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We all face the same challenges worldwide

460 million tons (1)

of plastic produced
per year (2019)

99% of virgin plastic
is petrosourced

> Limited fossil resources

353 million tons (1)

of plastic waste
generated per year (2019)
<10% recycled today

9 million tons (2)

end up in the oceans
every year

1. OECD, 2022. 2. Jenna Jambeck, 2015, ADEME 2012

1. OECD, 2022.

> Extensive plastic pollution



4

Plastic and ocean pollution ranked 2nd environmental issue
after climate change

:ƣƘǑǥƖŒǉǑʒĨƘŋʒńŷǝŷȍŒƘǑʒńĨƍƍʒŪƣǉʒńŲĨƘūŒʒŃǥǝʒŪŒŒƍʒŲŒƍǆƍŒǑǑɩ

Source: EU & US survey, April 2022

ɩĒŲĨǝʒŷŪʒǆƍĨǑǝŷńʒĨƘŋʒǝŒȂǝŷƍŒǑʒŒƘǝŒǉŒŋʒǝŲŒʒńŷǉńǥƍĨǉʒŒńƣƘƣƖȃɬ

81% would like to use less plastic, but find it difficult as
alternatives are not always available

2nd

81%

Reducing and Reusing are not enough to fundamentally reverse the trend...
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At Carbios, we are convinced that we can positively impact the future

We lead biotech
expertise to catalyze

plastic and textile
circularity at scale
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Carbios unites an ecosystem of partners

Biotech
Exclusive
Partners

Brand
Partners

Thought
Leaders

Industrial 
Partners

Strategic
ShareholdersInstitutional 

Financers

Video
Consortiums partners
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Carbios is driven by strong ambitions

PROFIT

Become the world leader
in PET recycling by 2035

ɽ
Develop profitable business 
around PLA and other major 

plastic polymers

PLANET

Provide the                                    
most sustainable and             

most circular solutions                 
for the life cycle of               
plastic and textiles

ɽ
ESG best-in-class

PEOPLE

Attract and retain
the best talents
in its category 

ɽ
Best place to work

P R O F I T P L A N E T
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Carbios has attained strategic achievements

Scientific 
milestones

Industrial 
scale-up

Corporate

Å Production of a 100% enzymatically recycled white fiber from colored textile waste (March 2022)

Å Publications in the prestigious Biophysical Journal (July 2022) and Chemical Reviews (March 2023)

Å Biocat Award Ūƣǉʒ:ĨǉŃŷƣǑʈʒ:æ¸ɦʒÛǉƣŪɥʒ ƍĨŷƘʒ«Ĩǉǝȃʒɵ ǥūǥǑǝʒȧȥȧȧɶ

Å Talent acquisition, starting with the Executive Committee and Board of Directors (May 2022 -Jan. 2023)
Å Launch of a textile Consortium with On, Patagonia, PUMA, Salomon (July 2022), and PVH Corp. (Feb. 2023)
ÅÛǥŃƍŷńĨǝŷƣƘʒƣŪʒ:ĨǉŃŷƣǑʈʒŪŷǉǑǝʒSustainability report (Dec. 2022)
Å Carbios joins IƍƍŒƘʒ«Ĩń ǉǝŲǥǉʒ`ƣǥƘŋĨǝŷƣƘʈǑcircular economy network (March 2023)
Å Carbios selected as one of the 10 flagship innovative companies at the "Choose France" international summit, 

entry in the Coq Vert community launched by Bpifrance with ADEME and the Ministry of Ecological Transition 
(May 2023)

Å Demonstration plant completed and operational (August 2022)
Å Long -term exclusive agreement with Novozymes ŒƘǑǥǉŷƘūʒǆǉƣŋǥńǝŷƣƘʒĨƘŋʒǑǥǆǆƍȃʒƣŪʒ:ĨǉŃŷƣǑʈʒǆǉƣǆǉŷŒǝĨǉȃʒ

