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A strafegic research and innovafion agendd

The Sustainable Process Industry through Resource and Energy Efficiency (SPIRE) is a
confractual Public-Private Partnership (PPP) dedicated fo innovation in resource and
energy efficiency enabled by the process industries. The SPIRE Partnership is based on
the Arficle 19 of the EU Research and Innovation Framework Programme, Horizon 2020,
Regulation and has been established through a contractual arrangement

Vital

The European process industry represents the
economic roots of the European economy, bringing
economic and social value by fransforming raw
mafterials info infermediate and end-user products
that society needs to address the current challenges
iN housing, fransport, energy efc. Having a high
dependence on resources (energy, raw materials
and water) in production and striving for long-term
sustainability, the process industry has a clear and
urgent interest in improved efficiency

and competifiveness. U m | q u @

The magnitude of the challenges ahead makes it clear
that industry cannot tackle these issues alone. This

joint public-private endeavour will confribute fo putting
the European manufacturing industry back on

the innovation track. It sefs a long-term vision and a
strategic research & innovation agenda for the process
industry to ensure that it significantly contributes fo the
overall objectives of sustainable growth and jobs.

SPIRE is a unique cross-sectorial partnership which will promote a systemic approach.
It is innovation- and market-focused along the innovation chain:

from research to demonstrations.

It connects sectors within thelir value chains:

from raw materials to the end-user industries.

It proposes a complementary and Europe-focused approach in the industrial chain:
from the big to small and medium enterprises.

It represents an articulation of the various sectorial innovation priorifies:

from individual initiatives to synergistic effects.

SPIRE takes the best out of eight process industries and aims af infegrating, demonstrating and

validating systems and technologies across the SPIRE sectors. This unique co-operation will enable
massive leveraging of costs and faster implementation of fechnologies through closer connection
and infegration of innovations in industry and their value chains.

petween the European Commission and A.SPIRE aisbl.

SPIRE will be implemented through competitive calls included in the Horizon 2020 work
programmes. The objective of the SPIRE PPP is o develop the enabling fechnologies
and value-chain solutions required fo reach long-ferm sustainability for

Europe in terms of global competitiveness, ecology and employment.
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need fo be satisfied using fewer resources and less energy. The process
industry will be part of this future through the ambitions it has set and the
strong unprecedented scale of industrial commitment and support. With
envisaged overall effects along the value chains, SPIRE aspires to achieve
reductions of up to 30% in fossil energy infensity, reductions of up to 20% in
non-renewable and primary raw material infensity, and, as a conseguence,
a drastic overall efficiency improvement of up 1o 40% in CO ~equivalent
footprints.

SPIRE will achieve ifs goals by inspiring innovations fhaf would reduce
N resources and energy used in processes but also industrial emissions

and waste; would reuse resources and materials from end-of-life products
as raw materials for new products; would replace current feedstock by

integrating renewables or waste (for example, biomass and CO,); and
would reinvent processes, equipment and business models.
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In the short- to medium-term SPIRE will radically improve
The competitiveness and efficiency of the European
process sectors themselves.

In the medium- 1o long-ferm SPIRE can enable the
development of a truly sustainable European
economic system in which economic growth

is permanently decoupled from environmental

impact.
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SPIRE will bose its innovations on the three sustainability pillars:

Environment: enabling the sustainable use of resources as well as renewable and novel feedsfock;
reducing emissions and waste;

Social: ensuring the creation of high qudlity, skilled jobs in modern manufacturing in Europe;
Economic: accelerating the transformation of fundamental research into market opportunities in
order fo provide Europe with the eco-efficient process fechnologies and materials it needs fo retain
global leadership and competitiveness.



