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The Scientific Advisory Committee (SAC)
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O ur p ri ') ritie S Provide scientific & technical knowledge and

evidence-based information on CCU

Raise awareness, engage with Create a supportive and consistent

CO, Value

stakeholders, communicate about regulatory framework for large-scale

CCU and CVE Euro pe deployment of CCU
Support and accompany the development of
h C02 VALUE ‘ both innovative and industrial-scale projects
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Work & Achievements

Knowledge, Science, Technology

'Céli.a' Sapart Pietro Guarato Anastasios Perimenis
Scientific Director Technical Officer Secretary General
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Work & Achievements

Knowledge, Science, Technology

EU Roadmap for CCU deployment by 2050

e Scenario development and modeling of CCU pathways
e How much can CCU contribute towards EU’s climate neutrality goals ?
e How much carbon do we need to capture ?

e How much captured carbon can be converted to fuels, chemicals and materials ?

CLIMACT 2050 Pathways Explorer Doshboord  Pothways  About «
vz ®  Totol Buldings Tromsport Foodond AFOLU Industry Energy production Resources

e How much electricity will we need ? -

visuotsoton [B @8 1| @ o GG emissons Lock your scenario +

Totol GHG emissions by sector (Scope 1 terrtorial

Per sector, a wide range of ‘levers’is provided (e.g., what Ba® .
will happen with efficiency, fuel & technology mix, ...) Sy

Available as of 17/10/2023

......

For each lever, an ambition level has to be set (Level 1:
minimum - Level 4: disruptive/transformational change)

More details after

break
CO2 VALUE ‘ coffee brea

EUROPE

o Sprmeeis DRHE
oo OEEm

The model provides outputs on a number of KPI's (e.g., emissions
2 Kopertieta. per sector, energy needs, ...; all every 5 years)
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Work & Achievements

Knowledge, Science, Technology

CCU database
e Existing: CCU projects
e 2023 expansion: EU-funded project news
e 2023 expansion: CCU technology providers
e 2024 expansion: CCU funding opportunities

e Since September 2022
e 5.4k new users
e 2m /s average engagement rate

e A48k views

'CO2VALUE
G |

EUROPE

C0: VALUE
EUROPE

CCU Projects Database

CCU Companies

te a new company by clicking on this link.
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Work & Achievements

Knowledge, Science, Technology

Scientific articles (with the Scientific Advisory Committee)

CO2 VALUE
EUROPE

16th International Conference on Greenhouse Gas Control Technologies, GHGT-1623" -27%
October 2022, Lyon. France

Climate Change Mitigation:
The contribution of Carbon Capture and Utilisation (CCU)

*Célia ] Sapart®, Katrin Armning®, André Bardow®, Christian Breyer®, Angela
Dibenedetto®, Suren Erkman’. Colin D. Hillst, Grégoire Léonard®, Ana S. Reis-
Machado', Jan Mertens™®, Sylvain Nizou', Deepak Pant®, Jaap Vente®

“CO; Value Europ, A4v. Tervueren 1384, 1150 Bruzsels, Balgium
SRIFTH Aachen Untversity, Campus Boulevard 57, 52074 Aachen, Germany,
LA Zirich, Tannencvasa 5, 8092 Ziich mm-ma
“LUT Unnersity, Tiopistonkaru
r of Chemistry and CIRCC, anmm of Bari. 'mzam Tualy
fmqurmm Faculy 1015 Lausane.
* University of Groenwich, Chatham Maritime, Eent ME4 4TE, United Kingdom
“Chemical Engineering, University of Liége, 4000 Livg, Belghum
SL4QV. REQUIMTE, Deparnamento de Quimica. NOFA School of Science and Tecknology- FCT-NOVA, Caparica 8289-516 Pormugal
'ENGIE Resaarch. 1 pl. Samual de Champlain, 92930 Paris-la Difonse. Paris. France
o =ystem and matal ing, Ghant University. ZTiwjinaards 131. Ewjinaarde, Belgium
(CEAFranch Altemative Enargies and Aromic Energy Commizsion Centre de Saclay, 91101 Gif-aur-Feme Codex
“Separation & Comversion Technology, Flemizh Instinite for Technological Reearch (VIT0), Boaretmg 200, Mol, 2400, Belgium
“Energy Transition, INO, P.O. Box 15, 1733 ZG Patten, The Netheriands

