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EXECUTIVE SUMMARY 

This report presents the findings of Subtask #4 / Activity A of IETS Task XXI, which focuses on carbon 
capture, utilization, and storage (CCUS) in industrial systems. Based on country contributions, 
workshops, and desk research, Subtask #4 / Activity A provides a comparative overview of national 
�&�2�w���P�D�Q�D�J�H�P�H�Q�W���V�W�U�D�W�H�J�L�H�V���D�Q�G���O�H�J�D�O���I�U�D�P�H�Z�R�U�N�V���D�F�U�Rss Europe and selected international countries. 

Across all analyzed countries, CCUS is consistently regarded as a complementary tool for 
decarbonization, supporting primary measures such as energy efficiency, electrification, and renewable 
energy. Despite a missing uniform definition, CCUS is mainly applied to hard-to-abate sectors, i.e. 
where emissions cannot be eliminated otherwise. While strategic direction is largely aligned, countries 
differ significantly in their level of policy development and implementation progress. 

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

A key barrier identified is the lack of carbon dioxide (�&�2�w) infrastructure. The development of transport 
networks, storage sites, and industrial hubs is essential for scaling CCUS. As a result, many countries 
are pursuing cluster-based solutions and cross-border cooperation, especially where domestic storage 
capacity is limited.  

�5�H�J�X�O�D�W�R�U�\���I�U�D�P�H�Z�R�U�N�V���V�K�R�Z���D���V�W�U�R�Q�J���I�R�F�X�V���R�Q���&�2�w���V�W�R�U�D�J�H�����Z�K�L�F�K���L�V���J�H�Q�H�U�D�O�O�\���Z�H�O�O-developed from 
technical readiness perspective �D�Q�G���V�W�U�L�F�W�O�\���U�H�J�X�O�D�W�H�G�����,�Q���F�R�Q�W�U�D�V�W�����U�X�O�H�V���I�R�U���&�2�w���W�U�D�Q�V�S�R�U�W���D�Q�G���H�V�S�H�F�L�D�O�O�\��
utilization remain less mature and fragmented. This imbalance is reflected in policy priorities, where 
CCS and carbon removal receive more attention than CCU, despite its potential to replace fossil carbon 
in industry at least partially. 

The report also highlights the growing importance of carbon removal technologies such as BECCS and 
DACCS (bio energy- and direct-air-CCS), which are increasingly integrated into national strategies to 
address residual emissions and enable net-zero or net-negative pathways. 

In conclusion, carbon management is becoming a central element of industrial climate strategies. 
However, further progress requires accelerated infrastructure development, more coherent regulatory 
frameworks - particularly for CCU - and stronger international cooperation to enable large-scale 
deployment. 
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1 INTRODUCTION 
IETS Task XXI Subtask #4 focuses on exploring the concept of carbon capture from an industrial 
perspective.  

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

A1 - Identification and compilation of national CO2 management strategies 

A2 �± National legal provisions on carbon dioxide capture, utilization, and storage 

 
The report was prepared based on inputs received from IEA IETS XXI participants, which was 
complemented by desk research. It reflects the situation in Q3/Q4 of 2025 and Q1 of 2026. The main 
objective was to provide an overview of the available information, alongside comparative analyses at a 
systemic level. No legal analysis or interpretation was conducted. 

Definition Phase Subtask 1
Circular Carbon & 

Industrial Symbiosis

Subtask 2
Circular Carbon

Subtask 3
Energy- and carbon-
oriented Industrial 

Symbiosis

Subtask 4
Carbon Dioxide 

Capture in Industry 

Subtask 5 
Facilitation of 

Industrial Symbiosis

IETS Task XXI: 
Decarbonizing industrial systems in a circular economy framework

02/2021-06/2022 07/2022-12/2024 01/2025-12/2027

EI-JKUEI-JKU

EI-JKU

RISE RISE

EI-JKU

2020

 
Figure 1: Overview of the phases and Subtasks of Task XXI, Activity A / Subtask #4 is highlighted. 
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2 AIMS OF SUB-ACTIVITIES 
CO2 management strategies 

In this sub-activity, a general comparison of national CO2 management 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) was assigned to the participants 
of the subtask. This process began in the first workshop, where the contents were described and 
discussed, and key indicators were identified. Following the workshop, these indicators or topics were 
evaluated using a template to enable a general comparison and the identification of overlaps, 
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 (including EU) regulations 
on the capture, use and permanent storage of CO2. Participants or their designated contacts collaborated 
to gather relevant sources, enabling the identification of relevant provisions on carbon capture, 
utilization and storage (CCUS). 

As planned, the first workshop was used to allocate responsibilities and set expectations regarding the 
feedback to be provided. This was complemented by national investigations conducted by the 
participants and the activity leader, based on the template also used in the first sub-activity. Furthermore, 
the second workshop, which was intended for exchanging findings and identifying overlaps and 
highlights, was conducted as planned. The investigation identified legal provisions and issues 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 analysis extending to 
additional IEA IETS Member States. Moreover, Australia was included in the analysis based 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 the hive mind 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, with participants changing 
depending on the workshop's goals. Examples include Task XXI-internal, inter-TCP, personal invitation 
and public (result presentation) workshops. Two workshops and one webinar were conducted with a full 
or partial focus on Subtask #4 / Activity A. The initial workshop was designed to initiate the programme 
of activities, the second workshop to provide insight into the national activities and legislation of 
selected countries, and finally a public workshop was organised to present and discuss the results of the 
Task XXI activities in the field. Further information pertaining to the events can be found in the Annex 
and in the attached files. 
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In addition, a dedicated session on Subtask #4 / Activity A was incorporated into the on-site Task 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 template in the Annex (see Figure 5, 
Figure 6, and Figure 7), was distributed to the Task XXI members following the initial workshop, with 
the objective of collecting first-hand information from each country. The completed templates were 
subsequently collated and analysed by the Energieinstitut an der JKU. The addition of missing 
information was facilitated by means of a structured web research approach (see section 3.3). 

Template Questions 

Laws on CCU and/or CCS in your country 

1. �,�V���\�R�X�U���F�R�X�Q�W�U�\���V�X�E�M�H�F�W���W�R���W�K�H���(�8�µ�V���&�&�6���G�L�U�H�F�W�L�Y�H�" 
2. �:�K�D�W���O�D�Z�V���U�H�J�X�O�D�W�L�R�Q���L�V���D�G�G�L�W�L�R�Q�D�O���W�R���W�K�H���(�8�µ�V���&�&�6���G�L�U�H�F�W�L�Y�H���D�Q�G���L�Q���I�R�U�F�H�" 

a. CO2 capturing 
b. CO2 transport 
c. CO2 utilization 
d. CO2 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 their eligibility 
6. Proposed measures on CO2 transport 
7. Proposed measures on CO2 utilization 
8. Proposed measures on CO2 storage 

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 in your country (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 FfE 

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 
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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, as well as for Australia (a potential 
new IETS sponsor), the template was completed by the Energieinstitut an der JKU. 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 are in the process of developing 
CO2 management strategies, encompassing aspects such as CO2 transport, storage, or utilisation, with 
these strategies tailored to regional and local circumstances. The information gathered via the template 
was completed for the chosen countries via web research, with the goal to identify original documents 
via analysis of press releases, news articles and scientific literature or similar. 

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

 

4 RESULTS 
The initial online workshop, which encompassed both sub-activities, was conducted on 12 June 2025 at 
2:00 pm CET, with 13 participants from four nations: Austria, Germany, Sweden and Denmark. The 
aims and objectives of both sub-activities were thoroughly examined and discussed at length. The 
template (see Annex Figure 5, Figure 6, and Figure 7) created by Energieinstitut an der JKU Linz was 
subsequently made available to the participants for the purpose of answering the following questions: 

�x Do you have national CO�• 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 countries. Interim results, 
including some country-specific insights from Task XXI partners and invited speakers, were discussed 

Note on the use of AI-supported research: 

National legislation and other relevant sources relating to carbon capture, utilization and storage 
���&�&�8�6������ �D�V�� �Z�H�O�O�� �D�V�� �E�U�R�D�G�H�U�� �&�2�w�� �P�D�Q�D�J�H�P�H�Q�W�� �I�U�D�P�H�Z�R�U�N�V���� �D�U�H�� �R�I�W�H�Q�� �R�Q�O�\�� �D�Y�D�L�O�D�E�O�H�� �L�Q��national 
languages. To address these linguistic and accessibility challenges, AI tools were employed to assist 
with the research process and supportive tasks in information retrieval and processing: Microsoft 
365 Copilot and DeepL assisted in identifying relevant sources, conducting keyword searches, and 
translating original materials into English. AI was also employed to help organize information and 
prepare comparative analyses. No AI system was relied upon for legal interpretation or normative 
assessment. 

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

The authors assume full responsibility for all content, interpretations, and conclusions. 
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at the second workshop on 25 January 2026. Another update was provided at the Task XXI meeting in 
Graz, Austria, on 14 April 2026. The results were finally presented in a public webinar on 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 relevant 
legislation at the EU level that must be applied directly or indirectly at the national level by EU member 
states. Thus, some activities may arise solely from the obligation to act in accordance with EU 
legislation. Nevertheless, many countries demonstrate significant activity regarding carbon 
management, albeit with varying approaches.  

�0�R�U�H�R�Y�H�U�����W�K�H���(�8���&�R�P�P�L�V�V�L�R�Q���S�X�E�O�L�V�K�H�G���D���F�R�P�P�X�Q�L�F�D�W�L�R�Q���³�7�R�Z�D�U�G�V���D�Q���D�P�E�L�W�L�R�X�V���,�Q�G�X�V�W�U�L�D�O���&�D�U�E�R�Q��
�0�D�Q�D�J�H�P�H�Q�W�� �I�R�U�� �W�K�H�� �(�8�´�� �L�Q�� �������� [1], which explicitly combines CCS, CCU and CDR to reach the 
climate goals and support industrial transition within Europe. In contrary, specific 'carbon management 
strategies' in the form of a document published at a governmental level are only available in a few 
countries. However, several countries have legal frameworks, regulatory mechanisms and support 
schemes that form a carbon management strategy in their own right. Additionally, some federal states 
or regions of certain countries develop their own carbon management strategies, driven by factors such 
as the region's suitability for CCS or due to existing industry. 

Table 2 summarises publicly available sources with further relevant information on CCUS 
objectives at EU and national levels, such as National Energy and Climate Plans (NECPs), the 
implementation of the EU CCS Directive, policies on carbon direct removal (CDR) and CCUS projects. 

Table 2: Overview of information and data collections as well as universal documents on CCUS (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* �(�[�S�R�U�W�L�Q�J���&�2�w���I�R�U���2�I�I�V�K�R�U�H���6�W�R�U�D�J�H���± �7�K�H���/�R�Q�G�R�Q���3�U�R�W�R�F�R�O�¶�V���(�[�S�R�U�W��
Amendment and Associated Guidelines and Guidance (2021) - IEA 
GHG 

[6] 

Carbon 
Management 

EU Level Industrial Carbon Management [1,7] 

Carbon Cycles EU Level Sustainable Carbon Cycles [8] 

CDR Policy 
Europe 

Explore all Policies and Funding 
related to Carbon Removal in Europe 

[9,10] 

CO2 Transport CO2 transport projects support in EU level [11] 

CCUS Projects CCUS Projects Database by IEA [12] 

CCUS Projects Projects of Common Interest on EU level [13] 

Table 3 gives an overview of relevant documents and sources regarding Carbon Management 
Strategies on country-level, including the ratification of the London Protocol* Art. 6. Amendment on 
the transport and offshore storage of CO2 as well as being subject to the EU CCS Directive. 
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*Excursus: Article 6 of the London Protocol [14] originally established a strict prohibition. 
Contracting Parties may not export waste or other materials to other countries for disposal at sea. 
This export ban was intended to prevent states from bypassing environmental regulations by 
transferring problematic substances to other marine areas. However, an amendment adopted in 
2009 [15] �U�H�O�D�[�H�G���W�K�L�V���S�U�R�K�L�E�L�W�L�R�Q���E�\���L�Q�W�U�R�G�X�F�L�Q�J���D�Q���H�[�F�H�S�W�L�R�Q���I�R�U���F�D�U�E�R�Q���G�L�R�[�L�G�H�����&�2�w�������H�Q�D�E�O�L�Q�J��
�F�D�U�E�R�Q�� �F�D�S�W�X�U�H�� �D�Q�G�� �V�W�R�U�D�J�H�� ���&�&�6���� �S�U�R�M�H�F�W�V���� �6�L�Q�F�H�� �W�K�H�Q���� �&�2�w�� �K�D�V�� �L�Q�� �S�U�L�Q�F�L�S�O�H�� �E�H�H�Q�� �D�E�O�H�� �W�R�� �E�H��
transported across borders and stored in sub-seabed geological formations, provided an agreement 
exists between the exporting and importing states, and international environmental standards are 
met. [16] This amendment has not yet fully entered into force under international law, as 
insufficient Contracting Parties have ratified it. Therefore, it is currently only provisionally applied 
[17] between certain states. 

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

Country  
Subject to EU 
CCS Directive 

Adaption Art 6. 
London Protocol 
[5,18,19] 

National CMS or similar documents 
Sources 
CMS 

Australia no ratified + provisional 
application 

Regulatory framework on national and regional 
levels, mainly regarding CCS 

[20] 

Austria yes 
no (also not a 
signatory to the 
London Convention) 

"Carbon Management Strategie (CMS)" [21,22]  

Canada no 
No (but signatory to 
the Convention/ 
Protocol) 

"Capturing the opportunity: A Carbon 
Management Strategy for Canada" (2023) [23]  

Denmark yes 
ratified + provisional 
application 

NECP 2024 and DK2020 initiative [24,25] 

France yes 
ratified + provisional 
application 

"État des lieux et perspectives de déploiement du 
CCUS en France" [26] 

Germany yes 
ratified + provisional 
application (2026) 

�³�*�H�U�P�D�Q�\�¶�V���&�D�U�E�R�Q���0�D�Q�D�J�H�P�H�Q�W���6�W�U�D�W�H�J�\��
(CMS)�  ́

[27,28]  

Italy yes 
No (but signatory to 
the Convention/ 
Protocol) 

"Italian Long-Term Strategy on greenhouse gas 
emissions reduction" 

[29] 

Netherlands yes 
ratified + provisional 
application 

"Netherlands Carbon Dioxide Removal 
Roadmap" (2025) 

[30] 

Norway yes 
ratified + provisional 
application 

"Meld. St. 33 (2019�±2020) Report to the Storting 
(white paper) Longship �± Carbon capture and 
storage & regulatory framework" 

[31]  

Portugal yes 
No (signatory to the 
Convention, but not 
the Protocol) 

"Roadmap for Carbon Neutrality 2050" & NECP [32,33] 

Sweden yes 
ratified + provisional 
application 

���6�Z�H�G�H�Q�¶�V���&�O�L�P�D�W�H���$�F�W���D�Q�G���&�O�L�P�D�W�H���3�R�O�L�F�\��
Framework" 

[34] 

Switzerland 
No but linked 
to EU 
framework 

ratified + provisional 
application 

Climate and Innovation Act (Klima- und 
Innovationsgesetz (KIG)) (2022) 
Bundesgesetz über die Reduktion der CO2-
�(�P�L�V�V�L�R�Q�H�Q���µ�&�22-�O�D�Z�¶�������������� 

[35,36] 

United 
Kingdom 

No but linked 
to EU 
framework 

ratified + provisional 
application 

"Carbon Capture, Usage and Storage - A Vision 
to Establish a Competitive Market, Department 
for Security & Net Zero" (2023) 

[37]  

The definition of 'hard-to-abate emissions' (HtA emissions) is a key consideration for CCUS 
activities in terms of political strategies, legal frameworks and regulations. Thus, where available, a 
comparison of country-specific definitions according to the completed templates was generated (see 
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Table 4). In general, most countries focus on fossil CO2 emissions, while others focus more on biogenic 
CO2 emissions and view bioenergy CCS (BECCS) as a CDR measure. The following fossil-based 
sectors are commonly named as HtA for most countries: 

�x Cement / Lime 
�x Steel / Metallurgy 
�x Chemicals 
�x Waste 

Table 4: Comparison of country-�V�S�H�F�L�I�L�F���G�H�I�L�Q�L�W�L�R�Q�V���R�Q���µ�K�D�U�G-to-�D�E�D�W�H���H�P�L�V�V�L�R�Q�V�´���E�D�V�H�G���R�Q���W�K�H��completed 
templates. No claim to accuracy or completeness. 

Country Existence of a 
Definition 

Type of 
Definition 

Content / Core Criterion Identified HtA Sectors 

Austria  Yes Explicit, 
conditional 

Process-related emissions are 
�³�X�Q�D�Y�R�L�G�D�E�O�H�´���L�I���Q�R��
alternatives exist despite 
optimisation; dynamic 
concept 

industry examples: waste, refinery 
(partially), iron/steel (partially), 
glass/stone (cement, lime, 
refractory) [38] 

Denmark No Functional / 
policy-based 

No fixed definition; focus on 
sectors lacking alternatives; 
�H�P�S�K�D�V�L�V���R�Q���&�2�w���W�\�S�H���U�D�W�K�H�U��
than sector 

No fixed sector list; focus on 
biogenic emissions (BECCS)  

France Partially Implicit / 
strategic 

HtA refers to industrial 
sectors with emissions 
difficult to avoid; prioritised 
in CCUS strategy 

Cement, lime, chemicals, 
metallurgy 

Germany Yes Explicit 
(CMS) 

No technically or 
economically viable 
alternatives; focus on 
unavoidable process 
emissions 

Cement, lime, chemicals, waste 
incineration, steam crackers 

Italy  No (formal) Implicit, 
sector-based 

Defined through strategic 
documents; CCS mainly for 
sectors without alternative 
decarbonisation pathways 

Cement/lime, iron & steel, 
chemicals/petrochemicals, 
refineries, hydrogen (SMR), waste-
to-energy 

Norway n/a 
(Note: According to supplementary literature research, Norway does not have an officially recognized 
definition. However, given Norway's significant CCUS activities, an implicit definition is likely to exist.) 

