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Bioeconomy is part of the solution

fossil based economy circular bio based economy
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Bioeconomy is part of the solution

circular bio based economy

+ Often less waste

+ Often lower toxicity consumer

+ Often lower emissions

+ Sometimes cost reduction

+ Sometimes new or improved

functionalities
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Bioeconomy is part of the solution

+ Often less waste
+ Often lower toxicity

+ Often lower emissions

- Biobased # sustainable

- Biobased # biodegradable

circular bio based economy

consumer

solar energy

plants as
infinite
feedstock

blo-reflnlng

i

N

UNIVERSITEIT
GENT



What is biorefining/-manufacturing? g

The Yellow biorefinery
With straw, corn stover or wood chips as
feedstock, converting it into feed and
bio-based materials

| ), Valorization L o o

of many types
of biomass,
unlocking its
full potential

' The Grey biorefinery

Upgrading industrial sicle-streams
and/or crop residues into higher value T
feed &food products m
UNIVERSITEIT
Lange L (2022) Business Models, Including Higher Value Products for the New Circular, Resource- GENT

Mfﬁcient Biobased Industry. Front. Sustain. 3:789435. doi: 10.3389/frsus.2022.789435



What is biorefining/-manufacturing? g

The Yellow biorefinery
With straw, corn stover or wood chips as
feedstock, converting it into feed and

bio-based materials

Green Heat
< . “:rM/,V
Valorization 57
of many types

of biomass, | o 2 Fibres => Biocomposites

unlocking its ‘ . : - |Water
full potential B

S L r| - Compounds

Nutrient Recuperation

The Grey biorefinery
Upgrading industrial side-streams ¥
and/or crop residues into higher value il 1 —~

feed &food products

UNIVERSITEIT

. GENT



What is biorefining/-manufacturing? g

The Yellow biorefinery
With straw, corn stover or wood chips as
feedstock, converting it into feed and

bio-based materials

een Gas

Green Heat

Valorization ‘ > 4 sen F N el -
of many types = _ : _ . %)
of biomass . . Fibres => Biocomposites
H
unlocking its : ‘ ~. |Water
full potential flonsre | :
Compounds

t Recuperatic

~

Ths Srey biorstivsry Biochemical, chemical, thermochemical

Upgrading industrial side-streams

and/or crop r'es_idues into higher value N
Feslites polls and mechanical conversions “ L1111
UNIVERSITEIT

. GENT
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Who decides where biomass goes?

Biomass: cascade of value retention
)

g

>

CIRCULAR
FLANDERS

ILVO, Valorisation

and fruit residual

ties and bottlenec

OVAM, Action Plan on Sustainable
Management of Biomass (residual)
flows 2015-2020 (2015)

Prevention
Food
Convert to food

Animal feed
Raw material for industry

Fertiliser

Energy

Incineration as waste

Landfill

Depending on the main criteria, economic or ecological:

Pharmacy & fine chemicals

prevention of residual flows

application for human food

processing and reworking

making feed

other than food, materials, chemicals

by fermentation or composting

sustainable energy generation as objective
without energy generation

forbidden for food loss in Flanders

high-quality molecules
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Food vs fuel

Food (1%
)

» Feedstocks

» Coms,

« wheaat,

= Oil speds,

+ Different energy
crops

* Products
* Biodiesel
~ » Bioathanol
- i = Bioether
generation r “+ = Solid biofuels

Lignocellulosic
feedstock { 2™

generation)

* Feedstocks

» Mon-food crops

* Inedible waste
products

* Citrus peels

+ Cotton stalk

* Products

» Cellulosic ethanaol
* Biohydrogen

+ Biomethane

* Myco-diesel

Microaigae (3 [ engineered
generation) g
« Feedstocks * Feedstocks
* Chiorella vuigaris * Genetically
+ Chiamydomonas engineered
reinhardtii faadﬁm with
» Other microalgae Qanam
species “'«""M“z
i microorganisms
. Prod * Products
; ‘ucu * Similar to third
* Biodiesel generation with
» Bioathanol efficient yield
+ Biomethane (biodiesel,
+ Biohydrogen biohydrogen,
98 biomethane, and
bioethanol)
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Food vs fuel

Food (1% Figure 2: World feedstock crops for biofuel production
)
Biodiesel Ethanol
- Feedstocks
* Comns,

Other | canola oil
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+ Different energy
Crops

Used cooking
oil
21%

genaration
feadstock

Soybean oil
24%

Sugar cane
22%

* Products
* Biodiesel

. K + Bioethanol
i = Bioether

m - Solid biofuels
Source: OECD-FAQ Agricultural Outlook 2021-2031

Over 20% of global sugarcane and over 15% of global maize I
is produced for biofuels! UNIVERSITEIT
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Fourth
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Food vs fuel

