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PROCESSES"'PLANET

70 years ago

9 May, 70 years from Schuman declaration

“World peace cannot be safeguarded without the making of
creative efforts proportionate to the dangers which threaten it.”




Green Deal Policy towards climate neutrality

European Green Deal (CO2-emission European Industrial e

reduction: 55% in 2030, 100 % in 2050) Action Plan ( e J

\ and fostering innovation
Transforming the

RePower \ Increasing the EU's Climate EU's economy fora A zero pollution ambition

E U ambition for 2030 and 2050 sustainable future for a toxic-free environment
/ A
Supplying clean, affordable Preservingand restoring
. and secure ener: ecosystems and biodiversi
European Industrial i il
: i From ‘Farm to Fork'’: a fair,
Action Plan Mobilising industry ; J
for a clean and circular economy healthy and environmentally
\ friendly food system
. . /
European Circularity Building and renovatingin an Accelerating the shift to
. - energy and resource efficient way sustainable and smart mobility
Action Plan Europe Climate Bank, Green
Financing Strategy \ T — Leave no one behind

(Just Transition)

TheEUasa
global leader

Green Taxonomy

A European
Climate Pact

Financing

Carbon Border Adjustment
Mechanism (+ ETS)




Process industry ambition in line with the Green Deal NSrI=R=

A.SPIRE: a vibrant community with a common strategic Vision

PROCESSES4PLANET

v'Develop & deploy climate- \

/_— A.SPIRE — European cross-sectorial association \

‘ neutral solutions
. 10 . +20 +200 v Closing the energy and
‘ Sectors . EU Countries Members teaming up 2050 feedstock loops
o0 Procegs v Achieve global leadership of
j Industries the Process Industry
k @ y v Accelerate innovation &
_ unlock public-private
DG R&l investments /
DG Grow S

COMMISSION EUROPEENNE

OPEN APPROACH: inclusive of different stakeholders and welcoming Newcomers
* Industries, incl. SMEs * RTOs * Public institutions * Partnerships & EITs
* Industrial Associations & Clusters * Higher Education Institutions * Innovation Agencies * Financial parties
* Consultancies * NGOs * MS and Regional representatives * New sectors 4




A.SPIRE sectors

Cement Ceramics Chemicals Engineering Non-ferrous

metals
® ® @

Minerals  Pulp & paper Refining Steel Water




Co-programmed Partnership in Horizon Europe
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COMMISSION EUROPEENNE
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Process
Industry
Sectors

DG R&l
DG Grow

+SMEs

+ RTOs,

+ Universities
+ NGOs

\Jertlgﬁ?vation agencies/ \

€1,3 bn exclusively for projects
27% more than in H2020

)

New approach to European Partnerships

New generation of objective-driven and more ambitious partnerships in
support of agreed EU policy objectives

Simple architecture and toolbox
Coherent life-cycle approach
Strategic orientation

Institutionalised

Based on long-term
dimension and need
for high integration;
partnerships based on
Articles 185/ 187 of
TFEU and the EIT-
Regulation supported
‘ by Horizon Europe

Co-funded

Based on a joint
programme agreed
and implemented by
partners; commitment
of partners for financial
and in-kind
contributions

Co-programmed

Based on Memorand=
of unaerstanding /
contractual
arrangements;
implemented
independently by the
partners and by
Horizon Europe

/% Pillarll __ Pillar i
<)f| GLOBAL CHALLENGES & % - INNOVATIVE EUROPE
EUROPEAN INDUSTRIAL
COMPETITIVENESS
European Research Council + Health European Innovation

+ Culture, Creativity & Council

Marie Sktodowska-Curie

Research Infrastructures

14

2

% Inclusive Soclety
8 i

e aciet
+ Digital, Industry & Space

Environment

Joint Research Centre

European Innovation
Ecosystems

European Institute of
Innovation & Technology*



Context: Challenge 1 — Greenhouse gas emissions

High impact on climate > 700 Mtons CO2 emissions
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Challenge 2 — Waste materials NSPrIR=