PET-degrading enzymes at industrial scale (January 2023)

Å Technical Information Summary ready for licensing (April 2023)

Å Partnership with Indorama Ventures Ltd ǝƣʒŃǥŷƍŋʒǝŲŒʒǽƣǉƍŋʈǑʒŪŷǉǑǝʒbiorecycling plant (June 2023)

Finance

ÅȨȥ«ʝʒIm9ʒƍƣĨƘʒto finance the demonstration plant (June 2022)
Å Annual result and Q1 2023 Investors presentation (April 2023)
Å First PET bioreclycing ǆƍĨƘǝʒƖƣǑǝƍȃʒŪŷƘĨƘńŒŋʒŃȃʒȪȩ«ʝʒobtained from the French State and the Grand -Est and 
ȦȦȥ«ʝʒfrom Indorama Ventures Limited (May 2023)
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A highly profitable business model

3 streams of revenues . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . .  driving Carbios economic vision 
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French State renews its support with new funding

Å:ĨǉŃŷƣǑʒǑŒƍŒńǝŒŋʒŪƣǉʒȩȧɥȪ«ʝʒŪǥƘŋŷƘūʒŪƣǉʒǝŲŒʒńƣƘǑǝǉǥńǝŷƣƘʒ
of  the first PET biorecycling plant, based in France
Å Ȩȥ«ʝʒŪǉƣƖʒǝŲŒʒ`ǉŒƘńŲʒæǝĨǝŒʒǼŷĨʒ`ǉĨƘńŒʒȧȥȨȥ
Å ȦȧɥȪ«ʝʒŪǉƣƖʒǝŲŒʒaǉĨƘŋ-Est Region
Å Subject to ratification by the European commission

ÅȦȦɥȩ«ʝʒūǉĨƘǝŒŋʒŪǉƣƖʒǝŲŒʒ`ǉŒƘńŲʒæǝĨǝŒʒǼŷĨʒ`ǉĨƘńŒʒȧȥȨȥʒǝƣʒ
Carbios and its research partners to accelerate R&D and 
innovation work on its unique enzymatic technologies
Å ȭɥȧ«ʝʒŪƣǉʒ:ĨǉŃŷƣǑɦʒŷƘńƍǥŋŷƘūʒȪ«ʝʒǉŒǆĨȃĨŃƍŒʒĨŋǼĨƘńŒǑ
Å Ȩɥȧ«ʝʒŪƣǉʒĨńĨŋŒƖŷńʒǆĨǉǝƘŒǉǑʒm­Þ Iɦʒm­æ ʒĨƘŋʒ:­Þæʒ

partners via TWB TBI joint service and research units

Å`ǉŒƘńŲʒæǝĨǝŒʒĨƘŋʒIúʒŪǥƘŋŷƘūʒǑŷƘńŒʒ:ĨǉŃŷƣǑʈʒńǉŒĨǝŷƣƘʒ
ǝƣǝĨƍŷƘūʒʻȬȥ«ʝ
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Carbios & Indorama Ventures reaffirm partnership to build
first PET biorecycling plant

Å Memorandum of Understanding signed to form a Joint -Venture for the construction 
of the ǽƣǉƍŋʈǑfirst PET biorecycling plant in France
ÅEquity split 75% Carbios / 25% Indorama Ventures
ÅIndorama Ventures to mobilize ĨŃƣǥǝʒȦȦȥ«ʝʒŪƣǉʒǝŲŒʒ|ƣŷƘǝ-Venture in equity and non-

convertible loan financing
ÅCarbios to acquire 13ha land from Indorama đŒƘǝǥǉŒǑʈʒexisting PET plant in Longlaville, 

with possibility to double capacity
ÅIndorama Ventures to ensure 100% of output repolymerization
ÅBoth partners to secure feedstock supply

Å Contract documentation to be finalized before end of 2023

Å :ĨǉŃŷƣǑʈʒpartner confirms intention to expand the technology
to other PET sites for future developments

