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v'g Our vision is to make CCU a key pillar of the transition to
a sustainable economy

\
,i-.
ZA

Renewables

@"""‘s
&

Process efficiency

5 LY
o

Electrification Biomass

5‘9

CCU

Components of a
sustainable economy

Hydrogen

) Climate mitigation

Net reduction of global CO, emissions (reaching
even negative emissions) in various economic
sectors (e.g. transport, process industry, domestic
sector, construction)

) Renewable feedstock

Replacing fossil carbon by utilization of CO, as a
feedstock for the chemicals, materials and fuels
industries.

) Circular economy

Contributing to the development of a circular
economy in creating valuable products from

industrial wastes.



v‘. CCU in the media!

CO2 carbonation: cleaning-up the cement industry?

A 5\) June 2020

Institute for Advanced
Sustainability Studies

Newsletter | European Sting
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You are here: Home / World Economic Forum / Using CO2 as an industrial feedstock could change
the world. Here's how
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How to bhuild a circular economy that A — " f
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The right way to think about and support carbon capture and utilization.
By David Roberts | @drvox | david@vox.com | Jan8,2020, 9:50am EST
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Global Agenda  Decarbonizing Energy SDG 11: i Cities and Ci

The future of sustainability: recycling carbon
through the power of the sun

Science News from research organizations

Wireless device makes clean fuel from sunlight, CO2 and
water

Date:  August 24, 2020

Source:  University of Cambridge

Summary: Researchers have developed a standalone device that converts sunlight, carbon diox-
ide and water into a carbon-neutral fuel, without requiring any additional components
or electricity.
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for CO, utilization and removal

M) Check for updates

Cite this: Energy Environ. Sci.,
2019, 12, 2253

https://doi.org/10.1038/s41586-019-1681-6  Cameron Hepburn'?, Ella Adlen™, John Beddington', Emily A. Carter**?, Sabine Fuss®’,
Niall Mac Dowell?, Jan C. Minx®?, Pete Smith™ & Charlotte K. Williams"

Received: 24 September 2018

Accepted: 13 September 2019

PERSPECTIVE ARTICLE and John Deutch?2 (May 2018)
Front. Clim.. 21 November 2012 | https://doi.org/10.3389/fclim 2019.00010

The Role of Direct Air Capture in Mitigation of C o w Carbon-loving materials designed to reduce industrial
Anthropogenic Greenhouse Gas Emissions 2 emissions

Christoph Beuttler'®, Louise Charles! and Jan Wurzbacher!

Climeworks AG, Zurich, Switzerland
Risk Dialogue Foundation, St. Gallen, Switzerland
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Always more research on CCU!
Wpd A

. Energy & .
Perspective : : Eg:lel ::‘ocre‘mental &CHE"'S““ R esearc h N
The technological and economic prospects |y s | Opportunities for

— CO, Utilization and
Consequential life cycle assessment of carbon N egative Em iSS iO ns

capture and utilization technologies within the

chemical industry+ at the Gigatonne

Nils Thonemann {2 ** and Massimo Pizzol (2°

Scale

Arun Majumdar'-*

Joule

Date:  July 2, 2020

Source:  DOE/Oak Ridge National Laboratory

options for reducing industrial carbon emissions.

Summary:  Researchers are advancing gas membrane materials to expand practical technology

European Chemical

Chemistry-Sustainability-Energy-Materials Societies Publishing

Review

Challenges and Opportunities in Synthesizing High Volume
Chemicals from CO2 without Direct H2 Input

Longgang Tao, Tej S Choksi, Wen Liu, Javier Pérez-Ramirez

nature PERSPECTIVE

C]‘lmate Ch‘a'nge PUBLISHED ONLINE: 5 APRIL 2017 | DOI: 10.1038/NCLIMATE3231

First published: 18 September 2020 | https://doi.org/10.1002/cssc.202001604

The role of CO, capture and utilization in
mitigating climate change

Niall Mac Dowell?*, Paul S. Fennell?, Nilay Shah?® and Geoffrey C. Maitland?*?




