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In the beginning was the bug...

y.YV/j

ldotea
metallica

HELMHOLTZ



S/

In the beginning was the bug...

Iélotea
met

allica

HELMHOLTZ



Distribution of flotsam

S/

)

Macrolitter (items km

Microlitter (items km™ 2)

M

0-1000
® 1,000-10,0

0

@ no information
'S

HELMHOLTZ



Distribution of flotsam
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LITTERBASE (https://itterbase.awi.de/)

AV

Litter Distribution  Biological Impacts ~ About us

Distribution of litter types in different realms (1,392 publications)
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@ Biotic

@ Fisheries (metal)
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@ CGlass/ceramics
@ Metal

@ Miscellaneous types
@ Paper/cardboard
@ Rope

@ Textiles/fabrics
@ Timber

@ Cigarette buds
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Quantities of plastics in the oceans VI

Total global marine plastic mass for the year 2020: 3,200 kt

<25 mm
plastic
150 kt

>25 mm

Macroplastic
3,050 kt

98% in ocean

95% macroplastic
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Kaandorp et al. 2023 - doi: 10.1038/s41561-023-01216-0
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Quantities of plastics in the oceans QA VI
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Global plastic production QA VI

Plastic production ¥
in million metric tons
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To do better... QA

* Improve waste management
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Recycling and contaminants VI
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To do better...
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* Improve waste management
 Improve recycling

HELMHOLTZ



Degradation
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To do better...

AV

* Improve waste management
 Improve recycling
« Understand degradation and improve degradability
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Plastic life-cycle greenhouse gas emissions QA VI

& Plastic production

Extraction and transport ﬁ
of fossil feedstock

(deforestation, fuel consumption,
emissions/loss)

(Refinery and processing)

Transport

Disposal

Release/evaporation of
(landfills, recycling, combustion)

carbonic compounds

Release/evaporation
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Plastic life-cycle greenhouse gas emissions QA VI

Annual Emissions from the

Plastic Lifecycle

295

/ Coal
““Plants

2 cumulative 10-15 % of
the remaining CO,-budget
to meet the 1.5 °C climate

target

Note: Compared to 500 megawatt coal-fired

power %Iants operating at full capacity. 2019 2030 2050
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To do better...

AV

Improve waste management

Improve recycling

Understand degradation and improve degradability
Reduce life-cycle greenhouse gas emissions
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Biota interactions and effects W.Y,V/j

. O KevGregory / Shulterstock |

S

Interactions

Behavior /
Mobility

Distribution

BIO 7
PLAGTICS Effects
EUQ@QE HELMHOLTZ



To do better... QA

Improve waste management

Improve recycling

Understand degradation and improve degradability
Reduce life-cycle greenhouse gas emissions
Reduce impacts on species and ecosystems
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Can bioplastics do better? QA VI

* Improve waste management

Improve recycling

Understand degradation and improve degradability
Reduce life-cycle greenhouse gas emissions
Reduce impacts on species and ecosystems
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Bioplastics fit for the future:
opportunities and challenges

BIO-PLASTICS EUROPE- FINAL CONFERENCE
21 January 2024, Hamburg europeanbioplastics
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N ABOUT EUBP

European Bioplastics:
30 years of bioplastics experience

* European Bioplastics represents the interest of the bioplastics industry along the entire value chain in Europe.

«  Our foremost goal and commitment is to build and strengthen a supporting policy framework in the EU for
bioplastics to thrive through a strong network and engagement in dialogue with all relevant stakeholders.

12 Members
Foundation of IBAW
Biodegradable polymers
Germany

50 Members 90 Members
Name change to European Bioplastics Networking on EU
Bioplastics incl. biobased & biodegradable & Member State level

Europe



N ABOUT EUBP

Activities and services biGpIER

EUBP is a knowledge partner and business network for
companies, experts, and all relevant stakeholder groups of the BIOPLASTICS AND THE
bioplastics industry. CIRCULAR ECONOMY

Our activities and services at a glance o o e s s e S, s, 470 Sy s s

» Gathering insights and knowledge about the industry

 Formulating and communicating our industry’s key
positions

» Representing our members’ policy interests in Europe

» Connecting our members with potential business
partners

» Facilitating a dynamic stakeholder dialogue

europeanbioplastics 5
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biobased biodegradable or both
(e.g. bio-PE) (e.g. PBAT) (e.g. starch blends)
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Terminology

-

biobased

The term biobased
describes a
material or product
that is (at least in
part) derived from
biomass.

europeanbioplastics

4
w3
biodegradable

Biodegradation is a natural chemical process in
which materials are being transformed into natural
substances such as water, carbon and biomass
with the help of microorganisms. The process of
biodegradation depends on the environmental
conditions as well as on the material or application
itself. Consequently, the process and its outcome
can vary considerably.

Biodegradability is linked to the structure of the
polymer chain and does not depend on the origin
of the raw materials.

alie

a8

compostable

Compostability is a characteristic of a
product that enables biodegradation
under specific conditions (i.e. a
certain temperature, timeframe, etc.).
At the end of this process, for
example in an industrial composting
plant, only natural products remain
(water, carbon, biomass).

Currently, the distinction is made
between industrial and home
composting.



I WHAT ARE BIOPLASTICS

M ate ri a I Biobased :feedstock
coordinate [ . are biodegradable
system for |

Bioplastics

Bioplastics

] | .
bioplastics eq.BlobasedPE, | e, PLA PHA
PEF, PET, PTT : PBS, Starch
blends
. . . Not /
B.|Op|ast|CS are bIObased’ biodegradable --cciiiiiiiii T T ———TT e Biodegradable
biodegradable, or both.
Conventional 1 Bioplastics
plastics : r
e.g. PBAT, PCL a_e
nearly all biodegradable
conventional
plastics e.g. PE, PP,
PET, PMMA, PVC
Source: Institute for Bioplastics and Biocomposites
Fossil-based feedstock © European Bioplastics

(IfBB) and European Bioplastics (EUBP)

europeanbioplastics
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Global Plastics Production (Plastics Europe)

World plastics production?®

8.9, 0.5
-
400.3 mt
in 2022 0

L

Fossii-basad

5] Mechanically recycled
(post-consumer)*

europeanbioplastics

3798 3804w 394 v 4003 w1

15
ne 1.3
0.8

N

B chemically recycled
{post-consumer)

M Blo-based plastics (Inckding blo-
ottributed plastics In 2022 dota)*

Ve

Bl Carbon-captured

11



Global production of bioplastics 2023 Global production capacities of bioplastics 2023

