracy. Note: Germany enacted the relevant law in Nov.#@5he template was filled in.

Dimension Common Austria Denmark | France Germany Italy Norway Sweden United Switzerland Canada Australia
Pattern Kingdom
Role of CCUS | Complementary | Strongly Central Complementary| Complementary | Complementary| Complementary; | Complementary | Complementary| Complementary| Partly Central
to complementary | role strong focus on with emphasis central role | role
decarbonization CCs on negative
(mitigation first) emissions
Target: HtA Focus on HtA Dynamic Functional | Implicit Clearly defined | Implicit Implicit Implicit Implicit Implicit Functional | Implicit
sectors definition
Emission types | Process & Process Biogenic + | Industrial Process Industrial Industrial + Residual + Industrial + Residual Hard-to- Broad
residual emissions residual emissions emissions emissions residual emissiong negative residual emissions abate sector
emissions emissions emissions emissions emissions | spectrum
+ residual
Storage Storage essentig No domestic Storage National + EU | Offshore and National + Offshore-focused,| Export- Offshore Export- Domestic Domestic
strategy storage hub onshore (federal | offshore large-scale dependent potential dependent storage storage
permitted £ states opt-in) storage; core
permission in enabled Nov. element with
discussion 2025 commercial
deployment and
licensing system
International Important for High High High High Medium Very high Very high Medium Very high Low Low
cooperation scaling (import)
Infrastructure Full value chain | Early stage Hub Network Pipeline network| Clusters Full value chain; | Transport Clusters Export chains Regional Project-
approach development model strategy project-based with| solutions systems based
integrated capture
transport, storage
Policy CCUS part of Low #nedium High Medium Medium Medium High (establish Medium Medium Low imedium High High
ambition net zero CCS industry and
global leadership)
Regulatory Strong state Highly Actively Strategically Highly regulated | Strategic Strong state Programmatic Policy flexible Policy-driven Policy- Market +
approach involvement regulated steered guided involvement; driven policy
licensing regime driven
with state
ownership
Lock-in Important Very strong Medium Implicit Strong Implicit Not explicitly Implicit Less strong Implicit Medium Less
avoidance objective addressed strong
Funding Public support Limited support | Subsidies | Funding Carbon Project funding | Public support via| Reverse Policy support | Indirect Investment | Australian
instruments necessary programs Contracts for flagship projects +| auctions Tax Carbon
Difference state-backed Credits Credit
(CfD) schemes (ITC) Units
(ACCU)
Industrial Industry central | Strong Medium Strong Very strong Very strong Very strong Strong Strong Medium Very Strong
focus strong
Negative Increasing Secondary role | Important | Secondary role | Secondary role | Secondary role | Increasing Central Secondary role | Relevant Relevant Relevant
emissions relevance relevance (BECCS)
Public Key for Critical issue Medium Actively Important Medium Not explicitly Important Importance Important Challenge | Less focus
acceptance implementation managed addressed increasingly
recognised
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4.2 NATIONAL LEGAL PROVISIONS ON CARBON DIOXIDE
CAPTURE, UTILIZATION, AND STORAGE

Most of the analysed countries are members of the European Union, thus comsiatiMe@liamework
on EU level is relevant with respect to CCUS and, @@anagement [39]. The following list is an
overview of the most important legal frameworks on EU level:

% Directive 2009/31/EC on CCS* [40]
% EU Emissions Trading System (ETS) Directive* [41]
o London Protocol [5,14,15,17]
% Renewable Energy Directive* [42] + delegated acts
% Net-Zero Industry Act (NZIA) Regulation [43]
% ReFuelEU Aviation Regulation [44]
% FuelEU Maritime Regulation [45]
% Provisional agreement on Carbon Removals and Carbon Farming (CRCF) Regulation [46]

*Note that EUR-Lex provides source links to the national transposition of Edtivies into national
law.

The following list provides an overview of national legislation and related documesead ba the
filled-in templates per country:

Austria
x Federal Act banning CCS
x Evaluation of the Federal Act banning CE&yaluierungsbericht zum
& 2-®peicherungsgesetz
x Austrian Policy on CCU$%Policy Brief)

Canada
x Canadian Environmental Protection Act (CEPA) (1999)
Alberta Carbon Capture and Storage Funding
Alberta CCS quantification protocoh XDQWLILFDWLRQ SURWRFRO IRU &2w FI
Saskatchewan CCUS legislatidregislation and RegulationsSaskatchewan
Saskatchewan CCUS Credit Stand&@@US Credit Standard

Denmark

x &2w FDSWXUH $FWALtRo. 1593 of 28 Dec 2022
&2w WUDQVSRUW $RWNbR608 of 28 Dec 2021
Proposed pipelinelaw& 2w SLSHOLQH WUDQVSRUW DFW
6XEVRLO $FW DPHQG PAdtQN@ 80& 8w Jund RoRIZ2D J H
Executive Orders on storagexecutive Order No. 974£xecutive Order No. 1050
State participation in storagl&ct No. 1592 of 28 Dec 2022

X X X X

X X X X X

France

Environmental adaptation ordinan€g:donnance n° 2010-1232
(QYLURQPHQW Peteti Rrovision8) 2R GH GH OJHQYLURQQHPHQW
Storage law (Grenelle I1Loi n° 2010-788 (Article 80)

Storage decre®écret n° 2011-1411

CCUS framework ordeArrété du 2 mai 2011

Germany
x Carbon Dioxide Storage Act (KSpG) including update to KSpTG
x Amendment to KSpG (KSpTG)

X X X X X
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https://www.ris.bka.gv.at/eli/bgbl/i/2011/144/P0/NOR40134766?Sort=0%7cAsc&Abfrage=Bundesnormen&FassungVom=11.10.2025
https://www.bundeskanzleramt.gv.at/dam/jcr:a730a2e0-3525-4fcd-926a-588c4ae23a29/103a_2_mrv.pdf
https://www.bundeskanzleramt.gv.at/dam/jcr:a730a2e0-3525-4fcd-926a-588c4ae23a29/103a_2_mrv.pdf
https://project-cactus.at/wp-content/uploads/2025/03/Policy-Brief_CaCTUS_Perspektive_2025.pdf
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/publications/canadian-environmental-protection-act-1999.html
https://open.alberta.ca/publications/c02p5#summary
https://open.alberta.ca/publications/quantification-protocol-for-carbon-dioxide-capture-and-permanent-geologic-sequestration
https://www.saskatchewan.ca/business/environmental-protection-and-sustainability/a-made-in-saskatchewan-climate-change-strategy/legislation-and-regulations
https://publications.saskatchewan.ca/api/v1/products/121091/formats/140203/download
https://www.retsinformation.dk/eli/lta/2022/1593
https://www.retsinformation.dk/eli/lta/2021/2608
https://www.retsinformation.dk/eli/lta/2024/612
https://www.retsinformation.dk/eli/lta/2022/803
https://www.retsinformation.dk/eli/lta/2022/974
https://www.retsinformation.dk/eli/lta/2022/1050
https://www.retsinformation.dk/eli/lta/2022/1592
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000022934766/
https://www.legifrance.gouv.fr/codes/section_lc/LEGITEXT000006074220/LEGISCTA000024740129/
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000022470434/
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000024738062
https://www.reglementation-environnement.com/reglementation/29075-arrete-du-2-mai-2011-relatif-a-lapprobation-du-cahier-des-charges-captage-tran/
https://www.gesetze-im-internet.de/kspg/BJNR172610012.html
https://dserver.bundestag.de/btd/21/014/2101494.pdf
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Italy
x CCS framework lawt_egislative Decree 162/2011
x AmendmentDecree-Law 181/2023
x Supporting decreefecree-Law 76/202Mecree-Law 77/2021
X
X

Conversion lawLaw No. 108/2021
&2w WUDQVSRUW UHIJXODWHAK®M LFD.6 QRWAODADIVWVRIRORU &2w W

Norwa
X yAct of 21 June 1963 No. lr2lating to scientific research and exploration for and exploitation
of subsea natural resources other than petroleum resources
X 5HIXODWLRQV UHODWLQJ WR H[SORLWDWLRQ RI VXEVHD UH\
the continental shellHOR-2014-12-05-1517
X BHIXODWLRQV RQ VDIHW\ DQG ZRUNLQJ HQYEQRRQPRPHQW IRU &
02-25-186
Act of 29 November 1996 No. Relating to Petroleum Activities
Regulations to the Petroleum Activities AEQdR-1997-06-27-653
Act of 13 March 1981 No. @Pollution Control Act)
Regulations on Pollution ContrdfQR-2004-06-01-931
Planning and Building ActAct of 27 June 2008 No. J1
Regulations on Impact Assessme®R-2017-06-21-854
Act of 17 December 2004 No. §&reenhouse Gas Emission Allowance Trading Act)
Regulations on Emission Allowance TraditgOR-2004-12-23-1851
Regulations on materials and documentation for surveys and utilisation of subsea reservoirs
IRU &2w \PORR20DrIRA-13-2003
Sweden
x Environmental CodeSwedish Environmental Code

x &2w VWRUDJHddHalidh@ZDIN:PR Q
x State aid regulation (BECCS3egulation (2024:626)

Switzerland
x Klima- und Innovationsgesetz (KIG)Climate and Innovation Act
x Klimaschutz-Verordnung (KIV} Climate Protection Ordinance
X &2w $FW
x &2w 2UGLQDQFH

Australia

x Offshore CCS lawOffshore Petroleum and Greenhouse Gas Storage Act 2006
Sea dumping lawEnvironment Protection (Sea Dumping) Act 1981
$PHQGPHQW HQ D E Gka)Dunspihgy ArhgSdrieniVAct 2023
Environmental assessmeRPBC Act 1999
Carbon credits lawCarbon Credits (Carbon Farming Initiative) Act 2011
CCS methodologyCCS Methodology Determination 2021

United Kingdom
x CCS EU Exit RegulationStorage of Carbon Dioxide (Amendment) Regulations 2019
x Energy Act 2023CCS framework)

X X X X X X X X X

X X X X X

Table 6 provides an overview of the characteristics of national legislaasedimn the information
supplied by the templates. The selected countries have resulted in an overdochimgnce of EU
frameworks; nevertheless, national characteristics exhibit significaiattioa. A prominent market-
based approach employed by EU countries is the EU Emissions Trading System (EU ETShaahic
also been instrumental in facilitating €&avings through CCS, with CCU being substantially excluded
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https://www.normattiva.it/atto/caricaDettaglioAtto?atto.dataPubblicazioneGazzetta=2011-10-04&atto.codiceRedazionale=011G0207&atto.articolo.numero=0&atto.articolo.sottoArticolo=1&atto.articolo.sottoArticolo1=0&qId=03339461-1ae3-4694-9536-7914d52b0da0&tabID=0.7224119134324016&title=lbl.dettaglioAtto
https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:decreto.legge:2023-12-09;181
https://www.inapp.gov.it/strumenti-normativa/norme-statali/decreto-legge-16-luglio-2020-n-76/
https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:decreto.legge:2021;77
https://www.normattiva.it/atto/caricaDettaglioAtto?atto.dataPubblicazioneGazzetta=2021-07-30&atto.codiceRedazionale=21G00118&atto.articolo.numero=0&atto.articolo.sottoArticolo=1&atto.articolo.sottoArticolo1=0&qId=a190ddc1-068f-4a74-ad3d-c21e36b79fe7&tabID=0.7224119134324016&title=lbl.dettaglioAtto
https://technical-regulation-information-system.ec.europa.eu/de/notification/26291
https://www.sodir.no/en/regulations/acts/act-of-21-june-1963-no.-12-relating-to-scientific-research-and-exploration-for-and-exploitation-of-subsea-natural-resources-other-than-petroleum-resources
https://www.sodir.no/en/regulations/regulations/exploitation-of-subsea-reservoirs-on-the-continental-shelf-for-storage-of-and-transportation-of-co/
https://www.havtil.no/en/regulations/all-acts/?forskrift=186
https://www.havtil.no/en/regulations/all-acts/?forskrift=186
https://www.sodir.no/en/regulations/acts/act-29-november-1996-no2.-72-relating-to-petroleum-activities
https://www.sodir.no/en/regulations/regulations/petroleum-activities/
https://www.regjeringen.no/en/documents/pollution-control-act/id171893/
https://leap.unep.org/en/countries/no/national-legislation/regulation-no-931-pollution-control-pollution-control-regulation
https://www.regjeringen.no/en/documents/planning-building-act/id570450/
https://www.regjeringen.no/en/documents/regulations-on-impact-assessments/id2573435/
https://www.regjeringen.no/en/documents/greenhouse-gas-emission-trading-act/id172242/
https://lovdata.no/dokument/SF/forskrift/2004-12-23-1851
https://www.sodir.no/en/regulations/regulations/materials-and-documentation-in-connection-with-surveys-for-and-utilisation-of-subsea-reservoirs-on-the-continental-shelf-to-store-co/
https://www.government.se/legal-documents/2000/08/ds-200061/
https://rkrattsbaser.gov.se/sfst?bet=2014:21
https://www.energimyndigheten.se/en/sustainability/carbon-capture-and-storage/state-aid-for-beccs/
https://www.fedlex.admin.ch/eli/cc/2023/655/de
https://www.bafu.admin.ch/dam/de/sd-web/tg1LbuphOYXI/erlaeuterung_klimaschutzverordnung_kiv.pdf
https://www.fedlex.admin.ch/eli/oc/2024/376/de
https://www.fedlex.admin.ch/eli/oc/2024/705/de
https://www.nopsema.gov.au/about/legislation-regulation-and-compliance
https://www.legislation.gov.au/C2004A02478/latest/text
https://www.legislation.gov.au/C2023A00099/asmade/text
https://www.legislation.gov.au/C2004A02478/latest/text
https://www.legislation.gov.au/C2011A00101/latest/versions
https://www.legislation.gov.au/F2021L01379/asmade/text
https://www.legislation.gov.uk/uksi/2019/544
https://www.legislation.gov.uk/ukpga/2023/52/contents
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[47]. In addition to not being bound by EU legislation, Canada and Australia deatershigh level
of regional variation due to the combination of federal and state-level legislation. fatee€anada
and Australia have each developed their own market instruments regardisgvi@s, CCS and CCU.
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Table 6: Characteristics of CCUS legislation based on templates. No claiattioacy or completeness. Note: Germany enacted relevant law in Novafte@fe template was filled in.