Abstract

Carbon Capeure and Utllisation (CCU) is 3 broad term that covers processes that captare CO: from fue and process gases or directly
from the air and convert it info 3 variety of| 35 renawable el ‘based fusls, chemicals, No precise
sstimate of the potential mifigation role of CCU tachnologies xists to date, because of uncertainties in renewsble elactricity cost
scenarios and the low sramularity of models that simulate different CCU options.

However, CCU technologies have the potential o play a significant role in the mitigation of climate change 25 described, i the
latest report of the Working Group 3 of the Interzovermmental Panel on Climate Chanze!. Many of the fechnologies are dlresdy
matue enough o be deployed and bave the potenalto rduce net CO2 emieions i gigstons equivalence O emsions. Unlke
other options, CCU techrologies provide drop-in fusl solufions which can be i without

modifications to and CCU techmologies hive potentil fo provids sefation fo
bard-to-abate sactors and to senerate revermes throuzh the produrion of marketsble products. Moreover, CCU can belp achieve m

energy sovereigaty and 2 reduced depedency on fozeil fuel:-based enerey. Nevertheless, the -low deployment of CCU resls ﬁ'nm
the low availability of renewable snersy. the lack of markst incentives and the £a Tesulatory 3
present work discusses the chmate munizahon potental of CCU, including and of CCU fmm
co ization to power-fo-X.

* Comesponding author. Tel: <32 483 186 108, E-mail address: celia sapenzco2value eu

Please Gite this artide in press as: Mertans et al, Carbon capture and utilization: More than hiding CO, for some time, Joue (023, hitps/

o, org/ 10,1016/ joul e 2023.01.005

Joule

Carbon capture and
utilization: More than hiding

CO5 for some time

Jan Mertens,'#* Christian Breyer,” Katrin Aming,*
André Bardow,® Ronnie Belmans *” Angela Dibenedetto,®
Suren Erkman,? Jim Gripekoven,'® Grégoire Léonard,’

Sylvain Nizou,'” Deepak Pant,’

P Ana S. Reis-Machado,'*

Peter Styring,'* Jaap Vente,'® Michael Webber,’

and Célia J. Sapart™

ProfessorJan Mertens is ENGIE's
chief science officer (CS0) build-
ing ENGIE's long term vision on
technologies, identifying key in-
ternational research players on
selected emerging technologies,
and initiating research partner-
ships worldwide for the group.
Since 2019, Jan is also part-time
professor at the University of
Ghent in the domain of sustain-
able energy. He holds a PhD
in environmental engineering
from the Katholieke Universiteit
Leuven (2008). His main research
topies are related to emerging
energy technologies, sustainabil-
ity assessment including life cyde
assessment, emissions moni-
toring, carbon capture, carbon
use, and water footprinting.

Context

Energy offers comfort and economic
develcpment for those who have access
1o it. It enalies 2 high quality of life and,
if propery managed, makes humans
heatty, prospercus, and free, I fact,
it enables cur access to clean water
and sbundant food, 25 well. However,
energy choices are inherently about un-
derlying tradeoffs, 2 energy done the
wrong way can infiibit economic growth,
impinge on the environment, and under-
mine security as highlighted by the
Russian war in Ukrmine. To limit global

tempersture  increase o maimum
15°C above the pre-industrial level a5
agreed in the Paris Agresment, carbon
neutrality should be reached by 2050
Reaching that goal implies that by 2050,
no net carbon emissiens should eccur
anymore and that all carbon emitied
into the air will have to be compensated
by CO, sinks, either natural or artificial
As argued previously [Mertens et al’),
the pricritization for action is s follows

1. First and foremost, we must
fcontinue 1o increase the energy
efficiency of all our activities and
processes and thus consume less
energy. Energy effidency remains
2 priority. Even though it is often
considered that the low-hanging
fruit of energy effidengy has bean
harvested, especially there remains
tremendous improvement margin
forit.

