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Circular Bio-based Europe Joint undertaking (CBE JU)

@) CBE JU mission

CBE JU

Building on the success of BBl JU while addressing remaining challenges CBE
JU will develop circular sustainable and competitive bio-based industries in
Europe, deploying biorefineries that source their biomass sustainably.

How ? By implementing SRIA via call for proposal under Horizon Europe

Funding range

2-5 M€ 7 M€ 15-16 M€

1. Demonstrating new technologies

2. Developing business models Demo | . | |

Demao-scale production

3. Set-up flagship biorefinery plants

IEA Task 42 https://www.bbi.europa.eu/
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Sas van Gent

BBIJU flagship projects fiess,,...  + S I
o BB,

the Netherlands
L

Co. Tipperary Delfzijl
Ireland the Nethedands
Saint-Avold 'y Sarpsborg
France D MNorway
Amiens Imavere
France Estonia
Saint-Avold VIOBOND Riga
France Latvia

Baill Podari
F:i n:r;g = SCAI'E Romania

Zaragoza & Sesto San Giovanni
Porto Torres Spain & Italy
Italy

Flagship biorefinery
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PEFerence - Delfzijl

i

* Five-year EU Flagship project to establish an innovative

supply chain for FDCA and PEF PEFEI‘E“CE

» Project coordination by Avantium. Other consortium The Renewable Innovation
members: ALPHA, Carlsberg Group, Henkel, Kebony, Lego,
LVMH Beauty, Nestle, nova Institute, OMV Machinery, PEE
Spinverse, Tereos, Worley . e
vorms 4 L ‘ ’ il Rositeel
» Objectives \ p,
« Engineer and build the flagship plant for the production of ﬂ b %
purified FDCA (5,000 tonnes/year) ‘ —
 Demonstrate and validate at least three 100 % bio-based S ~ g,
materials in end user applications Lseigting

and strength than PET

« Commercialize the 100 % bio-based end products demonstrated
in the project

« Demonstrate and optimize the new local bio-based value chain
from raw material sourcing to PEF end products

« Evaluate the environmental and socio-economic performance of
the developed products avantium

F B S ereos [ Worley

WWwWw.ieabioenergy.com
http://task42.ieabioenergy.com
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\
FDCA flagship plant to be built in Delfzijl

* The total investment in the FDCA-plant amounts to avantium
more than € 150 million

* The plant is scheduled for completion in late 2023
and will produce 5 kilotons of FDCA (furanic
dicarboxylic acid) per year

 FDCAis an important building block for the 100% S
plant-based, recyclable polymer PEF (polyethylene w0

furanoate) o
. . . *“‘?r'f““t({ g‘ i ’234)
« Commercial production of PEF will be launched = =1\ /; |
from 2024 ¢ e,
: . o _ ww\ 8 / n—
https://www.agro-chemistry.com/news/avantium-reaches-financial-close-for-fdca-flagship-plant/ moduius 5 PET g

https://www.avantium.com/

IEA Task 42
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=X | |
- Avantium at a glance: a leader in renewable
chemistry

- #
avantium r > = %
_____ 5'; -~ \
A leader in the high-growth industry of renewable
chemistry
o . £ FT 5 -0
'] Commercialise disruptive technologies to accelerate
MIS the transition from fossil-based to renewable and
PILSNER circular plastics
- M__E W % E 38

Leading the transition to a fossil-free chemical
industry by 2050
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Pipeline of disruptive technologies in renewable chemistry
Focused on plant-based plastics, advancing towards commercialisation

@ Packaging
& Textile

PEF /

@ Films
Numerous other
applications

O

sioWA|od a|jgemauay | wnnueay



Showing enhanced performance while being cost competitive

] per EZ PET

10,0x 8,0x 2,0x

Today:
Strong gas 1.0 1,0x 1,0x High-value
barrier Cost / N
Enhanced competitive applications
performance
EEE <
©
Lightweighting avantium Tomorrow: ®
* Thinner applications { Value S
. . . o o
Reducing weight by more than 20% applications §
235°c 7"
€ € )
High heat R ﬁn
resistance Longer-term: 8
Mainstream n
Fully f applications
Sustainable PP
Food contact approval® €

Note (1) In 2015, FDCA was adopted by the European Food Safety Authority (EFSA). In August 2016, FDCA was included in the Plastics Regulation as a food contact material. And in 2021, Avantium released PEF food contact grade, RP90NXx, that complies with the required
regulations of food contact materials, which would allow the use of the PEF resin in direct contact with acetic foods and alcoholic drinks with an alcoholic strength less than 20% as well as with clear and cloudy drinks in the EU & UK.