Linear business models > 1500 Mtons wastes at the end of the value chains
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Challenge 2 — Waste generation

L
Other mineral wastes

Soils
Mineral waste from construction and demolition
Household and similar wastes
Combustion wastes
Sorting residues
Dredging spoils
Metallic wastes, ferrous
Vegetal wastes
ood wastes
Paper and cardboard wastes
slidif., stab. or vitrif. waste & minerals from waste treatm.
Mixed and undifferentiated materials
Animal and mixed food wastes
Common sludges
Glass wastes
Plastic wastes
Chemical wastes
Metallic wastes, mixed ferrous and non-ferrous
Animal faeces, urine and manure
Industrial effluent sludges
Discarded vehicles
Sludges and liquid wastes from waste treatment
Metallic wastes, non-ferrous
Discarded equipment
Acid, alkaline and saline wastes
Used oils
Rubber wastes
Spent solvents
Textile wastes
Healthcare and biological waste
Batteries and accumulators wastes
Waste containing PCB
Source: Eurostat

2016 waste generation in the EU-28, Mt
400 600 800
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704

Not in scope of
this roadmap

Considered

partially or 2 538
implicitly in 38% Mt
this roadmap

In the
scope
of this
roadmap




Challenge 3 — Competitiveness NSPrIR=

- L ey . Ty E——
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example: Global chemicals industry growth linked to global growthﬁ?
| |

of need for materials

Global chemical industry projected to double by 2030

Rest of the world 1.0%
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Europe has a very high share in the Global Green Chemicals Market -
From challenges to opportunities ﬁ? ‘ Q-
| L

Innovations in chemistry have a significant potential in advancing
sustainable development (UNEP 2019)
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Towards sustainable use of energy

Disruptive new processes: Towards net-zero CO, emissions

CCU (co/c0o2) — . -
Heat reuse/upgrade

/ Energy/; {

Electrical Energy K j /;

Renewable Electricity Thermal Energy
integration
Industrial Processes
Alternative fuels: H2 integration /

- Biomass/Waste Electrificati £p
\ - Electrification of furnaces ectrification ot Frocesses

Energy efficiency

Energy outpu't

* Heat

* Electricity

* Hydrogen

* Biofuels

* Advanced fuels

PROCESSES-'PLANET

36 innovation
programmes




From feedstock to consumer product and back

UPCYCLING & ECO-DESIGN: Near zero-landfilling / Near zero-water discharge

PROCESSES /PLANET

Safe & sustainable by
design

Demand on level of safety, quality, sustainability, labour conditions
Primary

resources Materials Manufactu ring

Fuels

Products Consumer

technology /Traceability of origin and quality of feedstocks, materials and products

. . . New technology and
Innovative technologies for material up- ; i
cycling tools for material tracing

Industry

/*VﬁnCEd processes
Recycling
Resource Efficiency Secondary resources * industry
New Waste Water - /

36 innovation
programmes



PROCESSES4PLANET ROADMAP 2050: TRANSFORMING THE EU PROCESS INDUSTRY AG | =@ =

Transformation levers and tools to enable P4Planet to achieve its... AMBITIONS

for Society and the Planet
Enablers

\

SPIRE v Climate Neutral
o v Circular
PNy I B . Competitive

~

v Climate

Industrial-Urban Symbiosis

neutrality
-
4 Transformation Levers Y
. Near-zero
Non-technological levers 2050 landfilling &
w . e Process water
14 nnovation Areas Specifying what innovation is discharge