We should increase the share of
renewable electricity production
and use it to electify as many
processes as possible. This effort
must go far beyond elearical
transportation. It should include
building heating and eoling, as

m

well 35 many industrial processes
and seawater desalination.

For processes where high energy
densityis crugial or for the chemical
industry where hydrocarbons are
needed as a feedstock or for the
storage of energy over lenger

¢? CelPress

time periods, the need for mole-
cules  will remain imponant
Hydrogen production is the mast
obvious emoleaule since it @n
be synthesed fom renewable
alectricity and water, aither locally
or anywhere in the werkd where
cheap renewsble electricity and

'ENGIE Resaach, 1 PL Samusl de Champisin,
92930 Fariz 43 Détonze, Fasz, Fance

Depanment of Electromechanical, System and
Metal Enginoering, Ghent Universty,
Technologiepask Zwgnaarde 131, Zwinaarde,
Edgum

AUT University, Yiopistonkatu 34, 53850
Lappeenanta, Finland

“RWTH Aachen, Carmpes Boulevand 57, 52078
Aachan, Gesmany

SETH Zasch, Tannenstrame 3, 8092 Zinich,
Switmarand

“Eloctrical Energy and Compurer Achitmctures,
KUl Lewven, Kasteelpark Arenberg, M1 Leuven,
Bigum

TEnargi¥ille, Thor Park 8310, 3600 Genk, Bigium

m.qmwanmsvy and CIRCC, Universty
of Bas, 70136 Bars,

Facuty of Goos cences and Envicnmental
Stubes, Universty of Lasanne (UNIL), Lausanne,
Switzariand

"ENGIE Labaorelec, Radesraat 125, 1630
Linkabosk, Belgum

‘Chemical Enginoering, University of Lisge, 4000
Lige, Belgum

SCEAFrench Atemative Energies and Atomic
Energy Commission Cant de Saciay 91191
Grhsur Yvette Coder, France

S eparation & Comesion Technology, Flemish
Insttute for Technological Research (VITQ),
Egeretang 200, Mol 2400, Beigum

HMLAQ, REQUIMTE, Duprtamens d Cubricy,

ol of Science and Tech

FCTNOVA, Caparca 2829 516, Fartogs

UK Cente for Catban Dicosde Utisation,
hemical & Bickogical Enginaesng, The
University of Shefheld, Sheffieid 513D, UK
“Encrgy Tmrnsifon, TNO, P.Q. Bex 15, 1755 2G
Fatmn, the Netheriands

Deparment ctMechanical Enginoering, The
University of Texas at Austin, 204 F. Dean Keoton
5. Stop C2200, Austin, TXTBT12-1591, USA

05 Vakue Europe, A Tervuren 1854, 1150
Bauszals, Baigum

Joaile 7,1-8, March 15, 2003 ®2023 Blanwier bne. 1
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Work & Achievements

Communications and Events

p o

.bff,

.
»
o

-
1 i
Antonio La Mantia Lara Tottolo Lili Chatzikonstantinou Rebecca Magni

Director of Communications & Communications & Communications &
Communications & Events Events Manager Events Manager Events Assistant

CO2VALUE ‘
EUROPE
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Work & Achievements