Sweden No Implicit 
(programme-
based) 

Defined indirectly via funding 
programmes and residual 
emissions 

Cement, iron & steel, chemicals, 
refineries, pulp & paper; plus 
agriculture (residual emissions)  

United 
Kingdom 

Partially Policy / 
strategic 

No formal definition; 
consistently used for 
emission-intensive sectors 

Steel, cement, chemicals, refineries, 
waste, heavy transport, aviation, 
shipping 

Switzerland No Implicit 
(research / 
policy) 

Used in funding calls and 
strategies; includes remaining 
emissions towards net zero 

Cement, waste incineration, 
agriculture, aviation 

Canada No Functional / 
policy-based 

Sectors difficult to electrify or 
decarbonise through other 
means 

Cement, chemicals (fertilisers), iron 
& steel; plus agriculture and waste 
(residual emissions)  

Australia Yes 
(descriptive) 

Functional / 
typological 

Emissions difficult to reduce 
due to processes or high costs 

High-temperature industries (e.g. 
chemicals), cement (process 
emissions), agriculture, 
aviation/shipping, heavy transport 
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Table 5: CMS comparison based on completed templates. No claim to completeness or to accuracy. Note: Germany enacted the relevant law in Nov. 2025, after the template was filled in. 

Dimension Common 
Pattern 

Austria Denmark France Germany Italy Norway Sweden United 
Kingdom 

Switzerland Canada Australia 

Role of CCUS Complementary 
to 
decarbonization 
(mitigation first) 

Strongly 
complementary 

Central 
role 

Complementary Complementary Complementary Complementary; 
strong focus on 
CCS 

Complementary 
with emphasis 
on negative 
emissions 

Complementary Complementary Partly 
central role 

Central 
role 

Target: HtA 
sectors 

Focus on HtA Dynamic 
definition 

Functional Implicit Clearly defined Implicit Implicit Implicit Implicit Implicit Functional Implicit 

Emission types Process & 
residual 
emissions 

Process 
emissions 

Biogenic + 
residual 
emissions 

Industrial 
emissions 

Process 
emissions 

Industrial 
emissions 

Industrial + 
residual emissions 

Residual + 
negative 
emissions 

Industrial + 
residual 
emissions 

Residual 
emissions 

Hard-to-
abate 
emissions 

Broad 
sector 
spectrum 
+ residual 

Storage 
strategy 

Storage essential No domestic 
storage 
permitted �± 
permission in 
discussion 

Storage 
hub 

National + EU Offshore and 
onshore (federal 
states opt-in) 
enabled Nov. 
2025 

National + 
offshore 

Offshore-focused, 
large-scale 
storage; core 
element with 
commercial 
deployment and 
licensing system 

Export-
dependent 

Offshore 
potential 

Export-
dependent 

Domestic 
storage 

Domestic 
storage 

International 
cooperation 

Important for 
scaling 

High High 
(import) 

High High Medium Very high Very high Medium Very high Low Low 

Infrastructure 
approach 

Full value chain 
development 

Early stage Hub 
model 

Network 
strategy 

Pipeline network Clusters Full value chain; 
project-based with 
integrated capture, 
transport, storage 

Transport 
solutions 

Clusters Export chains Regional 
systems 

Project-
based 

Policy 
ambition 

CCUS part of 
net zero 

Low�±medium High Medium Medium Medium High (establish 
CCS industry and 
global leadership) 

Medium Medium Low�±medium High High 

Regulatory 
approach 

Strong state 
involvement 

Highly 
regulated 

Actively 
steered 

Strategically 
guided 

Highly regulated Strategic Strong state 
involvement; 
licensing regime 
with state 
ownership 

Programmatic Policy flexible Policy-driven Policy-
driven 

Market + 
policy 
driven 

Lock-in 
avoidance 

Important 
objective 

Very strong Medium Implicit Strong Implicit Not explicitly 
addressed 

Implicit Less strong Implicit Medium Less 
strong 

Funding 
instruments 

Public support 
necessary 

Limited support Subsidies Funding 
programs 

Carbon 
Contracts for 
Difference 
(CfD) 

Project funding Public support via 
flagship projects + 
state-backed 
schemes 

Reverse 
auctions 

Policy support Indirect Investment 
Tax 
Credits 
(ITC) 

Australian 
Carbon 
Credit 
Units 
(ACCU) 

Industrial 
focus 

Industry central Strong Medium Strong Very strong Very strong Very strong Strong Strong Medium Very 
strong 

Strong 

Negative 
emissions 

Increasing 
relevance 

Secondary role Important Secondary role Secondary role Secondary role Increasing 
relevance  

Central 
(BECCS) 

Secondary role Relevant Relevant Relevant 

Public 
acceptance 

Key for 
implementation 

Critical issue Medium Actively 
managed 

Important Medium Not explicitly 
addressed 

Important Importance 
increasingly 
recognised 

Important Challenge Less focus 
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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 common legislative framework 
on EU level is relevant with respect to CCUS and CO2 management [39]. The following list is an 
overview of the most important legal frameworks on EU level: 

�¾ Directive 2009/31/EC on CCS* [40] 
�¾ EU Emissions Trading System (ETS) Directive* [41] 

o London Protocol [5,14,15,17] 
�¾ Renewable Energy Directive* [42] + delegated acts 
�¾ Net-Zero Industry Act (NZIA) Regulation [43] 
�¾ ReFuelEU Aviation Regulation [44] 
�¾ FuelEU Maritime Regulation [45] 
�¾ Provisional agreement on Carbon Removals and Carbon Farming (CRCF) Regulation [46] 

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

The following list provides an overview of national legislation and related documents based on the 
filled-in templates per country: 

Austria 
�x Federal Act banning CCS 
�x Evaluation of the Federal Act banning CCS: Evaluierungsbericht zum 

�&�2�w-Speicherungsgesetz 
�x Austrian Policy on CCUS (Policy Brief) 

Canada 
�x Canadian Environmental Protection Act (CEPA) (1999) 
�x Alberta Carbon Capture and Storage Funding  
�x Alberta CCS quantification protocol: �4�X�D�Q�W�L�I�L�F�D�W�L�R�Q���S�U�R�W�R�F�R�O���I�R�U���&�2�w���F�D�S�W�X�U�H���D�Q�G���V�W�R�U�D�J�H 
�x Saskatchewan CCUS legislation: Legislation and Regulations �± Saskatchewan 
�x Saskatchewan CCUS Credit Standard: CCUS Credit Standard 

Denmark 
�x �&�2�w���F�D�S�W�X�U�H�����$�F�W���1�R�������������������������� Act No. 1593 of 28 Dec 2022 
�x �&�2�w���W�U�D�Q�V�S�R�U�W�����$�F�W���1�R�������������������������� Act No. 2608 of 28 Dec 2021 
�x Proposed pipeline law: �&�2�w���S�L�S�H�O�L�Q�H���W�U�D�Q�V�S�R�U�W���D�F�W�������������� 
�x �6�X�E�V�R�L�O���$�F�W���D�P�H�Q�G�P�H�Q�W�����&�2�w���V�W�R�U�D�J�H���� Act No. 803 of 7 June 2022 
�x Executive Orders on storage: Executive Order No. 974; Executive Order No. 1050 
�x State participation in storage: Act No. 1592 of 28 Dec 2022 

France 
�x Environmental adaptation ordinance: Ordonnance n° 2010-1232 
�x �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���&�R�G�H�����&�2�w-related provisions): �&�R�G�H���G�H���O�¶�H�Q�Y�L�U�R�Q�Q�H�P�H�Q�W 
�x Storage law (Grenelle II): Loi n° 2010-788 (Article 80) 
�x Storage decree: Décret n° 2011-1411 
�x CCUS framework order: Arrêté du 2 mai 2011 

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

 

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 law: Legislative Decree 162/2011 
�x Amendment: Decree-Law 181/2023 
�x Supporting decrees: Decree-Law 76/2020; Decree-Law 77/2021 
�x Conversion law: Law No. 108/2021 
�x �&�2�w���W�U�D�Q�V�S�R�U�W���U�H�J�X�O�D�W�L�R�Q�����7�5�,�6���Q�R�W�L�I�L�F�D�W�L�R�Q���� �7�H�F�K�Q�L�F�D�O���U�H�J�X�O�D�W�L�R�Q���I�R�U���&�2�w���W�U�D�Q�V�S�R�U�W 

Norway 
�x Act of 21 June 1963 No. 12 relating to scientific research and exploration for and exploitation 

of subsea natural resources other than petroleum resources 
�x �5�H�J�X�O�D�W�L�R�Q�V���U�H�O�D�W�L�Q�J���W�R���H�[�S�O�R�L�W�D�W�L�R�Q���R�I���V�X�E�V�H�D���U�H�V�H�U�Y�R�L�U�V���I�R�U���V�W�R�U�D�J�H���R�I���&�2�w���D�Q�G���W�U�D�Q�V�S�R�U�W���R�Q��

the continental shelf (FOR-2014-12-05-1517) 
�x �5�H�J�X�O�D�W�L�R�Q�V���R�Q���V�D�I�H�W�\���D�Q�G���Z�R�U�N�L�Q�J���H�Q�Y�L�U�R�Q�P�H�Q�W���I�R�U���&�2�w���W�U�D�Q�V�S�R�U�W���D�Q�G���L�Q�M�H�F�W�L�R�Q����FOR-2020-

02-25-186) 
�x Act of 29 November 1996 No. 72 Relating to Petroleum Activities 
�x Regulations to the Petroleum Activities Act (FOR-1997-06-27-653) 
�x Act of 13 March 1981 No. 6 (Pollution Control Act) 
�x Regulations on Pollution Control (FOR-2004-06-01-931) 
�x Planning and Building Act (Act of 27 June 2008 No. 71) 
�x Regulations on Impact Assessments (FOR-2017-06-21-854) 
�x Act of 17 December 2004 No. 99 (Greenhouse Gas Emission Allowance Trading Act) 
�x Regulations on Emission Allowance Trading (FOR-2004-12-23-1851) 
�x Regulations on materials and documentation for surveys and utilisation of subsea reservoirs 

�I�R�U���&�2�w���V�W�R�U�D�J�H����FOR-2017-12-13-2003) 
Sweden 

�x Environmental Code: Swedish Environmental Code 
�x �&�2�w���V�W�R�U�D�J�H���U�H�J�X�O�D�W�L�R�Q�� Regulation (2014:21) 
�x State aid regulation (BECCS): Regulation (2024:626) 

Switzerland 
�x Klima- und Innovationsgesetz (KIG) - Climate and Innovation Act 
�x Klimaschutz-Verordnung (KIV) - Climate Protection Ordinance 
�x �&�2�w���$�F�W  
�x �&�2�w���2�U�G�L�Q�D�Q�F�H 

Australia 
�x Offshore CCS law: Offshore Petroleum and Greenhouse Gas Storage Act 2006 
�x Sea dumping law: Environment Protection (Sea Dumping) Act 1981 
�x �$�P�H�Q�G�P�H�Q�W���H�Q�D�E�O�L�Q�J���&�2�w���H�[�S�R�U�W����Sea Dumping Amendment Act 2023 
�x Environmental assessment: EPBC Act 1999 
�x Carbon credits law: Carbon Credits (Carbon Farming Initiative) Act 2011 
�x CCS methodology: CCS Methodology Determination 2021 

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

 

Table 6 provides an overview of the characteristics of national legislation, based on the information 
supplied by the templates. The selected countries have resulted in an overarching dominance of EU 
frameworks; nevertheless, national characteristics exhibit significant variation. A prominent market-
based approach employed by EU countries is the EU Emissions Trading System (EU ETS), which has 
also been instrumental in facilitating CO2 savings through CCS, with CCU being substantially excluded 

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


 DECARBONIZING INDUSTRIAL SYSTEMS IN A CIRCULAR ECONOMY FRAMEWORK 

 IETS, Industrial Energy-Related Technologies and Systems 14 

 

[47]. In addition to not being bound by EU legislation, Canada and Australia demonstrate a high level 
of regional variation due to the combination of federal and state-level legislation. Furthermore, Canada 
and Australia have each developed their own market instruments regarding CO2 savings, CCS and CCU. 
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Table 6: Characteristics of CCUS legislation based on templates. No claim to accuracy or completeness. Note: Germany enacted relevant law in Nov. 2025, after the template was filled in. 

Dimension Austria Germany France Italy  Denmark Sweden Norway United Kingdom Switzerland Canada Australia  
Reference to 
EU CCS 
Directive 

Yes Yes Yes Yes Yes Yes Yes Formally transposed; 
retained in national 
law post-Brexit 

No No No 

Basic 
structure of 
the legal 
framework 

Restrictive Transition from 
restrictive to 
enabling 
(KSpG (2012) 
�Æ reformed 
2025) 

Fully 
implemented 
legal framework 

Implemented 
EU 
framework 

Actively 
expanded 
framework 

Supplemented 
environmental 
law framework 

Framework based on 
implementation of EU 
legislation combined 
with national laws 

Comprehensive 
national framework; 
strong state steering 
via regulator 
 

Independent 
framework 
under 
development 

Multi-level 
(federal + 
provinces) 

Multi-level 
(federal + 
states) 

�&�2�w���V�W�R�U�D�J�H Prohibited 
(exception: 
research); 
Permission 
in 
preparation 

Formerly only 
research; 
expansion 
implemented 
Nov. 2025 (off-
shore + 
optional 
onshore) 

Regulated 
(permitting, 
monitoring, 
closure) 

Regulated 
(Monitoring 
obligations) 

Regulated - 
Permitted incl. 
commercial + 
pilot projects 

Regulated - 
Permitted 

Regulated via offshore 
and environmental 
legislation; based on 
EU Directive 
implementation and 
continental shelf 
regulation 

Permitted and 
regulated; strong 
offshore focus with 
high potential and 
commercialization 
 

No complete 
framework 
yet; focus on 
export sue to 
limited storage 
options 

Permitted, 
highly 
regulated (incl. 
provincial 
law), regional 
frameworks 

Permitted; 
specific 
legislation 
(on-
/offshore) 
regional 
frameworks 

�&�2�w��
transport 

No specific 
regulation 

Regulated since 
2025; being 
opened 
(London 
Protocol) 

Regulated in 
environmental 
law; 
international 
agreements 

Technical 
regulation 
(under 
development) 

Law allows 
cross-border 
transport; 
transport act in 
preparation 

Part of 
environmental 
and support 
schemes 

Covered by regulations 
on transport and 
�L�Q�M�H�F�W�L�R�Q���R�I���&�2�w���R�Q���W�K�H��
continental shelf 

Regulated with 
licensing system; 
further regulation for 
non-pipeline transport 
in development 
 

No transport 
law so far; 
future 
regulation and 
export options 
planned 

Infrastructure 
exists + 
eligible for 
support 

Partially 
regulated; no 
national 
network 

�&�2�w���F�D�S�W�X�U�H No specific 
regulation 

Permitted 
under strict 
conditions 

Regulated in 
environmental 
law 

No standalone 
regulation 

Explicitly 
permitted (e.g. 
municipalities) 

Part of state 
support 
programs 

No specific regulation Regulated; supported 
via CfD-like contracts 
and tax incentives 
 

Part of climate 
legislation 

Broad 
recognition 
(incl. DAC, 
BECCS) 

No 
standalone 
regulatory 
framework 

�&�2�w��
utilisation 

Only general 
law 

Politically 
promoted, 
legally under 
development 

Indirectly 
regulated 
(industrial & 
environmental 
law) 

No specific 
regulation 

No specific 
laws, but 
politically 
integrated 

Part of support 
architecture 

No specific regulation Integrated in Energy 
Act 2023; supported 
in cluster-based 
industrial applications 

Regulated 
(only eligible 
if permanently 
bound) 

Strictly linked 
�W�R���³�S�H�U�P�D�Q�H�Q�W��
�V�W�R�U�D�J�H�´ 

Part of 
overall 
carbon 
framework 

Key laws/ 
instruments 

CCS 
Prohibition 
Act 

KSpG �Æ 
KSpTG (2025) 

Environmental 
Code + decrees 
(2010�±2011) 

Legislative 
Decree 
162/2011 

Subsoil Act, 
several CCS 
laws 2021�±2022 

Environmental 
Code + CCS 
regulation 

Multiple acts and 
regulations including: 
subsea resource act, 
petroleum act, 
pollution control act, 
EU ETS 
implementation, CCS-
related offshore and 
safety regulation, 
planning and 
environmental 
legislation 

Energy Act 2023; 
�6�W�R�U�D�J�H���R�I���&�2�w��
Regulations 2010; EU 
Exit Regulations 
2019; cluster funding 
programmes; EU ETS 
linkage 

Climate and 
Innovation Act 
�����&�2�w���$�F�W��
(revised); CCS 
Act in 
preparation 

CEPA + 
provincial laws 
+ ITC rules 

Offshore 
Petroleum & 
GHG Act, 
EPBC Act, 
ACCU 
system 

Regulatory 
level 

National National + 
federal states 

National National National National + 
agency 

National National + regulator 
 

Federal + 
cantons 

Federal + 
provinces 

Federal + 
states 
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5 CONCLUSIONS 

5.1 ACTIVITIES ON EU LEVEL 
The analyses at the European level and for various countries across Europe and beyond (see Section 2.1) 
show that significant activities are taking place in the area of carbon management. However, the 
intensity of these activities and the readiness of countries for CCU and CCS varies significantly. This 
�K�L�Q�G�H�U�V�� �W�K�H�� �V�P�R�R�W�K�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �&�2�w�� �P�D�U�N�H�W�V�� �D�Q�G�� �&�2�w�� �Y�D�O�X�H�� �F�K�D�L�Q�V���� �D�V�� �Z�H�O�O�� �D�V��
industrial transformation and the achievement of climate goals.   