Video



Market and
Competitive Positioning

Stéphane Ferreira, Chief Business Officer
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PET, a versatile material with broad scope of applications

Beverage

Cosmetics

Apparel
Textile

Housing 
Furniture

Outdoor apparel
Shoes

Automotive
Mobility

Medical
Healthcare

Industrial
packaging

Food
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Global PET market set to double over the next 25 years

PET market growth 2.5% CAGR 2025-2050

2025 2030 2035 2040 2045 2050

25Mt 

50Mt 

75Mt 

100Mt 

125Mt 

150Mt 

175Mt 

200Mt 

101
119

135
153

168
186

Total PET 9ĨǑŒʒńĨǑŒʒƣǥǝƍƣƣƊʒŃĨǑŒŋʒƣƘʒ«ń~ŷƘǑŒȃʒˌʒ:ƣƖǆĨƘȃʒʅ ńńŒƍŒǉĨǝŷƘūʒ«ƣƖŒƘǝǥƖʆʒǑńŒƘĨǉŷƣɦʒȧȥȧȨʒ
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2025 2030 2035 2040 2045 2050

25Mt 

50Mt 

75Mt 

100Mt 

125Mt 

150Mt 

175Mt 

200Mt 

95 96 94 93

40 56 75
93

95

25

88

13

Growth driven by significant r -PET contribution

89

100 110 119
127 136

12
19

25 34
41

50

101 Mt 119 Mt 135 Mt 153 Mt 186 Mt168 Mt

Virgin PET r-PET

r-PET Conservative volume breakdown between virgin and r-PET (recycled PET)Virgin PET

Alternative scenario considering significant improvement of PET fibers collection and recycling rates

Three main enablers for alternative scenario: 
Å Textile collection
Å Feedstock use
Å Advanced Recycling scale-up
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2025 2030 2035 2040 2045 2050

25Mt 

50Mt 

75Mt 

100Mt 

125Mt 

150Mt 

175Mt 

200Mt 

39

28
5

1

12 23

56

Advanced r -PET is fastest growing segment

101 Mt 120 Mt 135 Mt 155 Mt 186 Mt168 Mt

95 96 94 93

33 36 38

95

20

88

13

Virgin PET Mechanical r-PET Advanced r-PET Alternative case

Feedstock mix will limit mechanical r -PET growth *
Lower demand for petrosourced material will limit virgin PET growth

ü Total r -PET 
+8,4% CAGR

ü Advanced r -PET 
+17% CAGR

ü Mechanical r-PET 
+4% CAGR

Highly differentiated
CAGR 2025-2050
per r-PET category:

Advanced

56MT

ʝȧȥȥ9

* Mechanical recycling allows lower PET waste recyclability
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Multiple drivers for PET market growth 

Demand factors Supply  factors 

Per capita 
consumption

Consumer
demand for 

greener solutions 

Consumer 
willingness

to pay

Brand Owner 
pledges

Government
regulations

Plastic category 
shifts

Growing
post-consumer 

waste

Resin waste 
collection & 

recycling 
optimization

Technological 
advances

(advanced r-PET)

Timing to install 
recycling 
capacities

Fiber waste 
collection

Long-term drivers
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Brand pledges support r -PET market growth in all sectors

Quotes from annual Corporate ESG Report (2021 & 2022) ɽavailable on official websites 

PUMA

ʅɩʒʒŷƘńǉŒĨǑŒʒǉŒńȃńƍŒŋʒ
polyester use to 

75%(apparel & 
accessories) by 
ȧȥȧȪɩʆ

BMW

IKEA

ʅɩʒǉŒƘŒǽĨŃƍŒʒƣǉʒ
recycled materials by 

2030 ɽreaching 

56%renewable and 
17% recycled 
ƖĨǝŒǉŷĨƍǑʒɩʆ

Sport & Apparel 

BMW

ʅɩʒǑŒńƣƘŋĨǉȃʒ
materials in the 

thermoplastics used in 
new vehicles from 

around 20% at 
present to an average 

of 40%ŃȃʒȧȥȨȥɩʆ

PEPSICO

ʅɩʒǝƣʒ100%
recyclable / 

compostable / 
biodegradable / 

reusable packaging 
ŃȃʒȧȥȧȪʒɩʆ

Housing Automotive Food & beverage
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Expanding governmental regulations accelerate trend worldwide