Communications €< Events @ Partnerships

e Bi-monthly newsletter e CO, Value Days and e Media Partnerships

General Assembly

e Social Media Channels e Knowledge Partnerships

e Fairs and Expositions

e \Website e Speaking & Exhibition

e Media and Press e \Webinars Opportunities for CVE and
- Members

e Materials e Study Visit

e Membership Strategy e Summer School

CO2VALUE ‘
EUROPE



Work & Achievements

Website, Social Media and Newsletter

Website Social Media

@ Views: 35,000
Monthly Active
Users: 32%
Top pages: Home,
Members, Events, News

CO2VALUE ‘
EUROPE

Followers: 11,089 (+34%)
Impressions: 396,245

Followers: 910 (+31%)

Subscribers: 144 (+63%)

in_
X
o

&

Newsletter

Q00

Subscribers: 1,253

Open rate: 35%

Click rate: 22%

15
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Work & Achievements

Media and Press, Materials and Membership Strategy
Media and Press Materials

New CO, Value Europe
Brochures

4 Press Releases

New CCU Brochures

% 4 Media Mentions

Branded Materials for
meetings

CO2VALUE ‘
EUROPE

Membership Strategy

Internal membership
strategy

Including the action plan:
Engagement goals

Engagement activities
Engagement KPIs

Info pack for potential
members

16



Work & Achievements

Events

Events organised by the COz
Yalue Europe Secretariat

.

&

CO2VALUE ‘
EUROPE

/e

2

NG

30 POLICY EVENTS

Advocacy events attended by our
Advocacy Team in Brussels and abroad

ﬂ a 8 PROJECTS EVENTS

EU-funded projects events attended
by our Team in Brussels and abroad

47 THIRD PARTIES EVENTS

Events organised by external partners or CO:
Value Europe's members in which our Team
participated.

17



Work & Achievements

Partnerships

Knowledge Partnerships

\ LUCIGel  Endrava CaptureMap

3

proximus

Proximus

r.mr-:ms BNP Paribas

FORTIS

02 VALUE
é FUROPE ‘

Media Partnerships

% 18 major events linked to CCU

provided to members:

Special rates to exhibit under
the CVE pavilions

Special discount rates to
participate

Member speaking opportunities

18



Work & Achievements

Partnerships

Exhibitions and Pavilions

360

EXPO_&

COZ VALUE ‘ N/NTOT
EUROPE
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Work & Achievements
Partnerships

Media Partnerships

European Conference (& FORTES

e CO, CAPTURE, STORAGE & REUSE
16-17 May 2023, Copenhagen, Denmark

Join us!!
in Valladolid (Spain)
21%- 23 March 2023

GREENERING

INTERNATIONAL CONFERENCE

Conference on
CO:z-based Fuels

& Chemicals 2023

Call for Abstracts:

EUROPEANI=31/3K]
CONFERENCE2022}

- Callfor Posters:
31 March 2023
COST Action GREENERING
A

BioEcoUVa .

- 1 1 th on Circular Carbon ch{\?»!l':;e? <
wousTaaBLE Driving Net Zero Industry i Towards a Net-Zero
CONGRESS Transformation: ICCDU-XX L 3 ,.°:,";f:;°::‘;$§
From Plan to Action % '

12-13 June, 2023
Berlin, Germany 20th International Conference on 2528 WAL 222 WA VAN
' Carbon Dioxide Utilization TO LEAD A CLEANER

7 INDUSTRIAL FUTURE
- _

OIN US

’The turopean CARBON EE_E?P'jAéLs SR THE #P2X CONFERENCE
CONFERENCE S etdort Goraady

Accelerating Sustainable Mobility: Exploring E-Fuels in Europe
25th - 26 October - Hamburg

X IDE uriLizAaTioN

Supported by < 7 ~
VOMA Power-to-X for Applications 3 b
Organized by

VOMA Services GmbH 7 R

More Information & Regsstration:
Rohan Baryah, +48 61 646 7022 y
hanahesaenet VACI

CO2 VALUE
EUROPE
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Representation
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Work & Achievements