While Task XXI focuses on the industrial aspects of circular carbon, analyses showed that, despite CCU 
being frequently mentioned in relevant EU policy documents and included in research and support 
schemes, the main focus seems to lie with CCS and CDR at international and national levels. This is 
likely due to the significant policy and legal framework efforts to enable and promote CCS and CDR on 
a broad scale, whereas CCU essentially involves novel chemical processes, despite the shared steps of 
�&�2�w�� �F�D�S�W�Xre and transportation. However, its industrial integration often requires substantial effort. 
Furthermore, CCU is not usually directly acknowledged in the ETS, making it less attractive from an 
economic perspective in the short term. Nevertheless, the need to replace fossil carbon with recycled or 
renewable carbon for industrial purposes is well recognised, for example at EU level (see the EU 
Commission's Communications on 'Sustainable Carbon Cycles' [8] �D�Q�G�� �³Towards an ambitious 
�,�Q�G�X�V�W�U�L�D�O���&�D�U�E�R�Q���0�D�Q�D�J�H�P�H�Q�W���I�R�U���W�K�H���(�8�´��[1] ). The focus is on specific chemicals, such as methanol 
�I�U�R�P�� �&�2�w���� �E�X�W�� �R�W�K�H�U�� �U�R�X�W�H�V�� �Y�L�D�� �E�L�R�P�D�V�V�� �F�R�Q�Y�H�U�V�L�R�Q�� �D�Q�G�� �D�O�W�H�U�Q�D�W�L�Y�H�� �&�2�w�� �V�R�X�U�F�H�V���� �V�X�F�K�� �D�V�� �G�L�U�H�F�W�� �D�L�U��
�F�D�S�W�X�U�H�����D�U�H���D�O�V�R���P�H�Q�W�L�R�Q�H�G�����$�P�R�Q�J���W�K�H���F�K�D�O�O�H�Q�J�H�V�����H���J�����H�Q�H�U�J�\���L�Q�W�H�Q�V�L�W�\���D�Q�G���S�X�U�L�W�\���F�R�Q�V�W�U�D�L�Q�W�V���R�I���&�2�w������
transport and storage options are considered the main bottleneck. One solution focused on by the EU is 
�W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���&�&�8�6���K�X�E�V�����L���H�����U�H�J�L�R�Q�D�O���F�O�X�V�W�H�U�V���R�I���&�2�w���H�P�L�W�W�H�U�V���D�Q�G���X�V�H�U�V. 

�,�Q�� �W�K�H�� �&�R�P�P�X�Q�L�F�D�W�L�R�Q�� �³Towards an ambitious Industrial Carbon Management for the EU�´�� �W�K�H��
following constraints of CCU were identified: 

�x High energy demand of CCU processes reduces overall climate benefits 
�x High costs and uncertain economic viability at scale 
�x Incomplete recognition of CCU benefits in current policy frameworks 
�x �1�H�H�G���I�R�U���U�R�E�X�V�W���F�D�U�E�R�Q���D�F�F�R�X�Q�W�L�Q�J���V�\�V�W�H�P�V�����D�Y�R�L�G�L�Q�J���G�R�X�E�O�H���F�R�X�Q�W�L�Q�J�����W�U�D�F�N�L�Q�J���&�2�w���I�O�R�Z�V�� 
�x Lack of clear regulatory framework for large-scale CCU deployment 
�x �,�Q�I�U�D�V�W�U�X�F�W�X�U�H���J�D�S�V�����H�V�S�H�F�L�D�O�O�\���I�R�U���O�L�Q�N�L�Q�J���&�2�w���V�R�X�U�F�H�V�����X�V�H�U�V�����D�Q�G���K�\�G�U�R�J�H�Q���V�X�S�S�O�\ 
�x Dependence on hydrogen availability for many CCU applications 
�x Uncertainty in emissions accounting (upstream vs downstream) 
�x Limited inclusion of non-permanent CCU products in EU ETS rules 
�x Strong reliance on fossil carbon still persists (e.g. >90% in chemical industry) 
�x Need to ensure environmental integrity and liability management (e.g. leakage risks) 
�x Remaining structural and market barriers slowing deployment 

To tackle these challenges, the following measures are foreseen: 

�x �$�V�V�H�V�V���³�G�H�P�D�Q�G-�S�X�O�O�´���S�R�O�L�F�\���R�S�W�L�R�Q�V���W�R���L�Q�F�U�H�D�V�H���X�S�W�D�N�H���R�I���V�X�V�W�D�L�Q�D�E�O�H���F�D�U�E�R�Q���L�Q���L�Q�G�X�V�W�U�\ 
�x Develop sector-specific CCU roadmaps together with industry stakeholders 
�x Use the knowledge-sharing platform for CCUS projects to coordinate and accelerate 

deployment 
�x Establish a coherent EU-wide carbon accounting framework covering the full value chain 
�x Ensure the framework reflects actual climate benefits and creates effective incentives 
�x Introduce measures to incentivise both permanent and non-permanent CCU applications 
�x Identify and remove regulatory and structural barriers to CCU deployment 
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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 chemicals) using 

sustainable carbon 
�x Strengthen policy alignment with initiatives such as biotech and biomanufacturing 
�x Support innovation and scaling of CCU technologies across all maturity levels (R&D to 

deployment) 

�7�K�X�V�����&�&�8���L�V���V�H�H�Q���W�R���K�D�Y�H���V�W�U�R�Q�J���S�R�W�H�Q�W�L�D�O���W�R���W�U�D�Q�V�I�R�U�P���&�2�w���L�Q�W�R���D���N�H�\���L�Q�G�X�V�W�U�L�D�O���L�Q�S�X�W�����E�X�W���U�H�T�X�L�U�H�V��
policy clarity, infrastructure development, and economic incentives to overcome current barriers and 
scale effectively. Consequently, the EU plans to scale CCU by combining market incentives, clearer 
regulation, industrial cooperation, and innovation support, while ensuring robust carbon accounting and 
removing barriers to deployment. 

5.2 CO2 MANAGEMENT STRATEGIES 
Across the countries analysed, carbon management strategies show strong convergence in positioning 
CCUS as a complementary rather than primary decarbonisation tool. Most strategies follow a clear 
�³�P�L�W�L�J�D�W�L�R�Q-�I�L�U�V�W�´�� �O�R�J�L�F - prioritising energy efficiency, renewables, and electrification - while 
recognising CCUS as necessary where emissions cannot otherwise be avoided. This perspective is 
consistent with international assessments, which emphasise that CCUS plays a supporting but ultimately 
indispensable role in achieving net-zero emissions. 

A central commonality is the consistent focus on hard-to-abate sectors, including cement, steel, 
chemicals, and waste treatment. Across countries, CCUS is primarily justified as a solution for process-
related emissions that persist despite other mitigation measures. At the same time, its role is increasingly 
expanding beyond industrial decarbonisation toward carbon removal, with technologies such as 
BECCS and direct air capture being integrated into long-term strategies to offset residual emissions and 
enable net-negative pathways. 

Despite this convergence in strategic orientation, countries differ in their policy maturity and pace of 
implementation. Some have already moved toward more advanced deployment frameworks, 
characterised by investment programmes, cluster-based approaches, and the gradual build-up of 
transport and storage systems. Others remain in earlier stages, focusing on establishing legal 
frameworks, developing infrastructure plans, and testing pilot projects. In several cases, structural 
constraints - such as limited domestic storage capacity or restrictive regulatory legacies - continue to 
slow down deployment and increase reliance on international solutions. 

A key cross-cutting insight is that carbon management strategies are fundamentally shaped by 
infrastructure considerations�����7�K�H���D�Y�D�L�O�D�E�L�O�L�W�\���R�I���&�2�w���W�U�D�Q�V�S�R�U�W���Q�H�W�Z�R�U�N�V�����V�W�R�U�D�J�H���V�L�W�H�V�����D�Q�G���L�Q�W�H�J�U�D�W�H�G��
industrial hubs represents the central challenge for scaling CCUS. Across countries, the development of 
shared infrastructure - whether through pipelines, shipping, or hub-based systems - has emerged as the 
main enabler for moving from pilot projects to systemic deployment.  

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

Another important dimension is the growing relevance of international cooperation. Many countries 
depend on cross-�E�R�U�G�H�U�� �&�2�w�� �W�U�D�Q�V�S�R�U�W�� �D�Q�G�� �D�F�F�H�V�V�� �W�R�� �V�K�D�U�H�G�� �V�W�R�U�D�J�H�� �V�L�W�H�V���� �H�V�S�H�F�L�D�O�O�\�� �Z�K�H�U�H�� �G�R�P�H�V�W�L�F��
geological capacity is insufficient or unavailable for various reasons. This trend is contributing to the 
emergence of transnational infrastructure systems and greater alignment of regulatory frameworks, 
particularly in the European context. 
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At the same time, carbon removal is gaining strategic importance within national climate policies. 
Several countries explicitly include negative emissions as a necessary complement to emissions 
reductions, recognising that a portion of emissions will remain unavoidable. This reinforces the role of 
CCUS not only as a mitigation technology, but also as a tool for balancing residual emissions in the long 
term. 

Despite ongoing technological and regulatory progress, social 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 institutions. As a result, 
stakeholder engagement and transparent communication are increasingly recognised as critical 
components of successful implementation. 

In summary, carbon management is evolving into a core element of climate strategies, with broad 
agreement on its role in addressing residual emissions and enabling climate neutrality. While national 
approaches differ in terms of pace, regulatory design, and structural conditions, they are gradually 
converging toward a shared model centred on industrial decarbonisation, carbon removal, and the 
development of large-�V�F�D�O�H���&�2�w���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�� 

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

Across the analysed countries, the legal 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 strong focus on CO2 import and 
storage by the latter two. However, the majority of countries are still in a transitional phase, such as 
France, Italy, Sweden, Germany, Austria and Switzerland. 

In many cases, countries have taken different legislative approaches: some have introduced dedicated 
CCUS-specific regulations, while others integrate CCUS into existing environmental and climate 
legislation. The latter is particularly evident in European countries such as France, Italy, Sweden, 
Norway and Switzerland. In contrast, outside the EU, countries like Canada and Australia rely on multi-
level governance systems, where provinces or states play a significant regulatory role. 

Across the EU Member States, a common legal foundation is provided, for example by the EU CCS 
�'�L�U�H�F�W�L�Y�H�����'�L�U�H�F�W�L�Y�H�������������������(�&�������7�K�L�V���G�L�U�H�F�W�L�Y�H���S�U�L�P�D�U�L�O�\���J�R�Y�H�U�Q�V���&�2�w���V�W�R�U�D�J�H�����Z�K�L�F�K���U�H�S�U�H�V�H�Q�W�V���W�K�H��
core regulatory component. Accordingly, the most detailed legal provisions relate to storage, especially 
regarding permitting procedures, monitoring obligations, liability rules and possible limitations. 

�7�K�H���S�H�U�P�L�V�V�L�E�L�O�L�W�\���R�I���&�2�w���V�W�R�U�D�J�H�����K�R�Z�H�Y�H�U�����G�L�I�I�H�U�V���V�L�J�Q�L�I�L�F�D�Q�W�O�\���E�H�W�Z�H�H�Q���F�R�X�Q�W�U�L�H�V. While Austria 
�V�W�L�O�O���S�U�R�K�L�E�L�W�V���&�2�w���V�W�R�U�D�J�H�����*�H�U�P�D�Q�\���K�D�V���R�Q�O�\���U�H�F�H�Q�W�O�\���H�Q�D�E�O�H�G���L�W�����2�W�K�H�U���F�R�X�Q�W�U�L�H�V�����L�Q�F�O�X�G�L�Q�J��Norway, 
�'�H�Q�P�D�U�N�����)�U�D�Q�F�H�����,�W�D�O�\�����&�D�Q�D�G�D���D�Q�G���$�X�V�W�U�D�O�L�D�����D�O�U�H�D�G�\���D�O�O�R�Z���&�2�w���V�W�R�U�D�J�H���D�Q�G���D�U�H���D�F�W�L�Y�H�O�\���G�H�Y�H�O�R�S�L�Q�J��
related capacities. In this context, cross-border solutions are also important, as many countries rely on 
international cooperation for storage and transport. 

�&�R�P�S�D�U�H�G���W�R���V�W�R�U�D�J�H�����W�K�H���U�H�J�X�O�D�W�R�U�\���I�U�D�P�H�Z�R�U�N�V���I�R�U���&�2�w���W�U�D�Q�V�S�R�U�W���D�Q�G���X�W�L�O�L�]�D�W�L�R�Q�����&�&�8�����D�U�H���O�H�V�V��
developed and often fragmented. This reflects the early stage of infrastructure and market 
development in these sectors. �,�Q�� �S�D�U�W�L�F�X�O�D�U���� �&�2�w�� �X�W�L�O�L�V�D�W�L�R�Q�� �W�H�Q�G�V�� �W�R�� �U�H�F�H�L�Y�H�� �O�H�V�V�� �U�H�J�X�O�D�W�R�U�\��
attention across all analysed countries. This is of particular relevance with regard to IETS Task 
XXI, which focuses on industrial circular carbon and industrial symbiosis. 

�2�Y�H�U�D�O�O�����W�K�H���O�H�J�D�O���O�D�Q�G�V�F�D�S�H���R�I���&�&�8�6���L�V���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���V�W�U�R�Q�J���U�H�J�X�O�D�W�L�R�Q���L�Q���W�K�H���D�U�H�D���R�I���&�2�w���V�W�R�U�D�J�H����
while transport and utilization remain less clearly defined and are still evolving in most jurisdictions. 

6 OUTLOOK 
The work presented here represents a first step towards a comprehensive comparison of national legal 
�S�U�R�Y�L�V�L�R�Q�V���D�Q�G���&�2�w���P�D�Q�D�J�H�P�H�Q�W���S�U�D�F�W�L�F�H�V�����'�X�H���W�R���W�L�P�H���D�Q�G���E�X�G�J�H�W���F�R�Q�V�W�U�D�L�Q�W�V�����W�K�H���D�Q�D�O�\�V�L�V���Z�D�V���O�L�P�L�W�H�G��
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to specific countries and high-level analysis. Additionally, the CCUS policy landscape is constantly 
evolving, resulting in analyses quickly becoming outdated. Nevertheless, this emphasizes the 
importance of the topic and highlights the need to continue this research in Phase 4 of Task XXI. The 
analysis should be expanded to include more European countries and other nations on a global scale. 
�7�K�H���F�R�X�Q�W�U�L�H�V���W�R���E�H���L�Q�F�O�X�G�H�G���F�R�X�O�G���E�H���F�K�R�V�H�Q���E�D�V�H�G���R�Q���W�K�H�L�U���S�U�R�M�H�F�W�H�G���&�2�w���H�P�L�V�V�L�R�Q�V���D�Q�G���J�U�R�V�V���G�R�P�H�V�W�L�F��
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 prerequisite for the energy-
intensive CCUS chains). 

With regard to the core topics of Task XXI specifically, it was found that the CCU policy and legal 
frameworks, as well as national ambitions, are highly fragmented for various reasons. Although the need 
to replace fossil carbon in chemical feedstocks is widely recognised, implementation is often limited to 
research and development, lighthouse projects, and clusters. Although the EU is planning to develop 
and utilise the potential of CCU across Europe, actual action, particularly at the national level, remains 
low compared to CCS or alternative carbon sources (e.g. biomass). This results in missed opportunities 
with regard to climate change and clean industrial transformation. Therefore, it is strongly recommended 
that the Task continues its efforts to foster the future development of circular carbon and industrial 
symbiosis in the EU and beyond. 

   

 
Figure 2: Global CO2 emission by 
country, top 20 in 2023. Source: Global 
Carbon Atlas [48], statista [49] 

 

 

 

 

 

 

 

 

  

Figure 3: CO2 emissions by European 
countries, top 20 emitters in 2023. 
Source: Global Carbon Atlas [48] 
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Figure 4: Top 20 country 
ranking worldwide 
according to GDP 2024. 
Source: IMF via statista 
[50] 
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ANNEX 

ONLINE WORKSHOP 1 �± 12.06.2025 
Time: 2:00 PM (CET) 
Format:  Internal interactive workshop focused on Activity A  of both subtasks 
Participants: 13 attendees from 4 countries (Austria, Germany, Sweden, Denmark) 

�x Simon Moser (Energieinstitut an der JKU Linz) 
�x Hans Böhm (Energieinstitut an der JKU Linz) 
�x Anja Gahleitner (Energieinstitut an der JKU Linz) 
�x Amanda Pleier (FfE) 
�x Benjamin Fleiß (BOKU) 
�x Tobias Pröll (BOKU) 
�x Josephin Paetzold (AEE Intec) 
�x Daniela Leibetseder (AIT) 
�x Veronika Wilk (AIT) 
�x Philipp Wolf-Zöllner (Montan University Leoben) 
�x Sima Ajdari (RISE) 
�x Thomas Timmel (Biobase) 
�x Zheng Grace Ma (SDU) 

Agenda and content regarding Subtask #4: 

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

The session then proceeded with Subtask #4 / Activity A, which focuses on the comparison of national 
perspectives on Carbon Capture, Utilisation, and Storage (CCUS), focusing on the 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 participants and other IETS XXI 
members (see Section 3.2) with the aim of eliciting further information on CO2 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 on Activity 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) 
�x Valerie Pfeffer-Rodin (Energieinstitut an der JKU Linz) 
�x Karin Pettersson (RISE) 
�x Hannes Kracht (FfE) 
�x Alveberg Lars-Jakob (Ministry of Energy, Norway) 
�x Clara Anzengruber (Federal Ministry Agriculture and Forestry, Climate and Environmental 

Protection, Regions and Water Management, Austria) 
�x Hans Böhm (Energieinstitut an der JKU Linz) 
�x Christiane Hennig (DBFZ; IEA Bioenergy Task 40) 
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Participants from IETS XXI Austria:  

�x Benjamin Fleiß (BOKU) 
�x Josephin Paetzold (AEE Intec) 
�x Daniela Leibetseder (AIT) 
�x Philipp Wolf-Zöllner (Montan University Leoben) 
�x Tobias Pröll (BOKU) 
�x Anja Gahleitner (Energieinstitut an der JKU Linz) 

Participants from IETS XXI excluding Austria: 

�x Jawad Elomari (Sintef) 
�x Nasrin Arjomand Kermani 
�x Sima Ajdari (RISE) 
�x Lovisa Harfeldt 
�x Zheng Grace Ma (SDU) 
�x Jonathan Gonçalves (University of Porto; Bondalti) 

Other participants: 

�x �$�E�G�X�O�¶�$�]�L�]���$�O�L�\�X (IEA GHG; University of Sheffield) 

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 
Expert in CCUS at RISE 

14:25 - 
14:35 

Germany: Regulatory Landscape in 
Germany 

Hannes Kracht 
Senior Research Consultant and Senior Project 
Engineer at FfE 

14:35 - 
14:45 

Norway: Regulatory Landscape in 
Norway 

Lars-Jakob Alveberg 
Assistant director general Ministry on Energy / 
Norway 

14:45 - 
14:55 

Austria: CCUS/Carbon Removals - 
Current Status and Outlook 

Clara Anzengruber 
Federal Ministry Agriculture and Forestry, 
Climate and Environmental Protection, Regions 
and Water Management / Austria 

Practical Applications and Relevance 

14:55 - 
15:05 

Austria: Relevance for Austria through 
the CaCTUS Project 

Hans Böhm 
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 

Further material: Presentations slides (Annex) 
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FINAL PRESENTATION �± 08.06.2026 
Time: 08:30 AM (CET) 
Format:  Public workshop focused on results by Activity A of Subtask #4 
Participants: 22 attendees from 10 countries 

The results of Subtask #4 / Activity A were presented in an online public forum, followed 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 original template. 
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Figure 5: Template (1/3) for Subtask #4 / Activity A. Source: Energieinstitut an der JKU Linz. 
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Figure 6: Template (2/3) for Subtask #4 / Activity A. Source: Energieinstitut an der JKU Linz. 
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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 Universität Linz 
Altenberger Straße 69 
A-4040 Linz 
 
+43 (0)732 / 2468 5656 
office@energieinstitut-linz.at 
www.energieinstitut-linz.at   

mailto:office@energieinstitut-linz.at
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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 countries for 
accelerated research and technology development of industrial energy-related technologies and systems. 
In doing so, we seek to enhance knowledge and facilitate deployment of cost-effective new industrial 
technologies and system layouts that enable increased productivity and better product quality while 
improving energy efficiency and sustainability.  