* EPR: Extended Producer Responsibility

North America

2018 ɽCanada
:ƣƘǑǥƍǝĨǝŷƣƘʒƣƘʒʅ«ƣǼŷƘūʒ:ĨƘĨŋĨʒǝƣǽĨǉŋʒ
ȍŒǉƣʒǆƍĨǑǝŷńʒǽĨǑǝŒʆʒŃȃʒȧȥȨȥ

July 2022 ɽUSA
EPR* legal framework voted in 
California and Michigan
Similar bills in Maine, Oregon, Colorado, 
Washington, Tennessee and New Jersey 
since 2022

Europe

2022 ɽEU
Draft Packaging and Packaging 
Waste Regulation:
- All packaging to be recyclable
- Incorporation of recycled PET 

up to 30% in packaging in 
2030 and up to 65% in 2040

Asia

2018 ɽChina
Waste import ban

2022 - China 
Ban on non-degradable
plastic bags in shopping malls, 
supermarkets

2022 ɽIndia
National ban on single use plastic

2022 ɽJapan
New national law promoting recycling

2022 - UK
Plastic Tax implemented on 
virgin plastic

2023 Jan - France
Ambitious recycling targets set 
for 2028 by EPR* textile 
ReFashion

2023 ɽEU
Intensification of collection rate 
by further implementation  of 
deposit scheme in EU States



Carbios enzymatic solution, a game -changing technology

Delphine Denoizé, Innovation Programs funding,

ÞŒūǥƍĨǝŷƣƘʒĨƘŋʒ¡: ʒAŷǉŒńǝƣǉʕ

Stéphane Ferreira,

Chief Business Officer

Arnaud Tillon,

Marketing Director
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Carbios brings value along the chain while preserving the planet

Plug
& play

1

100% 
waste 
types

2

Circularity
per industry

3

Enhanced circularity

4

Virgin-like
quality

5

-51 % CO2
emissions *

6

VideoSolar Impulse FoundationCarbios PET biorecycling process labeled
Solar Impulse Efficient Solution

* taking into account diversion of 50% PET waste from a conventional end-of-life.  Virgin PET: 2.19kg CO2/kg (cradle to gate)
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Compatible with over 95% of existing PET plants

Å PTA & MEG as outputs

Å >95% of existing PET plants use PTA

Å Same processability as virgin PET

Plug & play
for industrials

Fits existing large-scale plants

V CAPEX avoidance
V PET production cost competitiveness
V Better environmental footprint
VmƘǼŒǑǝƖŒƘǝʒŷƘǝŒǉŒǑǝʒŷƘʒ:ĨǉŃŷƣǑʈʒǝŒńŲƘƣƍƣūȃ

V No impact for converters

1

Key Benefits for PET Producers
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Value given to 78% of non -recyclable PET waste

Å Colored, opaque, multi-ƍĨȃŒǉʒǆĨńƊĨūŷƘūɩʒ
Å Textile, fibers
Å Low-grade feedstock upgraded

to food-contact PET

100% waste types
processed

Å Growth through maximized local sourcing

Å High flexibility regardless of feedstock mix

Å Competitiveness : Waste mix averagecostfor 
Carbios Reference Unit - 50% to - 60%

Key Benefits for Carbios and Licensees

0

50

100

Current technologies Carbios tomorrow

Global PET waste types recyclability

Waste Recycled  waste

Key Benefits for Waste Players

22%
100%

Å New commercial outlets for flakes producers

2
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Growing feedstock competitiveness