Dimension Austria Germany France Italy Denmark Sweden Norway United Kingdom Switzerland Canada Australia

Reference to | Yes Yes Yes Yes Yes Yes Yes Formally transposed; | No No No

EU CCs retained in national

Directive law post-Brexit

Basic Restrictive Transition from | Fully Implemented | Actively Supplemented | Framework based on | Comprehensive Independent Multi-level Multi-level

structure of restrictive to implemented EU expanded environmental | implementation of EU | national framework; | framework (federal + (federal +

the legal enabling legal framework| framework framework law framework | legislation combined | strong state steering | under provinces) states)

framework (KSpG (2012) with national laws via regulator development
FAreformed
2025)

&2w VWR Prohibited Formerly only | Regulated Regulated Regulated - Regulated - Regulated via offshore| Permitted and No complete Permitted, Permitted;
(exception: | research; (permitting, (Monitoring Permitted incl. | Permitted and environmental regulated; strong framework highly specific
research); expansion monitoring, obligations) commercial + legislation; based on | offshore focus with yet; focus on | regulated (incl. | legislation
Permission | implemented closure) pilot projects EU Directive high potential and export sueto | provincial (on-
in Nov. 2025 (off- implementation and commercialization limited storage | law), regional | /offshore)
preparation | shore + continental shelf options frameworks regional

optional regulation frameworks
onshore)

&2w No specific | Regulated sincg Regulated in Technical Law allows Part of Covered by regulationy Regulated with No transport Infrastructure Partially

transport regulation 2025; being environmental | regulation cross-border environmental | on transport and licensing system; law so far; exists + regulated; no

opened law; (under transport; and support LQMHFWLRQ H further regulation for | future eligible for national
(London international development) | transport actin | schemes continental shelf non-pipeline transport| regulation and | support network
Protocol) agreements preparation in development export options

planned

&2w FDS| No specific | Permitted Regulated in No standalone| Explicitly Part of state No specific regulation | Regulated; supported| Part of climate | Broad No
regulation under strict environmental | regulation permitted (e.g. | support via CfD-like contracts| legislation recognition standalone

conditions law municipalities) | programs and tax incentives (incl. DAC, regulatory
BECCS) framework

&2w Only general| Politically Indirectly No specific No specific Part of support | No specific regulation | Integrated in Energy | Regulated Strictly linked | Part of

utilisation law promoted, regulated regulation laws, but architecture Act 2023; supported | (only eligible WR 3SHUH overall

legally under (industrial & politically in cluster-based if permanently | VW R U D JH| carbon
development environmental integrated industrial applications| bound) framework
law)

Key laws/ CCs KSpG A& Environmental | Legislative Subsoil Act, Environmental | Multiple acts and Energy Act 2023,; Climate and CEPA + Offshore

instruments | Prohibition KSpTG (2025) | Code + decrees| Decree several CCS Code + CCS regulations including: | 6 WRUDJH R 4§ Innovation Act | provincial laws | Petroleum &
Act (20102011) 162/2011 laws 20212022 | regulation subsea resource act, | Regulations 2010; EU &2w $FW +ITC rules GHG Act,

petroleum act, Exit Regulations (revised); CCS EPBC Act,
pollution control act, 2019; cluster funding | Actin ACCU
EU ETS programmes; EU ETS preparation system
implementation, CCS-| linkage
related offshore and
safety regulation,
planning and
environmental
legislation
Regulatory National National + National National National National + National National + regulator | Federal + Federal + Federal +
level federal states agency cantons provinces states
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5 CONCLUSIONS

5.1 ACTIVITIES ON EU LEVEL

The analyses at the European level and for various countries across Eurboggoad(see Section 2.1)

show that significant activities are taking place in the area of carbon rmasatyeHowever, the

intensity of these activities and the readiness of countries for CCU a@d/&ies significantly. This
KLQGHUV WKH VPRRWK LPSOHPHQWDWLRQ RIXHQMKHDILQNW DR/QDHC
industrial transformation and the achievement of climate goals.

While Task XXI focuses on the industrial aspects of circular carbon, anah®esd that, despite CCU

being frequently mentioned in relevant EU policy documents and included in researshpaod

schemes, the main focus seems to lie with CCS and CDR at internatiohational levels. This is

likely due to the significant policy and legal framework efforts to enable mmmdgte CCS and CDR on

a broad scale, whereas CCU essentially involves novel chemical procesgets the shared steps of

& 2w Frie @Ml ¥ansportation. However, its industrial integration often requires suddsedfurt.
Furthermore, CCU is not usually directly acknowledged in the ETS, making it fesstie¢ from an

economic perspective in the short term. Nevertheless, the need to replhocafsa with recycled or

renewable carbon for industrial purposes is well recognised, for example kEv&Usee the EU
Commission's Communications on 'Sustainable Carbon CyclesD[g] Gowards an ambitious
,QGXVWULDO &DUERQ 001 DThe PELi¥/or Bpecifit shidmicals, such as methanol

IURP &2w EXW RWKHU URXWHY YLD ELRPDVV NRE@KHW LR Q HDR/G
FDSWXUH DUH DOVR PHQWLRQHG $PRQJ WKH FKDL@QOHQRHW2W%W J
transport and storage options are considered the main bottleneck. One solution fotyste &l is

WKH GHYHORSPHQW RI &&86 KXEV L H UHJLRQDO FOXVWHUV RI

,Q WKH &RPPXoafdan bRiQiods Industrial Carbon Management for the EU" W KH

following constraints of CCU were identified:

High energy demand of CCU processes reduces overall climate benefits

High costs and uncertain economic viability at scale

Incomplete recognition of CCU benefits in current policy frameworks

1HHG IRU UREXVW FDUERQ DFFRXQWLQJ V\VWHPYV DYRLGLQJ
Lack of clear regulatory framework for large-scale CCU deployment

,QIUDVWUXFWXUH JDSV HVSHFLDOO\ IRU OLQNLQJ &2w VRXU
Dependence on hydrogen availability for many CCU applications

Uncertainty in emissions accounting (upstream vs downstream)

Limited inclusion of non-permanent CCU products in EU ETS rules

Strong reliance on fossil carbon still persists (e.g. >90% in chemical industry)

Need to ensure environmental integrity and liability management (e.g. leakage risks)

Remaining structural and market barriers slowing deployment

X X X X X X X X X X X X

To tackle these challenges, the following measures are foreseen:

X $VVHVV GKPMQEGEROLF\ RSWLRQV WR LQFUHDVH XSWDNH RI
x Develop sector-specific CCU roadmaps together with industry stakeholders

x Use the knowledge-sharing platform for CCUS projects to coordinate and atzeler
deployment

Establish a coherent EU-wide carbon accounting framework covering the full value chain

Ensure the framework reflects actual climate benefits and creates effective incentives

Introduce measures to incentivise both permanent and non-permanent CCU applications

Identify and remove regulatory and structural barriers to CCU deployment

X X X X
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x Promote market uptake of sustainable carbon as an alternative to fossil carbon

X Support development of production pathways in industry (especially chemicag) us
sustainable carbon

X Strengthen policy alignment with initiatives such as biotech and biomanufgcturin

X Support innovation and scaling of CCU technologies across all maturity leved (&
deployment)

7TKXV &&8 LV VHHQ WR KDYH VWURQJ SRWHQWQEOWW EXWJ DE V KRL
policy clarity, infrastructure development, and economic incentives to overconeatcharriers and

scale effectively. Consequently, the EU plans to scale CCU by combiningtnirac&ntives, clearer

regulation, industrial cooperation, and innovation support, while ensuring robust aadoomting and

removing barriers to deployment.

5.2 CO2 MANAGEMENT STRATEGIES

Across the countries analysed, carbon management strategies show strong convergence imgpositioni
CCUS as aomplementary rather than primary decarbonisation tool Most strategies follow a clear
SPLWLJIIDLW VY R/Q - @rirdtisiRg energy efficiency, renewables, and electrification - while
recognising CCUS as necessary where emissions cannot otherwise be avoidgeérspastive is
consistent with international assessments, which emphasise that CCUS pjay@rargpbut ultimately
indispensable role in achieving net-zero emissions.

A central commonality is the consistéigicus on hard-to-abate sectorsincluding cement, steel,

chemicals, and waste treatment. Across countries, CCUS is primaiiifiyeglias a solution for process-
related emissions that persist despite other mitigation measures. atthdise, its role is increasingly
expanding beyond industrial decarbonisation toweacbon removal, with technologies such as
BECCS and direct air capture being integrated into long-term strategiéfset residual emissions and
enable net-negative pathways.

Despite this convergence in strategic orientation, countries differ inpiéiyy maturity and pace of
implementation. Some have already moved toward more advanced deployment frameworks,
characterised by investment programmes, cluster-based approaches, and the bgiiktdual of
transport and storage systems. Others remain in earlier stages, focusesfablishing legal
frameworks, developing infrastructure plans, and testing pilot projectseveral cases, structural
constraints - such as limited domestic storage capacity or restrictivatoeguegacies - continue to
slow down deployment and increase reliance on international solutions.

A key cross-cutting insight is that carbon management strategies aramiemally shaped by
infrastructure considerations 7KH DYDLODELOLW\ RI &2w WUDQVSRWWGIHWZR
industrial hubs represents the central challenge for scaling CCUS. Acomsdges) the development of

shared infrastructure - whether through pipelines, shipping, or hub-based sybssr@merged as the

main enabler for moving from pilot projects to systemic deployment.

Differences also emerge fegulatory approaches though these are best understood as variations in
degree rather than fundamentally distinct models. Some countries emphasigee aestrictive
application of CCS, limiting its use primarily to unavoidable enissiand excluding certain sectors,
while others adopt a broader, more technology-open framing. In practice, hothegerapproaches
converge on similar use cases, particularly in industrial applications and, incrngasingarbon
removal.

Another important dimension is tiggowing relevance of international cooperation Many countries

depend on crosE RUGHU &2w WUDQVSRUW DQG DFFHVV WR VKBUHG VW
geological capacity is insufficient or unavailable for various reasons. rémid is contributing to the

emergence of transnational infrastructure systems and greater alignmegulatary frameworks,

particularly in the European context.
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At the same timegarbon removal is gaining strategic importancewithin national climate policies.
Several countries explicitly include negative emissions as a hecessary conplensenissions

reductions, recognising that a portion of emissions will remain unavoidable. Tharecemthe role of

CCUS not only as a mitigation technology, but also as a tool for balansidgakemissions in the long
term.

Despite ongoing technological and regulatory progssial acceptance remains an important and
context-dependent factor Public awareness of CCUS is generally limited, and acceptance varies
across regions depending on perceived risks, local impacts, and trust in institdtto a result,
stakeholder engagement and transparent communication are increasingly recogniséitahs
components of successful implementation.

In summary, carbon management is evolving intoee element of climate strategigswith broad
agreement on its role in addressing residual emissions and enabling climatétyneiidle national
approaches differ in terms of pace, regulatory design, and structural condhieysre gradually
converging toward a shared model centred on industrial decarbonisation, cammral, and the
development of large¢ FDOH &2w LQIUDVWUXFWXUH

5.3 NATIONAL LEGAL PROVISIONS ON CARBON DIOXIDE
CAPTURE, UTILIZATION, AND STORAGE

Across the analysed countries, thgal frameworks for CCUS show varying levels of development

and regulatory maturity . Several countries, including Australia, Canada, Denmark and Norway, have
already established relatively advanced regulatory systems, with a strosgofoc@Q import and
storage by the latter two. However, the majority of countries dkrénsa transitional phase, such as
France, Italy, Sweden, Germany, Austria and Switzerland.

In many casegountries have taken different legislative approachesome have introduced dedicated
CCUS-specific regulations, while others integrate CCUS into existingcemméntal and climate
legislation. The latter is particularly evident in European countries suchaasef- Italy, Sweden,
Norway and Switzerland. In contrast, outside the EU, countries like Canada and Ausyralameilti-
level governance systems, where provinces or states play a significant regulatory role.

Across the EU Member States, a common legal foundation is providgefr example by the EU CCS
'"LUHFWLYH 'LUHFWLYH (& 7KLV GLUDBWLYKLFKLEDEUBVHE
core regulatory component. Accordingly, the most detailed legal provisiores teektbrage, especially

regarding permitting procedures, monitoring obligations, liability rules assilde limitations.

7KH SHUPLVVLELOLW\ RI &2w VWRUDJH KRZHYHUWhlAUsttidY VLIQL
VWLOO SURKLELWYV &2w VWRUDJH *HUP FQX R R\RArMHHFFOK@GW Q ¥
'"HQPDUN )UDQFH ,WDO\ &DQDGD DQG $XVWWIrOLD/ HEDQ WGHDYG\OMRA
related capacities. In this context, cross-border solutions are also impastamany countries rely on
international cooperation for storage and transport.

&RPSDUHG WR VWRUDJH WKH UHJXODWRU\ IUDPHZRDNWY IRRHVE 2w
developed and often fragmented. This reflects the early stage of infrastructure and market
development in these sectors,Q SDUWLFXODU &2w XWLOLVDWLRQ WHQGYV
attention across all analysed countries. This is of particular relevance with regard to IET®ask

XXI, which focuses on industrial circular carbon and industrial symbiosis.

2YHUDOO WKH OHJDO ODQGVFDSH RI &&86 LV FRD W2wWWHVUR UHDG He
while transport and utilization remain less clearly defined and are still evolving trjurisdictions.

6 OUTLOOK

The work presented here represents a first step towards a comprehensive corapaatonal legal
SURYLVLRQV DQG &2w PDQDJHPHQW SUDFWLFHV VXHDW ROWR IPW H3X
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to specific countries and high-level analysis. Additionally, the CCUS policy lapdsis constantly

evolving, resulting in analyses quickly becoming outdated. Nevertheless, thisaspagh the

importance of the topic and highlights the need to continue this research in Pdssk XXI. The

analysis should be expanded to include more European countries and other natighsbahszale.

7TKH FRXQWULHVY WR EH LQFOXGHG FRXOG EH@KPRPWHQIHRVNGER® H/
product (GDP) (see Figure 2, Figure 3, and Figure 4), or their suitability for CCU and CCS (e.g. due to
geological storage space or high renewable energy production, which is a preréguibie energy-

intensive CCUS chains).

With regard to the core topics of Task XXI specifically, it was fourat the CCU policy and legal
frameworks, as well as national ambitions, are highly fragmented fougaeasons. Although the need
to replace fossil carbon in chemical feedstocks is widely recognised, implementation lisnitéeinto
research and development, lighthouse projects, and clusters. Although the I&thisgpto develop
and utilise the potential of CCU across Europe, actual action, particularly atitreahksvel, remains
low compared to CCS or alternative carbon sources (e.g. biomass). This results iroppsseahities
with regard to climate change and clean industrial transformation. Therefestraongly recommended
that the Task continues its efforts to foster the future developmaritcafar carbon and industrial
symbiosis in the EU and beyond.

. Global CO, Emissions Share in 2023 in % Figure 2: Global CQ emission by
] .
ulg: —— 13,0 315 country, top 20 in 2023. Source: Global
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ANNEX

ONLINE WORKSHOP 1 +12.06.2025

Time: 2:00 PM (CET)
Format: Internal interactive workshop focused Activity A of both subtasks
Participants: 13 attendees from 4 countries (Austria, Germany, Sweden, Denmark)

x

Simon Moser (Energieinstitut an der JKU Linz)
Hans Bohm (Energieinstitut an der JKU Linz)
Anja Gahleitner (Energieinstitut an der JKU Linz)
Amanda Pleier (FfE)

Benjamin Flei3 (BOKU)

Tobias Proll (BOKU)

Josephin Paetzold (AEE Intec)

Daniela Leibetseder (AIT)

Veronika Wilk (AIT)

Philipp Wolf-Zéliner (Montan University Leoben)
Sima Ajdari (RISE)

Thomas Timmel (Biobase)

Zheng Grace Ma (SDU)

X X X X X X X X X X X X

Agenda and content regarding Subtask #4:

The workshop began with a brief recap to bring all participants @pded and to ensure a shared
understanding of the project's objectives and progress.

The session then proceeded with Subtask #4 / Activity A, which focasthe @omparison of national
perspectives on Carbon Capture, Utilisation, and Storage (CCUS), foondihg following questions:
Do you have national strategies? Do you have national CCUS laws? How to proceed in your country?

Following the workshop, a template was circulated to the workshop partigadtother IETS XXI
members (see Section 3.2) with the aim of eliciting furthfarmation on C@management strategies
and national legal provisions on CCUS.