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

Disclaimer  
The IETS TCP is part of a network of autonomous collaborative partnerships focused on a wide range 
of energy technologies known as Technology Collaboration Programmes or TCPs. The TCPs are 
organized under the auspices of the International Energy Agency (IEA), but the TCPs are functionally 
and legally autonomous 
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First Task-internal 
interactive Workshop:

IETS Task XXI
Net-zero industrial processes in a circular economy framework

2025-06-12



IETS Task XXI
Time Agenda

2.00 pm Welcome

Recap
�‡ Brief recap to bring everyone up to speed and ensure a common 

understanding 
�‡ Subtask 4 Carbon Dioxide Capture in Industry, Simon Moser
�‡ Subtask 5 Facilitation of Industrial Symbiosis, Sima Ajdari

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

Subtask 5 �t Activity A: Portfolio of Industrial Symbiosis Facilitation Tools
Sima Ajdari & Zheng Grace Ma
Miscellaneous (e.g. other activities may also be discussed if needed)

5.00 PM End



IETS Task XXI 
Phase 3
Subtask 4: Carbon Dioxide Capture in Industry
Activity A. Comparison of national perspectives on CCUS 

- CO2 management strategies 
- National legal provisions 

Activity B. CCU Value Chains and Stakeholder Database 

Activity C.  Integration of carbon dioxide capture in industry 
- CC trade-offs (purity, quality, energy)
- Real-life challenges of CC in industry

Activity D. Networking

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

Definition Phase Subtask 1
Circular Carbon & 

Industrial Symbiosis

Subtask 2
Circular Carbon

Subtask 3
Energy- and carbon-
oriented Industrial 

Symbiosis

Subtask 4
Carbon Dioxide 

Capture in Industry 

Subtask 5 
Facilitation of 

Industrial Symbiosis

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

02/2021-06/2022 07/2022-12/2024 01/2025-12/2027
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EI-JKU

RISE RISE
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2020



IETS Task XXI 
Phase 3 �±today
Subtask 4: Carbon Dioxide Capture in Industry
Activity A. Comparison of national perspectives on CCUS

- CO2 management strategies
- National legal provisions

Activity B. CCU Value Chains and Stakeholder Database 

Activity C.  Integration of carbon dioxide capture in industry 
- CC trade-offs (purity, quality, energy)
- Real-life challenges of CC in industry

Activity D. Networking

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

Definition Phase Subtask 1
Circular Carbon & 

Industrial Symbiosis

Subtask 2
Circular Carbon

Subtask 3
Energy- and carbon-
oriented Industrial 

Symbiosis

Subtask 4
Carbon Dioxide 

Capture in Industry 

Subtask 5 
Facilitation of 

Industrial Symbiosis

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

02/2021-06/2022 07/2022-12/2024 01/2025-12/2027
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EI-JKU

RISE RISE

EI-JKU

2020



IETS Task XXI 
Phase 3 �±workshop-based elaboration

2025-06-12, Thursday, 2 pm CET, online 21-internal
ST4-A (#1) >> EIJKU

ST5-A (#1) >> SDU

ST4-A: Discussion of expected contents, discussion of key indicators or keywords; provisions 
on CO2 Capture, the Utilization of captured CO2, and the permanent Storage of captured 
CO2
ST5-A: Kick-off & Overview: Present scope, key findings; set expectations for contributions 

2025-10-13, Monday, 2 pm CET, online inter-TCP ST4-A (#3) >> EIJKU ST4-A: Workshop with other TCPs >> show idea, name contacts

2025-11-24, Monday, 2 pm CET, online 21-internal
ST4-B (#1) >> AIT/EIJKU
ST5-A (#2) >> SDU

ST4-B: Method stakeholders and value chains
ST5-A: Categorization & Standardization: Collect presentations on tool types; compile 
taxonomy afterward 

2025-12-09, Tuesday, 2 pm CET, online (public holiday on 
Monday)
2026-01-16, Thursday, 2 pm CET, online by invitation ST4-A: Country-specific presentations by national experts
2026-02-09, Monday, 2 pm CET, online 21-internal plan Graz meetingBoth subtasks
2026-03-09, Monday, 2 pm CET, online public ST4-A (#4) >> EIJKU ST4-A: Presentation of final results (webinar)

2026-04-14, Tuesday, personal meeting in Graz 21-internal

ST4-B >> AIT/EIJKU
ST4-C1 >> MUL
ST4-C2 >> EIJKU
ST5-A (#3) >> SDU
ST5-B >> RISE

END of ST4-A

ST4-B: discussion on CCCUS value chains and stakeholder methodology; discussion on 
workshop in Q4/2026 for 7 minute short ppt of any carbon capture project out there
ST4-C1: discussion on CC in industry: technologies, energy demand, purities, residues, 
capture rate; discussion on workshop in Q4/2026
ST4-C2: discussion on CC challenges in practice; discussion on workshop in Q4/2026
ST5-A: Portfolio Prototype Presentation: Present initial web-based design and receive high-
level input 
ST-5B: (??)

2026-10-12, Monday, 2 pm CET, online public
ST-4C (C1 or C2) >> MUL or 
EIJKU

2026-11-09, Monday, 2 pm CET, online public
ST-4C (C1 or C2) >> MUL or 
EIJKU

2026-12-09, Wednesday, 2 pm CET, online inter-Task (inter-TCP?) ST5-B >> AEE/RISE
2027-01-11, Monday, 2 pm CET, online public ST-4B >> AIT

2027-02-08, Monday, 2 pm CET, online 21-internal
Both subtasks
ST5-A (#3)

start drafting 
continuation

Both subtasks: Ideas/Topics/Contents for continuation
ST5-A: Finalization & Implementation: Roadmap Present refined portfolio; gather final 
comments 

2027-03-08, Monday, 2 pm CET, online

2027-04-12, Monday, 2 pm CET, online
END of other 

Activities

2027-10-11, Monday, 2 pm CET, online 21-internal Both subtasks
Final admin / 

report



Activity 4-A
Comparison of national perspectives on CCUS 



IETS Task XXI �±Subtask 4
ACTIVITY A: Comparison of national perspectives on CCUS 
(Q1/2025 �±Q2/2026)

A1) Identification and compilation of national CO 2 management strategies

�ƒ Aim of the activity: Identification of national CO2 management strategies and compilation of these.

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

�ƒ workshop for description and discussion of contents

A2) National legal provisions on carbon dioxide capture, utilization, and storage

�ƒ Aim of the activity: identification of national (including EU) provisions on CO2 Capture, the Utilization of captured CO2, 
and the permanent Storage of captured CO2.

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

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

�ƒ Second workshop to exchange findings and derive overlaps and highlights. 

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

�ƒ Final workshop and discussion.



IETS Task XXI �±Subtask 4
ACTIVITY A: Comparison of national perspectives on CCUS 
(Q1/2025 �±Q2/2026)

A1) Identification and compilation of national CO 2 management strategies 

�ƒ Aim of the activity: Identification of national CO2 management strategies and compilation of these.

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

�ƒ workshop for description and discussion of contents

A2) National legal provisions on carbon dioxide capture, utilization, and storage

�ƒ Aim of the activity: identification of national (including EU) provisions on CO2 Capture, the Utilization of captured CO2, 
and the permanent Storage of captured CO2.

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

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

�ƒ Second workshop to exchange findings and derive overlaps and highlights. 

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

�ƒ Final workshop and discussion.



IETS Task XXI �±Subtask 4
ACTIVITY A: Comparison of national perspectives on CCUS 
(Q1/2025 �±Q2/2026)

A1) Identification and compilation of national CO 2 management strategies 

�ƒ Aim of the activity: Identification of national CO2 management strategies and compilation of these.

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

�ƒ workshop for description and discussion of contents

A2) National legal provisions on carbon dioxide capture, utilization, and storage

�ƒ Aim of the activity: identification of national (including EU) provisions on CO2 Capture, the Utilization of captured CO2, 
and the permanent Storage of captured CO2.

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

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

�ƒ Second workshop to exchange findings and derive overlaps and highlights. 

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

�ƒ Final workshop and discussion.

QUESTIONS TO ALL:
Do you have national strategies?
Do you have national CCUS laws?

How to proceed in your country?



Current legal and regulatory framework on CCUS
Austrian situation

�‡Legal situation regarding CCU and CCS strongly influenced by EU law

�‡Main legal basis at European level regarding CCS: Directive 2009/31/EG 
on the geological storage of carbon dioxide (CCS-Directive) 

�‡Outline and analysis of the provisions of the CCS-Directive 
�‡Right not to allow any storage in the Member State �ÆAustria has made use of this: 

Federal Act on the Prohibition of Geological Storage of Carbon Dioxide
�‡Evaluation of the ban at regular intervals; last evaluation in 2024 �Æ

recommendation of the federal government to (partially) permit geological storage of 
CO2 for residual emissions in "hard-to-abate" sectors

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

�‡ Exemption for CCS as defined by the CCS Directive
�‡ Exception regarding CCU only if CO2 is permanently chemically bound in products



Austrian Carbon Management Strategy (CMS)
Key Messages

�‡ Even though Austrian climate neutrality ambitions follow �³�P�L�W�L�J�D�W�L�R�Q���I�L�U�V�W�´and �³�H�Q�H�U�J�\-efficiency 
�I�L�U�V�W�´principles, additional measures in terms of CCUS and CDR are considered mandatory .

�‡ CCS should be �U�H�V�W�U�L�F�W�H�G���W�R���³�K�D�U�G-to- �D�E�D�W�H�´���H�P�L�V�V�L�R�Q�V, which has to be defined accordingly to 
not circumvent or weaken above principles and reduce the risk of �³�V�W�U�D�Q�G�H�G���D�V�V�H�W�V�´��and 
�³�I�R�V�V�L�O���O�R�F�N-�L�Q�V�´.

�ÆConditional definition �R�I���³�K�D�U�G-to-�D�E�D�W�H�´��
�³�3�U�R�F�H�V�V-related CO�•quantities are considered unavoidable to the extent that their generation cannot be avoided
despite optimization of the production process or product. These CO�•quantities 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 �I�R�U���W�K�H���V�D�P�H���D�S�S�O�L�F�D�W�L�R�Q���R�U���W�K�H�L�U���S�R�W�H�Q�W�L�D�O���L�V���O�L�P�L�W�H�G���´

�³�7�K�H��availability 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�•emissions that are considered unavoidable today may 
be avoidable in the future �X�Q�G�H�U���I�X�U�W�K�H�U���G�H�Y�H�O�R�S�H�G���I�U�D�P�H�Z�R�U�N���F�R�Q�G�L�W�L�R�Q�V���´



Austrian Carbon Management Strategy (CMS)
Action Plan (phase 2)

Part 1: Creation of the basic legal framework

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

2. Evaluation and adaptation of the legal situation of pipeline-based CO�•transport

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



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�•and CO�•removal 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 
incentivize (industrial) lead, pilot, demonstration and real-life projects or feasibility 
studies for CCUS/tCDR



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/tCDR 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/tCDR in Austria

Part 3: (Measures) implementation of natural sinks



IETS Task XXI �±Subtask 4
ACTIVITY A: Comparison of national perspectives on CCUS 
(Q1/2025 �±Q2/2026)

A1) Identification and compilation of national CO 2 management strategies 

�ƒ Aim of the activity: Identification of national CO2 management strategies and compilation of these.

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

�ƒ workshop for description and discussion of contents

A2) National legal provisions on carbon dioxide capture, utilization, and storage

�ƒ Aim of the activity: identification of national (including EU) provisions on CO2 Capture, the Utilization of captured CO2, 
and the permanent Storage of captured CO2.

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

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

�ƒ Second workshop to exchange findings and derive overlaps and highlights. 

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

�ƒ Final workshop and discussion.

QUESTIONS TO ALL:
Do you have national strategies?
Do you have national CCUS laws?

How to proceed in your country?



THANK YOU!

Simon Moser

moser@energieinstitut-linz.at

+43-676-4404755

mailto:moser@energieinstitut-linz.at
mailto:moser@energieinstitut-linz.at
mailto:moser@energieinstitut-linz.at


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



Workshop Agenda



IEA IETS Task 21
IEA

Source: wikipedia

Source: IEA Website

International Task Management: 
Simon Moser, Energieinstitut an der Johannes Kepler 

Universität Linz

Source: IEA IETS WebsiteSource: IEA IETS Website



IEA IETS Task 21 - Partner

�‡Austria (Task Management)
�‡Canada
�‡Denmark
�‡Germany
�‡Italy
�‡Netherlands
�‡Norway 
�‡Portugal
�‡Sweden
�‡Australia?

The Task Management ist financed by



IEA IETS Task 21 �±Third phase 2025-2027

Subtask 4: Carbon Dioxide Capture in Industry 

�u Comparison of national perspectives on CCUS 

�� CO2 management strategies 

�� National legal provisions 

�� Lead: Valerie Pfeffer-Rodin (Energieinstitut an der 

Johannes Kepler Universität 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

Subtask 5: Facilitation of Industrial Symbiosis 

�u Portfolio of Industrial Symbiosis 

Facilitation tools 

�u Broadening the perspectives on 

implementing technologies for Industrial 

Symbiosis  



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 �±Subtask 4
ACTIVITY A: Comparison of national perspectives on CCUS 
(Q1/2025 �±Q2/2026)

A1) Identification and compilation of national CO 2 management strategies

�ƒ Aim of the activity: Identification of national CO2 management strategies and compilation of these.

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

�ƒ Final presentation of public results

A2) National legal provisions on carbon dioxide capture, utilization, and storage

�ƒ Aim of the activity: identification of national (including EU) provisions on CO2 Capture, the Utilization of captured CO2, 
and the permanent Storage of captured CO2.

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

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

�ƒ Second workshop to exchange findings and derive overlaps and highlights. 

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

�ƒ Final presentation of public results



IETS Task XXI �±Subtask 4
ACTIVITY A: Comparison of national perspectives on CCUS 
(Q1/2025 �±Q2/2026)

A1) Identification and compilation of national CO 2 management strategies 

�ƒ Aim of the activity: Identification of national CO2 management strategies and compilation of these.

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

�ƒ Final presentation of public results �Æsee below

A2) National legal provisions on carbon dioxide capture, utilization, and storage

�ƒ Aim of the activity: identification of national (including EU) provisions on CO2 Capture, the Utilization of captured CO2, 
and the permanent Storage of captured CO2.

�ƒ First workshop to allocate responsibilities and form expectations on the feedback to be derived. �Æ12.06.2025

�ƒ National investigation (e.g. one day of research and interviews per country). �ÆTemplate has been provided

�ƒ Second workshop to exchange findings and derive overlaps and highlights. �ÆToday �-

�ƒ National investigation on issues identified in other countries (e.g. half-day of research and interviews per country). 
National conclusions template (one page). �ÆWork in progress based on templates, workshops, desk research

�ƒ Final presentation of public results �ÆPlanned for June 2026

(     )

(     )



Template on CCUS Management Strategies 
and Legal Provisions

1 32



Feedback based on template & desk research
Country Member status Template status Final version for reporting

Austria IETS21

Denmark IETS21

Norway IETS21 Work in progress

Germany IETS21

Italy IETS21

Sweden IETS21

Netherlands IETS21 Work in progress

Portugal IETS21 Work in progress

France IEA
Work in progress

Canada IEA
Work in progress

UK IEA
Work in progress

Switzerland IEA
Work in progress

- Filled in by partner (5)

- Filled in by Energieinstitut based on desk research (4)
- Reviewed by Energieinstitut, revised and approved by partner (5)

So far, more than 320 websites, laws, reports, and other documents
in 6 languages have been screened to complete, refine, and revise
the templates of 9 countries.



Further steps

�‡Finalize templates for IETS 21 members and IEA members
�‡Eventually: quick research on other countries of interest in terms of CCUS
�Î Any inputs?

�‡Prepare final workshop on the topic

�‡Write report

�‡Australia
�‡USA
�‡China
�‡India
�‡Spain

�‡Poland
�‡Hungary
�‡Belgium
�‡Czech Republique
�‡Japan

�‡South Korea
�‡�Y



THANK YOU!

MMag. Dr. Simon Moser

Dr. techn. Valerie Pfeffer-Rodin

Mag.a Anja Gahleitner



National CCUS Strategies and 
Political-Legal Frameworks

�Æ See slides for each country



Q&A Session

All speakers, moderated by Simon Moser



Closing remarks

Simon Moser



IEA IETS-XXI WS COMPARISON OF NATIONAL PERSPECTIVES ON 
CCUS JANUARY 15 2026

(BE)CCUS ��  STATUS AND STRATEGY 
IN SWEDEN
Karin Pettersson
Senior researcher and project manager, RISE Research Institutes of Sweden
Swedish national team leader Task 40 and project manager for strategic 
project BECCUS 3.0 within IEA Bioenergy 



Large CO 2 emission 
point sources in 
Sweden



Point sources of CO 2 emissions in Sweden

Avskiljning, transport och lagring av koldioxid i Sverige Behov av forskning och demonstration

Paper and pulp mills

Heat and power plants

Dominated by biogenic CO2 emissions, 
total approx. 33 Mton/year 
(>100 kton/year) 

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


0,0

0,2

0,4

0,6

0,8

1,0

1,2

1,4

1,6

1,8

2,0

M
tC

O
2

Biogen Fossil

Swedish emission point sorces with mainly biogenic CO 2

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



Fossil and biogenic CO 2 emissions from Swedish industry
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CO2 (tonnes/year) cumulative share of total emissions from Swedish industry
Source: Svensson (2021)

But also large point sources of fossil CO2 emissions in the industrial sector



(BE)CCUS plans in Sweden

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) 

(BE)CCU: Around 10 different announcements of efforts 
reagarding future implementation of large scale CCU. In addition, 
some companies have looked into CCU in connection with CCS 
investigations. 