Food (1%
)

- Feedstocks

* Comns,

» wheat,

s W8 - Oil seeds,

+ Different energy
Crops

genaration
feadstock ot

* Biodiesel

. K + Bioethanol

2 ; * Bioather
m « Solid biofuels

Fourth
generation

Biodiesel

Other

Canola oil
14%

Used cooking
oil
21%

Soybean oil
24%

Source: OECD-FAQ Agricultural Outlook 2021-2031

Figure 2: World feedstock crops for biofuel production

Ethanol

Sugar cane
22%

1. The ‘free’ market decides. Nonetheless, regulations help shape this! T
2. To be cost-competitive you need scale!
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Is there enough biomass?

Carbon Embedded in Chemicals and Derived Materials
updated nova scenario for a global net-zero chemical industry in 2050
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Bio-hased 8 % 550 Mt C
C0,-based 0.03 %

Recycling 4%
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50 % Recycling
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Biobased # biodegradable # circular

Biobased

Biobased &

Biobased Bioplastic Biodegradable

eg. biobased PE, Bioplastic

PET, PA, PTT, bio-PP eg. PLA, PHA,
PBS, PHB, PGA,
Starch Blends _ L

Non- - _
. R L D e i T --- Biodearadable
Biodegradable : 9

Conventional Biodegradable

plastics Bioplastic
eg. PE, PR PET, eg. PBAT, PCL,

PS, PVC : PBS, PVOH, PVA

Fossil-based i
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Biobased # biodegradable # circular

Biobased

Biobased Bioplastic

eg. biobased PE,
PET, PA, PTT, bio-PP

Non-
Biodegradable
Conventional
plastics
eg. PE, PR PET,
PS, PVC

Fossil-based i
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Biobased # biodegradable # circular

Biobased

c ‘.\“*\')‘ - Biobased Bioplastic

eg. biobased PE,
PET, PA, PTT, bio-PP

Non-
Biodegradable
Conventional
plastics
eg. PE, PR PET,
PS, PVC

SUP Directive on mandatory EU
recyc'led co nteht target for il based @ e,
plastics packaging of 30% by2030  Fd.

Quai sssssssssssss ias Co-fundad by
I Consortium the European Union
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Biobased # biodegradable # circular

Biobased

c ‘.\“*\')‘ - Biobased Bioplastic

eg. biobased PE,
PET, PA, PTT, bio-PP

Non-
Biodegradable
Conventional
plastics
eg. PE, PR PET
PS, PVC

PROSPER

. Circular
Fossil-based ((Ql )) Bio-based
Europe
Joint Undertaking
. %Eio based Indusiries - &c:f;:;::x "

Also to be circular you need scale!
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Bioeconomy Succes Stories
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Bioeconomy Succes Stories

@\\ CBE JU contribution: €20.96 million
Duration: June 2018 — May 2024

Objective: to establish an industrial biorefinery for the

frartinnatinn af racidual hardwand inta calliilacic ciioare and
HALUIVITALIVIT VI TL2TWUAl TTATUWWUUW ITTILY LETITUHIVIIL JUuidal s alilvu

high purity lignin to be used in insulation and bioplastics
applications

Feedstock: forest based (residual hardwood)

Applications: Construction

i
Webpage: https://sweetwoods.eu/ {1
Flagship e
. biorefinery Video: https://youtu.be/asRGF4PSsxE UNIVERSITEIT
GENT

https.//www.cbe.europa.eu/projects



Bioeconomy Succes Stories

@ CBE JU contribution: €24.99 million
Duration: September 2017 — February 2025

Objective: establish a unique, industrial scale, cost-effective
biorefinery flagship plant producing FDCA (furan dicarboxylic
acid) and then PEF (polyethylene furanoate), a 100 % bio-
based polyester used to make bottles, films and fibres

Feedstock: agri-based (sugar)

Applications: Packaging

Webpage: https://peference.eu/ i

UNIVERSITEIT
GENT

Video: https://voutu.be/e7z0KHEQ3tA

. Flagship
biorefinery

‘ https.//www.cbe.europa.eu/projects
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Conclusion

 There is enough biomass, if you include pro(s)per reuse and
recycling!
* Biobased is not inherently more sustainable, but it can and

should bel N
* The circular bioeconomy is here to stay and is going from
niche to norm!

* To achieve its full potential, many biobased products need

to reach a bigger scale and regulations can help! -
I
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