Further material: Presentations slides (Annex)

ONLINE WORKSHOP 2 +15.01.2026

Time: 2:00 PM (CET)

Format: Invited workshop focused okctivity A of Subtask #4

Participants: 21 attendees from 7 countries (Austria, Germany, Sweden, Denmark, Norway, United
Kingdom, Portugal)

Presenters

X Simon Moser (Energieinstitut an der JKU Linz)

Valerie Pfeffer-Rodin (Energieinstitut an der JKU Linz)

Karin Pettersson (RISE)

Hannes Kracht (FfE)

Alveberg Lars-Jakob (Ministry of Energy, Norway)

Clara Anzengruber (Federal Ministry Agriculture and Forestry, Climate anddamental
Protection, Regions and Water Management, Austria)

Hans Bohm (Energieinstitut an der JKU Linz)

Christiane Hennig (DBFZ; IEA Bioenergy Task 40)

X X X X X

X X
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Participants from IETS XXI Austria:

Benjamin Fleif3 (BOKU)
Josephin Paetzold (AEE Intec)
Daniela Leibetseder (AIT)
Philipp Wolf-Zéllner (Montan University Leoben)
Tobias Proll (BOKU)
Anja Gahleitner (Energieinstitut an der JKU Linz)

X
X
X
X
X

X

Participants from IETS XXI excluding Austria:

X
X
X
X
X

X

Jawad Elomari (Sintef)
Nasrin Arjomand Kermani
Sima Ajdari (RISE)
Lovisa Harfeldt

Zheng Grace Ma (SDU)
Jonathan Gongalves (University of Porto; Bondalti)

Other participants:
X $EGXOT$]LIEA GHGXUniversity of Sheffield)

Agenda:
Time Session Speaker(s)
14:00 - Welcome and Introduction Simon Moser
14:10 Energieinstitut an der JKU

Overview, Previous Approach, and
Next Steps

Valerie Pfeffer-Rodin
Energieinstitut an der JKU

National CCUS Strategies and Political-Legal Frameworks

14:10 - Sweden: Creation of National Karin Pettersson

14:25 Strategies for CCS Implementation Expert in CCUS at RISE

14:25 - Germany: Regulatory Landscape in Hannes Kracht

14:35 Germany Senior Research Consultant and Senior Project
Engineer at FfE

14:35 - Norway: Regulatory Landscape in Lars-Jakob Alveberg

14:45 Norway Assistant director general Ministry on Energy /
Norway

14:45 - Austria: CCUS/Carbon Removals - Clara Anzengruber

14:55 Current Status and Outlook Federal Ministry Agriculture and Forestry,

Climate and Environmental Protection, Regions
and Water Management / Austria

Practical Applications and Relevance

14:55 - Austria: Relevance for Austria through ~ Hans Bohm

15:05 the CaCTUS Project Energieinstitut an der JKU

15:05 - IEA Bioenergy strategic project: Focus  Christiane Hennig

15:15 National perspective and country case  IEA Bioenergy Task 40 & BECCUS Inter-Task
study Denmark Leader

15:15 - Q&A All speakers, moderated by Simon Moser

15:30 Energieinstitut an der JKU

Closing remarks

Further material: Presentations slides (Annex)
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FINAL PRESENTATION +08.06.2026

Time: 08:30 AM (CET)
Format: Public workshop focused on resultsAwstivity A of Subtask #4
Participants: 22 attendees from 10 countries

The results of Subtask #4 / Activity A were presented in an online publienfoiollowed by a
discussion. A total of 22 participants from 10 countries (Australia, Austria, Canada, Denmark,, Finland
Germany, the Netherlands, Portugal, Sweden and the United Kingdom) joined the online seminar.

The presentation slides can be found in the attachment.

TEMPLATES

The completed templates can be found in the Annex. Below are screenshots of the origlatd.tem
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zZzlets

Template for Task XXI, Subtask 4 Carbon Capture, Activity A

Comparison of national perspectives on CCUS
Version 2025-06-12

Country:
Person/Institution filling out:
Date of filling out

Laws on CCU and/or CCS in your country

Is your country subject to the EU's CC5 directive?

What laws/regulation is additional to the EU's CC5 directive and in force?

CO; capturing:

C0; transport:

C0i; utilization

CO; storage

L

[=]

Figure 5: Template (1/3) for Subtask #4 / Activity A. Source: diemstitut an der JKU Linz.

IETS, Industrial Energy-Related Technologies and Systems

29



DECARBONIZING INDUSTRIAL SYSTEMS IN A CIRCULAR ECONOMY FRAMEWORK

z=lets

Strategies on CCU and/for CCS in your country (at the national level)

=Ne

General content and intention (CCUS topics addressed):

Proposed legal framework adoptions:

Proposed measures on CO;z capturing:
Specific subaysstign: is there a definition on hard-to-abate sectors and their sligibility

Proposed measures on CO; transport:

Proposed measures on CO; utilization:

Proposed measures on CO; storage:

Specific sub-guestion: are there limitations regarding emissions allowed for CCE
Specific sub-question: social acceptance

Figure 6: Template (2/3) for Subtask #4 / Activity A. Source: diemstitut an der JKU Linz.
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wzlets

If applicable

Strategies on CCU and/or CCS in your country (at the regional level)

[same headlines as above]

Strategies on CCU and/or CCS of relevant industrial companies located in
your country (at the regional level)

[same headlines as above)

Figure 7: Template (3/3) for Subtask #4 / Activity A. Source: Energieinstitut an der JKU Linz
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CONTACT INFORMATION

IEA IETS Task XXI manager: Dr. Simon Moser
Subtask #4 / Activity A manager:Dr. techn. Valerie Pfeffer-Rodin

Energieinstitut an der Johannes Kepler Universitéat Linz
Altenberger Stral3e 69
A-4040 Linz

+43 (0)732 / 2468 5656
office@energieinstitut-linz.at
www.energieinstitut-linz.at
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DECARBONIZING INDUSTRIAL SYSTEMS IN A CIRCULAR ECONOMY FRAMEWORK

About the Technology Collaboration Programme (TCP) on Industrial
Energy-Related Technologies and Systems (IETS TCP)

Founded in 2005, the IETS TCP is dealing with new industrial energy technologies and systems.

Our mission is to foster international cooperation among OECD and non-OECD cotiotries
accelerated research and technology development of industrial energy-relatetbtgel and systems.
In doing so, we seek to enhance knowledge and facilitate deployment of cost-efieativdustrial
technologies and system layouts that enable increased productivity serdpbeduct quality while
improving energy efficiency and sustainability.

Through our activities, we will increase awareness of technology and energy effigipociuaities in
industry, contribute to synergy between different systems and technologieshamde international
cooperation related to sustainable development.

Disclaimer

The IETS TCP is part of a network of autonomous collaborative partnerships focusedderrange

of energy technologies known as Technology Collaboration Programmes or TCPs. The CPs ar
organized under the auspices of the International Energy Agency (IEA), BUCHRware functionally

and legally autonomous

IETS, Industrial Energy-Related Technologies and Systems 33
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First Task-Iinternal
iInteractive Workshop:

IETS Task XXI

Net-zero industrial processes in a circular economy framework

2025-06-12
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IETS Task XXI

2.00 pm Welcome

Recap

T Brief recap to bring everyone up to speed and ensure a common
understanding

T Subtask 4 Carbon Dioxide Capture in Indu§iyyon Moser
T Subtask 5 Facilitation of Industrial SymbioSisya Ajdari

Subtask 4t Activity A: Comparison of National Perspectives on CCUS
Simon Moser & Hans B6hm

5.00 PM End

Technology Collaboration Programme
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IETS Task XXI

Phase 3

Subtask 4: Carbon Dioxide Capture in Industry

Activity A. Comparison of national perspectives on CCUS

. IETS Task XXI: Net-zero industrial processes in a cireataromy
- CO, management strategies

2 = framework
- National legal provisions e 1
Activity B. CCU Value Chains and Stakeholder Database Phase 1 Phase 2 Phase3
Activity C. Integration of carbon dioxide capture in industry

Subtask 2 Subtask 4

| |
| |
| |
| |
| |
| |
Circular Carbon | Carbor_l Dl :
I Capture in Indust |
Definition Phase Subtask 1 | |
Circular Carbon & : RISE :
Industrial Symbiosi
Y Subtask 3 I Subtask 5 :
| |
| |
| |
| |
| |
| |
| |

- CC trade-offs (purity, quality, energy)
- Real-life challenges of CC in industry

Activity D. Networking

> .
P e i) e Facilitation of

oriented Ir_1du_str|a| Industrial Symbiosi
Symbiosis

Subtask 5: Facilitation of Industrial Symbiosis
Activity A. Portfolio of Industrial Symbiosis Facilitation tools —

Activity B. Broadening the perspectives on Implementing technologies for IS
Activity C. Networking

Technology Collaboration Programme
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IETS Task XXI

Phase 3 +iO0ENE N

Subtask 4: Carbon Dioxide Capture in Industry

_ IETS Task XXI: Net-zero industrial processes in a cireataromy
- National legal provisions ramenore

' 4 Energy- and carbo

oriented Industrial IR O

Industrial Symbiosi

Symbiosis

Subtask 5: Facilitation of Industrial Symbiosis

Activity B. Broadening the perspectives on Implementing technologies for IS
Activity C. Networking

Activity B. CCU Value Chains and Stakeholder Database Phase 1 Phase 2 i
Activity C. Integration of carbon dioxide capture in industry i
- CC trade-offs (purity, quality, energy) gl |

- Real-life challenges of CC in industry Detiniion Phase ; i

Circular Carbon &| RISE

Activity D. Networking ruerial Symoios - Subtask 5 i
|

|

|

|

|

|

|
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IETS Task XXI
Phase 3 *workshop-based elaboration

ST4A: Discussion of expected contents, discussion of key indicatdesywords; provisions

STA L) = N on CO2 Capture, the Utilization of captured CO2, and the permanent Storage of captui

202506-12, Thursday, 2 pm CET, online 21-internal
STSA (#1) >> SDU oo : - o
ST5A: Kick-off & Overview: Present scope, key findings; set expectatioosrfvibutions
202510-13, Monday, 2 pm CET, online inter-TCP ST4A (#3) >> EIJKU ST4A: Workshop with other TCPs >> show idea, name contacts
ST4B: Method stakeholders and value chains
202511-24, Monday, 2 pm CET, online 2l-internal DU ) = ANHERLE ST5A: Categorization & Standardization: Collect presentations on tool types; compile

DU = S0 taxonomy afterward

20251209, Tuesday, 2 pm CET, online (public holida

Monday)
2026:01-16, Thursday, 2 pm CET, online by invitation ST4A: Country-specific presentations by national experts
2026:02-09, Monday, 2 pm CET, online 21-internal plan Graz meetinBoth subtasks
2026-03-09, Monday, 2 pm CET, online public ST4A (#4) >> EIJKU ST4A: Presentation of final results (webinar)
ST4B: discussion on CCCUS value chains and stakeholder methodologssidison
ST4B >> AIT/EIIKU Worksh.op_ in Q4_/2026 for 7_ m_|nute sh.ort ppt of any carbon capture_ prOJect (_)ut there
ST4C1 >> MUL ST4C1: dlSCUjSIOI’l onCCin |ndkusr:ry. techn/ologles, energy demaritics) residues,
i . " capture rate; discussion on workshop in Q4/2026
2026:04-14, Tuesdayersonal meetingn Graz 2l-internal ST4C2 >> EIJKU END of STA’ST4C2: discussion on CC challenges in practice; discussion on opik€B4/2026
ST5A (#3) >> SDU : : - = ) . .
ST5A: Portfolio Prototype Presentation: Present initial web-based desidgreseive high-
ST5B >> RISE -
level input
STF5B: (??)
2026:10-12, Monday, 2 pm CET, online public EI]‘:(%(Cl @ €)= (IS
2026:11-09, Monday, 2 pm CET, online public EE‘:(%(Cl e e2) =2 Uk
2026:12-09, Wednesday, 2 pm CET, online inter-Task (inter-TCP?) ST5B >> AEE/RISE
2027-01-11, Monday, 2 pm CET, online public SF4B >> AIT
Both subtasks start draftincBoth subtasks: Ideas/Topics/Contents for continuation
2027-02-08, Monday, 2 pm CET, online 2l-internal . . “STBA: Finalization & Implementation: Roadmap Present refined portfolio; gathedr fin
ST5A (#3) continuation
comments
2027-03-08, Monday, 2 pm CET, online
END of othe

2027-04-12, Monday, 2 pm CET, online Activities

2027-10-11, Monday, 2 pm CET, online 21-internal Both subtasks e

report



|
Industrial
Energy-Related
Technologies
and Systems

An IEA Technology Collaboration Programme

Activity 4-A

Comparison of national perspectives on CCUS
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IETS Task XXI xSubtask 4 e

ACTIVITY A: Comparison of national perspectives on CCUS
(Q1/2025 +Q2/2026)

Al) Identification and compilation of natiohalCON S Management strategies

f Aim of the activity: Identification of national CO, management strategies and compilation of these.

f general comparison will be made, overlaps and contradictions will be identified, and success factors and problems
based on the overlaps/contradictions will be derived

f workshop for description and discussion of contents

A2) NationallegalproviSions en carbon dioxide capture, utilization, and storage

f Aim of the activity: identification of national (including EU) provisions on CO, Capture, the Utilization of captured CO,,
and the permanent Storage of captured CO.,.

f First workshop to allocate responsibilities and form expectations on the feedback to be derived.
f National investigation (e.g. one day of research and interviews per country).
f Second workshop to exchange findings and derive overlaps and highlights.

f National investigation on issues identified in other countries (e.g. half-day of research and interviews per country).
National conclusions template (one page).

Final workshop and discussion.
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IETS Task XXI xSubtask 4 e

ACTIVITY A: Comparison of national perspectives on CCUS
(Q1/2025 +Q2/2026)

Al) Identification and compilation of national CO  , management strategies
f Aim of the activity: Identification of national CO, management strategies and compilation of these.

f general comparison will be made, overlaps and contradictions will be identified, and success factors and problems
based on the overlaps/contradictions will be derived

f workshop for description and discussion of contents
A2) National legal provisions on carbon dioxide capture, utilization, and storage

f Aim of the activity: identification of national (including EU) provisions on CO, Capture, the Utilization of captured CO,,
and the permanent Storage of captured CO.,.

f First workshop to allocate responsibilities and form expectations on the feedback to be derived.
f National investigation (e.g. one day of research and interviews per country).
f Second workshop to exchange findings and derive overlaps and highlights.

f National investigation on issues identified in other countries (e.g. half-day of research and interviews per country).
National conclusions template (one page).

Final workshop and discussion.
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IETS Task XXI xSubtask 4 e

ACTIVITY A: Comparison of national perspectives on CCUS
(Q1/2025 +Q2/2026)

Al) Identification and compilation of national CO  , managemeg
QUESTIONS TO ALL.:

Do you have national strategies?

f general comparison will be made, overlaps and contradictio Do you have national CCUS laws?
based on the overlaps/contradictions will be derived

f workshop for description and discussion of contents How to proceed in your country?

A2) National legal provisions on carbon dioxide capture, utilization, are

f Aim of the activity: Identification of national CO, manageme

f Aim of the activity: identification of national (including EU) provisions on
and the permanent Storage of captured CO.,.

f First workshop to allocate responsibilities and form expectations on the feedback to be derived.

f National investigation (e.g. one day of research and interviews per country).

ation of captured CO,,

f Second workshop to exchange findings and derive overlaps and highlights.

f National investigation on issues identified in other countries (e.g. half-day of research and interviews per country).
National conclusions template (one page).

