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Hubs for Circularity (H4C), a way to make local/regional initiatives
climate nevutral and circular in a more competitive way
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/[HO ARE WE?

A vibrant community with a joint strategic Vision
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PROCESSES4PLANET

—  A.SPIRE - European Cross-Sectoral association \

X
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‘ Sectors .
0

v'Develop & deploy climate-
neutral solutions

v Closing the energy and
2050 feedstock loops

Process v Achieve global leadership @
Industries the Process Industry

v Accelerate innovation &
unlock public-private
investments

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




e challenge: > 700 Mtons CO2 emissions PI
rectly contributing to climate change I

CO, emissions in the EU-28
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e challenge
r ftoo many wastes (> 1500 Mtons) at the end of the value
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\ains

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

Wood wastes

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

200

Paper and cardboard wastes 51 Not in scope of
Solidif., stab. or vitrif. waste & minerals from waste treatm. 46 this roadmap
Mixed and undifferentiated materials 45
Animal and mixed food wastes 26

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
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2,538

Considered
partially or
implicitly in

this roadmap

38% In the

scope
of this
roadmap
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IMATE NEUTRALITY AMBITION

From fossil and low energy mix
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- Energy Efficiency
- Heat reuse

¢

. 3

~

Electrical Energy j' /

Renewable Electricity integration

Thermal Energy

- Alternative fuels: H2 integration
- Electrification of furnaces

Industrial Processes

N

- Electrification of Processes
- CCU (€co/c0o2)

Energy outpu;‘
* Heat

* Electricity
* Hydrogen
* Bioenergy



RCULAR RESOURCES AMBITION
RUPTIVE PROCESS INNOVATION TO CLOSE THE LOOPS
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Moving away from: Landfilling, Incineration and Recycling at the end of a linear value chain

To UPCYCLING large volumes of secondary resources reused by the Pl in a circular value chain

Eco-design of materials Demand on level of safety, quality, sustainability, labour conditions
Primary @ -
resources Process . Manufacturing |- GO
Industry Industry
jAdvanced processes
econdary resources
ce Efficiency
/aste Water technology

New technology and tool for
material tracing

tive technologies for material up-cycling

Near zero-landfilling / Near zero-water discharge



OMPETITIVENESS AMBITION
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EU Process Industries are highly exposed to global competition

De-risk Investments

JOBS
FINANCIAL FLOW CIRCULAR
, < ECONOMY
Generate a market for climate Identify and foster new
neutral & circular products skills SUSTAINABLE PROCESSES
& MATERIALS
vailable & Affordable Identify economical gaps and foster
Green Energy new framework conditions CIRCULAR REGIO

y

Drive Innovation Portoflio CLIMATE NEUTRAL

Digitalisation & H4Cs to towards FOAK’s plants CONTINENT

accelerate innovation




RE 5050 R&I Outstanding Challenge

nprehensive and coordinated funding & financing tools needed
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Energy Co-fund Partnership ?
MS Natiaal Programs
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JRE CHARACTERISTICS

)SS-
roadmap
common

es

hare and

Ige and
s.

Processes4Planet KPIs
/\

CLIMATE KPIs

+ 100% of total CO2eq emission reduction potential

by integration of renewable energy & energy

efficiency demonstrated through R&I projects af
TRL7
Increasing EU’s Climate *  100% of total CO2eq emission reduction potential
through CO2 Capture and Use demonstrated
through R&I projects at TRL7

ambition for 2030 & 2050
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A zero pollution ambition for a
toxic-free environment

Supplying clean, affordable &

Preserving and restoring

secure energy C|RCULAR|TYKP|S . Th ecosystems and biodiversity
. 100% (TBD) of waste reduction potential e
demonstrated through R&l projects at TRL7 European

. 90% (TBD) secondary materials re-use

Mobilising industry for a clean potential demonstrated through R&I Green
projects at TRL7 Deal

. 90% (TBD) of wastewater re-use/recycling
potential demonstrated through R&l

and circular economy

From farm to fork: healthy,
environmental food system

projects at TRL7
. 15+ H4Cs launched info the process
\ of development

Building & renovating in an energy
and resource efficient way

/

Accelerating the shift to
sustainable and smart mobility

AN COMPETITIVENESS & CROSS-CUTTING KPIs

* Launch 15+ marbles infegrating solufions developed through

) ) " + Leverage factor 5to 10

Financing the transition + 60 significant innovations TRL 7-8

+ CAPEX & OPEX reduction through the innovations
* Impact on SMEs through projects & H4Cs