(BE)CCS in Sweden
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Net-zero 2045

Residual emissions 
~11 million tons/year

Compensation

�‡ 2017: introduction of the climate act with a 2045 net-
zero climate target 

�‡ Emissions must be 85% lower than 1990.
�‡ The last 15% of emissions can be compensated for. This 

corresponds to approx. 11 Mtons CDRs/year 2045 



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

�‡ 3-10 Mton CO2 per year from BECCS in 2045

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

�‡ Investigate support scheme for BECCS

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

�‡ Sweden has signed co-operation agreements on CO2 storage with Norway and 
Denmark

�‡ Ongoing investigation of suitable locations for permanent storage of CO2 in Sweden 

�‡ 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.

(BE)CCS in 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/


�‡ In the form of reverse auctions. 

�‡ Funded through the state budget - SEK 
36 billion (3 billion EURO) has been 
allocated for the years 2026�å2046. 

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

�‡ 15-year contracts for the winner(s).

Swedish support scheme for BECCS



�‡ First auction round took place autumn 2024

�‡ 6 bidders

�± 2 were not BECCS projects

�± 3 were deemed not to have a realistic implementation plan

�‡ 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 
Värtan.

Swedish support scheme for BECCS



Financing model Stockholm Exergi

Investment 
costs

Running 
costs

Transport

Storage

Support 
scheme 
and EU 

innovation 
fund

Sale of 
carbon 
credits

�‡ In 2021, support of 180 M�õ��was granted from the EU innovation 
fund

�‡ Deals with different companies regarding permanent carbon 
removals

�‡ Business model is based on combination of:

�‡ State support 

�‡ Voluntary carbon credits

Source: Zetterberg, Lars, Filip Johnsson, and Kenneth Möllersten. "Incentivizing BECCS�² a Swedish case study." Frontiers in Climate 3 (2021): 685227.

~60%

~40%

�d�}�š���o�W���•�¦�ï�ñ�ì���‰���Œ���š�}�v���}�(�����K2



�‡Filbornaverket located in southern Sweden 

�‡Waste CHP plant with CO2 emissions from both biogenic and 
fossil sources

�‡Capacity: 210,000 tons CO2/year of which 120,000 tons 
biogenic

�‡Planned BECCS start 2027 �åprelimary investment decision 
taken

�‡Support from the EU innovation fund and national program for 
research and innovation in industry

�‡Have sold carbon credits on voluntary carbon markets. 

Öresundskraft, Helsingborg



Investerings- och driftstöd för bio-CCS genom omvänd auktion

�‡Call for second round of 
auctions out

�‡Deadline August 2026

�‡SEK 10 billion available for 
allocation

Swedish support 
scheme for BECCS

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/


�‡ It is 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. 

�‡ 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). 

�‡ 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). 

�± �5�H�S�R�U�W�����êScaling up carbon dioxide removals�ë�����'�L�V�F�X�V�V�H�V���W�K�H���S�R�V�V�L�E�L�O�L�W�\���R�I���K�R�O�G�L�Q�J���D�X�F�W�L�R�Q�V���D�W���W�K�H���(�8���O�H�Y�H�O��

�‡ �5�L�V�N���W�K�D�W���D���ê�I�X�Q�G�L�Q�J���J�D�S�ë���Z�L�O�O���D�U�L�V�H���E�H�W�Z�H�H�Q���W�K�H���6�Z�H�G�L�V�K���D�X�F�W�L�R�Q���V�\�V�W�H�P���D�Q�G���W�K�H���S�R�L�Q�W���D�W���Z�K�L�F�K���R�W�K�H�U���S�R�W�H�Q�W�L�D�O��
financial incentives are put in place. 

Long term financing of BECCS and other CDRs

https://www.ecologic.eu/20005


(BE)CCU in Sweden



Strategies - Fossilfritt Sverige

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

�‡ 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.

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

(BE)CCU in Sweden

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/


�‡ Electrofuels �å relying on EU policies

�± ReFuelEU Aviation �å quotas for SAF, with specific sub-quotas 
for synthetic fuels

�± Fuel EU maritime �å reduction of GHG, with �êsubgoal�ë���I�R�U��
synthetic fuels

�‡ Forms part of the reduction quota system for road transport �åbut 
there are no specific incentives for either e-fuels or advanced 
biofuels.

�‡ Proposal to introduce a revenue guarantee for domestic production 
of e-fuels and other renewable transport fuels (but not currently 

under consideration).

�‡ 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.

(BE)CCU in Sweden -
policy

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/


�‡ Liquid Wind is developing the project in Örnsköldsvik at the Hörneborg plant (Övik Energi).

�‡ The plan is to produce 100,000 tons of e-methanol per year.

�‡ The project was previously taken over by Ørsted, but was later reacquired by Liquid Wind.

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

�‡

E-methanol, Liquid Wind
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The Regulatory CCUS Landscape in Germany
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Federal Level: Emission Reduction Targets
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Different emission reduction targets:
�‡In 2040: 90 % emission reduction in the EU, 80 % emission redution in Germany
�‡Climate neutralit:  Germany in 2045, EU in 2050

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



Federal Level: KSp(T)G

2012: Carbon Dioxide Storage Act (Kohlendioxidspeichergesetz (KSpG))

�‡Allowed the permanent geological storage of �&�2�§��for testing and demonstation purposes 

�‡But:  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))

�‡Amendment to the existing KSpG: First reading and discussion in the German Parliament

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

November 2025: KSpTG �² Second Attempt

�‡German Parliament & Federal Council passed the Amendment -> KSpTG comes into force

4

Carbon Dioxide Storage and Transportation Act



Federal Level: KSp(T)G

Key Facts

�‡Creates a legal basis for pipeline-based �&�2�§��transport �D�Q�G���&�2�§���R�Q���*�H�U�P�D�Q��territory

�‡Legal framework for industrial / commercial scale CCS and CCU

�‡Overriding public interest in the construction and operation of �&�2�§��storage facilities and pipelines

�‡�(�Q�D�E�O�H�V���&�2�§���H�[�S�R�U�W�����E�X�W���S�H�Q�G�L�Q�J���/�R�Q�G�R�Q���3�U�R�W�R�F�R�O���U�D�W�L�I�L�F�D�W�L�R�Q���D�Q�G���R�U���E�L�O�D�W�H�U�D�O���D�J�U�H�H�P�H�Q�W�V��

�‡�2�Q�O�\���&�2�§���I�U�R�P���F�R�D�O-�I�L�U�H�G���S�R�Z�H�U���S�O�D�Q�W�V���L�V���H�[�F�O�X�G�H�G���I�U�R�P���D�F�F�H�V�V���W�R���&�2�§���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����F�R�D�O���S�K�D�V�H-out)

�‡Offshore Storage: 

�‡Permitted in the Exclusive Economic Zone (EEZ) and in the continental shelf area. 

�‡Marine �S�U�R�W�H�F�W�H�G���D�U�H�D�V���D�U�H���H�[�S�O�L�F�L�W�O�\���H�[�F�O�X�G�H�G���I�U�R�P���&�2�§���V�W�R�U�D�J�H����

�‡Onshore Storage: Initially not permitted, but the federal states are given the option of actively opting in to st orage on their 
territory ( opt-in clause )

5

Carbon Dioxide Storage and Transportation Act

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



Federal Level: Carbon Management Strategy (CMS)

�‡Only key points, no finalized strategy in place

�‡Published by the former government coalition in February 2024

�‡September 2024: Leak of a draft version of the fully developed strategy 

�Æ No official publication yet due to the Breakup of the governing coalition and following  new elections

�‡Content of the key points:

�‡CCUS measures should generally be enabled, especially if electrification or the use of green hydrogen is not expected to 
be cost-effective in the foreseeable future. 

�‡ Identification of unavoidable emissions that require CCS: lime and cement production, thermal waste treatment.
�ÆThe funding instruments should focus on these sectors.

�‡Electricity production: �&�2�§���F�D�S�W�X�U�H���Z�L�O�O���E�H���H�Q�D�E�O�H�G���I�R�U���E�L�R�P�D�V�V���D�Q�G���J�D�V���S�R�Z�H�U���S�O�D�Q�W�V���² �R�Q�O�\���&�2�§���F�D�S�W�X�U�H���D�W���F�R�D�O-fired 
power plants will be effectively prohibited. 

�‡Pipeline Infrastructure: In line with the European strategy, the focus will be on a privately owned pipeline infrastructure 
as the main transport modality. 

�‡Storage �L�V���W�R���E�H���L�P�S�O�H�P�H�Q�W�H�G���S�U�L�P�D�U�L�O�\���L�Q���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���D�Q�G���G�R�P�H�V�W�L�F���R�I�I�V�K�R�U�H���&�2�§���V�W�R�U�D�J�H���U�H�J�L�R�Q�V����
�‡Onshore storage is to be permitted only after an opt-in clause has been implemented in individual federal states.

6

Key points of the German carbon management strategy

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



Federal Level: Strategy for Negative Emissions (LNe)

�‡Also only key points (published in , no finalized strategy yet

�‡Content of the key points:

�‡Drastic reduction of GHG emissions remains a top priority in Germany's climate strategy, 
�‡ �6�W�L�O�O�����L�W���Z�L�O�O���E�H���Q�H�F�H�V�V�D�U�\���W�R���U�H�P�R�Y�H���&�2�§���I�U�R�P���W�K�H���D�W�P�R�V�S�K�H�U�H���D�Q�G���V�W�R�U�H���L�W���S�H�U�P�D�Q�H�Q�W�O�\

�ÆNegative emissions to to offset unavoidable residual emissions or achieve net-negative emissions in the long term
�‡ It is planned to set separate targets �I�R�U���¬

�¬���V�R-called technical sinks in 2035, 2040, and 2045, 
�¬�����D�V���Z�H�O�O���D�V���W�R���G�H�W�H�U�P�L�Q�H���D���W�D�U�J�H�W���Y�D�O�X�H���I�R�U��Germany's net-negative GHG emissions in 2060. 
�ÆThe expected demand, the scope of currently available negative emissions, and its potential will be assessed.

�‡The LNe will cover all relevant methods and technologies for generating negative emissions:
�ÆForests and the potential of initial afforestation, Moors, Soil management, Biomass production, Marine biomass, 
�0�D�W�H�U�L�D�O���X�V�H���R�I���E�L�R�P�D�V�V�����%�L�R�F�K�D�U�����%�L�R�H�Q�H�U�J�\���X�V�H���Z�L�W�K���&�2�§���F�D�S�W�X�U�H���D�Q�G���V�W�R�U�D�J�H���R�U���X�W�L�O�L�]�D�W�L�R�Q�����%�(�&�&�8���6�������7�K�H�U�P�D�O���Z�D�V�W�H��
�W�U�H�D�W�P�H�Q�W���Z�L�W�K���&�2�§���F�D�S�W�X�U�H���D�Q�G���V�W�R�U�D�J�H���R�U���X�W�L�O�L�]�D�W�L�R�Q�����:�$�&�&�8���6�������'�L�U�H�F�W���&�2�§���F�D�S�W�X�U�H���I�U�R�P���W�K�H���D�L�U���D�Q�G���V�W�R�U�D�J�H���R�U��
�X�W�L�O�L�]�D�W�L�R�Q�����'�$�&�&�8���6�������&�2�§���X�W�L�O�L�]�D�W�L�R�Q�����E�L�Q�G�L�Q�J���L�Q���S�U�R�G�X�F�W�V�����&�&�8�������O�R�Q�J-term utilization and accelerated weathering

�‡These methods are to be systematically evaluated �Æafterwards:  development of a governance framework (in particular 
for monitoring and certification) developed, a market framework developed, and advancement of R&D projects

7

Key points of the Long Term Strategy for Negative Emissions

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



State Level: Different Approaches  

�‡North Rhine-Westphalia (NRW)

Published its own Carbon Management Strategy in 2021 (Kohlenstoff 

kann Klimaschutz)

�‡Baden-Württemberg (BW)

Position Paper of the state government, published in October 2024 

(Positionspapier Carbon Management

�‡Brandenburg (BB)

Report comissioned and published (June 2025) by the state 

government (CCUS-Technologien in Brandenburg)

�‡Bavaria (BY)

CCUS Action Plan with twenty measurements, published in July 2025 

(Aktionsplan CCUS)

8

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

© GeoNames, Microsoft, TomTom
Unterstützt von Bing

BB

BW BY

NRW



State level: Opt-In clause

9

No federal state has made a final decision yet.

© GeoNames, Microsoft, TomTom
Unterstützt von Bing

No information 
available (9)

�‡ Berlin

�‡ Hamburg

�‡ Hesse

�‡ Lower Saxony

�‡ North Rhine-Westphalia

�‡ Rhineland-Palatinate

�‡ Saarland

�‡ Saxony-Anhalt

�‡ Schleswig-Holstein

Rejecting (4)

�‡ Bremen

�‡ Brandenburg

�‡ Mecklenburg-Vorpommern

�‡ Saxony

Assessing (3)

�‡ Bavaria

�‡ Baden-Württemberg

�‡ Thuringia



CCUS market ramp-up in Germany

10

Latest FfE publication with pilot plants and planned projects

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

CCS pilot projects �&�2�§��transport corridors

Further topics:
�‡Ramp-up targets & reality check
�‡Drivers and necessary framework conditions
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CCS in Norway: Strategic 
and Regulatory 
Highlights

Asst. DG Lars -J. Alveberg
Jan. 2026

Credit: Anders T. Christensen/DIO



Norwegian CCS Policy 

CCS

R&D

Longship

Commercial 
storage Testing

International 
cooperation

�‡Global deployment of CCS
�‡Commercial CO2 storage 
�‡Establish new industry
�‡CO2 capture in Norway



3

?

EL001
�‡ Northern Lights JV

EXL 2
�‡ Equinor

EXL 3
Horisont Energi

EXL 4
�‡ Harbour Energy
�‡ Total Energies

EXL 5
�‡ Aker BP
�‡ OMV (Norge)

EXL 6
�‡ Harbour Energy 
�‡ Stella Maris CCS

EXL 7
�‡ Vår Energi
�‡ Storegga
�‡ Inpex Idemitsu

EXL 8
�‡ Equinor

EXL 9
�‡ Vår Energi CCS
�‡ OMV (Norge)
�‡ Lime Petroleum

EXL 10
�‡ Equinor

EXL 11
�‡ Aker BP
�‡ ORLEN Upstream 

Nor.

EXL 12
�‡ Harbour Energy
�‡ Equinor 

EXL 13
�‡ Equinor 
�‡ Aker BP

EXL 14
�‡ Equinor 

Credits: Heidelberg Materials, Hafslund Celsio, Gassnova. NPD



Norwegian CO2 Regulatory Regime

�‡Offshore licensing regime

�‡The state owns the resources (geological structures and its capacities) 

�‡Licences provides industrial access to resources through exploration- and 
exploitation licences

�‡Open door licensing policy

�‡Longship: FOAK-project w/ EU-aligned state support agreement



Legal Framework

�‡EU CCS-directive 

�‡National CCS Storage Directive: revision due in 2026

�‡National Storage Act (TBA)

�‡Corresponding environmental framework



Future Priorities for the Norwegian 
Government

o Develop commercial storage 

o Bilateral agreements/arrangements 

o Design rights-based support scheme 
for negative emissions

Credits: Stortinget.no, Norlights.com
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bmluk.gv.at

IEA IETS Task 21

Comparison of National Perspectives on CCUS

Austria: Current Status and Outlook

Clara Anzengruber
Abteilung VI/1 �t Allgemeine Klimapolitik / BMLUK
Wien, 15.01.2026



bmluk.gv.at

Austrian GHG emissions in a net-zero economy

2

11 Mt. CO2e remain!



bmluk.gv.at

�‡ Published in 2024

�‡ Carbon management shall not deter other mitigation measures

�‡ Carbon Management focuses on �c�Z���Œ�����š�}���������š���^-emissions

�ÆEmissions that cannot be avoided by optimizing or changing processes

�‡ Scope: CCS, CCU, CDR

�¯ �Z���•�]���µ���o�����u�]�•�•�]�}�v�•���}�(���chard to abate� -̂industries (esp. cement-, lime-, steel production, waste-to-
energy)

�¯ Scaling up negative emissions (natural and technical sinks)

Carbon Management Strategy

3
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�‡ ���o�o�}�Á�����}�u���•�š�]�����}�v�•�Z�}�Œ�����P���}�o�}�P�]�����o�����K�����•�š�}�Œ���P����(CCS law in preparation)
�¯ Introduction is accompanied by an action plan to increase public acceptancefor technological climate 

protection solutions

�‡ EU-NZIA Injection Capacity Obligationmandate of 50 Mt. from 2030
�¯ OMV AT is obligated to contribute approx. 1 Mt.

�‡ NECPestablishes a �����^���š���Œ�P���š���}�(���ì�X�ñ���D�š�X�����K�����(�Œ�}�u���î�ì�ï�ì
�¯ �d�}���Œ�������Z���š�Z�]�•�U�����K���������‰�š�µ�Œ�����(�Œ�}�u���š�Z�����µ�•�����}�(�����]�}�u���•�•���~BioCCS) must be strengthened
�¯ Scale up of negative emissions

�‡ Development of ���µ�•�š�Œ�]���Z�• first capture facility at a cement plant
�¯ Annual capture capacity of 0.75 Mt. CO2 from 2030 onwards

Current developments
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Moving on to CO2 storage �]�v�����µ�•�š�Œ�]���Y

�‡ Onshore CO2-storage was banned since 2011, but legislation permitting CCS is currently 
being finalized

�‡ Is there even any CO2-storage capacity in Austria?