Final workshop and discussion.
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Current legal and regulatory framework on CCUS
Austrian situation

Tl egal situation regarding CCU and CCS strongly influenced by EU law

tMain legal basis at European level regarding CCS: Directive 2009/31/EG
on the geological storage of carbon dioxide (CCS-Directive)
T Outline and analysis of the provisions of the CCS-Directive

T Right not to allow any storage in the Member State AAustria has made use of this:
Federal Act on the Prohibition of Geological Storage of Carbon Dioxide

T Evaluation of the ban at regular intervals; last evaluation in 2024 A
recommendation of the federal government to (partially) permit geological storage of
CO, for residual emissions in "hard-to-abate" sectors

1 Conditions for an exemption from the obligation to surrender allowances in the
EU ETS in connection with CCU and CCS

T Exemption for CCS as defined by the CCS Directive
T Exception regarding CCU only if CO, is permanently chemically bound in products

Technology Collaboration Programme
by leQ
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Austrian Carbon Management Strategy (CMS)

Key Messages

T Even though Austrian climate neutrality ambitions follow P LW L JD W L &@ 3IH Q M \&itiency
| L U grificiples, additional measures in terms of CCUS and CDR are considered mandatory

T CCSshouldbe UHVWULFWHB- WRDYKIBDUB P |Lwhich Ra® té be defined accordingly to
not circumvent or weaken above principles and reduce theriskof SVWUDQGHGapdvVVHWV’
3IRVVLOLOQWFN

AConditional definition R 3SK-DEDWH’

3 3 UR Fdlst®d CO ~quantities are considered unavoidable to the extent that their generation cannot be avoided

despite optimization of the production process or product. These CO equantities are considered unavoidable in the

context of the transformation to a climate-neutral basic materials industry if no alternative processes and no

alternative products or resources are available IRU WKH VDPH DSSOLFDWLRQ RU WKHLU SRWHC

37 Kavailability of alternative options is subject to change over time and is driven by continuous research and
development, as well as social development, so that CO eemissions that are considered unavoidable today may
be avoidable in the future XQGHU IXUWKHU GHYHORSHG IUDPHZRUN FRQGLWLRQV ~

Technology Collaboration Programme
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Austrian Carbon Management Strategy (CMS)
Action Plan (phase 2)

Part 1. Creation of the basic legal framework

1. Lifting the ban on geological CO  estorage in Austria and creating the necessary legal
framework for geological CO estorage in Austria

2. Evaluation and adaptation of the legal situation  of pipeline-based CO etransport

3. Further legal (accompanying) measures  and reform steps along the entire
CCUS/tCDR chain

4. Improvement of international cooperation and coordination as well as further
development of the technical basis and the legal, economic and political framework

Technology Collaboration Programme
by leQ
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Austrian Carbon Management Strategy (CMS)
Action Plan (phase 2)

Part 2: (Infrastructure) development and (measures) implementation

1. Creation of a science-based, holistic, scenario-based, time-differentiated
planning basis covering all relevant sub-areas for the national and cross-border ramp-
up of the necessary CCUS/tCDR infrastructure and its operation

2. Creation of a legal framework for the implementation of minimum capture,
transport and storage target s for CO eand CO sremoval targets for technical sinks
and securing storage capacities in other (European) countries

3. Creation of the legal and organizational framework to promote and incentivize
research and development activities for CCUS/tCDR

4. Creation of the legal, financial and organizational framework to promote and
iIncentivize (industrial) lead, pilot, demonstration and real-life projects or feasibility
studies for CCUS/tCDR

Technology Collaboration Programme
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Austrian Carbon Management Strategy (CMS)
Action Plan (phase 2)

Part 2: (Infrastructure) development and (measures) implementation
5. Establishing an effective and efficient administrative and public authority structure

6. Creating the legal, financial and organizational framework to actively initiate and
promote individual pilot/lead projects as part of a coordinated ramp-up of the
CCUS/CDR infrastructure

7. Increasing the acceptance of CCUS/tCDR by establishing proactive public relations
work to provide broad information on the security, application and necessity of
CCUS/CDR in Austria

Part 3. (Measures) implementation of natural sinks

Technology Collaboration Programme
by leQ



IETS Task XXI xSubtask 4 e

ACTIVITY A: Comparison of national perspectives on CCUS
(Q1/2025 +Q2/2026)

Al) Identification and compilation of national CO  , managemeg
QUESTIONS TO ALL.:

Do you have national strategies?

f general comparison will be made, overlaps and contradictio Do you have national CCUS laws?
based on the overlaps/contradictions will be derived

f workshop for description and discussion of contents How to proceed in your country?

A2) National legal provisions on carbon dioxide capture, utilization, are

f Aim of the activity: Identification of national CO, manageme

f Aim of the activity: identification of national (including EU) provisions on
and the permanent Storage of captured CO.,.

f First workshop to allocate responsibilities and form expectations on the feedback to be derived.

f National investigation (e.g. one day of research and interviews per country).

ation of captured CO,,

f Second workshop to exchange findings and derive overlaps and highlights.

f National investigation on issues identified in other countries (e.g. half-day of research and interviews per country).
National conclusions template (one page).

Final workshop and discussion.
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THANK YOU!

Simon Moser
moser@energieinstitut-linz.at

+43-6/76-4404755

~\ENERGIE
INSTITUT Tl

JOHANNES KEPLER
UNIVERSITAT LINZ
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An IEA Technology Collaboration Programme

Workshop on
National Perspectives on CCUS:

IETS Task XXI

Net-zero industrial processes in a circular economy framework
2026-01-15

Simon Moser
Energieinstitut an der JKU
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Workshop Agenda

Time

Session

Speaker(s)

14:00 - 14:10

Welcome and Introduction

Overview, Previous Approach, and Next
Steps

Simon Moser
Energieinstitut an der JKU

Valerie Pfeffer-Rodin
Energieinstitut an der JKU

National CCUS Strategies and Political-
Legal Frameworks

14:10-14:25

Sweden: Creation of National Strategies
for CCS Implementation

Karin Pettersson
Expertin CCUS
RISE

14:25 - 14:35

Germany: Regulatory Landscape in
Germany

Hannes Kracht
Senior Research Consultant
and Senior Project Engineer

EfE

14:35 - 14:45

Norway: Regulatory Landscape in Norway

Lars-Jakob Alveberg
Assistant director general

Ministry on Energy
14:45 - 14:55 | Austria: CCUS/Carbon Removals - Current | Clara Anzengruber
Status and Outlook Federal Ministry Agriculture
and Forestry, Climate and
Environmental Protection,
Regions and Water
Management
Practical Applications and Relevance
14:55 - 15:05 | Austria: Relevance for Austria through the | Hans Béhm

CaCTUS Project

Energieinstitut an der JKU

15:05 - 15:15

IEA Bioenergy strategic project: Focus
National perspective and country case
study Denmark

Christiane Hennig
IEA Bioenergy Task 40 &
BECCUS Inter-Task Leader

15:15-15:30

Q&A
Closing remarks

All speakers, moderated by
Simon Moser
Energieinstitut an der JKU

Technology Collaboration Programme
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IEA IETS Task 21 lets

<o
%,

= |EA

Source: IEA Website

Technology Collaboration Programme

'H" Advancing the research, development and commercialisation of
P energy technologies
N ing

Overview Buildings Electricity

IEA - Infernational
Energy Agency Map

Transport Renewable energy Fossil energy Fusion power Cross-cutting

Source: wikipedia

Source: |IEA IETS Website

Technology Collaboration Programme
bylea
[
Industrial
wziets
Technol
and

Net-zero Industrial Processes in a About
Circular Economy Framework :

ATE

2027-12-31

Members Publications

List of participatin

Reports and Topic Sheets

Technology Collaboration Programme
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IEA IETS Task 21 - Partner lets

TAustria (Task Management)

tCanada

tDenmark

j:Germany The Task Management ist financed by

tltaly = Federal Ministry
Innovation, Mobility

Netherlands and Infrastructure

TNorway Republic of Austria

tPortugal

tSweden

TAustralia?

Technology Collaboration Programme
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IEA IETS Task 21 +Third phase 2025-2027 iets

Subtask 4: Carbon Dioxide Capture in Industry

u Comparison of national perspectives on CCUS u
CQ management strategies
National legal provisions u
Lead: Valerie Pfeffer-Rodin (Energieinstitut an der
Johannes Kepler Universitat Linz)

u CCU Value Chains and Stakeholder Database

u Integration of carbon dioxide capture in industry
trade-offs (purity, quality, energy)

Real-life challenges of CC in industry

Technology Collaboration Programme
by lea
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An IEA Technology Collaboration Programme

Activity 4-A

Comparison of national perspectives on CCUS

Overview, Previous Approach, and Next Steps

Valerie Pfeffer-Rodin
Energieinstitut an der JKU

Technology Collaboration Programme
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IETS Task XXI xSubtask 4 e

ACTIVITY A: Comparison of national perspectives on CCUS
(Q1/2025 +Q2/2026)

Al) Identification and compilation of natioRalCON S Management strategies

f Aim of the activity: [dEntifieation of national CO, management strategies and Gompilation of these.

A2) NationallegalproviSions on carbon dioxide capture, utilization, and storage

f Aim of the activity: jdeRtifieation of national (including EU) provisions on CO, Capture, the Utilization of captured CO,,
and the permanent Storage of captured CO.,.

Technology Collaboration Programme
by leQ



IETS Task XXI xSubtask 4 e

ACTIVITY A: Comparison of national perspectives on CCUS
(Q1/2025 +Q2/2026)

Al) Identification and compilation of national CO  , management strategies
f Aim of the activity: Identification of national CO, management strategies and compilation of these. V)

( f General comparison will be made, overlaps and contradictions will be identified, and success factors and problems
( based on the overlaps/contradictions will be derived

f Final presentation of public results Asee below
A2) National legal provisions on carbon dioxide capture, utilization, and storage

f Aim of the activity: identification of national (including EU) provisions on CO, Capture, the Utilization of captured CO,,
and the permanent Storage of captured CO.,.

f EifSWorksReplto allocate responsibilities and form expectations on the feedback to be derived. A12.06.2025 vV
f Netionalinvestigation (c.g. one day of research and interviews per country). ATemplate has been provided v

f Second workshop to exchange findings and derive overlaps and highlights. /= Today -

(l f F I
& AEWork in progress based on templates, workshops, desk research )

Final presentation of public results /AEPlanned for June 2026

Technology Collaboration Programme

by leQ
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Template on CCUS Management Strategies
and Legal Provisions

||
Industrial
Energy-Related
Technologies
and Systems

Template for Task XXI, Subtask 4 Carbon Capture, Activity A

Comparison of national perspectives on CCUS
Version 2025-06-12

Country:
Person/Institution filling out:
Date of filling out

Laws on CCU and/or CCS in your country

Is your country subject to the EU‘s CCS directive?

What laws/regulation is additional to the EU‘s CCS directive and in force?

CO; capturing:

CO; transport:

CO; utilization

CO; storage

Technology Collaboration Programme

by I2Q

]
Industrial
Energy-Related
Technologies
and Systems

Strategies on CCU and/or CCS in your country (at the national level)

General content and intention (CCUS topics addressed):

Proposed legal framework adoptions:

Proposed measures on CO; capturing:
Specific subguestion: is there a definition on hard-to-abate sectors and their eligibility

]
Ingustrial
Energy-Related
Technolopies
and Systems

If applicable

Strategies on CCU and/or CCS in your country (at the regional level)

(same headlines as above)

Strategies on CCU and/or CCS of relevant industrial companies located in
your country (at the regional level)

(same headlines as above)

Please include sources/links.

Proposed measures on CO; transport:

Proposed measures on CO; utilization:

Proposed measures on CO; storage:
Specific subguestion: are there limitations regarding emissions allowed for CCS
Specific subquestion: social acceptance




lets
Feedback based on template & desk research

Country Member status Template status Final version for reporting
e o o v Vv - Fllle_d in by partner (5) | |
v/ - Reviewed by Energieinstitut, revised and approved by partnet
Denmark IETS21 . . .. .
v v +/ - Filled in by Energieinstitut based on desk research (4)
Norway IETS21 Work in progress
Germany IETS21 v N4
Italy IETS21 Vv v _
W So farmore than 320websites, laws, reports, and other documents
Sweden ETS21 v v/ in 6 languagedave been screened to complete, refine, and revise
Netherlands IETS21 Work in progress the templates o® countries
Portugal IETS21 Work in progress
France IEA V Work in progress
Work in progress
Canada IEA V
Work in progress
UK IEA V
Switzerland IEA \/ BB T [ETEEEEs

Technology Collaboration Programme

by I2Q
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Further steps

TFinalize templates for IETS 21 members and IEA members
T Eventually: quick research on other countries of interest in terms of CCUS

| ANY INPUES?  saystralia JPoland iSouth Korea
1USA Hungary 1Y
iChina Belgium
findia iCzech Republique
iSpain HJapan

FPrepare final workshop on the topic
TWrite report

Technology Collaboration Programme
by lea
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THANK YOU!

MMag. Dr. Simon Moser
Dr. techn. Valerie Pfeffer-Rodin

Mag.2 Anja Gahleitner
—~YENERGIE
iNsTITT T

JOHANNES KEPLER
UNIVERSITAT LINZ
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National CCUS Strategies and
Political-Legal Frameworks

AESee slides for each country
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Q&A Session

All speakers, moderated by Simon Moser

~\ENERGIE
INSTITUT Tl

JOHANNES KEPLER
UNIVERSITAT LINZ
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Closing remarks

—~ ENERGIE
wstivur JEL)

JOHANNES KEPLER
UNIVERSITAT LINZ
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Point sources of CO , emissions in Sweden
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Avskiljning, transport och lagring av koldioxid i Sverige Behov av ifogséch demonstration

© Paper and pulp mills

‘ Heat and power plants

Dominated by biogenic CCemissions,
total approx. 33 Mton/year
(>100 kton/year)


https://research.chalmers.se/publication/509912/file/509912_Fulltext.pdf

Swedish emission point sorces with mainly biogenic CO

® Biogen mFossil

About 2/3 of the large biogenic emission point sources are

within the pulp and paper industry and 1/3 within the heat and

power sector




from Swedish industry
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But also large point sources of fossil, E@issions in the industrial sector



(BE)CCUS plans in Sweden

NorthStarH2

BECCS: more than 30 different plants within the heat and power
sector and pulp and paper industry have investigated the possibility
of implementing BECCS.

CCS: efforts for CCS in e.g. cement production (Heidelberg )
Materials, Slite/Gotland) .‘ SWEDE

\ Skellgfrci
(BE)CCU: Around 10 different announcements of efforts ENVERER
reagarding future implementation of large scale CCU. In addition,: o
some companies have looked into CCU in connection with CCS @ .5 "
investigations. | ’
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Vattenfall takes major step
towards negative
3 & Quscses|  ©missionsin Jordbro
0 y, 3 ) -

Borkinge,

Vattenfall och St1 ingar nytt
partnerskap inom fossilfritt e-
flygbransle

Oresundskraft invests SEK 70
million in carbon capture with CCS
200 000 tons of carbon dioxide to be captured per year

Oresundskraft’s bosrd has approved the plans for a carbon dioxide capture plant at
known as CCS. Work design
The goal

o hove s complocad plnt o by 2027
- - -
Sysav tar inriktningsbeslut om .
agm . — e dioxide emissions, with the goal of achieving negative i. _,-f
2 k I - emissions. 5
CO -avs I l n I n g With innovative CCS (Carbon Capture and Storage) technology,

we will capture, transport, and store emissions to prevent them
from reaching the atmosphere. This reduces Sweden's total
carbon dioxide emissions by 4 percent.

