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Bioeconomy since 2005

The Bioeconomy of the last 15 years draws on two
main pillars:

= The potential of biological resources

m The integration of new knowledge stemming from

various disciplines, linking it with biotechnologies
and life Sciences



Features of biological resources

The uniqueness of some remarkable features of biological
resources makes them attractive for becoming the possible
fundament of an economy:

= Their Renewability

= Their CO, -“ friendliness” or even sometimes carbon
neutrality

= Their Re-use or multiuse , also in the format of cascades

= Their potentials for new, better functions in their
products, like higher stability, longer life, stronger
endurance, less or no toxicity, less water, more
convenient haptic surfaces for users etc.
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Comprehensive Concept of Circular Economy

from mining, farming,
carbon capture and utilization (CCU)
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Bioeconomy: More than Circular Economy

Bioeconomy

* Renewability
® Saving fossil resources
¢ Climate friendly

* Improve productivity and sustainability

Biolnnovation
Agriculture & Forestry
Smart Farming

® precision agriculture

* internet of Farm Things

* robotics and automation

 artificial intelligence

 soil nutrient supply

* s0il sensors, plant sensors, animal sensors

* low cost genotyping, gene editing

* next generation breeding

* microbiota in livestock and environment

© higher conversion efficiency: increase output
while reducing impact on the environment
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* sustainable intensification
\ J

. Bioeconomy

* synthetic biology
.

® innovative molecules

* new chemicals and materials

e new functionalities & properties
® more nature compatible

© less toxicity

Biolnnovation
Products

* new functionalities &
properties

& more nature compatible

* new applications

® less toxicity

® green and sustainable chemistry

Biolnnovation
Smart Processing

* new efficient, short pathways
® low energy

* lower toxicities

* elimination of harsh chemicals
* lower temperature

® lower pressure

* from oxidation to reduction

* high efficiency

Circular Economy

Biolnnovation
Food & Feed

o food quality and safety

 functional food ingredients

® bioactive phytochemicals

* food nutrients with new functionality
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Bio-based Economy: feedstocks, processes and products
(without food & feed)

Processes ‘Bio-based products

Physical-mechanical Wood-based materials

Filtration Destillation

Extraction Fragmentation Pulp & paper
Crystallisation -
Platform & fine chemicals
Chemical
Pulping Fibres
Oxidation Esterification
Hydrogenation ~ Hydrolysis Pharmaceuticals
Etherification  Isomerisation
Polymerisation
Oils & Fats Composites
Thermochemical Surfactants
Incineration  Gasification
Thermolysis  Pyrolysis
Hydrothermal LINIORtRS
Other Complex biomolecules Polymers

(rubber, biosurfactants etc.)

Biotechnology
Fermentation
Aerobic conversion (composting)
Anaerobic digestion (biogas)

Mixed biomass, waste
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A question of time...

HOW LONG WILL IT LAST?

PROPORTION OF CONSUMPTION MET
BY RECYCLED MATERIALS (%)
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Sustainable
development

GDP and
wellbeing
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Exploiting potentials in regions .....

0% - 6.5%
6.5% - 12%
12% - 17%
17% - 31%

= > 31% 2010 'The ‘surplus’ land
potentially available for the
production of biomass by
2030 wit+ Figure 8
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"The production costs at
which biomass resources are
available in Europe are
variable, with significantly
lower costs in CEEC than
WEC"




Present status of the bioeconomy

About 50 states worldwide and half a dozen regions
officially support the bioeconomy either via dedicated
programmes, strategies, action plans, roadmaps etc. or
via closely related political, programmatic and/ or
strategic activities, the majority of them still in Europe.

Many of these activities, however, are limited to
biotechnology and/ or biofuels production and use.

Today, almost 15 years after it‘s launch there is no more
a single bioeconomy but there are many bioeconomies!

This has an impact on the necessary frameworks, public
funding, private investment and thematical content.



Bioeconomy Policies around the World

@ dedicated bioeconomy strategy
@ bioeconomy-related strategy

@ be-relsted strategy; dedicated be-stratagy
5 under development

dedicated be-strategy is under development
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