Value chain reality check:
Is CO, storage the real bottleneck
for scaling CCS in Europe?
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Driving CO, storage demand
Insights from the EU Innovation Fund Projects
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The EU Innovation Fund is the leading
indicator of CO, storage demand in Europe
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EU targets outline significant ambition for CO, storage

development in Europe
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» Net Zero Industry Act: 50 Mtpa by 2030

» Industrial Carbon Management Strategy: 250 Mtpa by
2050

Identifying and supporting demand for storage capacity is a

critical first step for storage resource development.

© Heidelberg Materials
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The Innovation Fund ICM Project Database

» Interactive web map of 60 EU Innovation Fund CCS/CCU projects across 16 European countries

» Displays key metrics per project: CO, capture capacity, grant size, total investment, technology type, and

operational status
» Filter by country, funding call, sector, scale, category, and status
» Data sourced exclusively from EU Commission, CINEA, and official company sources

» Built to support policy analysis, stakeholder communication, and transparency around Europe's industrial

decarbonisation pipeline



Industrial Carbon Management Project Database €10.92B 27.1 Mt/yr
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Innovation Fund ICM Project Database tyZ2ep
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ICM project database — Key statistics ey 2P

Sector Amount Category Amount Status Amount

Cement 19 Pre-FID / Advanced

CCS (geological storage) 25 Development 16

CO, transport & storage | 8

CCU (SAF, mineralisation, e- 15 Engineering & Design 11
Other 8 fuels, methanol)
_ Early Development 10
Bioenergy 7 CO, transport & storage 3
infrastructure i
Refineries & Chemicals | 6 FEED & Permitting °
Lime 4 CCS & CCU 4 Under Construction 5
Iron & Steel 3
Power-to-X 3 On Hold / Cancelled 4
Waste-to-energy 3
Grant Preparation 4
Carbon Removal (CDR) 3
Metals & Mining 1
Operational 1

Fertilisers 1 Other 2
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Unlocking CDR Potential

Potential CDR projects funded under the Innovation Fund

CDR-possible

WHE

g el in Europe that include
biogenic CO,; fully capturing
and geologically storing this
stream could deliver up to
47 Mtpa of removals.*

Bio-CCS
There are 171 capture
. Lime projects under development

Cement

*CaptureMap

Knowledge Sharing Summit

Value chain reality check: Is CO, storage the real bottleneck for scaling CCS? .
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* |[FESTOS CCS project aims to capture all biogenic CO, from
alternative fuels, and transport it for permanent storage.

IFESTOS

E& Cement Q Greece

Source:

ifestos.eu CO, Capture CO, Avoided
f e gk Titan Cement
Company S.A.
CO, Stored Total Capture
€234.0M Not Disclosed
EU Grant Total Investment
Start Operational End of Evaluation

Knowledge Sharing Summit Value chain reality check: Is CO, storage the real bottleneck for scaling CCS?
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* A WtE CCS project, with biogenic share from organic waste
streams, enabling negative emissions through permanent

storage. - | INNOZHERO

~0

k& WtE Q Sweden

f Medium-scale Oresundskraft Kraft

& Varme AB
Total Capture
€54.0M €265.0M
EU Grant Total Investment
Start Operational End of Evaluation

Knowledge Sharing Summit Value chain reality check: Is CO, storage the real bottleneck for scaling CCS?
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The Missing Middle
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= Angel Investors Private Equity
Philanthropy Corporate Venture Capital
@ EIC Transition EIC Accelerator
@
g EIC Pathfinder LIFE (Only Nature-Based) ////W/W////
h= Horizon Europe Collaborative R&D — Cluster 5 /WW
>
w
Horizon Europe — ERC/MSCA Horizon EU Innovation Actions Innovation Fund
-
=
Concept Lab Research and Tests Lab Scale Prototype Pilot System Development Operation
g
Hypothetical Commercial Proposition Commercial Trial Small Scale Scale Up Commercial Competitive Bankable

Applications Market Asset Class

l Revenue Stabilisation Gap |

Maturity window for VCM offtake
Knowledge Sharing Summit Value chain reality check: Is CO, storage the real bottleneck for scaling CCS?
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Unlocking private capital for CDR with coordinated, long-term
demand signals through EU Carbon Removal Buyers’ Club

EU Carbon Removal Buyers’ Club

R&D What it is? Q

A coordinated demand-side mechanism
to create a credible early market for

3 high-quality CDR in Europe.
Pilot sl :

* Club of corporate and institutional
buyers interested to purchase CDR

Deployment * Focus on high-quality, CRCF-aligned
carbon removal credits

* An early market-building instrument

Knowledge Sharing Summit

Why it matters? @

Without predictable demand, CDR

projects remain high-risk and struggle

to scale despite public support.