_ Welcome to Slite CCS, one of Sweden's most significant %
“Om tre ar kan vi ha en CCS- climate transition projects. visoy @ i Skt
anldggning pa plats” ( J

By 2030, we aim to manufacture cement with net-zero carbon

Sysavs styrelse och dgare har fattat eft inrikiningsbesiut med malsdttningen att ha en CO2-
avsliliningsanldggning i drift 203. Inrikiningsbesiutet dr ett steg pd vagen mot ett
investeringsbesiut under 2027, efter utviirdering av projektets framsteg och
genomforbarhet.
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(BE)CCS In Sweden
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Swedish GHG emissions

oe]
o

T 2017: introduction of the climate act with a 2045 net-
\Waste management zero climate target
T Emissions must be 85% lower than 1990.
T The last 15% of emissions can be compensated for. This
corresponds to approx. 11 Mtons CDRs/year 2045

~
o
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20 <. Net-zero 2045

~._ Residual emissions
Electricity and heating l ~11 million tons/year

Million tons of CO2 equivalents per year
[N
o
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(BE)CCS in Sweden -

T Governmental investigation in 2020 - The pathway to a climate-positive future athe
investigation was tasked with proposing a strategy for how Sweden will achieve
negative emissions of greenhouse gases after 2045

¥ 3-10 Mton CO, per year from BECCS in 2045

T Negative emissions through BECCS became part of big national program for
research and innovation in industry

T Investigate support scheme for BECCS

T Swedish strategy for BECCUS - Strategy presented and handed over to the
government in May 2024 by Fossil Free Sweden

T Sweden has signed co-operation agreements on C3torage with Norway and
Denmark

¥ Ongoing investigation of suitable locations for permanent storage of CQin Sweden

T According to the Swedish climate policy framework, fossil-based CCS is only allowed to
be used as a measure to reach the climate goals when there are no other realistic
alternatives within the time frame when the emission reduction needs to take place. To
reach the goal of net zero emissions by 2045, CCS will probably be needed, for example
In cement production.

Strategies Fossilfritt Sverige

N


https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/

Swedish support scheme for BECCS

T In the form of reverse auctions.

T Funded through the state budget - SEK
36 billion (3 billion EUROQO) has been
allocated for the years 2026 2046.

T Actors can apply for subsidies that
covers their total cost of BECCS
(including capture, transport, storage).

T 15-year contracts for the winner(s).




Swedish support scheme for BECCS

T First auction round took place autumn 2024

+ 6 bidders

+ 2 were not BECCS projects

+ 3 were deemed not to have a realistic implementation plan

T The winner was Stockholm Exergi, which will be awarded just over 20 billion SEK for the capture and
storage of 800,000 tons per year over a period of 15 years at the combined heat and power plant in

Vartan.

Historic decision -
World's Largest Facility

Stockholm Exergi will build one
of the world’s largest facilities for
capture and permanent storage
of biogenic carbon dioxide.

[ . s




Financing model Stockholm Exerqgl

T In 2021, support of 180 M 6was granted from the EU innovation
fund

T Deals with different companies regarding permanent carbon
removals

T Business model is based on combination of:
T State support
¥ Voluntary carbon credits

B _m -
Potential size tOCkhOhT] bXI

9

SN The contract, covering 3.33 million tonnes of permanent carbon
Nl removals, is world'’s largest to date. .

2. Quota obligation on transports,
waste, agriculture

T T eSS i T time
2024 2030 2040 2050
Source: Zetterberg, Lars, Filip Johnsson, and Kenneth Mollersten. "Incentivizing BECCS 2 a Swedish case study." Frontiers in Climate 3 (2021): 685227.

~60%

Running

Costs

~40%

d}S oW !ifi % GE. S}V }(
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Oresundskraft, Helsingborg 3

tFilbornaverket located in southern Sweden 3

FWaste CHP plant with CO, emissions from both biogenic and
fossil sources

TCapacity: 210,000 tons CO.lyei liehyd20,000 tons
biogenic

b
\
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New opportunity to apply for bio-
CCS support

The second call within the Swedish Energy
Agency’s support scheme for bio-CCS has
opened. A total of SEK 10 billion is available for
allocation.

The SEK 10 billion support is aimed at operators with facilities in
Sweden that can contribute to negative carbon dioxide emissions
through bio-CCS.

Swedish support
scheme for BECCS

FCall for second round of
auctions out

tDeadline August 2026

1SEK 10 billion available for
allocation

N


https://www.energimyndigheten.se/utlysningar/investerings--och-driftstod-for-bio-ccs-genom-omvand-auktion/
https://www.energimyndigheten.se/utlysningar/investerings--och-driftstod-for-bio-ccs-genom-omvand-auktion/
https://www.energimyndigheten.se/utlysningar/investerings--och-driftstod-for-bio-ccs-genom-omvand-auktion/
https://www.energimyndigheten.se/utlysningar/investerings--och-driftstod-for-bio-ccs-genom-omvand-auktion/
https://www.energimyndigheten.se/utlysningar/investerings--och-driftstod-for-bio-ccs-genom-omvand-auktion/

Long term financing of BECCS and other CDRs

T Itis likely not feasible for most countries to use the state budget to pay for the full cost of the amount of BECCS
anticipated to be necessary to reach net-zero targets.

+ Swedish support schema will finance less than 2 M ton BECCS/year, but Sweden need up to 10 M ton of BECCS.

T Policy makers skeptical regarding voluntary carbon markets potential to provide sufficient funds for large scale
BECCS (but they may play a role, especially in the early days).

T In Europe, many countries with BECCS potentials look to the European Union for joint financing of BECCS.

+ One highlighted option is to include negative emissions (carbon removals) in the Emission Trading Scheme (EU-
ETS).

+ 5H S R BAdalingéup carbon dioxide removale 'LVFXVVHV WKH SRVVLELOLW\ RI KROGLQJ

Tt 5LVN WKDW D é1XQGLQJ JDSé ZzLOO DULVH EHWZHHQ WKH 6ZHGLVK DXFWL!
financial incentives are put in place.

RI.
S


https://www.ecologic.eu/20005

(BE)CCU In Sweden

NI



(BE)CCU In Sweden m

T For the production of sustainable carbon-based products, a
broader perspective than CCU alone must be adopted.

T A competitive transition to sustainable carbon-based
products in both the transport sector and the chemical and
materials industries requires incentives to replace fossil
carbon with circular, recycled carbon and/or sustainably
sourced biogenic carbon. Current policy instruments are not
sufficient.

T Swedish strategy for BECCUS - Strategy presented and
handed over to the government in May 2024 by Fossil Free

Sweden.

Strategies Fossilfritt Sverige



https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/

(BE)CCU In Sweden -

@ CQuota for sustainable aviation fuels

S policy

1 Electrofuels arelying on EU policies

+ ReFuelEU Aviation aquotas for SAF, with specific sub-quotas
for synthetic fuels

+ Fuel EU maritime areduction of GHG, with &ubgoalé IR U
synthetic fuels

1 Forms part of the reduction quota system for road transport abut
there are no specific incentives for either e-fuels or advanced
biofuels.
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T Proposal to introduce a revenue guarantee for domestic production
of e-fuels and other renewable transport fuels (but not currently
under consideration).

T Targets need to be introduced for recycled and renewable
feedstocks for chemicals and plastic products within the EU, as well
as a phase-out year for the intake of new fossil feedstocks. RI
|

SE



https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/

Projects | Sweden

Ornskoldsvik

E-methanol, Liguid Wind

} Liquid Wind is developing the project in Ornskoldsvik at the Horneborg plant (Ovik Energi).
T The plan is to produce 100,000 tons of e-methanol per year.

T The project was previously taken over by @rsted, but was later reacquired by Liquid Wind.

T No (new) investment decision has been made. An application is planned to be submitted in
spring 2026.

R
S




Thank you!

Karin Pettersson

karin.pettersson@ri.se
+46 10 516 5471
Karin Pettersson, Forskare | RISE

N
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The Regulatory CCUS Landscape in Germany
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Federal Level

Regulatory Background: The KSpTG
Carbon Management Strategy (CMS)

Long-term strategy for negative emissions (LNe)

evel

S

State of CCUS



Federal Level: Emission Reduction Targets

EU: Net GHG-Emissions
Reduktionsziele in % compared to 1990 levels

100 A
75 A
50 - -100% )
25 A
%7 - Different emission reduction targets:
S S B8 2 v o Hn 2040: 90 % emission reduction in the EU, 80 % emission redution in Germany
= & & & & 8 W Climate neutralit: Germany in 2045, EU in 2050
Germany: Netto GHG-Emissions
Redulgiensziele in % compared to 1990 levels

After 2045 (Germany) / 2050 (EU)Net negative emissions

«

2045
2050
2055



Federal Level: KSp(T)G

Carbon Dioxide Storage and Transportation Act

2012: Carbon Dioxide Storage Act (Kohlendioxidspeichergesetz (KSpG))
tAllowed the permanent geological storage of & 2 r testing and demonstation purposes
1But: Application had to be submitted by December 2016 -> after 2016: new CCS projects were effecitvely impossible

September 2024: Carbon Dioxide Storage and Transportation  Act (Kohlendioxidspeicher- & Transportgesetz (KSpTG))

TAmendment to the existing KSpG: First reading and discussion in the German Parliament

1But: Breakup of the governing coalition required new elections -> the Amendment to the law was not passe d

: KSpTG 2 Second Attempt
ent & Federal Council passed the Amendment -> KSpTG comes into force



Federal Level: KSp(T)G

Carbon Dioxide Storage and Transportation Act

Key Facts

ICreates a legal basis for pipeline-based & 2 fansport DQG & 28 R Q teHitdry D Q

H egal framework for industrial / commercial scale CCS and CCU

TOverriding public interest in the construction and operation of & 2 Storage facilities and pipelines

1(QDEOHYV &28 H[SRUW EXW SHQGLQJ /RQGRQ 3URWRFRO UDWLILFDWLRQ DQG RU
12Q0\ &28 IURPUHRDSOGRZHU SODQWYV LV HIFOXGHG IURP DFFHAW)Y WR &28 LQIUDVWUX

tOffshore Storage:

in the Exclusive Economic Zone (EEZ) and in the continental shelf area.
URWHFWHG DUHDYVY DUH H[SOLFLWO\ H[FOXGHG IURP &28 VWRUDJH

e: Initially not permitted, but the federal states are given the option of actively opting in to st orage on their
-in clause )

Further Information: https://www.gesetze-im-internet.de/kspg/




Federal Level: Carbon Management Strategy (CMS)

Key points of the German carbon management strategy

1Only key points, no finalized strategy in place
HPublished by the former government coalition in February 2024
ISeptember 2024: Leak of a draft version of the fully developed strategy

ZENo official publication yet due to the Breakup of the governing coalition and following new elections

tContent of the key points:

T CCUS measures should generally be enabled, especially if electrification or the use of green hydrogen is not exgcted to

be cost-effective in the foreseeable future.

ification of unavoidable emissions that require CCS: lime and cement production, thermal waste treatment.
ding instruments should focus on these sectors.
roduction:. &28 FDSWXUH ZLOO EH HQDEOHG IRU ELRPDVV DQG JDiMedSRZHU S
s will be effectively prohibited.
rastructure: In line with the European strategy, the focus will be on a privately owned pipeline infrastructure
ain transport modality.
orage LV WR EH LPSOHPHQWHG SULPDULO\ LQ LQWHUQDWLRQDO DQG GRPHVWLF
re storage is to be permitted only after an opt-in clause has been implemented in individual federal states.

Further Information: https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Downloads/E/240226-eckpunkt e-cms.html




Federal Level: Strategy for Negative Emissions (LNe)
Key points of the Long Term Strategy for Negative Emissions

TAlso only key points (published in , no finalized strategy yet

Content of the key points:
T Drastic reduction of GHG emissions remains a top priority in Germany's climate strategy,
t6WLOO LW ZLOO EH QHFHVVDU\ WR UHPRYH &28 IURP WKH DWPRVSKHUH DQG V
AENegative emissions to to offset unavoidable residual emissions or achieve net-negative emissions in the long term
TItis planned to set separate targets IRU -
= \Aglled technical sinks in 2035, 2040, and 2045,
- DV ZHOO DV WR GHWH U Rae@nidnys ndtihépative\GH@amisstonsk th 2060.
/EThe expected demand, the scope of currently available negative emissions, and its potential will be &sessed.
LNe will coverall relevant methods and technologies for generating negative emissions:
and the potential of initial afforestation, Moors, Soil management, Biomass production, Marine biomass,
LDO XVH RI ELRPDVV %LRFKDU %LRHQHUJ\ XVH ZLWK &28 FDSWXUH DQC(
PHQW ZLWK &28 FDSWXUH DQG VWRUDJH RU XWLOLIDWARYRBR&IB BRU 'LL
DWLRQ '$&&8 6 &28 XWLOL]DWLR @Qerr utiz&tioiQahdlaQce®etardreathenng & &8 ORQ.
ethods are to be systematically evaluated Aafterwards: development of a governance framework (in particular
onitoring and certification) developed, a market framework developed, and advancement of R&D projects

Further Information: https://www.bmwk.de/Redaktion/DE/Downloads/E/240226-eckpunkte-negativemissionen.p df?  blob=publicationFile&v=8




State Level: Different Approaches

Out of 16 federal states, four have already published strategies
(or similar documents)

North Rhine-Westphalia (NRW)
Published its own Carbon Management Strategy in 2021 Kohlenstoff

kann Klimaschutz)
Baden-Wirttemberg (BW)

Position Paper of the state government, published in October 2024

(Positionspapier Carbon Management
Brandenburg (BB)
Repgart comissioned and published (June 2025) by the state

CUS-Technologien in Brandenburg

an with twenty measurements, published in July 2025




State level: Opt-In clause
No federal state has made a final decision yet.