Processes4Planet portfolio fowards the 100% ftarget+

Leave no one behind

(Just Transition)

* 20 new types of skills and jobs (10 integrated info academia

and company programmes)



TREE OF
PROBLEMS &
OBJECTIVES
(Intervention
Logic)

Processes4Planet

I\
77

PROBLEM 1

GENERAL OBJECTIVE 1

Developing and
loying climate
netXal solutions

LY

Problem Driver 1.1.

Dependency on fossil fuels

neutrality

HIGH IMPACT ON CLIMATE

Large CO, point source

Technology and economical
gap to achieve overall climate

D

Problem Driver 1.2.
Indirect emissions

SPECIFICOBJECTIVE 1

Integrating renewable
energy

Op. Obj. 1.: develop new electrified processes
and energy efficiency, ensuring process
flexibility and capturing the full potential of
renewable energies

Op. Obj. 2.: replace fossil fuels and feedstock
by renewable H, and biomass in processes

-
—___ INNOVATION AREAS

I1A1 Ren. Energy integration

IA2 Heat re-use

1A3 Electrification of thermal processes
1A4 electrically driven processes

IA5 Hydrogen Integration

1A9 Energy and resource

(energy sector)

Problem Driver 1.3.

Process CO, . emissions

SPECIFICOBJECTIVE 2

Op. Obj. 3.: develop new efficient CO/CO,
capture and purification technologies

1A6 CO, capture for utilisation

Reduce emissions I1A7 CO, utilisation in minerals
through CO/CO, Op. Obj. 4.: develop efficient CO, valorisation 1A8 CO,(&CO) utilisation in chemicals&fuels
capture and use routes to chemicals, minerals and fuels

)
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PROBLEM 2

GENERAL OBJECTIVE 2

Clodg the energy and
fee§tock loops

K Insufficient eco-design

Problem Driver 2.1.

approach

the loops

LINEAR BUSINESS MODELS

primary resources Technical
and economical gaps to close

P

Problem Driver 2.2.
Availability and suitability of
secondary materials

Problem Driver 2.3.
Use of secondary resources
less economically attractive

SPECIFICOBJECTIVE 3

Ensure full circularity
and overhaul the use of
waste

Op. Obj. 5.: design processes for maximum
resource efficiency, including the development
of materials for circularity

1A9 Energy and Resource Efficiency
1A 10 Circularity of materials

Op. Obj. 6.: develop new processes for
circularity of secondary materials from
wastes/residues for all industrial processes

1A 10 Circularity of materials

Op. Obj. 7.: develop new processes to ensure
full valorisation of waste water, recycled
water, energy and solutes recovery

1A 10 Circularity of materials

Op. Obj. 8.: seed HAC's to foster circularity
within and beyond process industries

1A 11 Industrial-Urban Symbiosis
1A 12 Circular regions

y PROBLEM 3

GLOBAL
COMPETITIVENESS

Problem Driver 3.1.
Massive investments needed
in R&! and full-scale
deployment

Problem Driver 3.2.
Lack of FOAK plants to de-risk
commercial deployment

& INVESTMENT

High exposure to global
competition

a short period of time

Massive investment needed in

A
GENERAL OBJECTIVE 3
Global leadershipin |
climate neutral and
cularsolutions
accelerNjing innovation |
and unipcking public
and prigte investment
——»)

Problem Driver 3.3.

SPECIFICOBJECTIVE 4

Moving towards
commerciallyviable
climate neutral and

circularindustry

solutions

Op. Obj. 9.: drive the Partnerhip's innovation
portfolio up to FOAK's (first-of-a-kind plants) in
order to derisk investment

Portfolio of IA’s

Limited level of digitalisation

Problem Driver 3.4.

Need for more industrial

competitiveness and lack of
level playing field

Problem Driver 3.5.