5
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Drilling for oil and gas in Austria: ~ 10.000 wells

6

Showing
�‡ Hydrocarbon 

exploration and 
production wells,

�‡ injection wells
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Historic meters drilled in hydrocarbon production (in thsd. m)
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Depleted oil and gas fields: ~150 Mt. CO2 storage capacity

8

Deep saline aquifers?
�‡ Exist, capacity however unknown
�‡ Further storage screening needed
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CO2-�'�Œ�]���W���^�����v���Œ�]�}���í���c�î�ì�ð�ì�l�î�ì�ñ�ì�^

9
Study on a CO2 collection and transport network in Austria

�‡ Based on existing gas pipelines
�‡ Cross-border export to german

and italian grids
�‡ Total length 1,200 km (720 km 

dense phase and 480 km gas 
phase)



RELEVANCE FOR AUSTRIA

Hans Böhm, Energieinstitut an der JKU Linz

2026-01-15

Insights from the CaCTUS project



�u Identification and quantification of the technical potential for 

CCU/CCS in Austria

�u Identification of specific climate impacts and sink-related 

avoidance potential of CCU/CCS

�u Techno-economic assessment of identified carbon routes and 

their contribution to climate neutrality

�u Assessment of current barriers and regulatory weaknesses that 

hinder rapid implementation and optimal impact

Project targets

�7�K�H���ÅCaCTUS�´���S�U�R�M�H�F�W

2



3

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

Development of potential CO�•sources

Hochmeister S. et al. "A methodology for the 
determination of future Carbon Management 
�6�W�U�D�W�H�J�L�H�V�����$���F�D�V�H���V�W�X�G�\���R�I���$�X�V�W�U�L�D�´�����,�-�6�(�3�0����������

Comparison 
target year 2050
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Development of (industrial) CO�•emissions 
in the course of the energy transition 

Development of potential CO�•sources

Hochmeister S. et al. "Carbon Management für ein klimaneutrales ÖSterreich", Elektrotech. Inftech. 2024 Österreichische Carbon Management Strategie - Beitrag des Wissenschaftsbeirats zur österreichischen Carbon 
Management Strategie, Version vom 04.04.2024; WB akkordiert



Identification of relevant 
products and demands

�Æ �7�R�W�D�O���´�H�P�L�V�V�L�R�Q�V�´17,3�²27,3 Mt/a
�Æ capturable 14,5�²23,2 Mt/a

�Æ fossil/geogenic 4,0�²4,6 Mt/a

�Æ Utilizable CO2** 3,3�²15,4 Mt/a
�Æ circular 4,0�²11,2 Mt/a

�
���(�Y�D�O�X�D�W�L�R�Q���R�I���W�K�H���´�3�U�R�J�U�H�V�V�L�Y�H�µ���D�Q�G���´�0�R�G�H�U�D�W�H�µ��
scenarios for the year 2050

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

Carbon balance*

5

Not avoidable �² to be compensated 
permanently
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continuously
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�u Creation of a supraregional CO�•transport infrastructure

�u Networking of regional clusters

�u Availability of affordable renewable energy sources

�u Circular economy solutions for CO�•in emissions trading

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

�u 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 Identification and consideration of conflicts of use

�u Exploitation of synergies and strengthened circular economy 

�«���I�R�U���&�&�8�6���L�Q���$�X�V�W�U�L�D

Identified areas for action ...
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�‡ �������S�D�U�W�Q�H�U�V���I�R�U�P���W�K�H���F�R�Q�V�R�U�W�L�X�P���W�K�D�W���L�V���O�H�D�G���E�\��

�,�1�(�2�6���D�Q�G���:�L�Q�W�H�U�V�K�D�O�O �'�H�D��
�‡ �6�X�S�S�R�U�W�H�G���E�\���W�K�H���'�D�Q�L�V�K���V�W�D�W�H���Y�L�D���(�8�'�3

�W�Œ�}�i�����š�����]�(�Œ�}�•�š �~�����À���o�}�‰�u���v�š�����v���������u�}�v�•�š�Œ���š�]�}�v���‰�Œ�}�i�����š�•
�‡ �,�Q�Y�H�V�W�L�J�D�W�L�Q�J���W�K�H���S�R�W�H�Q�W�L�D�O���I�R�U���V�W�R�U�D�J�H���L�Q���+�D�U�D�O�G��

�:�H�V�W�����D���G�H�S�O�H�W�H�G���J�D�V���I�L�H�O�G��
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ACTIVITY A: Comparison of national perspectives on CCUS (Q1/2025 �² Q2/2026)

IEA IETS Task XXI: Subtask 4

A 1) Identification and compilation of national CO2 management 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 �± Subtask 4
ACTIVITY A: Comparison of national perspectives on CCUS 
(Q1/2025 �± Q2/2026)

A1) Identification and compilation of national CO 2 management strategies

�ƒ Aim of the activity: Identification of national CO2 management strategies and compilation of these.

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

�ƒ Final presentation of public results

 A2) National legal provisions on carbon dioxide capture, utilization, and storage 

�ƒ Aim of the activity: identification of national (including EU) provisions on CO2 Capture, the Utilization of captured CO2, 
and the permanent Storage of captured CO2.

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

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

�ƒ Second workshop to exchange findings and derive overlaps and highlights. 

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

�ƒ Final presentation of public results



IETS Task XXI �± Subtask 4
ACTIVITY A: Comparison of national perspectives on CCUS 
(Q1/2025 �± Q2/2026)

A1) Identification and compilation of national CO 2 management strategies 

�ƒ Aim of the activity: Identification of national CO2 management strategies and compilation of these.

�ƒ General comparison will be made, overlaps and contradictions will be identified, and success factors and problems 
based on the overlaps/contradictions will be derived �Æwork in progress

�ƒ Final presentation of public results �Æsee below

 A2) National legal provisions on carbon dioxide capture, utilization, and storage 

�ƒ Aim of the activity: identification of national (including EU) provisions on CO2 Capture, the Utilization of captured CO2, 
and the permanent Storage of captured CO2.

�ƒ First workshop to allocate responsibilities and form expectations on the feedback to be derived. �Æ12.06.2025

�ƒ National investigation (e.g. one day of research and interviews per country). �ÆTemplate has been provided

�ƒ Second workshop to exchange findings and derive overlaps and highlights. �Æ15.01.2026

�ƒ National investigation on issues identified in other countries (e.g. half-day of research and interviews per country). 
National conclusions template (one page). �ÆWork in progress based on templates, workshops, desk research

�ƒ Final presentation of public results �ÆPlanned for June 2026

(     )



Template on CCUS Management Strategies 
and Legal Provisions
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Feedback based on template & desk research
Country Member status Template status Final version for reporting

Austria IETS21

Denmark IETS21

Norway IETS21

Germany IETS21

Italy IETS21

Sweden IETS21

Netherlands IETS21

Portugal IETS21

France IEA

Canada IEA

UK IEA

Switzerland IEA

Australia
New member 
IETS

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

So far, more than 335 websites, laws, reports, and other documents
in 7 languages have been screened to complete, refine, and revise
the templates of 11 countries.n/a

n/a

Work in progress

-

-

Work in progress



Carbon Management Framework - Overview

Country
Subject to EU 
CCS Directive

Adaption Art 6. London 
Protocol

National CMS (status) Sources CMS

Australia no ratified + provisional application Regulatory framework on national and regional levels, mainly regarding CCS https://www.ga.gov.au/aecr2025/carbon-capture-and-storage

Austria yes no "Carbon Management Strategie (CMS)" https://www.bmluk.gv.at/themen/klima-und-umwelt/klima/nationale-klimapolitik/carbon-management-weiterfuehrende-
informationen/cms.html

Canada no no "Capturing the opportunity: A Carbon Management Strategy for Canada" (2023) https://prod-natural-resources.azure.cloud.nrcan-rncan.gc.ca/sites/nrcan/files/energy/pdf/NRCan_CCMS_EN.pdf

Denmark yes ratified + provisional applicationNECP 2024 and DK2020 initiative https://commission.europa.eu/publications/denmark-final-updated-necp-2021-2030-submitted-2024_en
https://realdania.dk/projekter/dk2020

France yes ratified + provisional application "État des lieux et perspectives de déploiement du CCUS en France" https://concertation-strategie-energie-climat.gouv.fr/les-grands-enjeux-de-la-snbc-3

Germany yes ratified + provisional application �@�ô�X�1�Í�2�…�
�\�Î���Í�X�æ�:�2�Î�a�Í�2�Í���ô�1�ô�2�e�Î�‹�e�X�Í�e�ô���…�Î�ü���a�‹�ý https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Downloads/E/240226-eckpunkte-cms.html

Italy yes no "Italian Long-Term Strategy on greenhouse gas emissions reduction" https://faolex.fao.org/docs/pdf/ita212678.pdf

Netherlands yes ratified + provisional application "Netherlands Carbon Dioxide Removal Roadmap" (2025) https://www.government.nl/documents/reports/2025/03/14/netherlands-carbon-dioxide-removal-roadmap

Norway yes ratified + provisional application
"Meld. St. 33 (2019�ó2020) Report to the Storting (white paper) Longship �óCarbon capture  and storage 
& regulatroy framework"

https://www.regjeringen.no/en/documents/meld.-st.-33-20192020/id2765361/

Portugal yes no "Roadmap for Carbon Neutrality 2050" &  NECP https://descarbonizar2050.apambiente.pt/en/roadmap/

Sweden yes ratified + provisional application�—�^�Á�������v�[�•�����o�]�u���š���������š�����v�������o�]�u���š�����W�}�o�]���Ç���&�Œ���u���Á�}�Œ�l�— https://www.naturvardsverket.se/en/international/swedish-environmental-work/swedens-climate-act-and-climate-policy-
framework

Switzerland
No but linked to 
EU framework

ratified + provisional application
Climate and Innovation Act (Klima- und Innovationsgesetz (KIG)) (2022)
Bundesgesetz über die Reduktion der CO2-�(�1���\�\���:�2�ô�2�Î�����i2-�+�Í�•�
�Î�ü�Q�O�Q�T�ý

https://www.fedlex.admin.ch/eli/cc/2023/655/de
https://www.fedlex.admin.ch/eli/oc/2024/376/de

United Kingdom
No but linked to 
EU framework

ratified + provisional application
"Carbon Capture, Usage and Storage - A Vision to Establish a Competitive Market, Department for 
Security & Net Zero" (2023)

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



Related links & sources

Topic Document/Website Link

EU CCS 
Directive

EU Country reports on implementing CCS Directive 
(2023)

Country reports on the implementation of the CCS Directive -
Climate Action

EU NECPs EU National Energy and Climate Plans (NECPs) National energy and climate plans

London 
Protocol

���Æ�‰�}�Œ�š�]�v�P�����K�����(�}�Œ���K�(�(�•�Z�}�Œ�����^�š�}�Œ���P�����t The London 
�W�Œ�}�š�}���}�o�[�•�����Æ�‰�}�Œ�š�����u���v���u���v�š�����v�������•�•�}���]���š������
Guidelines and Guidance (2021) - IEA GHG

���Æ�‰�}�Œ�š�]�v�P�����K�����(�}�Œ���K�(�(�•�Z�}�Œ�����^�š�}�Œ���P�����t �d�Z�����>�}�v���}�v���W�Œ�}�š�}���}�o�[�•�����Æ�‰�}�Œ�š��
Amendment and Associated Guidelines and Guidance - IEAGHG

London 
Protocol

Status of IMO treaties  (2026) INTERNATIONAL MARITIME ORGANIZATION

Carbon 
Management

EU level Industrial Carbon Management
IndustrialCarbon Management - Climate Action - European
Commission

CDR Policy 
Europe

Explore all Policies and Funding
related to Carbon Removal in Europe

Carbon Removal Policy Tracker �t Europe & Beyond



Further steps

�‡ Finalize templates 

�‡ Compare countries based on templates �ÆWork in progress

�‡ Prepare FINAL WORKSHOP on the topic �Æ8 June 2026 / 8:30 am (online, public)

�‡ Write report



Decarbonizing Industrial Systems
in a Circular Economy

Comparison of national perspectives on CCUS

Dr. techn.Valerie Pfeffer-Rodin �±Energieinstitut an der JKU Linz, Austria

IEA IETS XXI Phase #3 / Activity 4A
08.06.2026 �±Public final workshop (online)



Project framing
�‡International Energy Agency (IEA)

�‡Technology Collaboration Programmes (TCPs)
�‡several topics represented by one or more TCPs

�‡Each of the TCPs has 1+ Tasks on specific sub-topics
�‡Example: �,�Q�G�X�V�W�U�\���7�&�3���³�,�Q�G�X�V�W�U�L�D�O���(�Q�H�U�J�\-�5�H�O�D�W�H�G���7�H�F�K�Q�R�O�R�J�L�H�V���D�Q�G���6�\�V�W�H�P�V�´

�¾�7�D�V�N���;�;�,���R�Q���³Net-zero Industrial Processes in a Circular �(�F�R�Q�R�P�\���)�U�D�P�H�Z�R�U�N�³

�� Buildings
�� Electricity
�� Industry
�� Transport

�� Renewable energy
�� Fossil energy
�� Fusion power
�� Cross-cutting

�¾Global network driving energy innovation through international cooperation 
�¾Connects governments, industry, and experts to develop energy solutions 
�¾Supports expert groups advancing research and commercialization 

2



CO2 circularity

(technosphere)

(biosphere)

Industrial 
Symbiosis

Energy and Carbon 
Impacts of a
Circular 

Economy

Net-zero Industrial Processes in a Circular Economy Framework

IEA IETS Task XXI
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Net-zero Industrial Processes in a Circular Economy Framework

IEA IETS Task XXI

�‡ Task Manager:
�‡ Simon Moser �±Energieinstitut an der JKU Linz

�‡ Participating countries: 
�‡ Austria
�‡ Denmark
�‡ Germany
�‡ Italy
�‡ the Netherlands
�‡ Norway
�‡ Portugal
�‡ Sweden
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IEA IETS XXI Phase #3 Structure
Subtask 4: Carbon Dioxide  Capture  in Industry  

Activity A. Comparison of national perspectives on CCUS* 
- CO2** management strategies 
- National legal provisions 

Activity B. CCU*** Value Chains and Stakeholder Database 

Activity C.  Integration of carbon dioxide capture in industry 
- CC**** trade-offs (purity, quality, energy)
- Real-life challenges of CC in industry

Activity D. Networking

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

Definition Phase Subtask 1
Circular Carbon & 

Industrial Symbiosis

Subtask 2
Circular Carbon

Subtask 3
Energy- and carbon-
oriented Industrial 

Symbiosis

Subtask 4
Carbon Dioxide 

Capture in Industry 

Subtask 5 
Facilitation of 

Industrial Symbiosis

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

02/2021-06/2022 07/2022-12/2024 01/2025-12/2027

EI-JKUEI-JKU

EI-JKU

RISE RISE

EI-JKU

2020

�š�}�����Ç�Z�•���(�}���µ�•

5

*CCUS = Carbon Capture, Utilization and/or Storage
**CO2 = 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

�‡ Challenges in Industrial Decarbonization
�‡ Energy-intensive industries emit significant greenhouse gases that are difficult to reduce using 

conventional methods alone.

�‡ Role of CCUS Technologies
�‡ CCUS technologies enable capture and storage or reuse of carbon emissions in industries 

lacking alternatives.

�‡ Circular Carbon Economy
�‡ Circular carbon concepts focus on recycling and substituting fossil carbon with renewable and 

recycled sources.

�‡ Policy and Strategic Context
�‡ Policies prioritize mitigation first, integrating CCUS as a complementary solution within 

broader climate strategies.
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Analytical Aims and Research Questions

�‡ Identification of CO �• Management Strategies

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

�‡ Mapping Legal Frameworks

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

�‡ Comparative Perspective and Systemic Challenges

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

8



Integrated Research Design and Sources

�‡ Collaborative Workshops
�‡ Two workshops enabled expert interaction, alignment on activity tasks, deep dives to specific national 

CCUS frameworks and validation of project insights.

�‡ Standardized Template
�‡ A template guided structured input from countries, ensuring information comparability across diverse 

contexts.

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

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

9



Geographical Scope of the Comparative Analysis

�‡ Focus on IETS Task XXI Members
�‡ The analysis centered on (European) IEA IETS Task XXI countries with common regulatory 

frameworks and diverse industrial contexts.

�‡ Inclusion of further IEA IETS Countries (+ Australia)
�‡ Countries like the UK, Switzerland, and Canada were included to broaden perspectives 

beyond the EU regulations.
�‡ Australia was analyzed due to its interest in the IETS and remarkable geographical/geological 

background - adding valuable insights.

�‡ Diverse Geological and Policy Contexts
�‡ Selection includes countries with varied geological storage capacities and policy ambitions 

supporting cross-border cooperation.

10



Role of Workshops and Standardized Template

11

Nr Country Member status Template filled in 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 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 IETSEnergieinstitut an der JKU Linz

Two invited workshops with 34 participants from 7 countries
�¾ Austria, Germany, Sweden, Denmark, Norway, United Kingdom, Portugal

Template filled in for 11 countries
�¾ Basis for further analysis
�¾ ���À���]�o�����o�����]�v���š�Z�����Œ���‰�}�Œ�š�[�•�����v�v���Æ���]�v���o�µ���]�v�P���Œ���(���Œ���v�����•���š�}���v���š�]�}�v���o���o���Á�����v�����•�š�Œ���š���P�]���•



Template on CCUS Management Strategies 
and Legal Provisions

1 32

12

*CCS = Carbon Capture and Storage



High-Level Findings Across Countries

�‡ CCUS as Complementary Tool
�‡ CCUS is framed as a complementary element in decarbonization, following energy efficiency 

and renewables.

�‡ Focus on Hard-to-Abate Sectors
�‡ Emphasis on industrial sectors like cement, steel, chemicals where emissions are difficult to 

eliminate.

�‡ Policy Maturity Variations
�‡ Countries vary significantly in policy development and implementation of CCUS strategies and 

infrastructure.

�‡ Infrastructure Bottlenecks
�‡ CO�• transport and (intermediate) storage capacity remain critical bottlenecks limiting CCUS 

deployment across countries.

13



Carbon Management Strategies (CMS)



CMS - Overview

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

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

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

�‡ Many countries show active carbon management efforts , though approaches differ widely

�‡ Only a few countries have formal national carbon management strategies published as 
standalone documents

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

�‡ In some cases, regions or federal states develop their own strategies , influenced by 
factors like industrial presence or CCS suitability

15

*CDR = Carbon Direct Removal



Overview of National Carbon Management Strategy Documents

16

Country National CMS or similar documents

Australia Regulatory framework on national and regional levels, mainly regarding CCS

Austria Carbon Management Strategie (CMS)

Canada Capturing the opportunity: A Carbon Management Strategy for Canada (2023)

Denmark NECP 2024 and DK2020 initiative

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

Germany �'���Œ�u���v�Ç�[�•�������Œ���}�v���D���v���P���u���v�š���^�š�Œ���š���P�Ç���~���D�^�•

Italy Italian Long-Term Strategy on greenhouse gas emissions reduction

Netherlands Netherlands Carbon Dioxide Removal Roadmap (2025)

Norway Meld. St. 33 (2019�t2020) Report to the Storting (white paper) Longship �t Carbon capture and storage & regulatory framework

Portugal Roadmap for Carbon Neutrality 2050 & NECP

Sweden �^�Á�������v�[�•�����o�]�u���š���������š�����v�������o�]�u���š�����W�}�o�]���Ç���&�Œ���u���Á�}�Œ�l

Switzerland
Climate and Innovation Act (Klima- und Innovationsgesetz (KIG)) (2022)
Bundesgesetz über die Reduktion der CO2-���u�]�•�•�]�}�v���v���Z���K2-�o���Á�[���~�î�ì�î�ñ�•

United KingdomCarbon Capture, Usage and Storage - A Vision to Establish a Competitive Market, Department for Security & Net Zero (2023)

�Î Source links available in the report!