ProCcess

Solutions for more efficient processing and energy
systems for the process industry, including industrial
symbiosis

While  production
processes evolved,

they can still be signifi-
cantly or radically improved
in ferms of sustainability. Ad-
dressing the challenges faced

by the process industry can only
pe done through a multiplicity of
approaches. It requires (Cross-)sec-
forial  innovative advances towards
appropriate  fechnologies, processes
and products and demands infelligent
designs which can increase energy, re-
source and/or carbon-neutral efficien-
cies. SPIRE will deal with the important
trend towards industrial symbiosis, fo align
and optimally manage resource stfreams
within industrial parks, optimizing both in-
put and re-use of raw materials, energy
and wafer streams in A synergefic
way. It will focus and demonstrate
solutions on novel advanced energy
technologies; energy harvesting,
sforage and reuse; process moni-
toring, control and opfimization;
more efficient systems and
equipment, and new ener-
gy and resource man-
agement concepts.

SPIRE will cover two
fundamental corner-

stfones for energy and re-
source efficient applications
both in the process industry \
itself as well as in ofher parts

of the value chain. On the one
hand, more sustainable processes
will contribute to the development
of advanced materials (with less CO,
and energy foofprint) that are needed
fo address complex societal challenges.
On the other hand, new sustainable (ad-
vanced) mafterials will help the process
industry ifself to develop more energy
and resource efficient processes (i.e. en-
ergy storage materials, materials for high
femperature processes). To be success-
ful in developing the materials and pro-
cesses, SPIRE has the explicit infention
fo fake a less ‘agendo-driven” and
more of a "boffom-up” driven ap-
proach, leaving room for proposed
market needs solufions that have

a drastic impact on resource

and energy efficiency down

the value chain, and re-

quire confributfions from

the processindustry.




Waste

SPIRE will develop and
demonstrate solutions

that will increase waste col-
lection rafes as well as the re-

use and recycling rates; will re-
duce the generation of waste; will

increase the yield and the quality of
recycled materials, and will enable
access to and use of wastes and low-
yield materials through improved pro-
cesses. The value proposition is there-
fore the fransformation of waste info a
resource fowards a circular economy
consisting of several steps such as fthe
use of a systems approach in order to in-
crease the understanding of the value
within the waste streams; the separation
and capture of valuable elements; the
freatment of valuable elements to in-
crease the reuse and recycle poten-
fial of the elements; and waste col-
lection, reuse and recycle schemes
and business models as a step fo-
wards increasing the eco-inno-
vation potential and creafing
economically aftractive
pusiness opportunities.

Feed

Increased energy and resource efficiency

fhrough optimal valorisation and smarter use and
management of existing, alfernative and renewable
feedstock

The feed in industrial
production processes
deals with the material and
utility streams required for the
subsequent conversion/transfor-
mation operations. Breakthroughs
fo achieve a significantly lower or
petter consumption of these primary
resources or feedstock require an in-
fegral approach which stimulates and
enapbles the use of renewable resources
such as biomass or CO,; improves the
utilisation and valorisation of secondary
feedstock like recycled end-of-life materi-
als of industrial and social origin, residue
and waste streams; creates sustainable
alfernatives fo enhance the availabil-
ity and quality of essential primary resour-
ces. The primary farget for the impact
of the feed activities is a substan-
fial reduction in the use of primary
resources/feedstock infensity. Re-
source efficiency will consequen-
fially be accompanied by ener-
gy efficiency and reductions
iNn wasfe and emissions
fo soll, air and water,




A.SPIRE is the Furopean Association which is committed fo manage
and implement the SPIRE Public-Private Partnership. It represents
inNovative process industries, 20% of the fotal European manufacturing
sector in employment and turnover, and more than Q0 industrial and
research process stakeholders from over a dozen countries spread
throughout Europe. SPIRE brings fogether cement, ceramics, chemicals,
engineering, minerals and ores, non-ferrous metals, steel and water
sectors, several being world-leading sectors operating from Europe.

The mission of A.SPIRE is to ensure the development of enabling
fechnologies and best practices along all the stages of large scale
existing value chain productions that will confribute fo a resource
efficient process industry.
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