ȧȥȥȥʝʒǆŒǉʒǝƣƘʒɰʒĐĐ

Clear bottles

ȦȪȥȥʝʒǆŒǉʒǝƣƘʒɰʒĐ

ȧȪȥʝʒǆŒǉʒǝƣƘʒɰʒ300 ɽȪȥȥʝʒǆŒǉʒǝƣƘʒɰʁȪȥȥʒʝʒǆŒǉʒǝƣƘʒɰ

Colored bottles

Conventional 
recycling residues (fines) 

Food packaging trays 
mono/multilayer

Textile

Feedstock 
Conventional 
Recycling

Feedstock  
Carbios
Biorecycling

* Average market prices, source Carbios, April 2023
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Full circularity for each industry

Å Fiber-to-fiber circularity

Å Colored/opaque to clear

Å Non-food to food -contact grade

Circularity
per industry

Å No feedstock competition between               
textile and packaging industries

Å No more downcycling of bottle waste
into fibers

Å Ability to produce transparent and high -grade 
bottles regardless of packaging flakes quality

Key Benefits

3
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ÅMonomers with virgin -like recovery

ÅNo degradation of r -PET quality 
throughout cycles

Enhanced 
circularity

Å Maximized number of cycles

Å No compromise on quality

Å Reduceextraction of fossil resources

Key Benefits

Carbios 

Virgin PET

Conventional
r-PET

The most circular technology

4
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Safe and high -performing r -PET, like virgin PET

Å Same mechanical and technical 
properties as virgin PET

ÅWater -based, no organic solvents 
used in the process

Å Very efficient purification

Virgin - like
quality

Å High food-grade quality

Å Health security ensured

Å No bisphenol A

Å Suitable for any PET applications

Key Benefits

5
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Life Cycle Assessment (LCA) high standards met

-51 % CO2 emissions
vs one cycle of virgin PET production*

Natural & soft process

Å LessGHG emitted

Å Lessenergy consumption

Å Minimized health and safety risks for 
operators

Å ~500 KG = CO2 savings per ton of r-PET 
produced and commercialized

Key Benefits

* taking into account diversion of 50% PET waste from a conventional end-of-life
Virgin PET: 2.19kg CO2/kg (cradle to gate)

Å Conventional end-of-life avoided

Å Low temperature during
depolymerization

Å No pressure during depolymerization

Å No use of organic solvents

6
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Carbios is best positioned to conquer r -PET market leadership

Carbios biorecycling technology creates an unparalleled

competitive advantage, establishing a long -term leadership

VideoJean-Marc Boursier
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Category 
segmentation

Oil or Gas Steam Cracker
Virgin 

PET
Linear

Mechanical 
transformation

Mechanical
r-PET 

Circularity
Bottle to bottle

Chemical 
depolymerization **

Chemical
r-PET 

Enhanced 
Circularity

Bottle to bottle
Fiberto fiber

Bio
depolymerization /

Biological 
r-PET 

Plastic and 
textile waste

Food contact* 
sorted plastic 

waste

ProcessFeedstock Product

Grade-driven pricing in a competitive PET environment

* Where production of food grade is possible EU/USA, ** not industrial yet

++

+

-

VALUE-driven
pricing
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:ĨǉŃŷƣǑʒǽŷƍƍʒǝĨƊŒʒƍŷƣƘʈǑʒǑŲĨǉŒʒƣŪʒ ŋǼĨƘńŒŋʒǉ-PET market

0%

10%

20%

30%

40%

50%

60%

2025 2030 2035 2040 2045 2050

Market Share vs. Total r-PET (vol) Market Share vs. Advanced r-PET (vol)