19 9% Biobased/non-biodegradable Biodegradable
o, )
P \ Bl ra 47.9% 52.1%
PEF=0 N PHaA
_ |
SCPC Other 1.1% I 31.0%PLA
0 N e
/
::D/ﬁ pE PP 05% / W 48% PHA
() . /
1% : Total: PET y Total: &
T o
3% — 1.80 million Pas B P17 135% / 2 18 6.4% SCPC
tonnes PBAT il
0, PET 22% mitlion 0.9% PBS
14% 5% APC tonnes
7%
. e PE  123% 4.6% PBAT
PP s
I R [ PEF' 0.0% I 42% CR?
N PA 183%
APG  Aliphatic polycarbonates PBS Polybutylene succinate PHA  Polyhydroxyalkanoates
CP Casein polymers and copolymers PLA  Polylactic acid
GCR Cellulose films PE Polyethylene PP Polypropylene . ) . ; ) . ) ) )
PA Polyamides PEF  Polyethylene furanoate PTT  Polytrimethylene terephthalate ' PEF is currently in development and predicted to be available in commercial scale in 2024. 2 regenerated cellulose films © European Bioplastics
PBAT Polv(butvlene adipate-co-terephthalate) PET  Polvethviene tereohthalate SGPG  Starch blends

europeanbioplastics



Utilisation rates of bioplastics 2023

in 1,000 tonnes

2,500
2,182
- 18%
2,000
1,813
- 17%
1,500
- 83% - 82%
1,000
0,500 . Production
Unused capacities
0
2022 2023

© European Bioplastics

europeanbioplastics

13



Global production capacities of bioplastics

in 1,000 tonnes

Forecast
8000 7,432
7,000 6,392 I
5,871
6,000 — —
5,000 4,839
4,000
3,000 2,670
2,182
1,813
2,000
1000 — SRR — . . — R . —
0,864
0 L — _ S S | EEN—— | S —
2022 2023 2024 2025 2026 2027 2028
Biobased/non-biodegradable [l Biodegradable Forecast [ Total

© European Bioplastics

europeanbioplastics



Global production capacities
of bioplastics (by market segment)

2023
1% 3%

1%\

Total:
2.18 million
tonnes

21%

5%

© European Bioplastics

europeanbioplastics

2028
1% 4%

1% A
4% —_ Total:
7.43 million

tonnes

13%

Packaging (flexible & rigid)
Agriculture & horticulture

Fibres (incl. woven & non-woven)
Automotive & transport

Electrics & electronics

Coatings & adhesives

Consumer goods

Building & construction

Others

15



Myths and Facts
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Myths and facts about

bioplastics

Myth Fact(s)

» Bio(degradable)plastics disturb mechanical .
recycling

europeanbioplastics

Bioplastics production capacities below 0,5% of
overall plastic production

48% bio-based durable and recyclable (mostly
“drop-ins”)

58% biodegradable products (e.g., biowaste
bags) intended for biowaste collection

Pre-sorting always necessary to avoid
contamination and widely available (NIR)

Potential contamination rate is near zero
Contamination rate of up to 3% rarely poses a
problem

17



TODAY, PLASTIC PACKAGING MATERIAL FLOWS ARE LARGELY LINEAR

8% CASCADED
RECYCLING?

4% PROCESS
LOSSES

2% CLOSED-LOOP
RECYCLING'

'WORLD ECONOMIC FORUM, ELLEN MACARTHUR FOUNDATION, MCKINSEY & COMPANY,
A NEW PLASTICS ECONOMY: RETHINKING THE FUTURE OF PLASTICS (2016)
ELLENMACARTHURFOUNDATION.ORG/PUBLICATIONS

1 Closed-loop recycling: Recycling of plastics into the same or similar-quality application
2 Cascaded recycling: Recycling of plastics into other, lower-value applications

EI*CEI'\‘RTHUR Source: Project Mainstream analysis - for details please refer to the extended version of the
FOUNDATION report available on the wel e of the Ellen MacArthur Foundation:
www.ellenmacarthurfoundation.org

europeanbioplastics



Myths and facts about bioplastics

Myth Fact(s)

* Mechanical recycling is the silver bullet * Huge amounts of plastic packaging waste is not
and will not be recycled — mainly for economic,

but also for technical reasons

* These include but are not limited to:

+ Small-format packaging

—— * Multi-material packaging
"‘ . -_! E + Food-waste contaminated packaging

-

 Incineration with energy recovery is best option

« Landfilling should be phased out

europeanbioplastics 19



Myths and facts about bioplastics

Myth Fact

» Biodegradable plastics certified according to EN * The 90% biodegradation rate refers to the
13432 need only to prove 90% biodegradation. conversion of the carbon (C) into carbon dioxide

* That means that up to 10% need not to (COy).
biodegrade and are liable to remain as « However, given that up to 40% of the C is
microplastics in the compost. converted into new biomass, the requirement of

90% CO, conversion poses a high barrier, as this
can only be achieved if part of the newly built
biomass is mineralized again.

Se —
rol I Tov

INDUSTRIAL

compostable

europeanbioplastics 20



Myths and facts about bioplastics

Myth Fact(s)

* Biodegradable plastics certified according to EN * This timeframe sets the boundaries for the
13432 need 12 weeks to disintegrate in industrial maximum thickness of a product to be certifiable
composting facilities. according to EN 13432.

* But because modern composting facilities * However, the thickness of most products sent in
mostly allow for an active rotting phase of only for testing and certification is far below the
between 3 to 6 weeks, the tested materials or certifiable thickness.

product will not biodegrade in time. * In the case of biowaste bags, the thickness is

often in the range of 5-10% of the certifiable
maximum thickness. This means that they will
completely biodegrade in just a few weeks.

europeanbioplastics 21



Conclusion

europeanbioplastics

At first glance, the on-going transition from a linear to
a circular economy in Europe is liable to hold a range
of opportunities for the bioplastics industry.

Circular by design, bioplastics combine numerous
properties that make them virtually predestined for a
circular economy.

Their advance, however, is slowed down by several
factors. These include, but are not limited to lack of
knowledge, persistent misinformation,
communicational challenges and, eventually, poor
legislative framework.