needed to meet the SPIRE ambitions In d u StrieS

v Competitive

36 Ugla T Lilo (B <pccifying how SPIRE aims to process
Programs achieve the required innovations industries

/

15




Three cross sectoral challenges, three ambitions N’SrIR=

Cross sectoral
challenge

Industrial-Urban Symbiosis

Process Innovation

Electrification

CCU
Resources Efficiency & Flexibility

Innovative solutions Cross sectoral Goals
v
v

Digitalisation

—te

Non-technological aspects



14 Innovation Areas & expected progress

Progress up until milestone year’
_Innovation area 2024 2030 2040 2050

Renewable energy integration
Industrial-Urban Symbiosis Heat reuse

o0

060666 0C000
0000000000000

Electrification of thermal processes

Process

) Electrically-driven processes
Innovation

Hydrogen integration

Electrification

- CO, capture for utilisation
Energy mix

CO, tilisation in minerals

Resources Efficiency & Flexibility CO, & CO dtilisation in chemicals and fuels

Energy and resource efficiency

Digitalisation Circularity of materials

Industrial-Urban symbiosis

Non-technological aspects Circular regions

(0}
c

Digitalisation

geececcooccocC e
eLeseeeees e

Non-technological aspects

1 Progress is depicted here as % of total TRL9 projects programmed in each area, and for circular regions,
digitalisation, and non-technological aspects % of total investment needs until 2050

17



Industrial symbiosis via Hubs 4 Circularity NSPrI=R=

KALUNDBORG
SYMBIOSIS

Tisse ®
Kalundborg Forsyning @
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DONG ®
Gyproc @ .. Ar 95 4 - o~

Novo Nordisk & Novozymes
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lovozymes

2019, Miljoteknik ® |

2304, 5222354

Energi @
Vand ®
Materialer ©

Kalundborg, Source of image: http://www.energycrossroads.org/industrial-symbiosis-
circular-economy

0]

Connection of geographically close units
to keep resources in the loop as long as
possible

Self-sustaining economic
industrial ecosystems for full-
scale Industrial-Urban Symbiosis
and Circular Economy, closing
energy, resource and data
loops and bringing together all
relevant stakeholders,
technologies, infrastructures,
fools and instruments necessary
for their incubation,
implementation, evolution and

management.



Hubs for Circularity NrSPrIR=

Regional benefits
*  Industrial-Urban
Symbiosis
Economic growth
Understanding
regional demands

business model

Regional demands
*  Societal needs
*  Customer needs /‘
*  Stakeholder demands | | I

=  Business-to-
territory plan
=  Co-investments

Civil society il
model

Across sectors
Process industry
Financial
institutions
Public sector

Social innovation

Disruptive Business models

Knowledge innovation
sharing Technology Exporting

through - Processes innovations

Community

of Practice @




Interregional collaboration NrSPIR=

Value Chain based on:

e Local collection

e Sorting in the Hub

o First processing in the Hub

e Logistics improvement in the Hub

e Interregional collaboration

e Smart specialization of the region
[European process industry(ies)]



Hubs for Circularity

SYMBIOSIS

Exploring on site cross sectorial symbiosis: EPOS
=  Simplify limitations of discussion
= Steel, cement, water, residues, recycled materials

[ Platforms ]

Management & optimization of a symbiotic cluster of Smart
production Units: SYMBIOPTIMA

Platform for flexible management of shared process resources:
SHAREBOX

= Flexible management of shared process resources

> Resource & Management System energy flows,
resources & monitoring

[Sharing Resources Tools]
Scaling European Resources with industrial symbiosis: SCALER
= Sharing Resources
= Best practices, guidelines, business systems

Total Resource & Energy efficiency management system
for process industry: MAESTRI
= Sharing resources

On-line matching platform: CIRCLEAN
= Network

=  Reporting tool [ Demos ]

Matching tool for industrial excess heat/cold reduction,
recovery & redistribution: EMB3Rs
Sharing Resources

Living Lab: Construction industry

Industrial Symbiosis Incubator for maximizing waste heat/cold
y (zero waste model): FISSAC

efficiency in industrial parks/districts: INCUBIS
= First H4C pilots & example of ECoP