Competitive position

Å Gain within the overall r-PET market

Å Gain within the Advanced r-PET market
38%

Market share
of Advanced 

r-PET

23%
Market share
of total r-PET

Source: Carbios



32STRATEGIC UPDATE 2023

Despite challenges, consumers adopt more eco -friendly behaviors

1

2

3

Despite limited knowledge and confusion about plastic types

80% of  consumers are commited to sort for recyling

68% of consumersŋƣƘʈǝtrust the effectiveness of current
recycling

57%ƣŪʒńƣƘǑǥƖŒǉǑʒŋƣƘʈǝʒŃŒƍŷŒǼŒʒǝŲŒŷǉʒŒŪŪƣǉǝǑʒǝƣʒǉŒńȃńƍŒʒƖĨƊŒʒĨʒ
difference. They are afraid it is too late to revert plastic pollution 
and feel that too much responsibility lies on their shoulders

Source : CARBIOS Quantitative research in partnership with Strategic Research (May 2022 N=6038. USA, FR, GE, IT, UK, JP) CARBIOSQualitative research in partnership with Spring Voice research Institute (July 2022. USA)
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(1) CARBIOS Quantitative research in partnership with Strategic Research (May 2022 N=6038. USA, FR, GE, IT, UK, JP)
CARBIOS Qualitative research in partnership with Spring Voice research Institute (July 2022. USA)

(2) Business of sustainability index, PDI sustainable solutions (June 2022 N=1062 adults, USA) 

Consumers are willing to pay more for eco -friendly circular solutions (1)

4
Consumers expect solutions from institution and mostly from 
brands . Meanwhile they take back control through their 
purchase decisions .

Eco-friendly Packaging is an increasingly important criteria
to guide purchase decisions across multiple categoriesɩ

ɩ`ƣǉʒwhich consumers
are willing to pay more

EUROPE

All Eco-Active All Eco-Active

Net Yes  (%) 87 93 93 98

Yes, definitely 40 57 53 74

Yes, probably 47 36 40 25

Concept Circularity Circularity Circularity Circularity

USA
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ʅ:ĨǉŃŷƣǑʒmƘǑŷŋŒʆʒǝƣʒǽŷƘʒŃĨńƊʒńƣƘǑǥƖŒǉʒǝǉǥǑǝʒĨƘŋʒǑǥǑǝĨŷƘʒŃŒŲĨǼŷƣǉĨƍʒńŲĨƘūŒ
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Insignificant impact on consumer purchasing power

Soft drinks 50cl
Selling Price ** ȥɦȪʝʒ
PET weight 

25gr

Sunscreen 200ml
Selling price ** ȦȪʝ
PET weight 20gr

Fleece jacket (100% polyester)

Selling price ** ȦȮȧʝ
PET weight 775gr

ʯʒȥɦȥȨʝʒɲʒúƘŷǝ

Material cost impact of Advanced PET vs Mechanical PET *

ʯʒȥɦȥȧʝʒɲʒúƘŷǝʯʒȥɦȮȦʝʒɲʒúƘŷǝʯʒȥɦȪȨʝʒɲʒúƘŷǝ

Formal jacket (90% polyester)

Selling price ** ȧȥȪʝ
PET weight 450gr

ϝ !ǎǎǳƳǇǘƛƻƴǎ ƻƴ !ǇǊƛƭ нлноΥ ±ƛǊƎƛƴ t9¢ ǇǊƛŎŜ ƛƴŘŜȄ όϵκƳŜǘǊƛŎ ǘƻƴύ мллΤ aŜŎƘŀƴƛŎŀƭ Ǌ-PET 200; Advanced r-PET 300 ** Unit. Excluding VAT
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Our offer is relevant to all market applications

Beverage

Cosmetics

Apparel
Textile

Housing 
Furniture

Outdoor apparel
Shoes

Automotive
Mobility

Medical
Healthcare

Industrial
packaging

Food



Carbios at the frontier of enzymatic
innovations

Prof. Alain Marty, Chief Scientific Officer

Lise Lucchesi, Intellectual Property Director



38STRATEGIC UPDATE 2023

­ĨǝǥǉŒʒȧȥȧȥʒǽĨǑʒĨƍǉŒĨŋȃʒĨʒŃǉŒĨƊǝŲǉƣǥūŲɩ

PET : 200 g/L
72°C, pH8

Post-consumer flakes
(98 % PET)