Demand for CDR remains
insufficient and uncertain

Projects lack revenue visibility
Public funding alone (e.g.

Innovation Fund) is not enough to
scale supply

Aggregates demand - reduces
fragmentation

Provides long-term offtake signals
-> enables financing

Ensures credibility - alignment
with EU methodologies

Value chain reality check: Is CO, storage the real bottleneck for scaling CCS?



Thank you for your attention

Salman Muhammad (Salman.Muhammad@zeplatform.eu)

Zisan Ozdemir (Zisan.Ozdemir@zeplatform.eu)
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Market overview:
What the CCS pipeline tells us

Eric Rambech
Co-founder and Commercial Lead
CaptureMap/Endrava



CCUS is scaling,

but

capture
map

Is holding it back

Capture capacity today and projected need
for a net-zero pathway toward 2050

Gigatonnes
of CO,
capture
capacity '
i ‘
—

2022 2023 2024 2025 2030* 2035* 2050*

*Various scenarios by IEA, IRENA, McKinsey, IPCC estimate 510 Gt
capture capacity required for net-zero by 2050




: the iIndustry standard for CCUS market intelligence
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UK
Metherlands
Germany
France
Norway
Denmark
Belgium
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Spain
Finland
Greece
Poland
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Europe’s capture funnel is led by the UK—and still largely early-stage

Annual capture capacity, mtpa, by project stage

m Operation EPC Feasibility
25,2
10,9
9,1
7,5
7,1
6,9
6,
55
5,3 The UK accounts for roughly one-third of announced
1 European capture capacity
Most announced capacity is still at feasibility stage
Only a small share has reached EPC or operation,
predominantly in the Netherlands and Norway
10 20 30 40 50

Annual capture capacity (mtpa)

52,7

60

capture
map



Most of Europe’s planned CO, storage capacity sits in just four countries
Annual CO; injection capacity under development, mtpa, by project stage

UK
Norway
Denmark
Netherlands
Italy
Poland
Iceland
Greece
Spain
Bulgaria
Slovakia
Croatia
Czechia
Hungary

Romania

16,0

9,2

6,2
3,0
2,0
1,5
1,4
1,2
0,8
0,6
0,6

20

m Operation EPC Feasibility

142,5
75,2
68,1
41,0
UK, Norway, Denmark and Netherlands lead the race
Most capacity is still at feasibilty stage (pre-FID)
Only a small share is actually operational or under construction
Norway is the only country with megatonne storage in operation
40 60 80 100 120 140 160

Annual injection capacity (mtpa)
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Capture is spread across Europe; storage is concentrated in a few countries

Annual CO; capture and storage capacity, mtpa

® Capture e Storage

LK L s
Netherlands® *
Germany —————®
France *
Norway . o
Denmark o °
Belgium *
Sweden —®
Spain e The UK, Norway, Denmark and the Netherlands stand out
ggg?g : as the main potential cross-border storage providers, with
Poland . ® Italy, Poland and Iceland also showing surplus storage
Italy — & capacity.
Croatia L
Hungary = Germany, France, Belgium, Sweden, and Finland are
Iceland  *—e among the countries without active storage projects, and
AUS““‘_‘ u will likely need cross-border solutions to realize capture
Slovakia @ potential.
Latvia L
Bulgaria =
Czechia ]
Lithuania =
Romania e
Switzerland®
Portugal ®
Ireland ®
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SN 447 45098123

Book a demo meeting through our
or reach out to us below

1+ Co-founder, commmercial lead

) eric@endrava.com

capture
map

Co-founder, technical lead

valentin@endrava.com
+47 90715154


http://www.capturemap.no
https://www.capturemap.no/book-a-demo-of-capturemap/
https://www.linkedin.com/in/rambech/
https://www.linkedin.com/in/valentinvdb/

The role of the Net Zero Industry Act

Codie Rossi
Europe Policy Manager
Carbon Capture



A@ Project Article 23 Watch

Joint initiative of CATF, Carbon Balance Initiative, and Bellona

ANALYSE ARTICLE 23

IMPLEMENTATION COMMUNICATE IMPORTANCE

Highlight Article 23’s role in reaching net
zero by 2050 to policymakers, civil society, and
industry stakeholders.