Definition of �Ä�+�D�U�G-to- �$�E�D�W�H�³��Sectors

�‡ �7�K�H���G�H�I�L�Q�L�W�L�R�Q���R�I���³�K�D�U�G-to-�D�E�D�W�H�´����HtA) emissions is a key consideration in terms of policy strategies, legal 
frameworks, and regulations.

�‡ In general, �P�R�V�W���F�R�X�Q�W�U�L�H�V�¶���&�0�6���I�R�F�X�V���R�Q���I�R�V�V�L�O���&�2�• emissions , while others place (additional) emphasis on 
biogenic CO�• emissions (BECCS*, DACCS** as CDR*** measures)

�‡ Typical sectors mentioned
�‡ Cement / Lime
�‡ Steel / Metallurgy
�‡ Chemicals
�‡ Waste

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

17

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



Overview of definitions of �Ä�+�D�U�G-to- �$�E�D�W�H�³��Sectors
Country Type of Definition Content / Core Criterion Identified HtA Sectors
Austria Explicit, conditional 

(CMS)
Process-�Œ���o���š���������u�]�•�•�]�}�v�•�����Œ�����^�µ�v���À�}�]�������o���_���]�(���v�}��
alternatives exist despite optimisation; dynamic concept

industry examples: waste, refinery (partially), iron/steel 
(partially), glass/stone (cement, lime, refractory)

Denmark Functional / policy-
based

No fixed definition; focus on sectors lacking alternatives; 
���u�‰�Z���•�]�•���}�v�����K�����š�Ç�‰�����Œ���š�Z���Œ���š�Z���v���•�����š�}�Œ

No fixed sector list; focus on biogenic emissions (BECCS) 

France Implicit / strategic HtA refers to industrial sectors with emissions difficult to 
avoid; prioritised in CCUS strategy

Cement, lime, chemicals, metallurgy

Germany Explicit (CMS) No technically or economically viable alternatives; focus on 
unavoidable process emissions

Cement, lime, chemicals, waste incineration, steam 
crackers

Italy Implicit, sector-based Defined through strategic documents; CCS mainly for 
sectors without alternative decarbonisation pathways

Cement/lime, iron & steel, chemicals/petrochemicals, 
refineries, hydrogen (SMR), waste-to-energy

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

Sweden Implicit (programme-
based)

Defined indirectly via funding programmes and residual 
emissions

Cement, iron & steel, chemicals, refineries, pulp & paper; 
plus agriculture (residual emissions) 

United 
Kingdom

Policy / strategic No formal definition; consistently used for emission-
intensive sectors

Steel, cement, chemicals, refineries, waste, heavy 
transport, aviation, shipping

Switzerland Implicit (research / 
policy)

Used in funding calls and strategies; includes remaining 
emissions towards net zero

Cement, waste incineration, agriculture, aviation

Canada Functional / policy-
based

Sectors difficult to electrify or decarbonise through other 
means

Cement, chemicals (fertilisers), iron & steel; plus 
agriculture and waste (residual emissions) 

Australia Functional / 
typological

Emissions difficult to reduce due to processes or high costsHigh-temperature industries (e.g. chemicals), cement 
(process emissions), agriculture, aviation/shipping, heavy 
transport

18



CMS Comparison (examples)
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Dimension Common Pattern Austria Norway Sweden Australia
Role of CCUS Complementary to 

decarbonization (mitigation first)
Strongly complementary Complementary; strong focus 

on CCS
Complementary with emphasis 
on negative emissions

Central role

Target: HtA sectors Focus on HtA 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 
permitted �t permission in 
discussion

Offshore-focused, large-scale 
storage; core element with 
commercial deployment

Export-dependent Domestic storage

International 
cooperation

Important for scaling 
·
·
· 
·
·
·
· 
·
·
·
· 
·

Infrastructure approach Full value chain development Early stage Full value chain; project-based 
with integrated capture, 
transport, storage

Transport solutions Project-based

Policy ambition CCUS part of net zero 
· 
·
·
·
· 
·
· 
·
·
·

Regulatory approach Strong state involvement Highly regulated Strong state involvement; 
licensing regime (state owned)

Programmatic Market + policy driven

Lock-in avoidance Important objective 
·
·
·
· 
· 
· 
·
·
·

Funding instruments Public support necessary Limited support Public support via flagship 
projects + state-backed 
schemes

Reverse auctions Australian Carbon Credit Units 
(ACCU)

Industrial focus Industry central 
·
·
· 
·
·
·
· 
·
·
· 
·
·
·

Negative emissions Increasing relevance 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)
Country Subject to EU CCS DirectiveAdaption Art 6. London Protocol

Australia no ratified + provisional application

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

Canada no
No (but signatory to the 
Convention/Protocol)*

Denmark yes ratified + provisional application

France yes ratified + provisional application

Germany yes ratified + provisional application (2026)

Italy yes
No (but signatory to the 
Convention/Protocol)*

Netherlandsyes ratified + provisional application

Norway yes ratified + provisional application

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

Sweden yes ratified + provisional application

Switzerland No but links to EU frameworkratified + provisional application
United 
Kingdom

No but links to EU frameworkratified + provisional application

21

Excursus on London Protocol Art. 6
�‡ Original rule (Article 6, London Protocol)

�‡ Strict ban on exporting waste or other materials for disposal at sea

�‡ Purpose

�‡ Prevent states from avoiding environmental regulations by exporting 
harmful substances

�‡ 2009 amendment introduced an exception for ���K��

�‡ Effect

�‡ Enables carbon capture and storage (CCS) projects

�‡ ���K���������v���������š�Œ���v�•�‰�}�Œ�š�����������Œ�}�•�•�����}�Œ�����Œ�•�����v�����•�š�}�Œ�������]�v���•�µ���•�������P���}�o�}�P�]�����o��
formations

�‡ Conditions

�‡ Agreement between exporting and importing states 

�‡ Compliance with international environmental standards 

�‡ Legal status

�‡ Amendment not yet fully in force (insufficient ratifications) 

�‡ Currently applied provisionally between some states 

*IMO (2022) Map of Parties 2022.pdf



Regulatory Landscapes (examples)
Dimension Germany France Sweden United Kingdom Switzerland Canada

Reference to EU 
CCS Directive

Yes Yes Yes Formally transposed; 
retained in national law 
post-Brexit

No No

Basic structure 
of the legal 
framework

Transition from restrictive 
to enabling

Fully implemented legal 
framework

Supplemented 
environmental law 
framework

Comprehensive national 
framework; strong state 
steering via regulator

Independent framework 
under development

Multi-level (federal + 
provinces)

���K�����•�š�}�Œ���P��Formerly only research; 
expansion in 11/25 (off-
shore + optional onshore)

Regulated (permitting, 
monitoring, closure)

Regulated - Permitted Permitted and regulated; 
strong offshore

No complete framework 
yet; focus on export sue to 
limited storage options

Permitted, highly regulated 
(incl. provincial law), 
regional frameworks

���K�����š�Œ���v�•�‰�}�Œ�šRegulated since 2025; 
being opened (London 
Protocol)

Regulated in environmental 
law; international 
agreements

Part of environmental and 
support schemes

Licensing system; 
regulation for non-pipeline 
transport in development

No transport law so far; 
future regulation and 
export options planned

Infrastructure exists + 
eligible for support

���K���������‰�š�µ�Œ��Permitted under strict 
conditions

Regulated in environmental 
law

Part of state support 
programs

Regulated; CfD-like 
contracts + tax incentives

Part of climate legislation Broad recognition (incl. 
DAC, BECCS)

���K�����µ�š�]�o�]�•���š�]�}�vPolitically promoted, legally 
under development

Indirectly regulated 
(industrial & environmental 
law)

Part of support architectureIntegrated in Energy Act 
2023; cluster-based 
industrial applications

Regulated (only eligible if 
permanently bound)

Strictly linked to 
�^�‰���Œ�u���v���v�š���•�š�}�Œ���P���_

Key laws/ 
instruments

Kohlendioxid-
Speichergesetz (KSpG) 
(2012) �ÆKohlendioxid-
Speicherung-und-
Transport-Gesetz (KSpTG) 
(2025)

Environmental Code + 
decrees (2010�t2011)

Environmental Code + CCS 
regulation

Energy Act 2023; Storage of 
���K�����Z���P�µ�o���š�]�}�v�•���î�ì�í�ì�V�����h��
Exit Regulations 2019; 
cluster funding 
programmes; EU ETS 
linkage

Climate and Innovation Act 
�=�����K���������š���~�Œ���À�]�•�����•�V
CCS Act in preparation

Environmental Protection 
law + provincial laws + 
Investment tax credit rules

Regulatory level National + federal states National National + agency National + regulator Federal + cantons Federal + provinces
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Conclusions



EU Level

24

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

�‡ This variation limits the development of international CO �• markets, value chains, and climate progress 

�‡ Policy focus at EU and national levels is mainly on CCS  and CDR 

Focus CCU

�‡ CCU is included in policies and research, but receives less practical attention 

�‡ Strong policy frameworks exist for CCS/CDR,

�‡ while CCU requires complex industrial and chemical integration 

�‡ CCU is barely recognized in emissions trading systems (ETS), making it less economically attractive

�‡ However, replacing fossil carbon with recycled or renewable carbon is widely recognized as essentia l 

�‡ Focus areas include CO�•-based chemicals (e.g. methanol), as well as biomass and direct air capture pathways 

�‡ Key challenges: high energy demand, CO�• purity requirements, and infrastructure limitations 

�‡ Transport and (intermediate) storage of CO�• are also bottlenecks 

�‡ The EU promotes CCUS hubs (regional CO�• clusters) as a solution to improve infrastructure and coordination 



Carbon Management Strategies
�‡ Carbon management strategies consistently position CCUS as a complementary tool

�‡ �6�W�U�R�Q�J���´�P�L�W�L�J�D�W�L�R�Q-�I�L�U�V�W�µ���D�S�S�U�R�D�F�K�����I�R�F�X�V���R�Q���H�Q�H�U�J�\���H�I�I�L�F�L�H�Q�F�\�����U�H�Q�H�Z�D�E�O�H�V�����D�Q�G���H�O�H�F�W�U�L�I�L�F�D�W�L�R�Q���E�H�I�R�U�H���&�&�8�6
�‡ CCUS is considered essential for unavoidable emissions and achieving net-zero targets

�‡ 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
�‡ 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) 
�‡ Others: early stages (legal frameworks, pilot projects) 

�‡ Infrastructure is the key enabler  for scaling CCUS
�‡ Structural challenges include limited storage capacity and regulatory barriers
�‡ �&�2�§���W�U�D�Q�V�S�R�U�W�����V�W�R�U�D�J�H�����D�Q�G���L�Q�G�X�V�W�U�L�D�O���K�X�E�V���D�U�H���F�U�L�W�L�F�D�O���E�R�W�W�O�H�Q�H�F�N�V��
�‡ Shared infrastructure (pipelines, shipping, hubs) supports large-scale deployment 

�‡ �*�U�R�Z�L�Q�J���L�P�S�R�U�W�D�Q�F�H���R�I���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���F�R�R�S�H�U�D�W�L�R�Q���I�R�U���&�2�§���W�U�D�Q�V�S�R�U�W���D�Q�G���V�W�R�U�D�J�H
�‡ Emergence of cross-border infrastructure and aligned regulations, especially in Europe

�‡ Public acceptance remains a challenge due to limited awareness and varying regional perceptions 
�‡ Stakeholder engagement and transparency are critical 

�‡ Overall trend: carbon management becoming a core pillar of climate strategies

25



Legal frameworks

26

�‡ Legal frameworks for CCUS vary widely in development and maturity  across countries
�‡ Advanced systems exist in countries like Australia, Canada, Denmark, and Norway
�‡ Many European countries are still in a transitional phase
�‡ �'�H�Q�P�D�U�N���D�Q�G���1�R�U�Z�D�\���V�W�U�R�Q�J�O�\���I�R�F�X�V���R�Q���&�2�§���L�P�S�R�U�W���D�Q�G���V�W�R�U�D�J�H��

�‡ Different legislative approaches:
�‡ Dedicated CCUS regulations vs. 
�‡ Integration into existing environmental and climate laws (common in Europe) 

�‡ Outside the EU, multi-level governance systems (e.g. Canada, Australia) give regions/provinces  key roles
�‡ Within the EU, a shared legal basis is provided by the EU CCS Directive and other laws/policies/strategi c documents
�‡ Cross-�E�R�U�G�H�U���F�R�R�S�H�U�D�W�L�R�Q���L�V���F�U�X�F�L�D�O���I�R�U���&�2�§���W�U�D�Q�V�S�R�U�W���D�Q�G���V�W�R�U�D�J�H
�‡ �5�H�J�X�O�D�W�L�R�Q���L�V���P�R�V�W���G�H�Y�H�O�R�S�H�G���I�R�U���&�2�§���V�W�R�U�D�J�H (Permitting, Monitoring, Liability, Operational limits) 

�‡ (D�R�P�H�V�W�L�F�����&�2�§���V�W�R�U�D�J�H���S�R�O�L�F�L�H�V���Y�D�U�\���V�L�J�Q�L�I�L�F�D�Q�W�O�\���² from prohibited to actively supported
�‡ CCU regulations including transport; intermediate storage and CO 2 quality regulations are less developed and 

fragmented 
�‡ CCU receives less regulatory and policy attention, despite industrial relevance

�Æ�6�W�U�R�Q�J���U�H�J�X�O�D�W�L�R�Q���I�R�U���&�2�§���V�W�R�U�D�J�H 
�ÆTransport and utilization frameworks still evolving  



EU Level �±CCU constraints
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�³�7�R�Z�D�U�G�V���D�Q���D�P�E�L�W�L�R�X�V���,�Q�G�X�V�W�U�L�D�O���&�D�U�E�R�Q���0�D�Q�D�J�H�P�H�Q�W���I�R�U���W�K�H���(�8�´

�‡ 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

�‡ Need for robust carbon accounting systems (avoiding double counting, tracking CO�• flows)

�‡ Lack of clear regulatory framework for large-scale CCU deployment

�‡ Infrastructure gaps , especially for linking CO�• sources, users, and hydrogen supply

�‡ 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

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



EU Level �±CCU strategy
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�³�7�R�Z�D�U�G�V���D�Q���D�P�E�L�W�L�R�X�V���,�Q�G�X�V�W�U�L�D�O���&�D�U�E�R�Q���0�D�Q�D�J�H�P�H�Q�W���I�R�U���W�K�H���(�8�´
�‡ Assess �³�G�H�P�D�Q�G-�S�X�O�O�´���S�R�O�L�F�\���R�S�W�L�R�Q�V��to increase uptake 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)

�‡ Strengthen policy alignment with initiatives such as biotech and biomanufacturing

�‡ Support innovation and scaling of CCU technologies across all maturity levels (R&D to deployment)

�Î Combination of strategic, regulatory/legislative and funding mechanisms

�Î Delayed effects at the level of individual states.



Synthesis of Strategic and Regulatory Insights

�‡Central Role of CCUS
�‡CCUS is becoming a key part of industrial climate strategies, complementing primary 

mitigation efforts.

�‡Policy Maturity and Alignment
�‡ National strategies are converging despite differences in policy maturity and 

implementation progress.

�‡Infrastructure and Cooperation
�‡ Infrastructure development and international cooperation are critical enablers for 

scaling CCUS deployment.
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Barriers to Scaling CCUS

�‡Infrastructure Limitations
�‡Lack of transport networks and storage sites limits CCUS scalability and increases 

project costs.

�‡Regulatory Fragmentation
�‡Unclear regulations and accounting methods reduce investment incentives for CCUS 

deployment.

�‡Economic Barriers
�‡High capital and operational costs with dependence on subsidies and carbon pricing 

slow down CCUS growth.

�‡Social Acceptance and Policy Risks
�‡Public concerns and uncertain long-term policies create risks for investors.
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Future Research and Policy Development

�‡Expanding Research Scope
�‡ Future research should include more countries, focusing on high emissions and 

industrial activities for broader insights.

�‡Strengthening Regulatory Frameworks
�‡ Policymakers need to harmonize CO�• transport and utilization regulations and 

improve carbon accounting methods to support CCUS.

�‡Promoting International Cooperation
�‡ Cross-border collaboration is essential for effective CO�• transport, storage, and 

CCUS deployment success.

�‡Focus on Circular Carbon and Symbiosis
�‡ Emphasizing circular carbon and industrial symbiosis can fill deployment gaps and 

enhance climate benefits.
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Thank you!