Rejecting (4)

1 Bremen
No information
available (9)

1 Brandenburg
T Mecklenburg-Vorpommern

T Berlin ¥ Saxony

1 Hamburg

T Hesse

T Lower Saxony

1 North Rhine-Westphalia
1 Rhineland-Palatinate

T Saarland
Assessing (3)

T Saxony-Anhalt

1 Schleswig-Holstein T Bavaria

1 Baden-Wiurttemberg

T Thuringia

Unterstlitzt von Bing
© GeoNames, Microsoft, TomTom




CCUS market ramp-up in Germany

Latest FfE publication with pilot plants and planned projects

CCS pilot projects & 2 Fansport corridors

Further topics:

tRamp-up targets & reality check
1Drivers and necessary framework conditions

an: CCUS-Markthochlauf in Deutschland 2 Wo steht der CCUS-Markthochlauf in Deutschland zum Jahresende 2025?
- CCUS market ramp-up in Germany 2 Where will the CCUS market ramp-up in Germany be at the end of 20257




Kontakt

FfE Minchen FfE Berlin
Am Blutenanger 71 Albrechtstral3e 22
D-80995 Miinchen D-10117 Berlin www.ffe.de



% Norwegian Ministry of Energy

CCS Iin Norway: Strategic
and Regulatory
Highlights

Asst. DG Lars -J. Alveberg
Jan. 2026



Norwegian CCS Policy

tGlobal deployment of CCS
tCommercial CO, storage
tEstablish new industry
$CO, capture in Norway

International
cooperation

S

Norwegian Ministry of Energy




ELOO1 EXL 2 EXL 3
+ Northern Lights JV + Equinor Horisont Energi

V/
EXL 8
+ Equinor >

EXL 12
' ' e
+ Equinor
EXL 13 EXL 14
+ Equinor 4 Equinor
+ Aker BP
% Norwegian Ministry of Energy 3

Credits: Heidelberg Materials, Hafslund Celsio, Gassnova. NPD



Norwegian CO, Regulatory Regime

TOffshore licensing regime
1The state owns the resources (geological structures and its capacities)

TlLicences provides industrial access to resources through exploration- and
exploitation licences

+Open door licensing policy
Tl ongship: FOAK-project w/ EU-alignhed state support agreement

Norwegian Ministry of Energy

S




Legal Framework

tEU CCS-directive
TNational CCS Storage Directive: revision due in 2026
TNational Storage Act (TBA)

TCorresponding environmental framework

Norwegian Ministry of Energy

S




Future Priorities for the Norwegian
Government

0 Design rights-based support scheme
for negative emissions

0 Bilateral agreements/arrangements

o0 Develop commercial storage

S

Norwegian Ministry of Energy
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Norwegian Ministry of Energy




bmluk.gv.at

IEA IETS Task 21
Comparison of National Perspectives on CCUS

Austria: Current Status and Outlook

Clara Anzengruber
Abteilung VI/1t Allgemeine Klimapolitik / BMLUK

Wien, 15.01.2026



bmluk.gv.at

Austrian GHG emissions in a net-zero economy

11 Mt. CQe remain! ]

U



bmluk.gv.at

Carbon Management Strategy
1 Published in 2024
T Carbon management shalbt deter other mitigation measures
T Carbon Management focusesanZ (E S} -ensssions
AEEmissions that cannot be avoided by optimizing or changing processes
t Scope CCS, CCU, CDR

~ Z ] 4 o u]e-]hard th(@mterindustries (espcement-, lime-, steel production, waste-to-
energy)

~ Scaling umegative emissiongnatural and technical sinks)



bmluk.gv.at

Current developments

T 00}A }u 8] }veZ}E P }o}P]CQGS ld ire@r¢aration)
~ Introduction is accompanied by attion plan to increase public acceptanéa technological climate
protection solutions

T EU-NZIAnjection Capacity Obligatiomandate of 50 Mt. from 2030
~ OMV AT is obligatetb contribute approxl1 Mt.

T NECPRstablishesa ~ § EP § }( iXiA DSX K (&}u TiTi
~d}y & Z §zZ]-U K % SUE (E}BIOEZS) must pé stféngteened
~ Scale up of negative emissions

T Development of p e S EfirsZeapture facilityat a cement plant
~ Annual capture capacity of 0.75 Mt. (fdm 2030 onwards



bmluk.gv.at

Moving on to CQstorage |v. peSE] Y

T Onshore CQstorage was banned since 2011, but legislation permitting CCS is curr
being finalized

T Is there even any C@&storage capacity in Austria?



bmluk.gv.at

Drilling for oil and gas in Austria: ~ 10.000 wells

Showing

¥ Hydrocarbon
exploration and
production wells,

T injection wells



bmluk.gv.at

Historic meters drilled in hydrocarbon production (in thsd. m)



bmluk.gv.at

Depleted oil and gas fields: ~150 Mt. €&orage capacity

Deep saline aquifers?
T Exist, capacity however unknown
T Further storage screening needed



bmluk.gv.at

N

—

CO-"E] W ~ v E]} i ctidiliin

T Based on existing gas pipelines

T Cross-border export to german
and italian grids

1t Total length 1,200 km (720 km
dense phase and 480 km gas
phase)

Studyon a CQcollection and transport network in Austria



2026-01-15



7KICalTUS SURMHFW

u ldentification and quantification of thetechnical potential for
CCU/CCS in Austria

u Identification of specificclimate impacts and sink-related QP_
avoidance potential of CCU/CCS

u Techno-economt assessment of identified carbon routes and
their contribution to climate neutrality

u Assessment ofcurrent barriers and regulatory weaknesses that

hinder rapid implementation and optimal impact




Development of potential COsources

Distribution of industrial point sources
in the course of the energy transition

Comparison
target year 2050

Hochmeister S. et al. "A methodology for the
determination of future Carbon Management
6WUDWHJLHYVY $ FDVH VWXG\ RI $XVWULD" ,-6(30




Development of potential COsources

Development of (industrial) COemissions
In the course of the energy transition

Hochmeister S. et al. "Carbon Management fir ein klimaneutrales OSterreich”, Elektrotech. Inftech. 2024 Osterreichische Carbon Management Strategie - Beitrag des Wissenschaftsbeirats zur dstehisichen Carbon
Management Strategie, Version vom 04.04.2024; WB akkordiert

4



|dentification of relevant
products and demands

Carbon balance*

/£ TRWDO "HPLVYLFRNE Mt/a

/E capturable 14,5223,2 Mt/a

/& fossil/geogenic 4,024,6 Mt/a

/E Utilizable CQ** 3,3215,4 Mt/a
/E circular 4,0211,2 Mt/a

concentrated
point sources

(YDOXDWLRQ RI WKH "3URJUHVVLYHu
scenarios for the year 2050

** if all e-fuels are produced in Austria; upper limits
without biogas potential

Not avoidable
permanently

JDWHu

‘/

2to be compensated

From fossil residues 2to be substituted
continuously

minimum C demand




|dentified areas for action ...

Creation of a supraregional C@ransport infrastructure
Networking of regional clusters

Availability of affordable renewable energy sources
Circular economy solutions for C&n emissions trading

Consideration of energy requirements for CCUS in overarching energy and climate strategies

c Cc Cc C C C

Additional R&D activities to reduce energy requirements (carbon capture, product synthesis) and
develop new sinks (carbonation, saline aquifers)

u Extended analysis of implied environmental impacts

u ldentification and consideration of conflicts of use

u Exploitation of synergies and strengthened circular economy
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%(&&86 GHSOR\PHQW DFWLYLWLHV #7DVN

+t ORWLYDWLRQ DW ,($ %LRHQHUJ\RZA WRR WBHIIRY LG H%J(&.18C
%(&&8 GHSOR\PHQW E\
$+3UHVHQWLQJ DQG PRQLWRULQJ H[DB S/XH¥ HDWQ/G \G ID\DFU ERDQJI
+$QDO\WLQJ FUXFLDO DVSHFWV IRU DFFHOHUDWLQJ GHSOR\P
t6XSSRUW IRU JRRG JRYHUQDQFH WRE DGRSW DQG XSVFDOH ¢

f 7DVN  H[SHUWV ORRN LQWR FX@ WHKHW W (&DBL Y D RN F

f YRFXV RQ DQDO\VLQJ DFWXDO LPZOHPHILWDWLRQW? M
SURMHFW GHYHORSPHQW WR FRPPLVVLROLQJ

f SQGHUVWDQGLQJ WLPHOLQHYV DRBWRUWV\HHG MR QP
FROWULEXWLQJ WR VHWWLQJ XS Rl JRRG SUDFWLFHV

t &DUERQ PDQDJHPHQW VWUDWHJ\ DWW (R QDWIRKX 3 &BQE KB
ODQDJHPHQW

I ZZZ LHDELRHQHU



([DPSOH RI %(&&86 SURMHFWYV 2 QDWLRQ|

3URPLQHQW H[DPSOH ‘UVWHG:VELRPD@YDUWNHA \&K3FDOLERWY
FDSWXUH XQLWV .DOXE)GERUJ &2

7DUJHW IRU RSHUDWLRQ
WRQQHV RI ELRQKXDFO®2 QHJDWLYH HPLVVLRQV

f $VQ V &+3 6WDWLRQ
f ZRRG FKLSV ERLOHU D QHJWW/PYH HPLVVLRQV

I $YHGjUH 3RZHU 6WDWLRQ
f VWUDZ ERLOHU D QrWER¥XWLYH HPLVVLRQV

J)LODQFLDO VXSSRUW WR WKH SQRNKEWLIGQ FE) XGHIHG ' D BLHK W
ZLWK D \HDU VXEVLG\ FRQW U DFMP RYD® W DVRHOR F B RV R RAD
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/IDUJHVFDOGPB KW XUH LQ '"HQPDUN _
2XWORRN QH[W &&6 ELGGLQJ URXQG DQG

1%LGGLQJ URXQG ZLWK DOO SURMHRWIXDYLQJ WR EH
$++RSH WR DFKLHYH D PLQLPXP RI PLRDOYARDOGI®\RI FDSWXUHG &
I6WRULQJ IMWQGREELRIHQLFLEYLRQV UHGXFWLRQV DQG RU QHJDWLY
+ ELOOLRQ (XUR LQ WRWDO VXEVLG\ DYDLODEOH
f \HDU FRQWUDFWV

f)LODO WHUPV ZHUH SXEOLVKAO® RBWREHQWR FRQWUDFV
DIWHU D QHJRWLDWLRQ URXQG ZLWK ZLQQLQJ ELGGHU

t1+DQOG LQ KDO[®EORHBWLRQ RI RIIVKRUH &G RIGIVIKR UHHQL
$t21IVKRUH 7KUHH H[FOXVLYH OLFGQXB®U MFW\® RSKIR HDLVQL W& HD D C
XQGHUJURXQG LQ WKH 1RUWK 6HMEHUH JUDQWHG ZLQQHUV
f2QVKRUH 7KH OLFHQVLQJ URXQGRIR B IVXAEW K QN IRBIIH R OFRUCECHUL |
GHVLJQDWHG DUHDV 'HF WHKIDH 1D ZD IOV WMOKIHER BV LW UPH V SD

0 ZZZ LHDELRHQHU



2QVKRUHVS&RUDJH LQ 'HQPDUN

KveZ}®E& o] ve]vP E}uv (E}u TaU ETPUTITT e]lwe

$ '($ RSHQHG OLFHQVLQJ URXQG IRURY SRWKHQWVAH G[SORUDWLRQ
&2 VWRUDJH XQGHU ILYH GHVLJQDWHGGGEUHDV *DVVXP +DYQVi 5
BWHQOLOOHDQG 7KRUQLQJ

+ ([SORUDWLRQ OLFHQVHV ZLOO EBUM IZQWKGNIRHW XS WR VL[ \
SRVVLELOLW\ RI DSSO\LQJ IRU H[WHIQ@WMRQ XS WR D WRWDO R

f ,1 WKH DUHD IXOILOV DOO HQYLURQPHMWDE®WHTXLUHPHQWY DQG D
VWUXFWXUWWRURPH LV SURYHG WKH OLFHQVHH ZLOO KDYH D
SUHIHUHQWLDO ULJKW WR DSSOGMW® KIDNK DM\KH OLFHQVH H[WHQ
H[FOXVLYH ULJKW WR FDUU\ RXSVWWRVRUBDMWWDWFWLYLWLHV IRU X

f 'DQLVK 6WDWH YLD 1RUGV{iIRQGK® LVWKRWBHDUWLFLSDWH ZLW
T SHFHLYHG ELGV FRPSDQLHYV

$ :LQQHUV WR EH DQQRXQFHG "PLG M

h% }u]vP

f $SSOLFDWLRQV IRU QHDUVKRUHSDWHD® SDDIOV D PDULWLPH V

f 'DQLVK (QHUJ\ $JHQF\ H[SHFWV WR ODXWEKK WKLV URXQG LQ
VLPLODU FRQGLWLRQV WR WKH RQ\LKQRWRH DUFFPRX® WW KR XJK WDNL
UHJXODWLRQV IRU RIIVKRUH

LXXTW IRW HO IR SYV VIWTSRWMFMERKMVWSFEWI CENGIRRVIGAE TXIY SV E
WXSVEKI GS MRGPYHMRK

0 ZZZ LHDELRHQHU



21 IVKRUHVAZ2RUDJH LQ "HQPDUN

K((¢*Z}E o] ve]vP E}pv (E}u ~RJVEEE VY uviiie]v

+ 7KUHH H[FOXVLYH OLFHQVHV IR UHH& SONRRIIDDN HRIQQDWIGHI X OO VFD O
'DQLVK XQGHUJURXQG LQ WKH 1RUWK 6HD ZHUH JUDQWHG
+ 7ZR WR 7RWDO(QHUJLHV
+ 2QH WR D FRQVRUWLXP FRQVLVWLQVK®DIOQ(HD( 3 DQG :LQWH
,QWHUQDWLRQDO
+ /LFHQVHVY FRYHU DUHDV ZLWK GHBQG VY HG R VX LDADHEG JTHW I MHRO B M
LQYHVWLIJDWHG JHRORJLFDO DUHDV
$ 7LPLQJ DQG GHVLIOQWRIUWNBEH K2FLOLWLHY ZLOO GHSHQG RQ WKH XSFRPLQJ
LQYHVWLIJDWLRQV DQG DQDO\VLYV
$ 7KH VSHFLILF VWRUDJH SURMHFWV'B®VWKE(H DS B\URMHGE \E\ WK
EHIRUH HVYWDEOLVKPHQW
+ 7KH FDSWXUHGO&EH WUDQVSRUWHG HLWKHW WKDRXXIKSRVH EXLOW VKLSV R
H[LVWLQJ RU QHZ SLSHOLQH LQIUDVWUXFWXUH

:l: 'DQLVK 6WDWH YLD 1RUGVI|RQGHQV}G[DUU|_\VVLFLSDW}.LXXTW IRW HO ERWZEVWSQVEEHIBJ GEW XIERRRBKI BW | F EXWR RKX |V J S

PEKVMRK EJ'GS™ sk

WE} §'E vev ~ HEE v30C ]V %]0}3 %Z » « WE}i 3§ J(E}eS~ A 0}%u vd v Sulve3E §

f 6WRUDJH LQ WKH 1LQL RLO ILHOG f . QYHVWLIDWLQJ WKH SRWHQWLDO IR
f ), IRUIXOO VFDOH SURMHFW SODQQHG ‘HVW D GHSOHWHG JDV ILHOG
I Ow \HDU XS WR ow \HI ¥+ 6WRUDJH FDSDFLW\ HVWLPDWHG DW \
s SDUWQHUV IRUP WKH FRQVRUWLXP WK £t 3DUWQHUV 7RWDO(QHUJLHV '78 RIIV]
,1(26 DQG :LQWHUVKDOO 'HD PDQDJHPHQW 1RUGV{IRQGHQ %OXH1
I 6XSSRUWHG E\ WKH 'DQLVK VWDWH YLD f 6XSSRUWHG E\ WKH 'DQLVK VWDWH Yl
LXXTW [[[ TVSNIGXKVIIRWERH GSQ IR LXXTW FMJVSWX GGW GSQ

A
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.H\ PHVVDJHVY OHJDO IUDPHZRUN LQ '"HQP

T &OHDU 7DHFHWLRQ LQ '"HQPDUN WR XVH &&6U&&XPBH OABCWY WERR YR
FDUERQ GLR[LGH UHPRYDO UHDRNWBOORWWH WDUJHW DQG QH

t &0HDU PHDWQRDUN EHLQJ YHU\ SURDFWLY®% (K@ 8FHD UL DB @ &8 6
SURJUHVVLQJ LQ QDWLRQDO OHPHWOIRWLRKS D P® & ¥B(KRBW VFK

f &RQWLQMHWXODU ELGGLQJ URXQGY DQG WUDQVSDUHQF\

+ 6XFFHVV IDFWRU LQ SROLPLPDNIQH WDUJHW HVWDEDPEVKLQJ WK
FRQWLQXRXVO\ VXSSRUWLQJ SUFRRAPWYLFIDMWL RQWUDQVSDUHQW

t 6XFFHVV IDFWRU LQ EXFVLQHVM@PRERAVFHY RI LQFRPH RIRWLR C
IURP SULYDWH FRPSDQLHV UHTXYH LHPILK/WVIKR O X DWR VD\F Q HE B W W K
VHH LW DV D EXVLQHVV RSSRUWX Q. ORYDYE RS WRE®D OO\

I $W WKHH[BPHRUDWLRQ RI RIIVKRUH W& G DRIGIVIKR UHHQ&LD U N
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IEA IETS Task XXI: Subtask 4

A1) Identification and compilation of national CO, managemert strategies

A 2) National legal provisions on carbon dioxide capture, utilization, and storage

u Update, Recap & Results, Valerie Pfeffer-Rodin (
u Discussion
u Outlook

u Participant self presentation




Activity 4-A

Comparison of national perspectives on CCUS

Overview, Previous Approach, and Next Steps

Valerie Pfeffer-Rodin
Energieinstitut an der JKU



IETS Task XXI xSubtask 4

ACTIVITY A: Comparison of national perspectives on CCUS
(Q1/2025 +Q2/2026)

Al) Identification and compilation of natiohalCON S Management strategies

f Aim of the activity: [dEntifieation of national CO, management strategies and Gompilation of these.