Policy, Advocacy, Representation

Tudy Bernier
Policy Director

CO2VALUE ‘
EUROPE

&

Franklin Streichenberger
Senior Policy Manager

Anastasios Perimenis
Secretary General

21



Legislations published in 2023

Work & Achievements

Legislations in the pipeline

Policy & Advocacy

o mue : Carbon Restoring
REDI| ETS revision ReFuel EU Fuel EU Energy Taxation

Aviation Maritime Directive Removal Sustainable
Delegated Acts Certification Carbon Cycles

EU Taxonomy for Carbon Border *sooN EU climate B NEw Net Zero g SOON  |ndustrial EU gas & SOON ETS
sustainable Adjustment 4 targets for Industry Carbon hydrogen Delegated
Finance Mechanism 2040 Act Management package Act

Low Sustainable Delegated Act Hvdrogen Alternative Fuels
Carbon Fuels Products on cars CO, yarog

Delegated Act Initiative :SOON standards Strategy Infrastructure

Heavy Duty
NEwW ~ Vehicles
Regulation

EU Wind
Power Package

=
o
=
o
[T
(@)
[
()
'E
o

S S Temporary Crisis General Block Packaging & e e Climate, Energy, el Enarmy
Regulation & Transition Exemption Jl Packaging Waste Directive Environmental Climate Plans
& NEW _ Framework Regulation Directive Aid Guidelines

Recovery and Waste Cross-border
Resilience Framework renewable
Facility Directive energy projects

e | n

é\ CO2VALUE



ccu
POLICY

Work & Achievements

PO | |Cy & Ad Voca Cy ‘BYT‘uE }EU’R(‘]P{EAN‘PAR‘L{IVI\‘;’I‘EJN?ND FUELEU MARITIME FORMALLY ADOPTED

Policy positions

e 13 positions published in 2023 e.g. on REDII Delegated Acts, ReFuelEU Aviation, Net Zero
Industry Act, Packaging and Packaging Waste, EU 2040 climate targets... )

Policy updates 2x ===
e Policy update from January & September 2023, snapshot of EU developments at given time
Joint efforts // alliances = || ||=

e Ongoing collaboration with other EU industry associations via CCU informal coalition, REDII
coalition, sustainable fuels coalition U

e Exploring partnerships with NGOs/think tanks, e.g. Carbon Gap letter on carbon removals

Advocacy towards policy makers

e Direct exchange with 50+ policy-makers (MEPs, EU officials, national officials), reach to
more than 400 through disseminating positions & policy asks

’\l C02 VALUE ‘ Further details tomorrow 23

EUROPE




Work & Achievements

Representation in official fora

INNAVATION E1IIND
INNOVATION FUND
Deployment of net-zero and innovative technologies Funded by EU Emissions Trading System
=\ €0y
nnnnnnnnnnn 0 billion" to invest from 202! Avoid
::::::::::::::: = in EU's climate neutral futun R
rting manufacturing, productios
9 -
aaas g 1
oo ) Is 11, @ f= %
rsi Energy storage ENERR “;f:; “:‘_’;';ﬁlm'
“bazed on a carbon price of 7

RLCF

Alllance

On-going: Innovation
Fund Expert Group
(DG CLIMA)

“ CO2VALUE
oIp° e |

EUROPE

On-going: Renewable

& Low Carbon Fuels
Alliance (DG MOVE)

CCUS Forum
(DG ENER)

TYNDP //

Scenarios

Report ..
2023: Expert Technical 2023: Chemical
Advisory Group TYNDP Transition Pathway
(ENTSO-E & ENTSO-G) (DG GROW)



EU & National Projects
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Work & Achievements

EU projects - Partners

Project

CO2 VALUE ‘
EUROPE

05/2021 | 04/2025 Convgrsmn of CO, from biobased industries to 594 ke
chemicals

11/2020 10/2025 | Conversion of steel-making off-gases to urea 400 k€

06/2022 05/2025 Creation .of.a. cc.)mmunl.ty and a large scalg 440 ke
research initiative on silar fuels and chemicals