SPECIFICOBJECTIVE 5

Op. Obj. 10.: foster new framework conditions
to generate a market for climate neutral and

Portfolio of IA’s

Fostering new skills & circular solutions
jObS_ and reducing Op. Obj. 11.: fosternew skills and types of jobs Portfolio of IA’s
barriers for market and business development, including SMEs,
uptake through P4Planet programs and H4Cs

Human capital (need fora

skilled workforce)
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‘e need to start now, the way is long

Progress up until milestone ye
Innovation area 2024 2030 2040 205

Renewable energy integration
Electrification of thermal processes
: Hydrogen integration

- T CO, capture for utilisation
| p =000 0 g4

CO, utilisation in minerals

Electrically-driven processes

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

Digitalisation

Non-technological aspects Circular regions
Digitalisation

Energy and resource efficiency

Circularity of materials

Industrial-Urban symbiosis

geceoccooccoce e
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©06060660600000
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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




ocess industry relies on many measures to

Sustainable Process Ind

duce its carbon emission intensity S

CO, emissions intensity per ton aterial produced

- Additional reductions

""" i due to reduction of
- emissions from grid
electricity until 2050
D

\

Current Material Industrial Process Sustainable Electrification Sustainable On-site
efficiency Symbiosis / intensification  resources fuels renewables
Material efficienc Energy efficiency Renewable energy




Sustainable

Regional business
- CONCEPT community models
sustaining economic industrial ecosystems for p I R ——
scale Industrial-Urban Symbiosis and Circular P4APLANET advantage

nomy, closing energy, resource and data " New value chains
s and bringing together all relevant Industries " Co-investments

o g Q. .g Start-ups /SMEs =  Economic solution:
eholders, technologies, infrastructures, tools and

ruments necessary for their incubation,

Research/Academia
Public sector

: : Societ
lementatfion, evolution and management. ociety . . - Recycling technologies
Dlsruptlve U Alternative resources
G . . . . innovation = Material design
[erritorial systemic solutions (regional approach) = Digitalisation
Processes4Planet inside! = Logistics

~acilitation necessary to overcome non-
fechnological barriers to symbiosis

atingHubs il intermediateubs  Jll  Advancedtubs  Jll  Maturehubs
3 1:- o KR @’\
- 0-0 222 W C..\
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Technologies -+ IT platformsandtools <« LCA & LCCA - Successfactors < Barriers

SPIRE 1 2020 « Green Deadl e Circular Industries e ...and more



BS FOR CIRCULARITY (H4C)
ONALE
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Process industries can reintroduce bulk
amounts of resources into the industrial
process, avoiding waste-to-landfill

Objectives alignment of EU regions and SPIRE
2050 Vision: zero-waste, climate neutrality
and competitiveness.

High potential for synergies by connecting
the local stakeholders (process industries,
other sectors, public sector and civil society)
within the regions and across regions.




6-7 October 2020 A workshop to discuss on H4C and a brokerage on HEU topics with industries and
experts across sectors

12-15 October 2020 The 18th European Week of Regions and Cities in Brussels

— side event (TBC)

symbiosis

Modelling circular concepts ¢
plants of the future
Enhancing replicability
Communication and policy
outreach

Education and training
Sustainability of the network



Processes4Planet

Process Industries I Circular I g'
Bio-based EU Sustainable Process Ind
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From primary & secondary resources I Clean Steel I

| Chemicals Risk Assessment I

Clean Energy
Transition

o
8
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Resources

o

' Manufacturing industries || BuiltaPe
Enablers and coniractors F [—
w | Made in E

EIT Digital KIC Manufacturing of Q

Al, Data &Robotics consumption goods or capital goods o
Nl Key Digital Technologies Jl enhancing quality of life of citizens

| Batter

EIT Inno .
Energy KIC | EITClimate KIC || EIT Manufacturing KIC

Wt

Y/

Driving Urban Transition
for a Sustainable Future

Society
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SPIRE-CCNI 2050 RO-ammam_—_r= . = holder Workshop




-

Connecting the H4C across borders an
citiz

Sustainable Process Industry through
Resource and Energy Efficiency

 H4C: connected to other stakeholders &

« Circular flows: widespread reality across E

« Critical mass of knowledge, solutions & unexpected

* Innovative brains and talent working together across re¢

CONTACT US:
Lo . Angels Ordufia, (A.SPIRE Executive Direct

Ludo Diels, (vice chair advisory board t
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