The way the bioplastics industry will be able to tackle
these challenges in the coming years will determine
the destiny of bioplastics in the near and distant future.



info@european-bioplastics.org

www.european-bioplastics.org

twitter.com/EUBioplastics

europeanbioplastics
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PERSPECTIVES OF THE EUROPEAN
BIOECONOMY:
ROLE OF BIO-BASED PLASTICS

Presentation at the
Final Conference H2020 Project “Bio-Plastics Europe”
Hamburg, January 23rd 2024

Dr. André Wolf
Head Division “Technology, Infrastructure and Industrial Development”
Centre for European Policy (cep), Berlin


http://www.cep.eu/
http://www.cep.eu/
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AGENDA

1. Economic relevance of the EU bioeconomy

2. Future potentials and challenges

3. Bio-based and biodegradable plastics: EU policies in the context of the Green Deal
4. The EU Biotechnology Initiative: Key fields of action

5. Recommendations for a future-proof policy framework
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ECONOMIC RELEVANCE OF THE BIOECONOMY

Evolution EU27 bioeconomy 2008-2019

10% = Key characteristics of bio-based industry
segments:

 EU27: More than EUR 400 billion annual Value
6% Added, about 8 million people employed

* Development and manufacturing very capital-
4% and knowledge-intensive, with need for
competencies from many disciplines

. * High potential for groundbreaking inventions,
[ ] but long development phases

0%
] e Strong interlinkages with other key technology
2% fields (e.g. nanotechnology, ICT)

Food, Bio-based Bio-based Paper Wood Bio-based Total . .
beverage and  textiles chemistry productsand  energy economy e Successful innovation equally dependent on

tobacco (excl. furniture (electricity, bas|c resea rch and venture Cap|ta|

biofuels) biofuels)

B Value added (average annual growth (%)) =@==Labor productivity (average annual growth (%)) ° Subject to a Complex set of p0||cy regUIationS

8%

2%

Source: JRC Bioeconomy Knowledge Observatory (2024), own calculations




FUTURE POTENTIALS AND CHALLENGES

Limitations access
venture capital

Source of growth-enhancing
innovation

Limitations / Challenges

Limitations access
skilled labor

Reduce CO2-footprint of

(jobs, value added) B

I

Improve resource efficiency through
new circularity channels A,

T

Ecological boundaries
land use

industry, energy, transport o @

Strengthen supply security (reduced
dependence on external fossils)

T

Heterogeneity
product properties

— Positive feedback effect

——
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BIO-BASED AND BIODEGRADABLE PLASTICS: EU POLICIES

-

Feedstock choice «—— Policy framework on biobased,

Sustainable Carbon Cycles
(COM(800) 2021)

v

Target 2030: 20 % of non-fossil biodegradable and compostable
plastics and chemicals plastics

(COM(682) 2022)
Clarifying conditions for the use of
the terms

A 4

Amendment REACH Regulation
(Commission Regulation (EU) 2023/2055 )
Restriction for the use of microplastics in
production

Plastics Directive
(Directive (EU) 2019/904 )
Ban of specific single-use plastic goods
(e.g. straws, cutlery) End-of-life treatment < ---- Revision Packaging and Packaging
Waste Regulation

(Proposal COM(2022) 677)

—— Legislative Requirement of compostability for
certain packaging (a.o. very lightweight
plastic bags); no interference with
===~ Proposal other waste streams

Production final goods

Final product markets

A 4

— Non-legislative (Communication)
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EU BIOTECHNOLOGY INITIATIVE: KEY FIELDS OF ACTION

Secure access to critical resources

e Sustainable biomass
e Venture Capital
e Skilled labor

Ensure formation of competitve markets

¢ Clear standards
e Consumer education
e Green procurement

Strenghen cooperation in and across value chains

e Research (across regions and disciplines)
e Education (public-private)
e Regulation (EU — Member States; EU — Global level)
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RECOMMENDATIONS FOR A FUTURE-PROOF POLICY FRAMEWORK

Promote skill supply:

Qualified workers

1 * Global recruitment campagins

Promote research cooperation:

» Across countries/regions
* Across institutions @
* Across disciplines  Ah

Biomass
generation

!

Basic resea

rch —— | Biotech innovation

Bio-based
manufacturing

Promote VC financing:

* Extend Public-Private
VC Funds

* Consider further tax
incentives for VC &T]

I

Venture Capital

!

Final product
markets

!

Usage

EolL-treatment

« Alignment of university curricula with industry needs
(“talent factories”)
* PPPs for training centers promoting upskilling

ia

Improve environmental
monitoring:

* GHG balance

* Biodiversity

* Indirect land use effects

Create innovation-friendly
market environment:

* Regulatory sandboxes

* Green public procurement
* Harmonized labelling and

certification E

Promote R&D in
recycling of bio-based
durable products C,

Overaching guidelines:

* Global standards on
sustainability criteria

* Legally binding Member
State goals for reducing
fossils as industry
feedstocks (bio-based,

hydrogen-based,
captured CO2) ‘@1
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Paving the Way for a European Carbon Market

Afr

rk for initiating the ke of carbon capture technologies

P

André Wolf

With increasing time pressure, it is becoming more and more evident that reducing greenhouse gas emissions
alone will not suffice to achieve the EU’s ambitious long-term climate targets. Carbon capture solutions, specif-

ically Negative Emission offer an

ity to diversify the existing mitigation portfolio, thus

ing a form of i With the EU-ETS being firmly established as a separate system, no

p
conflict with emission reduction goals will arise. However, several barriers remain for establishing a European
market for captured CO:. This cepinput analyzes the technical and economic potential of carbon capture and
defines key requirements for a future support framework.

>

Specific long-term targets and reliable As strategical guid: the EU should formulate
legally binding long-term targets for annual carbon removals, complementing the emission reduction targets.
These should rest on the requirements defined by the future certification scheme currently being negotiated.
EU-wide g for carbon g Negative Emission To initiate a
timely uptake of infant but promising technologies like Direct Air Capture, investments in this area should be
p by t ided Carbon-Contracts These should be allocated through competitive EU-
wide tender schemes.

Harmonized rules for building a cross-border CO; infrastructure: The build-up of a European carbon market
promoting spatial specialization requires a coordinated development of COz infrastructure, especially pipelines
and long-term storage sites. To this end, a uniform position on carbon storage must be established across
Member States as well as common rules for CO;transport.

A CCS research The of its own carbon capture strategy must not
lead to the EU’s splendid isolation. A large part of the global investment dynamics will emanate from the Anglo-
American countries in the medium term. The EU should take advantage of this by initiating a transatlantic
research partnership. This will allow it to benefit from future research findings and experience gained on the
other side of the Atlantic.

THANKS FOR
YOUR
ATTENTION!