= Sharing wastes from construction industry
= Blended cement, ecotiles




Hubs for Circularity NrSPrIR=

Now on the move to European Community of Practice
Development of demos via the different calls
Including industrial — urban symbiosis

Matching tools:

- Need for demand vs supply approach

- Need for intermediate matching of quality

=» Upcycling of wastes via innovation companies
(SME’s)



Hubs4Circularity NSPIR=

e Symbiosis with Urban systems

@)
@)
@)
@)

EOL to secondary feedstock
Waste to energy

Excess heat to district heating
Waste water recycling

e Symbiosis with energy production systems

(@]

o O O O

On shore or off shore windmill parks

Hydrogen Valleys

Off shore windmill parks, hydrogen production and CCU or CCS
PV-parks

Solar energy parks

e Symbiosis with industry

o

@)
o
(@]

Excess heat to power or steam
CO2to CCU

CO2 to common purification for CCS
Side products as feedstock

SSSSSSSSSSSSSS CLEAN RESOURCES *®

@ \»O.J




Smart Delta Resources, just an example

Gefaciliteerd door

), Provincie -
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Smart Delta Resources: integration of technologies ASPIR=

SDR CO, reduction path

‘ - The SDR CO, reduction path describes the
2 , chosen strategy (transition paths) to make the
e sl SDR region more sustainable.

ductic - The SDR Roadmap 2018 lies along this path
underpinned. In this were both the transition
paths CCU (S), electrification, hydrogen and
heat and process optimization already defined.
- In 2020, the SDR ETS companies provided SDR

insight in their strategy and plans to achieve
- their own climate goals.

network - Together this gives one clear picture of the size

m of the target CO, reduction by 2030 and 2050

and how and when these must be realized.

€O, emissions

v




Smart Delta Resources: Hydrogen Delta
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Port of Antwerp: Power to Methanol; ECLUSE; ... NSrIR=

INNOVATION FOR
. GREENER PRODUCTION

FOSSIL RESOURCES CLEAN RESOURCES *®

Methanol
molecule ~
Hydrogen CO.
‘ powered with captured from
B green energy CO: emissions
.
x POLLUTING x LIMITED RESOURCES M
aann
aBaR
[ - A

CIRCULAR RESOURCES RENEWABLE ENERGY CLEANER AIR

'
1360me ECLUSE

40 ... 400

CONDENSAAT

10.100.| | @ T o V

20- | | 100.000

_'I 5
o0
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15, 1| 7x
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A tapestry of innovations to achieve climate neutrality

A patchwork of innovations to achieve climate neutrality

ENSURING FULL CIRCULARITY &
OVERHAULING THE USE OF WASTE | SO3

Energy & Resource efficiency 1A9

Current Circularity of materials 1A10
Co, Industrial-urban symbiosis IA11
emissions Circular regions 1A12

INTEGRATING

(o)
RENEWABLE ENERGY | 501 Carbon Capture and Storage

Energy integration 1A1
Heat reuse 1A2

Electrification (add. effect from REDUCE EMISSIONS I &

THROUGH CO/CO,

Decrease carbon intensity CAPTURE & USE I SO2
Electrically driven processes I1A4

decarbonizing elect) 1A3

100 %
decrease

H i ) IAS CO; capture for utilization 1A6 1%
, integration AN
21nteg CO; utilization in minerals IA7 L

CO; and CO utilization in
chemicals/polymers I1A8

Energy & Resource efficiency 1A9

NON TECHNOLOGICAL INNOVATIONS




A tapestry of innovations to achieve circularity

B
o
ENERGY AND @
RESOURCE EFFICIENCY 149

Industrial-urban symbiosis

and circular regions
| CIRCULARITY OF CARBON @

CO, capture for utilization 1A6

Fully
CO; utilization in minerals 1A7 circular
CO, and CO utilization in economy

chemicals/polymers I1A8

]
0 NON TECHNOLOGICAL INNOVATIONS E-



INNOVATION TO REACH FIRST DEPLOYMENT & DELIVER IMPACT

THE WAY IS LONG, THE MOMENT IS NOW

Progress up until milestone year'
Innovation area 2024 2030 2040 2050
Renewable energy