Assess how the EU and Member States
implement Article 23, including Delegated Acts
and national legislation.

EVALUATE SECTOR COMPLIANCE PREPARE FOR 2030 POLICY

PACKAGES
Identify challenges and best practices in oil Prepare a policy-ready package by 2030,
and gas sector compliance, focusing on drawing lessons from the early implementation
permitting, planning, and governance. to inform long-term strategies post-2030.

CA
TF



A@ Tool: Tracking CO, storage projects and progress

of NZIA obligated entities

Artide 23 Watch | Obligated Entities & Storage Projects

CLEAN AIR Carbon
Balance

TASK FORCE Q Initiative

Target: 50 Mtpa CO; storage injection capacity by 2030
EU Total Estimated Storage Capacity in 2030: 41.50 Mtpa

OBLIGATED ENTITIES

ENTITY: NAM

OBLIGATED ENTITY ARTICLE 23 OBLIGATION

NAM
Netherlands 635 Mtpa

OMV Petrom

5.88Mtpa
Romgaz

412Mtpa
Orlen

410Mtpa
Eni

3.23Mtpa
Wintershall Dea Deutschland

1.98 Mtpa
MOL

1.56 Mtpa
Shell Italia

1.55 Mtpa
BlueNord Energy Denmark

134Mtpa
Oldenburgische Erdolgesellschaft

1.27 Mtpa
NAM Offshore

1.22Mtpa

Article 23 Watch Tracker

STORAGE TYPE

Saline reservoir
Depleted gas field
Depleted oil field
Basalt mineralisation
Mixed

Other

o000 0®

MAX ANNUAL CAPACITY (Mtpa)

240 230 220 210 <10

O Linked Project

2030 CAPACITY AVAILABLE FROM
OBLIGATED ENTITIES WITH SURPLUS

9.58 Mtpa
EU 2030 CAPACITY FROM NON
OBLIGATED ENTITIES

9.42 nipa

® OBLIGATED ENTITY

NAM

Shell (50%), ExxonMobil (5

VIEW DATA FOR: Shell

| CONSOLIDATED ENTITY

Shell

Publicly traded company

NET PROFIT (2024)

€15159 M

ESTIMATED TOTAL
NZIA OBLIGATION

SHARE OF
ESTIMATED 2030
CAPACITY, EU

SHARE OF
ESTIMATED MAX
CAPACITY, EU

2030 DEFICIT

-1.76

LINKED PROJECTS

Aramis (Shell)

Netherlands

Northern Lights

BE!

EU

LLONA

ROPA

CA
TF


https://www.catf.us/article-23-watch-initiative/article-23-watch-tracker/

CA CLEAN AIR U g:lrabr?(_‘r,‘e
ULl TASKFORCE TR |nitiative

A@ Estimated Total NZIA Obligation

Example of Consolidated Entity - Shell

« Storage obligation for a consolidated entity, including subsidiaries and estimated share from

joint ventures

Consolidated Entity

Shell

( ESTIMATED TOTAL
NZIA OBLIGATION

- 5.46

Obligated Entity (Mtpa) Shell Shares (%) Shell Obligation (Mtpa)
NAM 6.35 50% 3.175
Shell Italia 1.55 100% 1.55
Oldenburgische o
Erdolgeselischaft 1.27 33% 0.419
BEB 0.63 50% 0.315

CA
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A

@ Share of Estimated 2030 Capacity, EU

Example of Consolidated Entity - Shell

Estimated injection capacity achievable by 2030 from storage projects belonging to the consolidated
entity, based on announced projects and ownership shares. Project shares belonging to non-

obligated entities are distributed among obligated entities.

Consolidated Entity

Shell

(

SHARE OF
ESTIMATED 2030
CAPACITY, EU

. 3'70

Project Ownership Max Capacity (Mtpa) Shell Shares (%)

Aramis Shell, EBN 3.70 100%

CA
TF



A@ 2030 Surplus or Deficit

Example of Consolidated Entity - Shell

Difference between a consolidated entity’s NZIA storage obligation and its projected CO, storage
injection capacity in 2030.