Andrée Wolf

cep | Centrum fir Europaische Politik

wolf@cep.eu
030-43973746-0

www.cep.eu

cep

i ————
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A Bank to Boost Renewable Hydrogen

In search of policies to establish a first-mover-advantage

André Woll

Renewable hydrogen is in the midst of an upscaling process in the EU and worldwide. But revenue uncertainty
and coordination externalities in market development threaten to restrain Europe in this race. Policymakers

need new means to counter the disi ive of the “s d- age” and initiate long-term invest-

ments. In this spirit, the C. is yl hing a new funding i the ydrog

Bank.

Key propositions:

» The auctioning of production premiums for b gen i by the p ydrog
Bank fills a gap in the hydrogen funding landscape. It could become an effective tool for stimulating capacity-
building by providing c ion for syst ide cost and revenue uncertainties. However, the terms and

of the auction in the pilot phase risk giving rise to excessive support for large hydrogen

v

producers and generally low support efficiency.

The maximum permitted bidding level [ceiling price) should be reduced significantly. At the same time, par-
ticipation should be opened up to smaller producers to generate more competition. The conditions for cumu-
lation with other subsidies should also be reviewed, to avoid the risk of the Hydrogen Bank contributing to a
sectoral misallocation of renewable hydrogen.

The premium scheme can only be effective if it is embedded in a holistic support framework addressing bot-
tlenecks in all parts of the supply chains. The it of an H,- system, the reduction of
barriers to infrastructure investment and the promotion of the industrial transformation all remain key policy
priorities for market formation.

Centrum fiir Europaische Politik


http://www.cep.eu/
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Warm welcome from BIO-PLASTICS EUROPE Consortium!

=)  Round Table
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| About BPE pa

BIO-PLASTICS EUROPE

Developing and Implementing Sustainability-Based Solutions for Bio-Based Plastic
Production and Use to Preserve Land and Sea Environmental Quality in Europe

October 2019 — September 2023

s Ta | 1 |I!ns
34 3! mm
nFEy s

Kick-off in October 2019 After 1,5 years —in M18! After 3 years —in M36|

Project was operating under COVID-19 restrictions for 2 years
BIA J7
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About BPE S

PARTNERSHIP

Tty ABMcomrosie
APPLIED SCIENCES Arctic Bomatenaia

@ivl

e 22 partners
Zfraunhofer gl == T 13 countries
YY) B e ' 8.5 million Euros
f{imst : 8.2 millions by EU

loplastics €x

'
— ecoemes
795 El poder de la colaboracion gm} f
‘\ B|actiche (A aC|b..m tro
BI@DH&LK,/Y e r At of industral
Consigho Nazionale . —_—

\ delle Ricerche
C O ﬂ '|' ﬁ C '|' HAMBURG UNIVERSITY OF APPLIED SCIENCES
Research and Transfer Centre ,Sustainability and Climate Change Management” (FTZ-NK)
Ulmenliet 20, 21033 Hamburg, Germany P
I ﬂ F O E-mail: bioplastics@Ils.haw-hamburg.de, www.bioplasticseurope.eu ElE Q{({ AV
\)
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About BPE s

BIO-PLASTICS EUROPE

non-edible by-products of
food production, algae,

Pushes towards circular . S
economy

Feedstock

Identification and test
of innovative product design

Plastic waste collection,

recycling and littering Production

of material

Prenormative research
and field tests

Health and
environmental safety

Replication, policy-making,
capacity-building and upscaling / Production of
3 end-user goods

BIO
e PLAC
FUR

Life cycle assessment
environmental and economic

Information, communication,

and dissemination of results Use of end-user

goods

— HAW
— HAMBURG

O|60]0[0[0[0]0
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GOAL IS FOR SOLUTION TO BE SUSTAINABLE

BIAM &
'....0.0.00......O...l.............pLSTIS
FURELCE °

q E X p E C 'l' E D @ INNOVATIVE MATERIALS
0\, to foster and encourage deployment of innovative bio-based and biodegradable materials
Q E S U |_ -l_ S @ STAKEHOLDERS ENGAGEMENT

to ensure strong commitment of producers, politicians, industrial and private consumers
FOCUS

Cutlery, Soft and
Rigid Packaging,

@ BUSINESS MODELS
to experiment with innovative business models by incorporating circularity and sustainability
to maximize the value of materials along the entire value chain

@ SAFETY PROTOCOLS

Agricultural Mulch Film,
to ensure the safe use and end-of-life management on innovative bio-based plastics

Toys and Aquatic Materials
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GOAL IS FOR SOLUTION TO BE SUSTAINABLE

BIO Vo

..................................pLSTICS..
EUREPE

@ INNOVATIVE MATERIALS Environmental
to foster and encourage deployment of innovative bio-based and biodegradable materials \/_—_

Q E S U |_ T S @ STAKEHOLDERS ENGAGEMENT Social

to ensure strong commitment of producers, politicians, industrial and private consumers J_—_

FOCUS Economical
Gutlery, Soft and @ BUSINESS MODELS

Rigid Packaging to experiment with innovative business models by incorporating circularity and sustainability \/_—_
to maximize the value of materials along the entire value chain

Environmental/Social
Agricultural Mulch Film, @ SAFETY PROTOCOLS %ﬁl J—
to ensure the safe use and end-of-lite management on innovative bio-based plastics —

Toys and Aquatic Materials

The BIO-PLASTICS EUROPE Safety Protocol can be accessed directly through this link (it is best
viewed on a computer screen, laptop, or tablet): https://xd.adobe.com/view/2c735ca9-34c2-4b6f-
b596-d9afdffbdb84-7920/?fullscreen



https://xd.adobe.com/view/2c735ca9-34c2-4b6f-b596-d9afdffbdb84-7920/?fullscreen
https://xd.adobe.com/view/2c735ca9-34c2-4b6f-b596-d9afdffbdb84-7920/?fullscreen

Material development

5 Prototypes by M18:
The prototypes under development are:

BPE-SP-PBS ----- Soft Packaging

BPE-T-PHBV ---- Toys + Fishing Bait

B 0 Y e

BPE-C-PLA ------ Cutlery

BPE-RP-PLA ----- Rigid Packaging + Fishing Crates

BPE-AMF-PLA - Agricultural Mulch + Marine Geomaterial | -

session1 g g

Samples prepared
- Test Protocols finished

ARCTIC BIOMATERIALS - Finland ABMcomros

RIO Vo

SENT FOR LABORATORY AND FIELD TESTS

- Tests started 1%t of September 2020
- First results obtained autumn 2021

MODIFICATION of the compounds
after 1% round tests (2022)

2" round of TESTS (2022/2

EURDPE

DEMONSTRATORS: Toys, Cutlery, Agricultural Mulch,
Soft packaging (lab scale) 2024

2" round of MODIFICATIONS (2023)




Test sites
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AGENDA

MODIFICATION OF COMPOUNDS .4

BIODEGRADATION 1y

- 2
- Soil
- Sea :1
-River 41
. 3
- Composting A~ 4
- Laboratory Tests A

ECOTOXICITY 4
= Biota.4 + Migration tests 6

CONTROLLED CONDITIONS
- Structure [l -
_ Stability -2 + Recyclability D
- Recyclability 2

%%
;

-

%‘;—\— HAW AA

= HAMBURG
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FIRST ROUND TESTS ()

Degradation and Biodegradation

Ecotoxicity

n of earthworms in STMEs

A \\\ 'f‘:(\ /E<./1

¥ R 5.