D
ep

ol
ym

er
iz

at
io

n 
%

Time (h)

90% conversion 
in 10 hours

with 2 g enz / kg PET 

90% conversion 
in 10 h 

Final conversion 93%
in 24 h 

2 g enz / kg PET 

3 g enz / kg PET 
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­ĨǝǥǉŒʒȧȥȧȥʒǽĨǑʒĨƍǉŒĨŋȃʒĨʒŃǉŒĨƊǝŲǉƣǥūŲɩ

PET : 200 g/L
72°C, pH8

Post-consumer flakes
(98 % PET)

90% conversion 
in 10 hours

with 2 g enz / kg PET 

Only 80% conversion 
in 15h 

1 g enz / kg PET 

D
ep

ol
ym

er
iz

at
io

n 
%

Time (h)
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0%
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90%

100%

0 2 4 6 8 10 12 14 16 18 20 22 24

Since then , we have maximized reaction conditions

Å Post-consumer Flakes
Å (98 % PET)

PET : 200 g/L
68°C, pH8

Final conversion 98 %

ü Increase in production by 5%

ü Decrease in waste treatment
cost
IńƣƘƣƖȃʒƣŪʒȥɥȪʒǝƣʒȦʒ«ʝɲyear for 
the 50kt plant
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Carbios enzyme outperforms published academic ones

Post-consumer Flakes
(98 % PET)

Å PET : 200g/L
Å Enzyme: 1g/kg PET
Å pH8
Å Optimal T° of each enzyme 

LCCICCG 98%

LCCICCG Tournier et al., Nature 2020

HOT-PETase Bell et al.,  Nature Cat. 2022

FAST-PETase Lu et al., Nature, April 2022

PES-H1L92F/Q94Y Pfaff et al., ACS Cat. 2022
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LCCICCG 

HOT-PETase

FAST-PETase 14%

21%

98%

LCCICCG Tournier et al., Nature 2020

HOT-PETase Bell et al.,  Nature Cat. 2022

FAST-PETase Lu et al., Nature, April 2022

PES-H1L92F/Q94Y Pfaff et al., ACS Cat. 2022
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Carbios enzyme outperforms competitors ʈʒńƣƘǼŒǉǑŷƣƘʒǉĨǝŒʒ

Post-consumer Flakes
(98 % PET)

Å PET : 200g/L
Å Enzyme: 1g/kg PET
Å pH8
Å Optimal T° of each enzyme 
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LCCICCG 

PES-H1L92F/Q94Y

HOT-PETase

FAST-PETase 14%

21%

60%

98%

LCCICCG Tournier et al., Nature 2020

HOT-PETase Bell et al.,  Nature Cat. 2022

FAST-PETase Lu et al., Nature, April 2022

PES-H1L92F/Q94Y Pfaff et al., ACS Cat. 2022

Carbios enzyme outperforms competitors ʈʒńƣƘǼŒǉǑŷƣƘʒǉĨǝŒʒ

Post-consumer Flakes
(98 % PET)

Å PET : 200g/L
Å Enzyme: 1g/kg PET
Å pH8
Å Optimal T° of each enzyme 
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New optimizations to secure long -term leadership

Over the past 2 years,
the ŒƘȍȃƖŒʈǑefficiency

has been improved

More thermostable
More active

Optimization of the             
µ-organism for enzyme 

production by Novozymes 
during 2 nd semester 2023

This enzyme will be 
used in 2025 in the first 

industrial plant 

98% Conversion
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Long-term supply of Carbios enzyme ensured at industrial scale 

Å Exclusive and global agreement with Novozymes , 
world leader in enzyme production, derived from 
initial partnership established in 2019

Å Development, optimization, production and 
ǑǥǆǆƍȃʒŒƘǑǥǉŒŋʒŪƣǉʒ:ĨǉŃŷƣǑʈʒǆǉƣǆǉŷŒǝĨǉȃʒŒƘȍȃƖŒ