QW CCU always more projects in Europe

56 projects / Installation in Europe / on-going or shortly finished / TRL: 6-8 until 2022
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Take-Off
INITIATE
FReSMe
Carbon2Chem
Jupiter1000
FastCarb
LEILAC2
CLEANKER
CARMOF
MOF4AIR
StoreandGo
CO2Fokus
PowerFuel
FlexDME
Soletair
Steelanol
Kopernikus P2X
MEMBER
Carbon4PUR
3D DMX
GECO
Powerfuel
Carbon4Value
C2fuel
MefCO2
RECODE
C4U...



v‘. Our activities

Collective intelligence on CCU technologies
» Mutualize info on technologies (WHAT) and on stakeholders (WHO)
« Contribute to strategic R&I roadmaps (SPIRE, CETP, SUNERGY)

Up-scaling and innovation
« Connect partners and help access EU and private funding

« Own participation in EU projects: IMPACTS9 (842214) on CCUS SET-Plan //
INITIATE (958318) on steel off-gases valorisation // TAKE-OFF (101006799)
on CO,-based aviation fuel // 2 new granted in CO,-to-chemicals

Awareness and advocacy

Analyse policy context

Advocate for favourable regulatory framework
Communicate and raise awareness on CCU'’s potential




\;* Supporting Research, Innovation and Deployment

o0
CCUS

MPORTANT PROJECTS OF
COMMON EU INTEREST

Horizon (IPCE)
SET-PLAN Europe Based on Strategic Value Chains, 2 of
CCU/CCSis Several topics of interest for CCU which are linked to CC[.J:
priority in the topics in 2021 — 2027; first topics - Hydrogen Technologies
Strategic Energy expected in Apri’l 2021 - - Low CO, emissions industries
Technology Plan
INNOVATION FUND CCU part of the Innovation Fund

Driving clean innovative technologies towards the market

€ e Two calls already published (for large- and small-scale
B oll ;
First call for @ €10 billion : :vest up to 2030 ':9 Avoid emissions an d p rOJ e Cts )
projects in 2020 in EU’s climate neutral future boost competitiveness
---------------------- €10 billion for 10 years; yearly calls

”
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High TRL, mature, innovative, pre-commercial
projects with significant climate mitigation benefit



V" Key messages

« CCU technologies are technically ready now for large scale deployment
 CCU technologies can be used immediately to reduce net CO, emissions
 CCU technologies require renewable electricity and will support this clean

energy transition by facilitating electricity take-up, storage and transportation
« CCU technologies and products can use existing infrastructure

« A supportive regulatory/market framework is required urgently



v‘. Regulatory framework

EU Sustainable Taxonomy (CCU not included)

REDII revision

ETS revision (CCU not recognised)

Circular Economy Action Plan = Carbon
Removal Certification Mechanism

ReFuel Aviation / FuelEU Maritime

Energy System Integration - CCUS Forum
SET-Plan CCUS Action 9

EU Green Deal

Non exhaustive list

Sustainable Products Initiative

Alternative Fuels Infrastructure

Hydrogen Strategy

Next Generation EU - Recovery and Resilience
Fund

New Industrial Strategy

Climate Law

Energy Taxation Directive

Carbon Border Adjustment Mechanism

10



v‘, Build the CCU Iindustry what are the strategic
priorities of the coming years

INNOVA'I'ION FUND
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projects in 2020 in EU's climate neutral future boost competitiveness I:ié \E‘ ';:;,
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climate change -
Support the development of Raise visibility Quantify the role of CCU to mitigate

innovative projects climate change

Manifesto — Is VC Still
A Thing?
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POLICY RECOMMENDATIONS -:oc.l-:.-..lf iJI
2020 — 2024 e
upfront

Propose concrete policy measures o L . :
to support the deployment of CCU Develop standardisation Raise mteres{t from private
ventures
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