Deg. under controlled conditions

SECOND ROUND TESTS @

+

Recyclability Migration tests

lab-scale flat extrusion of
BPE-T-PHBV-02, April 2022, @LBF




_ v ah
Pilot-scale Lsesiont It

= \ - |

pilot-scale film blowing of
BPE-SP-PBS-02, 2022

CNR-IPCB
quality check, pilot-scale film blowing of @
production test injection moulding of BPE-AMF-PLA-02, November 2022
BPE-PHBV-T-02, July 2022 @eKoala @Reyenvas

¢

BIO) o |

e PLASTICS e o o o o o &

FURSPCE 1 pilot-scale injection molding

of BPE-T-PHBV-03, November
2022, @NaKu

vulcanization test of BPE-
PHBV-T-03, 2022, @acib




Stakeholder
concerns

Desk-based research Primary data collection

Safe for human Safe for Industry Policy Society
health environment

: - Interactive stakeholder
Strategies, Policies Strategies, Policies witlshons
& Regulations & Regulations
Spring 21 | Si 21
Standardisation Standardisation pring ummer

Autumn ‘22
Test methods & protocols

Safety Protocol development

Preliminary concept established.

Bioplastics Safety Protocol

. p— — Final “Bioplastics Safety Protocol”
Si sting tool f Interactive S ., [ [
e tsontmnd | socmenvin (G Srve Availaplegaine
ioations roduct specificity. GOALS
obligations. p p ity.
4
// Social - Environmental Economic
H Ei jood worki e
Themes that should be included ///" Job crestion il Limit PR persiin
i i K . __,.--'__/";j and quality of life Minimize ozone envu'onmqntal Net cost cost
within a sustainability framework W Health depleton degradation o
. . pe Social SDG9: Industry investment
Local acceptance Reduce impacts Lo
have been Identlf.led' smployment . Reduce eutrophication acz?g:aol?on of manufactining "i‘r:‘l(r’::llrlﬁ;:r"sd = Sggl:nt;o
Final “Bioplastics Sustainability suppor Respect ecosystem  peguce | Ensure bio-based _ B gy
SDGS: Gender S0G carrying capacities  giohg) feedstocks are not SDdG.,[' Aflordatile Sc' Ge: Zero hunger
Framework” finalised oy waming overespolted  SMCeEnensIy I,
: itati SDG2:
SDG1L: Rﬁqucmg SDG4: Quality s SDG " SDGasf“'h’lIOn Good 'rl]iann
inequalities - - . .
L4 eq e0o17 education . SDG12: Responsible sggvm aLtI{aer i e and well-being
B I"’" V4 paneniioe consumption and wih
- T g SDG16: Peace, justice, production gro
d strong institutions
e PLASTICS o o @ ¢ @ @ @ o o .

SDG15: Life on Land
SDG11:Sustainable  SDG13: o ¢ o ¢ o o
cities and communities .
FURPE

change
The BIO-PLASTICS EUROPE Safety Protocol can be accessed directly through this link (it is best viewed on a computer screen, laptop, or tablet): https://xd.adobe.com/view/2c735ca9-34c2-4b6f-b596-
d9afdffbdb84-7920/?fullscreen



https://xd.adobe.com/view/2c735ca9-34c2-4b6f-b596-d9afdffbdb84-7920/?fullscreen
https://xd.adobe.com/view/2c735ca9-34c2-4b6f-b596-d9afdffbdb84-7920/?fullscreen

Evaluation of the total impacts of biodegradable
bio-based plastics:

First generation feedstocks:
- High environmental impacts
- Switch to 2" & 3™ generation

Task 8.1: Environmental life cycle assessment
(D 8.1/ D 8.2)

Task 8.2: Life cycle costing (D 8.3/ D 8.4)

Task 8.3: Definition and evaluation of business

Improvement needed in BBP
manufacturing

scenarios (D 8.5/ D 8.6)

THT  END OF LIFE

i =

]
Crucial differences between

\ USE and RE-{;E D,gRE,DN
different EoL-options w

LIFE CYCLE PERSPECTIVE
BIO
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The Handbook was presented and evaluated in the Stakeholders meeting,

BIm 4 — ey which was held in Brussels, October 21st , 2021 (Hybrid event).

B The following questions were discussed:
pl_ STI = Integrating new Biodegradable Bio-Based Plastic Materials into Waste
E U Q @ pE . Management and EOL Scenarios: What are the Priority Areas?

Integrating new Biodegradable Bio-Based Plastic Materials into Waste
Streams: What support is needed in the priority areas?

The test of usability and practical applicability the Handbook performed

during the stakeholders' event which was held in Brussels, November
30th — December 1st 2022.

The ideas and suggestions for the effective use

and dissemination of the handbook collected.

You can download it for free:

Handbook on the impacts of bio-based https://bioplasticseurope.eu/downloads/public-deliverables

and biodegradable plastics on existing
waste management frameworks

-Norlmn 2020

research agreement No. 860407
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HISCAP

% ] =

EUR®PE 6 online events — accross Europe
SUSTAINABLE SOLUTIONS FOR 2020-2022

BIO-BASED PLASTICS ON LAND AND SEA

Workshops Series (in person):

“Bio-based Biodegradable Plastics: Impact on Waste
Management Frameworks”

Brussels, Belgium, November 2022
Tallin, Estonia, October 2023
Vilnus, Lithuania, October 2023
Athens, Greece, November 2023

HISTORIC CITIES AGAINST
PLASTIC WASTE

HISCAP seeks to support especially historic cities and

PWNRE

municipalities in need of the latest knowledge and
effective, real-life solutions to cope with the many . . .