Video Voice of Partners -
Novozymes
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Strong, global protection of Carbios enzymes and processes

53 patent 
families 

Number of 
granted patents 

doubled
in 2 years

As of 31 December 2022

336 patent applications worldwide
In Europe, United States, Canada, Mexico, Brazil, Chinaɦʒ|ĨǆĨƘɦʒmƘŋŷĨɦʒæƣǥǝŲʒ~ƣǉŒĨɩ
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Patent portfolio evolution

Processes (recycling, biodegradation and bioproduction) Degrading enzymes

20-year
protection
from filing

date

2022
Patent

applications
Ą

Protection
until 2042

New polymers
From 2023 : focus on protecting innovation related to enzymatic degradation of other polymers

ÛǉƣĨńǝŷǼŒʒǆƣƍŷńȃʒǑŒńǥǉŒǑʒŷƘƘƣǼĨǝŷƣƘǑʒʅŪƣǉʒƍŷŪŒʆʒɧʒŪǉƣƖʒƍĨŃʒǝƣʒǆƍĨƘǝ



Industrial assets

Lionel Arras, Industrial Development Director
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Last demonstration step achieved before commercial scale

Pre-treatment
Depolymerization

Filtration steps
Separation of 
TA and MEG

Purification
of TA

Purification
of MEG

a PET selective

a Not inhibited by feedstock 
contaminants

aLimited degradation products 
because of low temperature 
and no solvent

Best PET reaction
conditions achieved

Highest Technology Readiness Level achieved >=7

Monomer of virgin -like quality 

aVery high purity allowing 
food -contact applications

a 95% depolymerization yield *

a 90% overall recovery on PTA **

Recovery yields at 
commercial scale target

* On reference feedstock (mixed coloredflakes)
** Purified TA
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Demo plant is fully operational to start licensing

Sept 2021 July 2022 Sept 2022

Åȧȥʒ«ŷƍƍŷƣƘʒʝʒǆǉƣƇŒńǝʒɦʒʵʒȦȧȥʒŒǈǥŷǆƖŒƘǝɦʒȧȪȥȥʒƖ2 for process technology

Å 25 field technicians, engineers, and PhDs

Å Designed in collaboration with Technip and best experts in the field

Å Capacity : 2 tons / batch

March 2023Feb 2023Feb 2022

Ramp-up

Conditions tuning for Quality, Yield, Efficiency, Sizing

Tests, data collectionCompleteLaunch
Process

Documents
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Construction of Carbios Industrial Demonstration Unit

Video timelapse
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Countdown to Reference Unit and First License

Objectives:

- Generate revenue from monomers sales

- Deliver first tons to partnering Brand 

Owners and other market players

- Train future licenseesat large scale

Demonstration plant
fully ready

Carbios Reference
Unit

Technology
Licensing
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PET first biorecycling plant in Longlaville

50k tons PET feedstock capacity
Plant commissioning : 2025

Longlaville (54), Grand Est
Green Field project
70 000 m 2 with room for expansion

5 shifts ɽ24 hours, 7 days a week
150 new jobs (66 employees + indirect)
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Reference Unit designed for maximized circularity and best LCA

Design Principles : 

ɯDesign margins
ɯMaterials 

selection

Product quality

ɯWater 
vaporization (MVR)
ɯHeat integration

Energy
minimization

ɯIncrease textile 
proportion
ɯReuseand recycle

process water
ɯMinimize waste

Improvements
Add -ons
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First plant on schedule and backed up

April 2023 2024Dec 2022

Permits application

H2 2023

Land preparation Commissioning
Production Start -up

Integrated teams
ÅCarbios and consultants ~15
ÅTechnip Energies ~ 65 

Technology
definition at scale

Procurement
Detailed Engineering

Design and planning

Construction

Plant staff : 
recruitment and training

70%

2025

Video Technip Energies