A2) NationallegalproviSions on carbon dioxide capture, utilization, and storage

f Aim of the activity: jd€Rtifieation of national (including EU) provisions on CO, Capture, the Utilization of captured CO,,
and the permanent Storage of captured CO.,.



IETS Task XXI xSubtask 4

ACTIVITY A: Comparison of national perspectives on CCUS
(Q1/2025 +Q2/2026)

Al) Identification and compilation of national CO  , management strategies
f Aim of the activity: Identification of national CO, management strategies and compilation of these. v

( f General comparison will be made, overlaps and contradictions will be identified, and success factors and problems
( based on the overlaps/contradictions will be derived Awork in progress

f Final presentation of public results Asee below
A2) National legal provisions on carbon dioxide capture, utilization, and storage

f Aim of the activity: identification of national (including EU) provisions on CO, Capture, the Utilization of captured CO,,
and the permanent Storage of captured CO.,.

f EifStWorksReplto allocate responsibilities and form expectations on the feedback to be derived. A12.06.2025 vV
f Netionalinvestigation (c.g. one day of research and interviews per country). ZATemplate has been provided Vv

f Second workshop to exchange findings and derive overlaps and highlights. /("5 (1 2075 »/

(l f F I
\‘ AEWork in progress based on templates, workshops, desk research )

f Final presentation of public results APlanned for June 2026




Template on CCUS Management Strategies
and Legal Provisions

2 3




Feedback based on template & desk research

Country
Austria

Denmark
Norway

Germany

Italy

Sweden

Netherlands

Portugal

France

Canada

UK

Switzerland

Australia

Member status Template status

IETS21

IETS21

IETS21

IETS21

IETS21

IETS21

IETS21

IETS21

IEA

IEA

IEA

IEA

New member
IETS

CAOKKKKX

n/a

n/a

CAKX

Work in progress

Final version for reporting

AN

Work in progress

AR

CAKK

v/ - Filled in by partner, reviewed by Energieinstitut (6)
«/ - Filled in by Energieinstitut based on desk research (4 (+1))
v/ - Revised (and approved by partner if available) (5)

\ So farmore than 335websites, laws, reports, and other documents
in 7 languagesave been screened to complete, refine, and revise
the templates ofl1 countries



Carbon Management Framework - Overview

Country (S:gt;jetc):'t toEY Adaption Art 6. Londor National CMS (status) Sources CMS
irectiv Protocol

Australia no ratified + provisionalpplication| Regulatory framework on national and regional levels, mainly regarding CCS https://www.ga.gov.au/aecr2025/carboapture-and-storage
Austria yes no "Carbon Management Strategie (CMS)" pitns: oo bk v athemen/kima-undumueltiimainatioskimapolitklcarbon-management-weterfuehiende-
Canada no no "Capturing the opportunity: A Carbon Management Strategy for Ga028a hitps:/fprod-natural-resources.azure.cloud. nrcan-mean geitEsfrcan!fies/energy/pdfiNRCan_CCMS_EN.pdf
Denmark yes ratified + provisional applicatif NECP 2024 and DK2020 initiative e/ denmartcnal s necp 20212030 submited-2024.en
France yes ratified + provisionapplication| "Etat des lieux et perspectives de déploiement du CCUS en France" https://concertation-srategie-energie-clmat gouv.frles-graujeli-de-a-snbc-3
Germany yes ratified + provisionapplication @ 6 X112 ... \T iXee:2Tai2i 6162el<eXied ..T0 acy hips: /. bundeswirschafisministerium de/RedaktonMBinloads/E/240226-eckpunkie-cms. il
Italy yes no "Italian Longrerm Strategy on greenhouse gas emissions reduction" htips:/faclex.fao.orgldocs/pdlta212678.pdt
Netherlands yes ratified + provisionapplication] "Netherlands Carbon Dioxide Removal Roadmap" (2025) hitps:fwaw: government. l/documents/reports/2025/03/1deelands-carbon-dioxide.removal-roadmap
Norway yes ratified + provisionapplication ;hf::;dljlittrloiirgn?gvgflg? Report to the Storting (white paper) Longslapbon capture and stora hitps: /s regieringen.nolen/documents/meld.-st.-33-ZNEDid2 765361/
Portugal yes no "Roadmap for Carbon Neutrality 2050" & NECP htips:/idescarbonizar2050.apambiente.ptlen/roadmap/
Sweden yes ratified + provisional applicati —*A  v[s o]u § § v oJus W}o]l] C&E uA}EI— ey uatavetat e nlotemationa e semmeniskaeddwedens.clmate actandclmate pelcy
Switzerland  N@ but linked t ratified+ provisionaipplication Climate and Innovation Act (Klimmad Innovationsgesetz (KIG)) (2022) s stz

EU framewor

Bundesgesetz iiber die Reduktion de=CD \\ :2624+i TUQOQTY

United Kingdor

No but linkedo

EUframework

ratified + provisionapplication

"Carbon Capture, Usage and Storafy&/ision to Establish a Competitive Market, Department fa

Security & Net Zero" (2023)

r

https://www.nao.org.uk/wp-content/uploads/2024/07/carlmapiure-usage-and-storage-programme-summary.pdf



Related links & sources

Topic Document/Website
EU CCS EU Country reports on implementing CCS Direct Country reports on the implementation of the CCS Directive
Directive (2023) Climate Action

=URNS@ 2 EU National Energy and Climate Plans (NECPs) National energy and climate plans
E%}ES|VP K (}E KiTheBdidon S

(o) P A AL v .
Iﬁ(r)gtccla?;gl WEEssp Jolo ASuofGEs U U we W Arfeﬁér}nceEntS ;r\lldPAssIZCia(t;c?E Gu}?d«eﬂnfs}ﬁijjisé}aﬁil}—lz} |
Guidelines and Guidance (2021EA GHG
;‘r’gt‘izgl Status of IMO treaties (2026) INTERNATIONAL MARITIME ORGANIZATION
Carbon EUlevel Industrial Carbon Management Industr.laI_Carbon Management - Climate Action - European
Management Commission

@{p]28=06] (YA Explore all Policies and Funding

Europe related to Carbon Removal in Europe Carbon Removal Policy Trackdfurope & Beyond




Further steps

T Finalize templates v/
T Compare countries based on templates AWork in progress

T Prepare FINAL WORKSHOP on the topic A8 June 2026 / 8:30 am (online, public)
T Write report



Decarbonizing Industrial Systems
In a Circular Economy

Comparison of national perspectives on CCUS
IEA IETS XXI Phase #3 / Activity 4A

08.06.2026 +Public final workshop (online)

Dr. techn.Valerie Pfeffer-Rodin tEnergieinstitut an der JKU Linz, Austria



Project framing

( T International Energy Agency (IEA)

T Technoloqgy Collaboration Programmes (TCPS)
T several topics represented by one or more TCPs

Buildings Renewable energy
Electricity Fossil energy - : : : : :

. ¥%Global network driving energy innovation through international cooperation
IndUStry Fusion power ¥ Connects governments, industry, and experts to develop energy solutions
Transport Cross-cutting Y2Supports expert groups advancing research and commercialization

T Each of the TCPs has 1+ Tasks on specific sub-topics
(iExampIe: LOGXVWUN 7&3 3,0 GXS\HVDIDMDHOG (DHHRKIO RORJLHY DQG ¢

7TDVN ::, RdpzEéro Industrial Processes in a Circular (FRORP\ JUDPHZRUNS3




Net-zero Industrial Processes in a Circular Economy Framework

IEA IETS Task XXI




Net-zero Industrial Processes in a Circular Economy Framework

IEA IETS Task XXI

T Task Manager:

T Simon Moser tEnergieinstitut an der JKU Linz

T Participating countries:
T Austria
¥ Denmark
1 Germany
1 Italy
T the Netherlands
1 Norway
1 Portugal
t Sweden



IEA IETS XXI Phase #3 Structure

Subtask 4: Carbon Dioxide Capture in Industry

IETS Task XXI: Net-zero industrial processes in a cireataromy
framework

Phase 1
Activity B. CCU*** Value Chains and Stakeholder Database
Activity C. Integration of carbon dioxide capture in industry SUbtacks Subtask 4
- CC**** trade-offs (purity, quality, energy) ciediarCarbon ST
- Real-life challenges of CC in industry Definition Phase Sl

Circular Carbon &

Industrial Symbiosi

Subtask 3 Subtask 5

Facilitation of
Industrial Symbiosi

Activity D. Networking

oriented Industrial
Symbiosis

2020 02/2021-06/2022 07/2022-12/2024

Subtask 5: Facilitation of Industrial Symbiosis

Activity A. Portfolio of Industrial Symbiosis Facilitation tools

Activity B. Broadening the perspectives on Implementing technologies for IS *CCUS = Carbon Capture, Utilization and/or Storage

Activity C. Networking **CO, = Carbon Dioxide
***CCU = carbon capture and Utilization
****CC = Carbon Capture



Objectives of IEA IETS XXI Phase 3
Subtask #4 Activity A

Comparison of national perspectives on CCUS



Background and Policy Context

T Challenges in Industrial Decarbonization

T Energy-intensive industries emit significant greenhouse gases that are difficult to reduce using
conventional methods alone.

T Role of CCUS Technologies

T CCUS technologies enable capture and storage or reuse of carbon emissions in industries
lacking alternatives.

t Circular Carbon Economy

T Circular carbon concepts focus on recycling and substituting fossil carbon with renewable and
recycled sources.

T Policy and Strategic Context

T Policies prioritize mitigation first, integrating CCUS as a complementary solution within
broader climate strategies.



Analytical Aims and Research Questions

T Identification of CO eManagement Strategies

T The activity aimed to compile national CO *management strategies and examine how CCUS is
framed within climate and energy policies.

T Mapping Legal Frameworks

T Comparative analysis of national and EU legal provisions related to CCUS focused on
regulatory scope and maturity.

T Comparative Perspective and Systemic Challenges

T Identification of similarities, differences, and barriers like infrastructure and regulatory
fragmentation across countries.



Integrated Research Design and Sources

T Collaborative Workshops

T Two workshops enabled expert interaction, alignment on activity tasks, deep dives to specific national
CCUS frameworks and validation of project insights.

T Standardized Template

T Atemplate guided structured input from countries, ensuring information comparability across diverse
contexts.

T Structured Web Research
T Web research complemented and verified template inputs using policy documents and scientific literature.

I The results will be published in a separate report within the next weeks, including
detailed literature for each included country



Geographical Scope of the Comparative Analysis

T Focus on IETS Task XXI Members

T The analysis centered on (European) IEA IETS Task XXI countries with common regulatory
frameworks and diverse industrial contexts.

T Inclusion of further IEA IETS Countries (+ Australia)

T Countries like the UK, Switzerland, and Canada were included to broaden perspectives
beyond the EU regulations.

T Australia was analyzed due to its interest in the IETS and remarkable geographical/geological
background - adding valuable insights.

T Diverse Geological and Policy Contexts

T Selection includes countries with varied geological storage capacities and policy ambitions
supporting cross-border cooperation.



Role of Workshops and Standardized Template

Two invited workshops with 34 participants from 7 countries
¥, Austria, Germany, Sweden, Denmark, Norway, United Kingdom, Portugal

Template filled in for 11 countries
¥, Basis for further analysis
% A Jo o Jv 8Z & %}ES[+ vv £ ]vou]vP E (E v + 3} v §]}vo o A

Member status Template filled in b

1 Austria IEA IETS Task 21  Energieinstitut an der JKU Linz
2 Denmark IEA IETS Task 21  SDU Center for Energy Informatics
3 Norway IEA IETS Task 21 (Norwegian Ministry of Energy)
4 Germany IEA IETS Task 21  FfE

5 Italy IEA IETS Task 21  ENEA, POLITO

6 Sweden IEA IETS Task 21  RISE

7 Netherlands IEA IETS Task 21 -

8 Portugal IEA IETS Task 21 -

9 France IEA IETS Energieinstitut an der JKU Linz
10 Canada IEA IETS Energieinstitut an der JKU Linz
11  United Kingdom IEA IETS Energieinstitut an der JKU Linz
12  Switzerland IEA IETS Energieinstitut an der JKU Linz

13 Australia Interested in IEA IET Energieinstitut an der JKU Linz



Template on CCUS Management Strategies
and Legal Provisions

2 3

*CCS = Carbon Capture and Storag




High-Level Findings Across Countries

T CCUS as Complementary Tool

T CCUS is framed as a complementary element in decarbonization, following energy efficiency
and renewables.

T Focus on Hard-to-Abate Sectors

T Emphasis on industrial sectors like cement, steel, chemicals where emissions are difficult to
eliminate.

T Policy Maturity Variations

T Countries vary significantly in policy development and implementation of CCUS strategies and
infrastructure.

T Infrastructure Bottlenecks

T CO «transport and (intermediate) storage capacity remain critical bottlenecks limiting CCUS
deployment across countries.



Carbon Management Strategies (CMS)



CMS - Overview

T In the EU, binding legislation at the EU level must be implemented by member states, driving
some national actions

T In 2024, the European Commission published a strategy linking CCS, CCU, and *CDR to
achieve climate goals and support industrial transformation

T All analyzed countries have CCUS-related legislation and regulatory frameworks, but the level of
activity varies significantly

T Many countries show active carbon management efforts , though approaches differ widely
T Only a few countries have formal national carbon management strategies published as

standalone documents

T However, several countries effectively implement carbon management through laws,
regulations, and support schemes

T In some cases, regions or federal states develop their own strategies , influenced by

factors like industrial presence or CCS suitability *CDR = Carbon Direct Remov.