BIO »r
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SUSTAINABLE SOLUTIONS FOR
BIO-BASED PLASTICS ON LAND AND SEA

EUROPEAN BIOPLASTICS
RESEARCH NETWORK

nn broject hasrcamdtunging omthe

LinkedIn: over 1030 members
Preparing events

Foster communication between science & policy
Share experience

7 online events — science & policy
2020-2023

Collaborations:

1. Other projects
2. Scientific Experts
3. EC officers

4. Companies

Developed Projects2Policy Concept

BIO )7 3. :EUROPEAN
prSTI(g -~ 3| \Lf\l’_: NOMY
FURB®PE 7 Glaukos = \ETWORK

BIO s
e PLASTICS
FEURDPE

Explained in session 3
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MOOC “The new plastics economy: circular business models and sustainability”

» is led by University of Bologna with the scientific contribution of 16
project partners from 11 different countries and many guest speakers
from public and private sectors.

* 4 weeks: Each week has modules and units consisting in listening,
reading, case studies, roundtable, and success stories in the form of
interviews.

« + WEEK 1 - Introduction to BIO-PLASTICS EUROPE PROJECT;
« WEEK 2 - Plastic and bioplastic materials;
« WEEK 3 - The plastic value chain,

- .» WEEK 4 - Circularity and sustainability in the plastics economy.
I ./gzi}, v . ,
Py pLgSTI(S e ©6 06 0 0 © o ::S:Livtvai:aa;till;syeconomy: circular business models

EURDPE
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Summer School Bologna — July 2023

29 participants from 16 different EU countries

o SUMMER SCHOOL "THE NEW PLASTICS ECONOMY:
CIRCULAR BUSINESS MODELS AND SUSTAINABILITY"

toue ETTTWIDHSNN AcEnon  AUMISSIONAREQUIEMENTS  CONTACTUS  FRACTICALINFORMATION

Home [The Scmmer Schecl [ Guent azeskers <

Guest speakers

F Jelena Barbir
: ccade=a
ol Hewamburz
o 2uiene Sarkiris s bisiogist with 8 550 degres in

Angelo Paletta
Faademia
Alma Mater Stadizrum - Usivenita & Bologra

Sogelz Toleite teaches and researchen oo Inteenal

[

oSy Roberto Basso Francesco Quatraro
maate, F
§ 2ASSOFO0D Uriveraity of Torimz
- z. Sranzesce Quatrers i3 $ull pofesscr of Sconcmica ot
Ourerfthe company *E ‘ .

Alessandra Bonoli Ari Rosking
‘ ‘ ~duatry
“zademia
- 5 2
BI i ; Aima Maler Stodicrum - Universits & Bologna AZM CONPOSITE
® p |_ S T I ( S o ® ® ’ Sl prefessoc sl thi Univesally of Balogna; her maie AsiBzalmg rezetied ma 0 ot toc Akadam Leieraity

EURDPE




| Impact
BIO-PLASTICS EUROPE IMPACT

. Development of 5 bio-based and biodegradable prototypes for different
applications and specific protocols

. Creation of Safety Protocol for companies & Sustainability Framework

. Contributions to current plastic waste management strategies through the
public deliverable “Handbook on the impacts of bio-based and biodegradable
plastics on existing waste management frameworks”

. Development of business models through circular economy principles and
cross-chain collaboration technique

> 1 Massive Online Open Course titled “The new plastics economy: circular
business models and sustainability” + 1 Summer school

BIO f;/
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https://bioplasticseurope.eu/media/pages/downloads/public-deliverables/c2ca658fa8-1649418054/bpe-handbook_public.pdf
https://bioplasticseurope.eu/media/pages/downloads/public-deliverables/c2ca658fa8-1649418054/bpe-handbook_public.pdf

- | n

BIO-PLASTICS EUROPE IMPACT

> *Recommendations to current EU policies on bio-based and biodegradable
plastics

> *Creation of Projects2Policy concept with EuBioNet (grouping 49 EU projects)
> *Active engagement of over 2000 stakeholders within scope of the project

> Over 30 Scientific publications on bio-based and biodegradable plastics (IF>3)

L. C&D (M36): 500+ followers Facebook, 1000+ followers on Instagram, 600+
followers on Twitter, 1000+ followers LinkedIn, 600+ subscriptions to
Newsletter, 40.000+ visits Website

310 )7
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BIO-PLASTICS EUROPE IMPACT

END OF PROJECT
100+ Summer school
Project meatings Bologna July 2023 CONFERENCE HAMBURG

15+

Workshops organised 30+

Scientific papers 60+

Conferences attended 11 10
Workshops Non-scientific
publications
Safety protocol 18
Thesis

Scientific colloquium
about bioplastics:

2000 Launch of Network of
Stakeholders Historic Cities against
Plastic Waste (HISCAP)
and European Bio-plastics
Research Network (EBRN)

PROJECT2POLICY

Vietnam erspectives
concept Asian / European - ﬁsksp
symposium w» solutions
Waste management 10+ +
Hand book Massive Online Open Course by 5033 2edia
PROJECT KICK OFF BIO-PLASTICS EUROPE

posts

MEETING HAMBURG (HAW) (MOOC)

12

Conference
proceedings

B
BIO
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approx. 3000
GXMHO6

Followers

20+

over 100+

Workshops attended
Speeches




Thank you for joining us today.....

HAMBURG UNIVERSITY OF APPLIED SCIENCES

Research + Transfer Centre ,Sustainability & Climate Change
Management“ (FTZ-NK)

Ulmenliet 20 / 21033 Hamburg / Germany

T +49 40 428 75 6362 (Mon - Fri 8AM-3PM)

Email: bioplastics@Is.haw-hamburg.de

Website: https://bioplasticseurope.eu/

(,

S i RS T YN
2 ...... THANK YOU.EOR YOUR ATTENTION!