©
@

Heat reuse

Electrification of thermal processes

Electrically-driven processes

Hydrogen integration

CO, capture for utilisation

. CO, utilisation in minerals
CO, & CO utilisation in chemicals and fuels
/ Energy and resource efficiency

Circularity of materials

Ambitions to enable
Prosperity for all

Industrial-Urban symbiosis

P ® —

Non-technological aspects
Progress s epictd horo as % of i

Heseecceoeceecece
iooooooooooooo
?ooooooooooooo
' ceccecc00c00ee

PROCESSES - PLANET
qetining,

First-of-a-kind Climate
plants (FOAKs) neutrality

36 innovation

Hubs for Circularity

programmes Near zero landfilling

to FILL the GAP and near zero water
Unique cross- discharge
sectoral community +

Skills, Jobs,
Competitive gap
analysis,
Framework/Standards

Competitive EU
process industries



Integrating innovations at TRL 8-9

PROCESSES ' PLANET

* First-of-a-kind Large scale plants in operation

e Combine one or several P4Planet Innovations towards the 2030/2050
ambitions to reach Climate neutrality and circularity

* Acting as Hubs of bulk amounts of resources from industry and the
municipalities.

* Several marbles will likely connect to reach together the targets of
the partnership’s KPlIs

* 50+ “Marbles” identified. Aiming to launch 15 in the period 2021 -
2030, responding to the Green Deal plan, and enabled by the
P4Planet innovation portfolio

Ambitions to enable
Prosperity for all

First-of-a-kind

Climate neutrality

PRIVATE INVESTMENTS

plants Net-zero emissions
Industry leader commitment
when technical and economic feasibility is proved through Horizon Europe Circularity:
programs. Near zero landfilling
Public support needed to de-risk and accelerate and near zero water
discharge

Competitive EU
process industries



Competitiveness Ambition NSrIR=

UNLOCKING PRIVATE INVESTMENTS & THE BARRIERS TO MARKET f;
FOR CLIMATE NEUTRAL & CIRCULAR SOLUTIONS '(/éfi

Invention

Commercialisation Growth PROCESSES" PLANET

De-risk

Investments
Cost optimization (catalysts ‘. JOBS

FINANCIAL I-U Symbicsis.... III ....

FLOW Tlll'dlllllllllll .h; in CIRCULAR
Generate a g‘ ‘ / “, ECONOMY
market for .= \ Identify and foster new -

climate "2 skills

neutral & | EEm SUSTAINABLE
circular Y= V . PROCESSES &
alle Commercial
products Research y . ! MATERIALS
_ of Death Application

Available & : _

Affordable Identify economical gaps and CIRCULAR
Sreen foster new framework conditions REGIONS

nergy : : :

Sisalation Drive Innovation Portoflio CLIMATE
S?H 4Cs 10 towards FOAK's plants NEUTRAL
accelerate CONTINENT
innovation