Consolidated Entity
Shell

(

ESTIMATED TOTAL
NZIA OBLIGATION 5.46

SHARE OF

ESTIMATED 2030
CAPACITY, EU 3.70

2030 DEFICIT

-1.76 Mtpa

TTTTTTTTT

U Carbon
Balance

BELLONA
TROPA

AN initiative T n

CA
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A@ Share of Estimated Max Capacity, EU

Example of Consolidated Entity - Shell

The estimated maximum annual CO, storage injection capacity associated with projects
belonging to the consolidated entity, based on their ownership shares in announced projects.
Project shares belonging to non-obligated entities are distributed among obligated entities.

Consolidated Entity
Shell

SHARE OF Project Ownership Max Capacity (Mtpa) Shell Shares (%)

( ESTIMATED MAX
CAPACITY, EU - 8.00
Aramis Shell, EBN 8.00 100% C%F




Art 23 Process

— R

May: DA listing net-zero
technologies and key components

May: DA specifying O&G
contributions to the CO; injection

June: delivergéjla‘ng submission
confirming 2030 injection volume
and milestones

June: NZIA enters into force

— R

June: First progress report on the
EU injection capacity target

June: CO, market assessment

. Qil and gas producers

. European Commission

)

June: First progress report /

June: Penalties go into force

— R

v

— R

250 Mt/year of
operational CO,-
injection capacity

&

December: assessment -
injection need vs available

infrastructure

December: potential proposal for
a 2040 injection capacity target

CA
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The estimated obligation for each consolidated entity, compared with its share of planned CO storage capacity in the EU

» Estimated NZIA obligation (incl. subsidiaries and JVs) » Share of estimated 2030 capacity, EU Share of estimated max capacity, EU
25

20

15

10

Storage capacity, MiCO2/year
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CO storage sites currently
planned in the EU, showing:

—> sites with partial or whole
ownership by obligated
entities (green)

—> and sites developed by
other entities (orange)

Max annual capacity (Mtpa)

0.5

¢ 16

2030 CAPACITY AVAILABLE FROM
OBLIGATED ENTITIES WITH SURPLUS

14.17 Mtpa

EU 2030 CAPACITY FROM NON
OBLIGATED ENTITIES

5.70 Mtpa

L




How fast can storage projects be developed?

B Obligated entities have ~6.5 years to be compliant from entry into force of the regulation.

B Nearly all of the current project pipeline (~42 Mtpa) was already under development in 2024, with most
developers targeting the policy-significant date of 2030 (at the latest).

B Apparent development times are distorted by early projects which were conceived before favourable
national policies were developed. Projects like Porthos, Northern Lights, Ravenna, and the UK projects
were proposed as a means to push for supportive policy.

B More recent projects still appear to postpone FID as developers wait for a critical mass of funded
capture projects or further state support (Aramis, Prinos, Bifrost etc.)

B These factors should not determine the feasible development timeline for Article 23 compliance

* The obligation would be meaningless if it merely reflected current policy-
dependent lead times.

* The obligation should ensure developers accelerate project development, e.g. by
progressing with fewer committed initially users.

38

CA
TF



Comparison with current project timelines

B The Commission’s recent guidance indicates projects with a storage permit and at least one
contracted capture project can be Article 23 compliance.

B The NZIA requires storage permits to be processed in 18 months. Some current projects have
achieved this (Prinos, Greensand), while others have taken longer.

B Most permitted projects have completed pre-permit application characterisation work in ~3 years,
with similar timelines targeted for projects under development.

B Construction timelines of 2-3 years are targeted by most projects. Porthos and Greensand
appear to be on track for this. Onshore projects are likely to have shorter timelines, while large
offshore hubs and pipelines may take longer. Northern Lights construction was around 3.5 years,
but includes relatively complex new infrastructure.

B Conclusion: 6.5 years is a stretch target for projects with favourable conditions and 18 -
month permitting enforced. However, attaining a storage permit in this time (without
construction phase) is eminently feasible. Most of the current pipeline of >40 Mtpa had
begun characterisation by 2024.
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2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1 2 1 2 1 2 1 2 1 2

[y
N
[y
N
[y
N
[y
N
[y
N

Northern Lights Construction Operationally ready

Porthos _ Permit granted FID and construction Planned start

Northern Endurance _ Permit granted and FID Planned start

Aramis (Shell) _ Storage permit granted Planned start
Aramis (TotalEnergies) _ Storage permit granted Planned start
Greensand _ Storage permit granted Planned start

Prinos _ Storage permit granted Planned start

-Site characterisation and policy delay - Storage permit application Construction - Operation

* Onshore projects target shorter construction periods
* Permit processing for Aramis storage appears relatively lengthy
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