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Process industry ambition in line with the Green Deal
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EU Countries
+20

Develop & deploy climate-
neutral solutions

Closing the energy and 

feedstock loops

Achieve global leadership of 
the Process Industry

Accelerate innovation & 

unlock public-private 

investments

2050 

Process 
Industries

10
Sectors

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

+200
Members teaming up

A.SPIRE – European cross-sectorial association
PROCESSES4PLANET

⚭

OPEN APPROACH: inclusive of different stakeholders and welcoming Newcomers
• Industries, incl. SMEs

• Industrial Associations & Clusters

• Consultancies

• RTOs

• Higher Education Institutions

• NGOs

• Public institutions

• Innovation Agencies

• MS and Regional representatives

• Partnerships & EITs

• Financial parties

• New sectors

DG R&I
DG Grow



Co-programmed Partnership in Horizon Europe
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10
Process

Industry

Sectors

DG R&I
DG Grow

+SMEs

+ RTOs,

+ Universities

+ NGOs

+ Innovation agencies

et al…

⚭

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



Process industry in Europe: Three problems

750 M tons 

CO2 emissions 

2500 M tons 

Waste 

Competitiveness

 > 2 trillion € turnover

 8,5 Mln direct jobs
 20 Mln indirect jobs

 0,5 Mln enterprises

 5% of the EU GDP



PROCESSES4PLANET ROADMAP 2050: TRANSFORMING THE EU PROCESS INDUSTRY
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2050 

Process 
Industries

Climate 
neutrality

Near-zero 

landfilling & 

water 

discharge 

Competitive 

process 

industries

AMBITIONS

for Society and the Planet

Transformation levers and tools to enable P4Planet to achieve its…
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From feedstock to consumer product and back

New technology and tools for 

material tracing
Innovative technologies for material up-cycling

Resource Efficiency

New Waste Water technology

Safe & sustainable by design

P4PLANET

Sustainable resources



Towards sustainable use of energy

Energy output

• Heat

• Electricity

• Hydrogen

• Biofuels

• Advanced fuels

Energy
Electrical Energy End 

User

Industrial Processes

Thermal EnergyRenewable Electricity

integration

- Alternative fuels: H2 

integration

- Biomass/Waste

- Electrification of furnaces
Electrification of Processes

Energy efficiency

Heat reuse/upgrade

CCU (CO/CO2)
P4PLANET



Industrial symbiosis via Hubs 4 Circularity

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, 

tools and instruments necessary 

for their incubation, 

implementation, evolution and 

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

circular-economy



Hubs4Circularity

● Symbiosis with Urban systems
○ EOL to secondary feedstock

○ Waste to energy

○ Excess heat to district heating

○ Waste water recycling

● Symbiosis with energy production systems
○ On shore or off shore windmill parks

○ Hydrogen Valleys

○ Off shore windmill parks, hydrogen production and CCU or CCS 

○ PV-parks

○ Solar energy parks

● Symbiosis with industry
○ Excess heat to power or steam

○ CO2 to CCU

○ CO2 to common purification for CCS

○ Side products as feedstock 

10



Smart Delta Resources: Hydrogen Delta



3 ambitions, 14 Innovation areas
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- Industrial-Urban Symbiosis

Process Innovation

Digitalisation

Non-technological aspects

Hubs for 

Circularity 

+

Disruptive 

Innovation

Hubs for 

Circularity 

+

Disruptive 

Innovation

Electrification

Energy mix 

CCU

Resources Efficiency & Flexibility



A tapestry of innovations to achieve climate neutrality 

neutrality
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A tapestry of innovations to achieve circularity



Renewable Energy (climate neutral energy) & Circular Carbon 
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Carbon from atmosphere, biosphere or technosphere



All fishing in the same electron pool
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e

e for 
Direct 

Reduction

e for H2 
for 

transport

e for H2 
+ CO2 

for fuels

e for H2

e for 
transport

e for 
chemicals

e for electric 
furnaces/
crackers



Carbon used in Europe



Carbon cycles today
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60

66

Friedrich Streffer Nasa, 2015 

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.



From a sustainable bioeconomy to a circular bioeconomy

1928/04/2022
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Friedrich Streffer

Food
Pretreatment/ 

Low TempCO2

Plant 

Biomass

Chemocatalysis

/ Biocatalysis

Soil 

Amendment

…to tomorrows Circular Economy

Bio fuels
CO2 

Long Lasting 

Bio Carbon



Circular economy: minimize new feedstocks and losses
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Process 
Ind.

Fossil feedstock

Waste

Minimise

Renewable 
energy

Fossil 
energy

Recycle 

carbon

Fossil 
energy



Combine the natural & technical cycle

21

Process Industry

Manufacturing  Industry

Brand owners



Replace fossil by bio via long lasting circularity

22

Process 
Ind.

Fossil feedstock

Waste

Minimise

Biomass-C

Recycle 

carbon



Toward a circular carbon and renewable energy economy
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Process 
Ind.

Fossil feedstock

Waste

Minimise

Biomass-C

Recycle 

carbon

Renewable 

energy



The integrated approach
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INNOVATION TO REACH FIRST DEPLOYMENT & DELIVER IMPACT
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36 innovation programmes
to FILL the GAP

First-of-a-kind plants

Ambitions to enable 
Prosperity for all

Hubs for Circularity

P4PLANET

Climate 

neutrality
0

Near zero landfilling 

and near zero water 
discharge

Competitive EU 

process industries

+
Skills, Jobs,
Competitive gap 
analysis,
Framework/Standards

Unique cross-sectoral 
community

THE WAY IS LONG, WE NEED TO START NOW



Summary

● Energy efficiency

● Electrification

● Energy mix

● Hydrogen

● Excess heat

● Symbiosis

● Resource efficiency

● Circularity of materials
○ Biomass

○ CCU

○ Recycle

● CCS
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New calls in Work Program 2023-2024



Ludo.diels@vito.be

Contact Us:

Rue Belliard 40 Bte 21B-1040 Brussels

info@spire2030.eu

+ 32 (0)2 436 96 14
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Thank you

https://www.aspire.2050.eu