* X %

HAW Hamburg L Horizon 2020

31O 7
FURBOE
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Session 2:

Role of Science in Bio-
Plastics Industry

BIO

e OPLASTICS o © ©¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ©¢ ©¢ ¢ ©¢ ¢ ¢ ©¢ ©¢ ©¢ ©¢ ©¢ ©¢ 06 06 06 0 © ¢

EURDPE

Moderator: Carolyn Brand

Prospex Institute
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Challenges and opportunities in
Bioplastic’s world for producers

R&D Director Ari Rosling
Arctic Biomaterials (ABM)

BIO-PLASTICS EUROPE Final Conference
23rd January 2024 in Hamburg, Germany

BIOY J»r
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EUQ @pE This project has received funding from the European Union’s Horizon 2020 research and innovation programme under A BM COMPDS'TE

grant agreement No 860407. BIOPLASTICS EUROPE project website: www.bioplasticseurope.eu Arctic Biomaterials
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Arctic Biomaterials - Compounding

Polymer granules Plastic granules with

Functional additives =~ "=  specific properties
(material/processing)

maotor and
hydraulic
pump

BIO
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Converters

Profile extrusion

Tubing and pipe:
/ L
—_— J

BIO . Sheet and film
o PLASTICS Ve 0060600600000

E U Q @ p E Structural parts
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Bioplastic’s supply-chain

ABM

. Starch/sugar Monomer
Agriculture . .
| refinery production
BIO
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Bioplastics and market segments

e Material functionality 555
Be— Huge potential =
Require "better” materials

The application place

S 100
% specific requirements on
B | B the material
__________________________________________________________________________________________________________________________________________________________ performance and
properties

& < &
Bio-based/non-biodegradable @ PET Biodegradable PBAT
® PE ® PBS
BI("\ ® PA ® PLA
- ® PP ® PHA
@® PTT @ Starch blends
o p'—% others @ others

R S ABM

Source: European Bioplastics, nova-Institute (2020). More information: www.european-bioplastics.org/market and www.bio-based.eu/markets
Arctic Biomaterials



Presenter-Notizen
Präsentationsnotizen
The bio-based biodegradable market space is still in a developing phase. They are used in many application segements but the volumes are moderate. The most developed segment is the packaging segment. Unfortunately this segment is also most cost sensitive, while packaging materials are generally cheap.


o .

ABM - Bio-based biodegradable plastics
with focus on material performance

=> alternatives to fossil-based commodity plastics (ABS, PP, PE)

Semi-Durables

Disposables

30
e PLASTICS o o o 0o ¢ ¢ ¢ ¢ ¢ ¢ ¢ 0 o
EURDPCE




I A Requirements/Challanges B 4

Appliaction dependent

Polymer/additive producers Brandowners/consumers

Polymer & functional Material performance
additives - Mechanical
- Specific material - Heat resistance
proPert.i(.es - Colorability
- Availability - Dishwasher safe
- Bio-based/biocontent - Processability
- Biodegradable <j <j - Shelf-life
- Compostable .
- Processability Biocontent
Feed stock

Complies with regula-
tions(eg. Food contact)

Regulatory (FCA)

‘ - EolL (recycling)
Price

EURBPE Price
- [MrrEsSi
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Based on demands placed on ABM  and consequently demands ABM place on our supplier the available raw material pool is rather limited


Y 21.01.2024 ' Y
Bioplastics pool - challange

Global production capacities by material type

Other 1.1% 13.4% PBAT Other 1.1% 4.5% PBAT
(biu-b_ased/ (bio-based/
non-biodegradable) 4.3% © PBS non-biodegradable) 0.9% PBS
® PE 11.8% PE 14.8% 20.7% PLA
13.9% ® PLA ” ®
® Pet 9,8% Total: @ PET 4.2% 3.9% PHA =)
2.11 million 1:2% @ FHA o 1.1% Total
® PA 11.6% ’ tonnes 213% ® Starch blend f 2.292 million 17.9% Starch blends ]
. arch blends
N ®FP 3.9% tonnes 3.6% Colubsefims® @
PP 0.9% .
1.4% @ Other PEF 0.0%
PEF*  0,0% (plodesradatie) ®FTT 13.3%
® o000
L PTT 3.2% Bio-based/non-biodegradable
44,5%
Global production capacity 2019 by material o000 seence o000
ot Erpeon B, ot ) AL S 20 Bt Bio-basecinon- iodegradabe Bodegradatle

BIO
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Bio-based biodegradable plastics - Drivers

« Decoupling from fossil resources
— Use of plant based raw materials (corn, sugar cane -> biowaste (non-food) ->algea)

 Environmental aspects
— Production less energy demanding
— Reduced carbon footprint
— Address the littering problem
— Utilisation of various biomass & waste streams for polymer production

» Positive perception/image
— Brandowners’ sustainability policies
— Consumer awareness
— Success in medical field

 Regulative & economical incentives ARE NEEDED
— SUP directive in Europe

— In January 2020, China’s government banned several types of single-use plastics
(degradable are exempt)

— Tax reduction on bio-based plastics in Thailand
EURDPE COMPOSITE

4

Arctic Biomaterials
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Looking at bio-based biodegradable plastics one can recognize that a broader use of bioplastics face various challenges despite existing drivers


Here are shortly drivers and barriers typically mentioned with respect to the choice and use of bio-based, biodegradable plastics.

annual taxable income minus tax-deductible expenses and losses
Target products of 11 categories are;

Plastic carry bag
Garbage bags
Plastic cup
Single-use plastic plates and bowls
Plastic spoons, forks, and knives
Plastic straw
Plastic bags for agriculture
Plastic film to cover the soil
Plastic bottles
Plastic cup lid
Plastic film to cover cup lid


Bio-based biodegradable plastics - Barriers

« The bioplastic space is confusing - education
— Misleading information/definitions

* Availability (raw materials; feedstock issues) - ethics
 Incompatiblity with present process equipment
* Uncertainty in functional performance

 Development of appropriate infrastructure for recycling->Sustainability
&circular economy — EoL & Effiency

* Present regulatory requirements (SUP; natural polymers)

« Expensive - economics

V4

EURSPE AB3Mcomposite

Arctic Biomaterials


Presenter-Notizen
Präsentationsnotizen

Economics
Most bioplastics are currently more expensive to produce than
fossil-based plastics, mostly owing to economies of scale and the price
competitiveness of crude oil.

Efficiency
Bioplastic manufacturing processes can be less energy efficient than
fossil-based plastic processes and come with other environmental
burdens associated with agricultural farming.

End of life
For most bioplastics, recycling streams have yet to be established to
make them truly ‘circular’. Consumers remain uncertain of how to deal
with bioplastics after use. Compostable bioplastics are often rejected by
composters.

Ethics
Using first-generation biomass, which is often edible, remains
controversial owing to potential competition with food production.
Processes to efficiently use second-generation biowastes need to be
established.