Level of Development



SPIRE 5050 R&I Outstanding Challenge /‘_?l?E

Energy Co-fund Partnership ?
MS National Programs

O NEW O
HORIZON EUROPE INNOVATION a INVEST EU & CEF
£
a. FUND

Demonstrator, TRL 8
FOAK, Marbles, TRL 9

Roll-out

Sh
A5

Cash Flow
Walley of Death



Governance and External consultation

PRIVATE PARTNER

ASOIR= PARTNERSHIP BOARD PUBLIC PARTNER

G
1 representative per member ( _—
(a

Board of Directors
Up to 29 members + 1 SME

aeo) PROCESSES-PLANET
A.SPIRE

Advisory &

Programming

Signatories
Commitment
Decision making

+ 2 O + 1 80 Dialogue with civil society

= o T Members teaming up
IMPACT PANEL

Dialogue with public investors beyond HEU




Renewable Energy (climate neutral energy) & Circular Carbon

Carbon from atmosphere, biosphere or technosphere

Renewable Energy and Renewable Carbon
for a Sustainable Future

AL TIEN Y — 7Y
| ( SOLAR Jill WIND Il WATER | |  CO. |
1 I
/ i »
I
| ] RENEWABLE
gL , o "N
I
I
Vl ‘ —’l
I
I
by @ &FJ—— —8—— A § ¢ |—
INDUSTRY - HOME - MOBILITY RENEWABLE CARBON-BASED FUELS § CHEMICALS - PLASTICS - OTHER MATERIALS
Fossil Fuels Fossil Carbon
All figures available at www.bio-based.eu/graphics © ﬁ-lnsﬁtute.eu | 2019
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We also need CO2, but different capture costs NrSPIR=

CCS cost breakdown, €/ton - CO2 CCS cost ranges by industry, €/ton - CO2
5-15 15-150 150 60-150
520
- 55-120 50-115
5-105
100
15-75
16-55
50
Capture Transport Storage Total NG power Cement Iron & steel Ammonia Hydrogen

NETL = EUA 2030 forecast (504CO2) 37



Luckily more than 125 CCU projects ongoing in Europe

Collective intelligence: >125 CCU projects in Europe

Loy

‘ % SMO 5 | Project’s driver: CO, valorisation, EU policy framework and perspective

* approx. 50% high TRL

projects (from demo. to
commerc.)

* approx. 63% CO, to

chemicals and fuels
projects

* approx. 27% CO, Capture

projects

* approx. 10% CO, to

mineralization projects

| | -



Carbon used in Europe

The EU consumed around one billion Use of carbon
tonnes of carbon in the economy 2018 in the economy

19% materials

55% fossil U] |
'56% energy‘



Carbon cycles today NSPrPIR=

It is possible to close the
carbon cycle by using plants as
a carbon source.

It would be enough to prevent

10%

of the biomass fom decaying.

Friedrich Streffer

Storage In GIC
Fluxes in GtC/yr

Nasa, 2015

40



From a sustainable bioeconomy to a circular bioeconomy NSPIR=

Renewables
ing

Regenerate Substitute mate!

...to tomorrows Circular Economy

Renewables flow management

Pretreatment/ Soil
i Low Temp Amendment

Farpaihg/collection’
Parts manuf

v

Biochemical
feedstock Product mant

Regeneration Biosphere l
Chemocatalysis
Service prc¢ . .
r‘ / Biocatalysis
Biomass
Biogas Cascades @ (
Collection V

Extraction of

biochemical
feedstock?

Long Lasting
s Mttt Bio Carbon
g externalit

Friedrich Streffer 41
41



Circular economy: minimize new feedstocks and losses

Fossil feddstoc
|

%

<Waste

n
Finite materials

materials Virtualise Restore

Stock management

Process i == 'y
I nd o - nanufacturer
- v

manufacturer

!
R e CyC | e 5 i e provider

Carbon : '. ‘; Reusg/redistribute
S\

Maintaip/prolohg

Collection

Renewable
energy

2 systematic
and negative
wnalities

Fossil
energy



Combine the natural & technical cycle

OUTLINE OF A CIRCULAR ECONOMY
PRINCIPLE

1

Preserve and enhance
natural capital by controlling
finite stocks and balancing
renewable resource flows Regenerate Substitute materials
ReSOLVE levers: regenerate,
virtualise, exchange

Renewables

Renewables flow management

’ §Y2 ’ Farpaihg/collection’ lT l

Biochemical

PRINCIPLE

2

Optimise resource yields
by circulating products,
components and materials )

in use at the highest utility \
A
\ Cascades

at all times in both technical
.