�Î  It is time for discussion!
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�&�]�v���]�v�P�•���(�Œ�}�u�����}�u�u�µ�v�]�š�Ç���‰�Œ�}�.�o���•�������v�����.�Œ�•�š���o�}�����o���•�µ�Œ�À���Ç�U���W�]�o�}�š�^�d�Z���d���'�z���~�,�î�ì�î�ì�r���d�}�‰�]�����>���r
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�>���Á�•���}�v�������h�����v���l�}�Œ�������^���]�v���Ç�}�µ�Œ�����}�µ�v�š�Œ�Ç 
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�x �d���Œ�P���š�• �µ�v���À�}�]�������o�����‰�Œ�}�����•�•�����u�]�•�•�]�}�v�• �]�v���•�����š�}�Œ�•���o�]�l���������u���v�š�U���o�]�u���U�����Z���u�]�����o�•�U�����v����
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���o�š���Œ�v���Ÿ�À���•�����Æ�]�•�š�X 

 
�W�Œ�}�‰�}�•�������o���P���o���(�Œ���u���Á�}�Œ�l�������}�‰�Ÿ�}�v�•�W 
�'���Œ�u���v�Ç���]�•���]�u�‰�o���u���v�Ÿ�v�P���������}�u�‰�Œ���Z���v�•�]�À�����o���P���o���µ�‰�����š�����š�}�����v�����o���������h�^�W 
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�/�š���o�Ç�������}�‰�š�����������D�]�v�]�•�š���Œ�]���o���������Œ���������•�š�����o�]�•�Z�]�v�P���š�Z�����^�d�����Z�v�]�����o���Œ���P�µ�o���Ÿ�}�v���(�}�Œ���š�Z�����š�Œ���v�•�‰�}�Œ�š���}�(��
���K�î�� �]�v�� �š�Z���� �P���•���}�µ�•�� �‰�Z���•���_�� �€�í�ì�•�U�� �]�v�� �‰���Œ�Ÿ���µ�o���Œ�� �š�}�� �P���}�o�}�P�]�����o�� �•�š�}�Œ���P���� �•�]�š���•�U�� �Á�Z�]���Z�� �]�•�� �]�v�� �š�Z����
���‰�‰�Œ�}�À���o�� �‰�Z���•���� ���µ�š�� �Z���•�� �v�}�š�� �Ç���š�� �������v�� �}�8���]���o�o�Ç�� �‰�µ���o�]�•�Z�����X�� �d�Z���� �������Œ������ �Á���•�� �v�}�Ÿ�.������ �š�}�� �š�Z����
���µ�Œ�}�‰�����v�� ���}�u�u�]�•�•�]�}�v�� �}�v�� �î�ò�� �^���‰�š���u�����Œ�� �î�ì�î�ð�� ���v���� ���}�v�����Œ�v�•�� �š�Z���� �����•�]�P�v�U�� ���}�v�•�š�Œ�µ���Ÿ�}�v�U��
�}�‰���Œ���Ÿ�}�v�����v�����u�}�v�]�š�}�Œ�]�v�P���}�(�����K�î���š�Œ���v�•�‰�}�Œ�š���v���š�Á�}�Œ�l�•���]�v���P���•���}�µ�•���‰�Z���•���U���(�}�Œ���š�Z�����Ÿ�u���������]�v�P�U��
�P�]�À���v���š�Z�����P���}�o�}�P�Ç�U���•���]�•�u�]���]�š�Ç�����v�����}�Œ�}�P�Œ���‰�Z�]�������Z���Œ�����š���Œ�]�•�Ÿ���•���}�(���š�Z�����•�}�]�o�X���d�Z���Œ�������Œ�����v�}���‰�o���v�•��
�����š�µ���o�o�Ç���š�}���]�u�‰�o���u���v�š�������•�]�u�]�o���Œ���•�š���v�����Œ�����(�}�Œ���o�]�‹�µ�]�����š�Œ���v�•�‰�}�Œ�š�X 
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���K�î���•�š�}�Œ���P�� 
�>���P�]�•�o���Ÿ�À�����������Œ�������í�ò�î�l�î�ì�í�í���€�î�•�����v�����]�š�•���•�µ���•���‹�µ���v�š�����u���v���u���v�š���í�ô�í�l�î�ì�î�ï���€�ï�•���‰�Œ�}�À�]�����•���š�Z����
�o���P���o�� �(�Œ���u���Á�}�Œ�l�� ���Œ�}�µ�v���� �P���}�o�}�P�]�����o�����K�î�� �•�š�}�Œ���P���� �]�v�� �/�š���o�Ç�� ���v���� �•�‰�����]�.�����o�o�Ç�� �����.�v���•�� �š�Z����
���}�u�‰���š���v�š�����µ�š�Z�}�Œ�]�š�Ç�����v�����u�}�v�]�š�}�Œ�]�v�P�����v�����Œ���‰�}�Œ�Ÿ�v�P���}���o�]�P���Ÿ�}�v�•�X 
���•�]������ �(�Œ�}�u�� �•�š�Œ�����u�o�]�v������ �‰���Œ�u�]�«�v�P�� �‰�Œ�}�������µ�Œ���� ���À���]�o�����o���� �(�}�Œ�� �‰�Œ�}�i�����š�•�� �Á�]�š�Z�� �À�}�o�µ�u���•�� �µ�v�����Œ��
�í�ì�ì �l�d�� �}�(�� �•�š�}�Œ���������K�î�U�� ���Æ�‰�o�}�Œ���Ÿ�}�v�� ���v���� �o���Œ�P���r�•�����o���� �•�š�}�Œ���P���� �‰�Œ�}�i�����š�•�� ���Œ���� �•�µ���i�����š�� �š�}��
���v�À�]�Œ�}�v�u���v�š���o�� �]�u�‰�����š�� ���•�•���•�•�u���v�š�� ���v���� �v�������� �š�}�� �]�v���o�µ������ �������‹�µ���š���� �u�����•�µ�Œ���•�� �}�(��
���v�À�]�Œ�}�v�u���v�š���o���‰�Œ�}�š�����Ÿ�}�v�����v�����u�}�v�]�š�}�Œ�]�v�P���‰�o���v�•�X 
 

�^�š�Œ���š���P�]���•���}�v�������h�����v���l�}�Œ�������^���]�v���Ç�}�µ�Œ�����}�µ�v�š�Œ�Ç���~���š���š�Z�����v���Ÿ�}�v���o���o���À���o�• 

�'���v���Œ���o�����}�v�š���v�š�����v�����]�v�š���v�Ÿ�}�v���~�����h�^���š�}�‰�]���•���������Œ���•�•�����•�W 
�/�š���o�Ç�� ���•�š�����o�]�•�Z������ ���� �����Œ���}�v�� �v���µ�š�Œ���o�]�š�Ç�� �P�}���o�� ���Ç�� �î�ì�ñ�ì�� �]�v�� �š�Z�����/�š���o�]���v�� �>�}�v�P�r�d���Œ�u�� �^�š�Œ���š���P�Ç�� �}�v��
�P�Œ�����v�Z�}�µ�•�����P���•�����u�]�•�•�]�}�v�•���Œ�����µ���Ÿ�}�v���~�€�í�í�U�í�î�•�•�X�����/�v���š�Z�����•�š�Œ���š���P�Ç�U���š�}���Œ�������Z���š�Z�����P�}���o�U���Œ���u�}�À���o��
���v���������Œ���}�v�������‰�š�µ�Œ�������v�����•�š�}�Œ���P�����~�����^�•���š�����Z�v�}�o�}�P�]���•�����Œ�����š���Œ�P���š�������š�}���š�Z���� �Œ�����µ���Ÿ�}�v���}�(�î�ì�r�ð�ì��
�D�š�� �}�(�� ���K���U�� �����•�]�����•�� �}�š�Z���Œ�� �]�v�]�Ÿ���Ÿ�À���•�� �•�µ���Z�� ���•�� �����u���v���r�•�]������ ���v���Œ�P�Ç�� �Œ�����µ���Ÿ�}�v�U��
�Œ���v���Á�����o���l�Z�Ç���Œ�}�P���v�r�����•���������v���Œ�P�Ç���u�]�Æ�U�����v�Z���v�����������K�����•�]�v�l�•���~�Œ���(�}�Œ���•�š���Ÿ�}�v�•�X�������^���u�]�P�Z�š��������
�Œ���•�š�Œ�]���š�������š�}���,�š�����•�����š�}�Œ�•���Á�Z���Œ�����}�š�Z���Œ�����������Œ���}�v�]�Ì���Ÿ�}�v���•�š�Œ���š���P�Ç�����Œ�����v�}�š���]�u�‰�o���u���v�š�����o���X 
�K�v�� �:�µ�v���� �ï�ì�U�� �î�ì�î�ñ�U�� �š�Z���� ���}�µ�v���]�o�� �}�(�� �D�]�v�]�•�š���Œ�•�� ���‰�‰�Œ�}�À������ ���� ���Œ���L�� ���v�����o�]�v�P���o���Á�� �š�}�� ���•�š�����o�]�•�Z�� ����
���}�u�‰�Œ���Z���v�•�]�À�����o���P���o���(�Œ���u���Á�}�Œ�l���}�v�������^�U���Z�Ç���Œ�}�P���v�U�����v�����u���š�Z���v�������u�]�•�•�]�}�v�•���€�í�ï�•�U���š�Z���š���Á�]�o�o��������
�•�}�}�v�����]�•���µ�•�•�������]�v���š�Z�����W���Œ�o�]���u���v�š�X���d�Z�����u�����•�µ�Œ�����Á�]�o�o���������o�]�v�l�������š�}���š�Z�����î�ì�î�ñ�t�î�ì�î�ó�����µ���P���š���o���Á��
���v�����Á�]�o�o���]�u�‰�o���u���v�š�����h���Z���P�µ�o���Ÿ�}�v���î�ì�î�ð�l�í�ó�ô�ó���€�í�ð�•�X 
�/�š���o�Ç�� �]�•�� �]�v�À�}�o�À������ �]�v�� ���}�š�Z�� �]�v���µ�•�š�Œ�]���o�� ���v���� �Œ���•�����Œ���Z�� �����h�^�� �‰�Œ�}�i�����š�•�� �€�í�ñ�•�W�� �}�v���� �}�(�� �š�Z���� �u�}�•�š��
�•�]�P�v�]�.�����v�š�� �(�����•�]���]�o�]�š�Ç���‰�Œ�}�i�����š�•�� �]�v�� �����Œ���}�v�� �����‰�š�µ�Œ�������v���� �^�š�}�Œ���P���� �~�����^�•�� �]�•�� �š�Z���� �����À���o�}�‰�u���v�š�� �}�(��
�š�Z�����Z���À���v�v�����,�µ���U�������i�}�]�v�š���]�v�]�Ÿ���Ÿ�À�������Ç�����E�/�����v�����^�E���D���~�d�Œ���v�•�u�]�•�•�]�}�v���^�Ç�•�š���u���K�‰���Œ���š�}�Œ�•�X���d�Z����
�Z���À���v�v���������^���‰�Œ�}�i�����š�����]�u�•���š�}�����µ�]�o�������K�����•�š�}�Œ���P�����]�v�(�Œ���•�š�Œ�µ���š�µ�Œ�������Ç�������‰�š�µ�Œ�]�v�P�������Œ���}�v�����u�]�•�•�]�}�v�•��
���š���š�Z�����•�}�µ�Œ�����U���š�Œ���v�•�‰�}�Œ�Ÿ�v�P���š�Z���u�U�����v�����•�š�}�Œ�]�v�P���š�Z���u���]�v�������‰�o���š�������P���•���.���o���•���]�v���š�Z���������Œ�]���Ÿ�����^�����X��
�€�í�ò�• 
 
�d�Z���� �‰�Œ�}�i�����š�[�•�� �}���i�����Ÿ�À���� �]�•�� �š�}�� �Z���o�‰�� �Œ�����µ������ ���u�]�•�•�]�}�v�•�� �(�Œ�}�u�� ���v���Œ�P�Ç�r�]�v�š���v�•�]�À���� ���v���� �Z���Œ���r�š�}�r
���o�����š�Œ�]�(�Ç�� �]�v���µ�•�š�Œ�]���o�� �•�����š�}�Œ�•�U�� ���v�Z���v���]�v�P�� �š�Z���]�Œ�� �•�µ�•�š���]�v�����]�o�]�š�Ç�� ���v���� �u���Œ�l���š�� ���}�u�‰���Ÿ�Ÿ�À���v���•�•�X�� �/�v��
���}�]�v�P���•�}�U���]�š�����o�•�}���(�}�•�š���Œ�•���v���Á���}�‰�‰�}�Œ�š�µ�v�]�Ÿ���•���(�}�Œ�������}�v�}�u�]�����P�Œ�}�Á�š�Z���š�Z�Œ�}�µ�P�Z�����������Œ���}�v�]�Ì���Ÿ�}�v�X 
 
�d�Z���� �Z���À���v�v���� �,�µ���� �Z���•�� �P���]�v������ �(�µ�Œ�š�Z���Œ�� �u�}�u���v�š�µ�u�� �Á�]�š�Z�� �š�Z���� ���µ�Œ�}�‰�����v�����}�u�u�]�•�•�]�}�v�[�•��
�Œ�����}�P�v�]�Ÿ�}�v���}�(���š�Z���������o�o�]�•�š�}���]�v�š���P�Œ���š�����������^���‰�Œ�}�i�����š�����•�������W�Œ�}�i�����š���}�(�����}�u�u�}�v���/�v�š���Œ���•�š���~�W���/�•�X���d�Z�]�•��
�����•�]�P�v���Ÿ�}�v�� �‰�}�•�]�Ÿ�}�v�•�� �š�Z���� �Z���À���v�v���� �,�µ���� ���•�� ���� ���}�Œ�v���Œ�•�š�}�v���� �]�v�� �����À���o�}�‰�]�v�P�����v�� �]�v�š���Œ�v���Ÿ�}�v���o�U��
�Z�]�P�Z�r�š�����Z���•�µ�‰�‰�o�Ç�����Z���]�v���]�v���š�Z�������������Œ���}�v�]�Ì���Ÿ�}�v���•�����š�}�Œ�X 
�/�v���•�µ�u�u���Œ�Ç�U�������o�o�]�•�š�}���]�•���������}�o���U���‰�Z���•�����������^���Œ�}�o�o�}�µ�š�����v���Z�}�Œ�������]�v���Z���À���v�v���U�����]�u�]�v�P���š�}���•�����o�����(�Œ�}�u��
���v�� �]�v�]�Ÿ���o�� �î�ñ
®�l�š�� �š�}�� �‰�}�š���v�Ÿ���o�o�Ç�� �í�ò
®�D�š�l�Ç�����Œ�� �}�(�� ���K���� �•�š�}�Œ���P���� ���Ç�� �o���À���Œ���P�]�v�P�����h�� �(�µ�v���]�v�P�U��
�Œ���‰�µ�Œ�‰�}�•�������]�v�(�Œ���•�š�Œ�µ���š�µ�Œ���U�����v�����•�š�Œ�}�v�P���]�v���µ�•�š�Œ�]���o���‰���Œ�š�v���Œ�•�Z�]�‰�•�X���€�í�ó�• 
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�W�Œ�}�‰�}�•�������o���P���o���(�Œ���u���Á�}�Œ�l�������}�‰�Ÿ�}�v�•�W 
�x �/�š���o�Ç�–�•���E���Ÿ�}�v���o�����v���Œ�P�Ç�����v�������o�]�u���š�����W�o���v���~�W�E�/�����•���€�ô�•���•�š���Œ�š�������š�}���Œ�����}�P�v�]�Ì�����š�Z�����Œ�}�o�����}�(�������^��

���v���������h���}�v���š�Z�����Á�]�������v���Ÿ�}�v���o���•�š�Œ���š���P�Ç���š�}�Á���Œ�����Œ�������Z�]�v�P�����o�]�u���š�����š���Œ�P���š�•�X���,�}�Á���À���Œ�U���]�š�����]����
�v�}�š���.�Æ�����v�Ç���š���Œ�P���š���}�v�������^�X���/�š���o�Ç���]�u�‰�o���u���v�š�����������Œ���P�µ�o���Ÿ�}�v���}�v�����K�î���š�Œ���v�•�‰�}�Œ�š���}�v���š�Z�����v���Ÿ�}�v���o��
�•�}�]�o���]�v���P���•���}�µ�•���‰�Z���•�������}�u�]�v�P���(�Œ�}�u���•�]�u�]�o���Œ���o���P�]�•�o���Ÿ�}�v���(�}�Œ���v���š�µ�Œ���o���P���•���š�Œ���v�•�‰�}�Œ�š���Á�]�š�Z�����µ����
���]�+���Œ���v�Ÿ���Ÿ�}�v���€�í�ì�•�X�� 

�x �/�v�š���Œ�v���Ÿ�}�v���o�����}�}�‰���Œ���Ÿ�}�v�����P�Œ�����u���v�š�•�����Œ�����v�������������š�}���Z���À�����Z���Œ�u�}�v�]�Ì���Ÿ�}�v�W���/�š���o�Ç���]�•�������Ÿ�À���o�Ç��
�]�v�À�}�o�À�������]�v���Œ���P�]�}�v���o�����}�}�‰���Œ���Ÿ�}�v���Á�]�š�Z���'�Œ�������������v�����&�Œ���v�������(�}�Œ�����Œ�}�•�•�r���}�Œ�����Œ�������^���‰�Œ�}�i�����š�•��
�€�í�ô�U�í�õ�•�� ���v���� �/�š���o�Ç���]�•�� �‰�o���v�v�]�v�P���š�}�� �Œ���Ÿ�(�Ç�����u���v���u���v�š�•�� �š�}�� ���Œ�Ÿ���o�����ò�� �}�(�� �š�Z���� �>�}�v���}�v�� �W�Œ�}�š�}���}�o��
�€�î�ì�•�� �š�}�� ���v�����o���� ���Œ�}�•�•�r���}�Œ�����Œ�����K�î�� �š�Œ���v�•�‰�}�Œ�š���Ÿ�}�v�� �(�}�Œ�� �����Œ���}�v�� �����‰�š�µ�Œ���� ���v���� �•�š�}�Œ���P���� �~�����^�•��
�‰�Œ�}�i�����š�•�X�� �d�Z�]�•�� �]�•�� �‰���Œ�š�� �}�(�� ���� �š�Œ�]�o���š���Œ���o�� ���P�Œ�����u���v�š�� �Á�]�š�Z�� �&�Œ���v������ ���v���� �'�Œ���������� �š�}�� ���•�š�����o�]�•�Z�� ����
�D�����]�š���Œ�Œ���v�����v�������Œ���}�v�������‰�š�µ�Œ�������v�����^�š�}�Œ���P�����W�o���v�X 

�x ���Œ�����Ÿ�}�v�� �}�(�� �š�Z���� �o���P���o�� �(�Œ���u���Á�}�Œ�l�� �u�����•�µ�Œ���•�� �(�}�Œ�� �š�Z���� �����h�^�� �]�u�‰�o���u���v�š���Ÿ�}�v�� �~�‰���Œ�u�]�«�v�P�U��
�•���(���š�Ç�U���.�v���v���]���o���•�µ�‰�‰�}�Œ�š�����}�š�Z���}�v�������W���y�����v�����K�W���y�U���u�}�v�]�š�}�Œ�]�v�P�U���Y�•�X 

�x ���Œ�����Ÿ�}�v���}�(���š�Z�����o���P���o�����v�����}�Œ�P���v�]�Ì���Ÿ�}�v���o���(�Œ���u���Á�}�Œ�l���š�}���‰�Œ�}�u�}�š�������v�����]�v�����v�Ÿ�À�]�Ì�����Œ���•�����Œ���Z��
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