An introduction to Circular Bioeconomy

Spyridon Karytsas, Efthymia Alexopoulou

= KAIE
CRES

Midas

MARGINAL LANDS, INDUSTRIAL CROPS
AND INNOVATIVE BIO-BASED VALUE CHAINS

Funded by This project has received funding from the European Union’s Horizon Europe Research an
the European Union  |nnoyqgtjon Programme under Grant Agreement No. 101082070.




What is a Circular Economy?

Figures source: European Parliament Research Service (accessed Jan 2024)
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EC"CU“" A RO Refuse Make product redundant by abandoning its function or by offering the same
conomy
Refuse function with a radically different product
. R1 Rethink Make product use more intensive (e.g. through sharing products, or by putting
Rethink —  Smarter use of products
multi-functional products on the market)
Reduce
R2 Reduce Increase efficiency in product manufacture or use by consuming fewer natural
Reuse resources and materials
Repair R3 Re-use Re-use by another consumer of discarded product which is still in good condition
. and fulfils its original function
Refurbish —  Extend lifespan of products and its parts
R4 Repair Repair and maintenance of defective product so it can be used with its original
Remanufacture
function
Repurpose | R5 Refurbish Restore an old product and bring it up to date
Recycle R6 Remanufacture Use parts of discarded product in a new product with the same function
—  Useful application of materials . i . R i R
Linear Recover R7 Repurpose Use discarded product or its parts in a new product with a different function
Economy R8 Recycle Process materials to obtain the same (high grade) or lower (low grade) quality
R9 Recover Incineration of materials with energy recovery

Figures source: Modified from Potting et al. (2017)




Examples of the Circular Economy

Figure source: R5 Living (2022)



The circular economy model:
less raw material, less waste, fewer emissions
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Figure source: European Parliament (2023)



What is a bioeconomy? () Midas
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Figure source: EU Strategy for the Baltic Sea Region (2019)



Benefits of the bioeconomy

The bioeconomy has enormous potential for...

Job creation
Create millions of green
jobs, especially in rural R
and coastal areas. D

i

Climate mitigation
and carbon neutrality
Reduce atmospheric emissions
and our dependence on fossil
resources.

Renewal and modernisation Ecosystem and
of the industrial fabric biodiversity restoration
Introduce innovations in e Aligned with the SDGS,
agriculture, aquacuilture, recover part of the
forestry and other industries. degraded ecosystems.

Source: European Commission.

Figure source: Iberdrola (n.a.)
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Processes and technologies in the bioeconomy () Midas
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Figure source: ECOMENA (2023)



Bio-based products
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Agriculture (cultivated biomass, residuals) Waste management (biogenic s €. g , organic waste collection bin)

Forestry (wood, residuals) Fishery & aquaculture

Biolubricants

*Motor, saw
chain, hydraulic
olls

*Grease

cetc.

*Packaging * Excipients, *Textiles *Excipients,  *Cars *Detergents  *Graphic

material auxiliary *etc. auxiliary *Furniture *Cosmetics papers
* Office articles materials for materials for  *Terrace *Pharma- *Packaging
*Consumer paint and paint and planks ceurics marterial
goods varnish varnish eetc. *Chemical *etc.
*ctc. cctc. ectc. application
*etc.

Figure source: BIOPRO Baden-Wirttemberg GmbH (n.a.; a)
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Bioeconomy vs bio-based economy
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Figure source: Diakosavvas & Frezal (2019)
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Figure source: Tan & Lamers (2021)
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Circular bioeconomy

Circular Bioeconomy

Figure source: Tan & Lamers (2021)
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Bio-based circular carbon economy ) Midas
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Figure source: Tan & Lamers (2021)
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