Overview of National Carbon Management Strategy Documents

National CMS or similar documents

Australia Regulatory framework on national and regional levels, mainly regarding CCS
Austria Carbon Managemerftrategie (CMS)

Canada Capturing the opportunity: A Carbon Management Strategy for Canada (2023)
Denmark NECP 2024 and DK2020 initiative

France Etat des lieux et perspectives de déploiement du CCUS en France

Germany ""€u vC[e & }vDvVPuUvVvsS "SE SPC ~ Dne

Italy Italian LongTerm Strategy on greenhouse gas emissions reduction
Netherlands  Netherlands Carbon Dioxide Removal Roadmap (2025)

Norway Meld. St. 33 (201€020) Report to the Storting (white paper) Longsh{parbon capture and storage & regulatory framew
Portugal Roadmap for Carbon Neutrality 2050 & NECP

Sweden ANA  v[e o]u 8 § v oJusd W}o]C &E u A}E
Switzerland Climate and Innovation Act (Klimand Innovationsgesetz (KIG)) (2022)

Bundesgesetz iiber die Reduktion de,C@ ]e]}Vv v,-D K[ ~TiTfie
United Kingdon Carbon Capture, Usage and StorageVision to Establish a Competitive Market, Department for Security & Net Zero (2023)

I Source links available in the report!



Definition of A + D4bG$ E D WsEors

¥ 7KH GHILQLWthRDE RIMEH éntisGions is a key consideration in terms of policy strategies, legal
frameworks, and regulations.

TIngeneral PRVW FRXQWULHVY &06 IR FetisskRI Iwhileothers{place (additional) emphasis on
biogenic CO «emissions (BECCS*, DACCS** as CDR*** measures)

T Typical sectors mentioned
T Cement/ Lime
t Steel / Metallurgy
T Chemicals
T Waste

AOnly a few countries have an explicit HtA definition (e.g., Austria and Germany)
AEMost countries have implicit definitions, e.g., through sector-specific funding programs

*BECCS = bioenergy CCS
*DACCS = Diret Air CCS
***CDR = Carbon Direct Removal



Overview of definitions of A + D4bG$ E D WSEctors

Type of Definition Content / Core Criterion Identified HtA Sectors
Austria Explicit, conditional Process@E o0 S uJee]}ve @& ~pv A}] oindudlry\ekamples: waste, refinery (partially), iron/stee

Denmark
France

Germany

Italy

Norway
Sweden
United
Kingdom
Switzerland

Canada

Australia

(CMS)

Functional / policy
based
Implicit / strategic

Explicit (CMS)

Implicit, sectorbased

alternatives exist despite optimisation; dynamic concep (partially), glass/stone (cement, lime, refractory)

No fixed definition; focus on sectors lacking alternatives No fixed sector list; focus on biogenic emissions (BEC
U% Z ] }v K SC%h & SZ E SZ v -

HtA refers to industrial sectors with emissions difficult tt Cement, lime, chemicals, metallurgy

avoid; prioritised in CCUS strategy

No technically or economically viable alternatives; focus Cement, lime, chemicals, waste incineration, steam

unavoidable process emissions crackers

Defined through strategic documents; CCS mainly for Cement/lime, iron & steel, chemicals/petrochemicals,
sectors without alternative decarbonisation pathways refineries, hydrogen (SMR), wadt®energy

n/a (Note: According to a web search, Norway does not have an officially recognizatiaefi

Implicit (programme
based)
Policy / strategic

Implicit (research /
policy)

Functional / policy
based

Functional /
typological

Defined indirectly via funding programmes and residual Cement, iron & steel, chemicals, refineries, pulp & pa|

emissions plus agriculture (residual emissions)
No formal definition; consistently used for emission Steel, cement, chemicals, refineries, waste, heavy
intensive sectors transport, aviation, shipping

Used in funding calls and strategies; includes remainin¢ Cement, waste incineration, agriculture, aviation

emissions towards net zero

Sectors difficult to electrify or decarbonise through othe Cement, chemicals (fertilisers), iron & stealis

means agriculture and waste (residual emissions)

Emissions difficult to reduce due to processes or high ¢ Hightemperature industries (e.g. chemicals), cement
(process emissions), agriculture, aviation/shipping, he
transport



CMS Comparison (examples)

Role of CCUS Complementary to Strongly complementary Complementary; strong focus Complementary with emphasis Central role
decarbonization (mitigation first) on CCS on negative emissions

Target:HtA sectors Focus orHtA Dynamic definition Implicit Implicit Implicit

Emission types Process & residual emissions Process emissions Industrial + residual emissions Residual + negative emissions Broad sector spectrum +
residual

Storage strategy Storage essential No domestic storage Offshorefocused, large-scale Exportdependent Domestic storage
permitted t permission in storage; core element with
discussion commercial deployment

International Important for scaling e
cooperation

Infrastructure approach [Full value chain development Early stage Full value chain; projedtased Transport solutions Projectbased

with integrated capture,
transport, storage

Policy ambition CCUS part of net zero :

Regulatory approach Strong state involvement Highly regulated Strong state involvement; Programmatic Market + policy driven
licensing regime (state owned)

Cockin avodance__[Imporantobjecve

Funding instruments Public support necessary Limited support Public support via flagship Reverse auctions Australian Carbon Credit Units
projects + statebacked (ACCU)
schemes

Industrial focus Industry central -y ce .
Secondary role Increasing relevance Central (BECCS) Relevant

Public acceptance Key for implementation Critical issue Not explicitly addressed Important Less focus



Legal Frameworks for CCUS



CCS Directive & London Protocol (Art. 6)

Australia no

Austria yes

Canada no

Denmark yes
France yes
Germany yes

Italy yes

Netherlands yes

Norway yes

Portugal  yes

Sweden  yes

ratified + provisional application

No (not a signatory to the Convention/
Protocol)*

No (but signatory to the
Convention/Protocol)*

ratified + provisional application
ratified + provisional application

ratified + provisional application (2026)

No (but signatory to the
Convention/Protocol)*

ratified + provisional application

ratified + provisional application

No (signatory to the Convention, but not t
Protocol)*

ratified + provisional application

Switzerland No but links to EU framewor ratified + provisional application

United
Kingdom

No but links to EU framewor ratified + provisional application

*IMO (2022) Map of Parties 2022.pd




Regulatory Landscapes (examples)

Reference to EUREE] Formally transposed;
CCS Directive retained in national law
post-Brexit

EES RS (I[all{=M Transition from restrictive Fully implemented legal Supplemented Comprehensive national Independent framework  Multi-level (federal +

of the legal to enabling framework environmental law framework; strong state  under development provinces)

framework framework steering via regulator

(OGNS Formerly only research;  Regulated (permitting, Regulated Permitted Permitted and regulated; No complete framework Permitted, highly regulatec
expansion in 11/25 (off  monitoring, closure) strong offshore yet; focus on export sue tao (incl. provincial law),
shore + optional onshore) limited storage options regional frameworks
Regulated since 2025; Regulated in environmente Part of environmental and Licensing system; No transport law so far;  Infrastructure exists +
being opened (London law; international support schemes regulation for nonpipeline future regulation and eligible for support
Protocol) agreements transport in development export options planned
K vl UM Permitted under strict Regulated in environmentz Part of state support Regulated CfD-like Part of climate legislation Broad recognition (incl.
conditions law programs contracts + tax incentives DAC, BECCS)
Politically promoted, legall Indirectly regulated Part of support architectur: Integrated in Energy Act Regulated (only eligible if Strictly linked to
under development (industrial & environmenta 2023; clustetbased permanently bound) "% EU Vv VS S} E
law) industrial applications

Key laws/ Kohlendioxid Environmental Code + Environmental Code + CC Energy Act 2023; Storage Climate and Innovation Ac Environmental Protection

instruments SpeichergesetKSpG) decrees (201@2011) regulation K Z Ppo 8]}ve 7i = K § ~E& A]e+ law + provincial laws +
(2012) AKohlendioxid- Exit Regulations 2019; CCS Act in preparation  Investment tax credit rules
Speicherungund- cluster funding
TransportGesetz (KSpTG) programmes; EU ETS
(2025) linkage

EELVEIGIWALCWE] National + federal states  National National + agency National + regulator Federal + cantons Federal + provinces



Conclusions



EU Level

T Significant carbon management activities exist across Europe and beyond, but readiness for CCU and CCS varies
widely

T This variation limits the development of international CO emarkets, value chains, and climate progress
T Policy focus at EU and national levels is mainly on CCS and CDR

Focus CCU

T CCU is included in policies and research, but receives less practical attention
T Strong policy frameworks exist for CCS/CDR,
T while CCU requires complex industrial and chemical integration
T CCU is barely recognized in emissions trading systems (ETS), making it less economically attractive

T However, replacing fossil carbon with recycled or renewable carbon is widely recognized as essentia I
T Focus areas include CO «based chemicals (e.g. methanol), as well as biomass and direct air capture pathways
T Key challenges: high energy demand, CO epurity requirements, and infrastructure limitations
T Transport and (intermediate) storage of CO eare also bottlenecks

T The EU promotes CCUS hubs (regional CO eclusters) as a solution to improve infrastructure and coordination



Carbon Management Strategies

s

Carbon management strategies consistently position CCUS as a complementary tool
ft 6WURQJ "PELWUMMWLRSURDFK IRFXV RQ HQHUJ\ HIILFLHQF\ UHQHZDEOHV DQG HOHFWL
CCUS is considered essential for unavoidable emissions and achieving net-zero targets
T Main focus on hard-to-abate sectors: such as cement, steel, chemicals, and waste
¥ Regulatory approaches differ, but mostly converge on similar industrial use cases
Carbon removal gaining importance as part of national climate strategies
T Increasing role of CCUS in CDR, including BECCS and direct air capture
¥ CCUS increasingly seen as a tool for balancing residual emissions long-term
Countries differ in policy maturity and implementation speed
¥ Some: advanced deployment (investments, clusters, infrastructure)
T Others: early stages (legal frameworks, pilot projects)
Infrastructure is the key enabler for scaling CCUS
¥ Structural challenges include limited storage capacity and regulatory barriers
¥ &28 WUDQVSRUW VWRUDJH DQG LQGXVWULDO KXEV DUH FULWLFDO ERWWOHQHFNYV
T Shared infrastructure (pipelines, shipping, hubs) supports large-scale deployment
*URZLQJ LPSRUWDQFH RI LQWHUQDWLRQDO FRRSHUDWLRQ IRU &28 WUDQVSRUW DQG VWRU
¥ Emergence of cross-border infrastructure and aligned regulations, especially in Europe
Public acceptance remains a challenge due to limited awareness and varying regional perceptions
T Stakeholder engagement and transparency are critical
Overall trend: carbon management becoming a core pillar of climate strategies



Legal frameworks

T Legal frameworks for CCUS vary widely in development and maturity across countries

T Advanced systems exist in countries like Australia, Canada, Denmark, and Norway

T Many European countries are still in a transitional phase

+t ' HQPDUN DQG 1RUZD\ VWURQJO\ IRFXV RQ &28 LPSRUW DQG VWRUDJH
T Different legislative approaches:

1 Dedicated CCUS regulations vs.

T Integration into existing environmental and climate laws (common in Europe)
T Outside the EU, multi-level governance systems (e.g. Canada, Australia) give regions/provinces key roles
T Within the EU, a shared legal basis is provided by the EU CCS Directive and other laws/policies/strategi c documents
f CrosssERUGHU FRRSHUDWLRQ LV FUXFLDO IRU &28 WUDQVSRUW DQG VWRUDJH
Tt GHIXODWLRQ LV PRVW GHY HO®R&MHiBnd,AMdni&arg, VidbiRy) Opkrational limits)

+t ODRPHVWLF &28 VWRUDJH SR O Lifomhpdhidiedtd activel®) tuppéried W O\ 2

T CCU regulations including transport; intermediate storage and CO , quality regulations are less developed and
fragmented

T CCU receives less regulatory and policy attention, despite industrial relevance

A6WURQJ UHIJXODWLRQ IRU &28 VWRUDJH
A Transport and utilization frameworks still evolving



EU Level £CCU constraints

STRZDUGY DQ DPELWLRXV ,QGXVWULDO &DUERQ ODQDJHPHQW IRU WKH (8"
T High energy demand of CCU processes reduces overall climate benefits

T High costs and uncertain economic viability at scale

T Incomplete recognition of CCU benefits  in current policy frameworks

T Need for robust carbon accounting systems (avoiding double counting, tracking CO «flows)
T Lack of clear regulatory framework  for large-scale CCU deployment

T Infrastructure gaps , especially for linking CO esources, users, and hydrogen supply

T Dependence on hydrogen availability  for many CCU applications

T Uncertainty in emissions accounting  (upstream vs downstream)

T Limited inclusion of non-permanent CCU products in EU ETS rules

T Strong reliance on fossil carbon still persists (e.g. >90% in chemical industry)

T Need to ensure environmental integrity  and liability management (e.g. leakage risks)

I

Remaining structural and market barriers slowing deployment

T High-level constraints at the EU/international level hinder ambitions at the national level!



EU Level +CCU strategy

STRZDUGY DQ DPELWLRXV ,QGXVWULDO &DUERQ ODQDJHPHQW IRU WKH (8"
Assess SGHPDQ@&O O SROL Fto iRceask Rofake of sustainable carbon in industry

Develop sector-specific CCU roadmaps together with industry stakeholders

Use the knowledge-sharing platform for CCUS projects to coordinate and accelerate deployment

Establish a coherent EU-wide carbon accounting framework covering the full value chain

Ensure the framework reflects actual climate benefits  and creates effective incentives

Introduce measures to incentivise both permanent and non-permanent CCU applications

Identify and remove regulatory and structural barriers to CCU deployment

Promote market uptake of sustainable carbon as an alternative to fossil carbon

Support development of production pathways in industry (especially chemicals) using sustainable carbon
(e.g. sustainable aviation)

- + + + + H+ H+ H +H

T Strengthen policy alignment with initiatives ~ such as biotech and biomanufacturing
T Support innovation and scaling  of CCU technologies across all maturity levels (R&D to deployment)

I Combination of strategic, regulatory/legislative and funding mechanisms

—_—)

Delayed effects at the level of individual states.



Synthesis of Strategic and Regulatory Insights

tCentral Role of CCUS

T CCUS is becoming a key part of industrial climate strategies, complementing primary
mitigation efforts.

TPolicy Maturity and Alignment

T National strategies are converging despite differences in policy maturity and
Implementation progress.

TInfrastructure and Cooperation

T Infrastructure development and international cooperation are critical enablers for
scaling CCUS deployment.



Barriers to Scaling CCUS

TInfrastructure Limitations
T Lack of transport networks and storage sites limits CCUS scalability and increases
project costs.

TRegulatory Fragmentation
T Unclear regulations and accounting methods reduce investment incentives for CCUS
deployment.

tEconomic Barriers
T High capital and operational costs with dependence on subsidies and carbon pricing

slow down CCUS growth.

tSocial Acceptance and Policy Risks
T Public concerns and uncertain long-term policies create risks for investors.



Future Research and Policy Development

TExpanding Research Scope
T Future research should include more countries, focusing on high emissions and
iIndustrial activities for broader insights.
1Strengthening Regulatory Frameworks
T Policymakers need to harmonize CO etransport and utilization regulations and
Improve carbon accounting methods to support CCUS.
tPromoting International Cooperation
T Cross-border collaboration is essential for effective CO etransport, storage, and
CCUS deployment success.
tFocus on Circular Carbon and Symbiosis

T Emphasizing circular carbon and industrial symbiosis can fill deployment gaps and
enhance climate benefits.



Thank you!

1 Itis time for discussion! %

W
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