06/2021 | 05/2025 Convgrsmn of CO, from biobased industries to 394 ke
chemicals

09/2022 02/2025 CCS/CCU clusters in the Mediterranean and Baltic 133 ke
regions

01/2021 12/2024 | Synthetic aviation fuels from CO, 254 k€

26



Work & Achievements

EU & National projects — Advisory Board

BE: academic EU: R&D project on EU: R&D project on

N
o h I
tocatalytic
i i metrology needs of pho
collaboration project on " &y Hai DESIRED conversion of CO, and
hydrogen research MetGGUS the CCS/CCU chain water to chemicals

X\
e , .
EU: doctoral , EU: Innovation project ‘\QSORECE EU: R&D prOcht on
‘@'C/\RB’)NIZE programme on circular GCO, on conversion of CO, to photocatawltlc CO,
chemical technologies acetone conversion
B - EU: R&D project on BE: R&D broiect on
m BE: R&D project on — _ ; proj
clectrocatalyticco,  IMMIERERUINNINS ProvctevicCoand  MUSKE  renewable
conversion water conversion to molecules from off-
alcohols shore energy
M
b CO, VALUE ® @ EU: Innovation project on
2 M CO, to polyester 27
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CO, Value Europe: 89 members

2 9 Large Companies

Axens ~
O asoma Lome®  CARMEUSE
“© climeworks m cristaL union AraX
EndresstHauser CNGIC FLUOR, (!fortum
SDHoLciM  [ETTISeghers @U‘dﬂ
lyondellbasel M.:.,\.,sh. S Muzsusisw
Corporation
S b B
GROULP m SAINT-GOBAIN :psm
S stepan §
1eréca @ veoua
45> WIEN ENERGIE

2 4 Research Organisations

cea

PNy

GHENT
UNIVERSITY

oo ISTITUTO
I I ITALIANO DI
TECNOLOGIA

vt M2 e Wy v o W

B UCLouvain

LIEGE

t‘ IEG
université
5 SURREY

OEREEER  EPFL

2%
IclQ?

Institute
of Chemical
Research

( fP €nergies
K ouvelles

of Catatonls

ST

Karheubar sttt fir Techrologhe

NOVAD

LEITET

managing technologies

SOTACARBO

tecnal.q m innovation

for life

MR OF BASOUE RESEASCH
A TIONOLOGY ALMNCE

“¥ LOYOLA

UMONS

&
=~ vito vTT

(4@ again Biostoom carbond

accelera

CO

Cfhergie* £ e,
carbon clean
D-CrBN ‘4:) eChemicles
Carbonulorks \
ﬂ
D:,;(‘y'c.e econic (MR Qe
NG ool INFINIUM RLCEN

LanzaTech s MGH GH  NeoCarbens
0°
neuts)ta tk ©C Nordic @ norsk efuel

O Electrofuel
O Pacbbl’ OrbIX @ sunfie @ Synkero

O TES..... '%g‘«;gg Z Z€TON

s axeLera
=
cdec™
(6)
ePURE

EURAENERGIE

PARC D'INNOVATION

QGREEN

WIN

So

THE JAPAN GAS ASSOCIATION

CO2VALUE ‘
EUROPE
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Work ahead
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Work ahead

- Continuing activities in communication, policy & advocacy, project support, EU project implementation

« Further work

- Building on the roadmap (e.g. more pathways, cost information, targeted communication)
- Engaging with current/future Commission & EU Parliament (elections June 2024) to secure CCU-friendly initiatives
- Getting closer to the national implementation context

- More effort on private and public funding information
e.g. CCU Database expansion (funding schemes)

e.g. Workshop between venture capitals and start-ups
- Members engagement strategy

- Reaching out to public/consumers

> Do you have any suggestions, ideas for further activities?

CO2VALUE ‘ .
EUROPE

&
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Thank you!

CO, Value Europe Secretariat

FOLLOW US ON

infxJo