Regeneration Biosphere

D [P €

oy

and biological cycles
ReSOLVE levers: regenerate,
share, optimise, loop

Extraction of
biochemical
feedstock?

PRINCIPLE

Minimise systematic

Foster system effectiveness leakage and negative
by revealing and designing externalities

out negative externalities

All ReSOLVE levers

Process Industry
+ \zd

feedstogk Manufacturing Industry

Collection Collection

Finite materials

Restore

Stock management

<4
-

h Refurbish/

remahufacture

Reusd/redistripute

Maintaifl/prolohg

1. Hunting and fishing
2. Can take both post-harvest and post-consumer waste as an input

Source: Ellen MacArthur Foundation, SUN, and McKinsey Center for
Business and Environment; Drawing from Braungart & McDonough,
Cradle to Cradle (C2C).
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Replace fossil by bio via long lasting circularity NrSPrIR=

Process Vis

)

Recycle
carbon

Minimise




Toward a circular carbon and renewable energy economy NrSPrIR=

Renewable
energy

BiomassiC
i

208

= e

Recycle
carbon

e

< ] Waste

Minimise




The integrated approach

Resources | Climate nautrality 1 Competitive

AITIIIITY Manufacturing
K (T FFrrrm indus
/ industry
$r---,-.. ﬁ Water 5 | Materials
Primary resources, incl. ﬁ :I ; !
fossil feedstock, metals, HY  Valuable # 3;.; i
minarals and wasta 5 subsmmgsé productsy |
e
B woter flow # Secondary/frecycled resources : e 1

W Corbon-based material flow

“('nrbnﬂ- & non-carbon
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ERA Industrial technology roadmap for low-carbon technologies

Figure 2 Production facilities of the Ells ecosystem in the EU
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Source: Energy and Industry Geography Lab (Joint Research Centre).



2021-2022 topics under Horizon Europe NSPrIR=

P4Planet topics. Destinations in Cluster 4:

» Destination 1: Climate neutral, circular and digitized production TWIN-TRANSITION

» Destination 2: A digitized, resource-efficient and resilient industry RESILIENCE PROCESSES PLANET

Deadline 23/09/2021

* HORIZON-CL4-2021-TWIN-TRANSITION-01-14: Deploying
industrial-urban symbiosis solutions for the utilization of
energy, water, industrial waste and by-products at regional
scale (RIA)

* HORIZON-CL4-2021-TWIN-TRANSITION-01-16: Hubs for
Circularity European Community of Practice (ECoP) platform
(CSA)

* HORIZON-CL4-2021-TWIN-TRANSITION-01-21: Design and
optimisation of energy flexible industrial processes (IA)

* HORIZON-CL4-2021-RESILIENCE-01-01: Ensuring circularity
of composite materials (RIA)

Deadline 30/03/2022

*  HORIZON-CL4-2022-TWIN-TRANSITION-01-10: Circular flows
for solid waste in urban environment (1A)

*  HORIZON-CL4-2022-TWIN-TRANSITION-01-11: Valorisation of
CO/C0O2 streams into added-value products of market interest
(IA)

*  HORIZON-CL4-2022-TWIN-TRANSITION-01-15: New
electrochemical conversion routes for the production of
chemicals and materials in process industries (RIA)

*  HORIZON-CL4-2022-TWIN-TRANSITION-01-17: Integration of
hydrogen for replacing fossil fuels in industrial applications
(IA)




Summary NSPrIR=

Energy efficiency
Electrification
Energy mix ]
Hydrogen New calls in Work Program 2023-2024
Excess heat
Symbiosis
Resource efficiency

Circularity of materials
o Biomass
o CCU
o Recycle

e CCS
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PROCESSES“'PLANET

THANK YOU

o https://www.aspire.2050.eu
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