=
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Numerous strategic collaborations & offtake agreements

I@ Development of PEF for beverage applications DANONeE (M%

PEFerence aims to establish an innovative supply chain for FDCA & PEF

> * 1sl x o _
PEFerence I_n,,s,ssgfr'@cm i Z Tereos

The Renewable Innovation

The PEF Textile Community aims to develop PEF yarn applications

ANTEX (3 =esmss kyadrat CHAVATEX  saLomon

kd
axlsber ABInBev .
Bottles e Cfm:g =it :Mw,rwﬂe_'" . Major food &

Iy S { . . b brand
cEully 508 ¥ Refre Resilux®
- _sustainable =

Film (ovoBo) =g

-~ Cost S
competitive * - Other

KA
SU.NO LVMH Brand owner

PERFUMES & COSMETICS

Note: (1) The PEFerence consortium has received funding from the Bio-based Industries Joint Undertaking (JU) under the European Union’s Horizon 2020 research and innovation program under grant agreeme
No744409. The JU receives support from the European Union’s Horizon 2020 research and innovation program and the Bio-based Industries Consortium.

IViEl Worley
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Layout of the flagship plant

Wastewater
handling

Raw materials and
chemicals loading bay

Ut|I|t|es import
tie-in

Off-gas treatment
unit

O
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https://www.chemport.eu/

Ligne Callulasa

Industrial symbiosis
- Delfzijl (NL)

CHEMPORT
EUROPE

ioenergy.com
sk42.ieabioenergy.com

Starch | Cellulose
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e Ny

Plentitude - Sas van Gent =

 The aim is to increase the availability of sustainable, (X 4
safe food-grade protein by successfully building and PLENITUDE"
operating large-scale, first-of-its-kind bio-based value B e Anre with [ acc
chain producing safe food-grade protein sourced from
sustainable sources such as primary grains (wheat),
using an integrated biorefinery setup “
| ’
—
O =
ﬂ m Latgi']:;s
\I:FE ._I,. mosameat gWAEENINBEN Fm
IEA Task 42 icabi
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* The focus of this project is on finding, developing, and
http://task42.ieabioenergy.com

marketing mycoprotein, a food ingredient derived from [~
a filamentous micro-organism, Fusarium Venenatum in:

« food markets (meat, meat-free,
dairy-free, and many other applications)

 petfood : /R,y
« bio-plastics ENOUGH Cargill ‘E’l‘t}\,

e cultured meat

https://www.plenitude-bbi.com/
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-
MI - Integrated Biorefinery Mission \‘"”""

tackling climate change

M I S S I o N — contribute 12 GHG reduction .
Mission Integrated Biorefineries I N N OV ATI o N Part of the Bioeconomy [ green emplayment

PrOTeCT Blodnersty and soil

Sustamnable
enhance SCOSyITem services

region specific

* Netherlands is co-leader of this Mission Gy onn )
(Kees Kwant)

* Innovation Roadmap was published in
August e

* This Roadmap was then presented on the ..ocuie | p—
22 of September at the GCEAF in NP —
Pittsburg (US) at a Joint MI-Biofuture s

meeting Qee——

Develop integrated value chain approach

biotechnology

Innovaton ecosystem

long term agenda

Strategic Parmarchap

| —
‘—C Market Development )_l\_ Codes and Standards and legislation

http://mission-innovation.net/missions/integrated-biorefineries-mission/ | improve pubiic awarenes:

b Support regional agproach

k, Mew business models
L peimie and regulatiand

price on Carbon

IEA Task 42
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http://mission-innovation.net/missions/integrated-biorefineries-mission/

-
MI - Integrated Biorefinery Mission - The Netherlands (1)

B 14 commercial (TRL9)

B 31 Pilot & Demo (TRL 6-8)

& Vermaps com

Total Projects: 71 *22 co-producing projects

http://mission-innovation.net/missions/integrated-biorefineries-mission/
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MI - Integrated Biorefinery Mission - The Netherlands (2)

Feedstocks Used Across Projects End-products Produced Across Projects
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Agricultural  Algae & Animal Energy Municpal Waste Oils ‘Woody Various 5
Residues Marine Waste Crops & Solid Waste Biomass [includes
Starch Furfuryl 0
Alcohaol) Biomaterials Biochemicals Biofuels
Feedstock Type End-product
Highlights Highlights
*  Municipal solid waste primary feedstock used (41%), *  Biofuels (46%) and biochemicals (44%) make up almost all
followed by agricultural residues (25%). end-products produced.
*  Energy crops least used feedstock (1%). *  Biomaterials remaining 10% of end-products produced.

http://mission-innovation.net/missions/integrated-biorefineries-mission/
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Thank you for your attention

Bert Annevelink, S

Ed de Jong & IEA Bioenergy
rechnology Collaboration Programme

Rene van Ree Task 42
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