Education
Consumers and plastic converters are confused about the usefulness
of bioplastics, owing to inconsistent labelling, contradicting life cycle
assessments and ‘greenwashing’. Improved information distribution and
consistent global standards need to be established.
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Summary

* Increasing production and use of fossil-based plastics and, overwhelming
environmental pollution is intolarable

« A ”bio-future” is inevitable
+ Functional & Sustainable bioplastic solutions available
+ Continous improvements in use of feedstocks for monomer production
+ Legislation and incentives drive and support bio-based plastic solutions
- Limited availability of polymers & additives fulfilling regulatory and price issues

- Collection/Recycling infrastructure is needed for circularity

BI - Expensive
o PL
EUnere /—]BMEDMPDSITE

Arctic Biomaterials
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Contact details

Arctic Biomaterials Oy LTD
Arvo Ylpon katu 41
33520 Tampere, Finland
info@arcticbiomaterials.com
www.abmcomposite.com

Ari Rosling (R&D Director) +358 (0)405726951
(ari.rosling@abmcomposite.com)

BIOY Vo
.ElLJQSé)%E /]BMEDMPDSITE

Arctic Bio


mailto:info@arcticbiomaterials.com
http://www.abmcomposite.com/
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Bio-based and biodegradable plastic materials

Global production capacities of bioplastics 2023

Biodegradable

6%
ELECTRICAL AND ELECTONICS
? 8% 23%
AUTOMOTIVE

BUILDING AND

E;?;);osed/non-blodegradable s, AGRICULTURE > > CONETRLCTION

—TTTT 4%

PP 05% ‘ N 48% PHA HOUSEWARE,
. e 135% 2”1|8 6.4% SOPC LEISURE & SPORTS

PET 22% el i |

v ‘ v 16% =

PEF' 0.0% l I 42% CR? OTHERS
B PA  183% -

39% o—!
" PEF is currently in development and predicted to be available in commercial scale in 2024, regenerated cellulose films Source: European Bioplastics, nova-institute (2023) PACK AGING
Global plastic production 2022: 400 Mt @ . l.

source |V

www.european-bioplastics.org

www.plasticseurope.org

Swedish Environmental
Research Institute


http://www.european-bioplastics.org/
http://www.european-bioplastics.org/
http://www.plasticseurope.org/

BIOPLASTIC
BIOMATERIAL

BIOPOLYMER

BIO-BASED PLASTIC
DROP-IN PLASTIC
(BIO)DEGRADABLE PLASTIC
COMPOSTABLE PLASTIC

Plastic

Renewable source
Carbon reduction

@ivl

Swedish Environmental
Research Institute



Bio-based plastic materials

e DEFINITION: BIO-BASED - DERIVED FROM BIOMASS

e DEFINITION: BIO-BASED PLASTIC - PLASTIC WHOLLY OR PARTLY
DERIVED FROM BIOMASS

e First, second and third generation raw materials

» Corn, sugarcanes
» Waste and biproducts — cooking oil, lignocellulosic biomass
» Algae, bacterial, (CO,

e Plastics marketed as bio-based are rarely 100 percent
bio-based, but are partly made from biomass

e Biodegradability might change

Source: CEN, EN 17615:2022 E

@ivl

Swedish Environmental
Research Institute



Bio-based plastic materials

PET PEF

— . @ivl
Non-biodegradable plastic Suedsh Envionmenta

Research Institute



Transition to bio-based materials - beneficial
from a climate point of view, but...

The difference in climate impact compared to fossil-based
plastic depends, among other things, on the type of plastic,
the raw materials used and how they have been cultivated
and processed

Some challenges

e Eutrophication and acidification
e Land use

e Water use

e Use of pesticides

e Biodiversity @ V1

Swedish Environmental
Research Institute
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(Bio)degradable plastic materials

* DEFINITION: BIODEGRADABILITY - POTENTIAL FOR A POLYMERIC MATERIAL TO UNDERGO A
BIODEGRADATION PROCESS

e  DEFINITION: BIODEGRADATION - PROCESS LEADING TO THE BREAKDOWN OF AN ORGANIC
COMPOUND BY MICROORGANISMS IN THE PRESENCE OF OXYGEN TO CARBON DIOXIDE, WATER,
MINERAL SALTS AND NEW BIOMASS, OR IN THE ABSENCE OF OXYGEN TO CARBON DIOXIDE,
METHANE, MINERAL SALTS AND NEW BIOMASS

e In nature — combination of degradation mechanisms
e Lab studies vs natural environments
e Specific environmental conditions

* Necessary applications/products

* Prevent littering

Source: CEN, EN 17615:2022 E . Swedish Environmental
PLA film Research Institute

6 months exposure



Bio-based # Biodegradable
Biodegradable # Bio-based



Compostable plastic materials

* DEFINITION: COMPOSTABILITY - POTENTIAL OF ITEMS OR
MATERIALS TO BE COMPOSTED AS DEFINED BY THE RELEVANT

STANDARDS AND REGULATIONS IN FORCE B o
| am not a

* Industrial composting vs home composting " plastic cup
100% Compostable 100% Biodegradabe
* Green-wash e

to help grow more crops.

e Varying infrastructure

e Confusing for consumers

Source: CEN, EN 17615:2022 E Swedish Environmental

Research Institute



Life cycle perspective

e |ntegrated safety and sustainability in the
design

e Sustainable raw materials

e Green and sustainable chemistry

e Recyclability of bio-based materials
* |mportance of additives

e Technological development

Clear regulation and financial incentives are essential to scale from
niche polymers to large-scale bio-based market applications with truly

sustainable impact

Recycling
Upgrading f‘
Re-building
Oil production 4
& Oi
Refinery f
Eco-cycle
— ol
o'
‘ e Raw mate al
iorefin: 4 f
o Green Uk
chemistry -
= i Emissions of VOCs
enewable . Nanoparticle release
raw material : Degradation during service life

Incineration
ﬁ
Waste \
collection and
management 3
Biodegradation
Biodeterioration
Biofragmentation
Assimilation
Biomass

F. Vilaplana, E. Stromberg, S. Karlsson; PDS, 95, 11, 2010, 2147-2161

@ivl

Swedish Environmental
Research Institute



The role of science

e Facilitate the transition to bio-based solutions

e Develop, transfer and interpret knowledge and skills
* |ndependent research

e International collaboration

e Support industrial implementation

e Support legislation




Thank you for your attention!

Emma Stromberg
emma.stromberg@ivl.se
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THE BUSINESS PERSPECTIVE

ANDTHEROLE OF INNOVATIVE BUSINESS MODELS
IN PROMOTING CIRCULAR BIOECONOMY
Eléonora Foschi (University of Bologna)

. BIOPLASTI
10 2. > Elmop
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Background

While making plastics from biomass or
ensuring that plastic products can
biodegrade in some receiving environments
can bring a numbgr of benefits cpmpared to Policy framework on
conventional plastics, these solutions have
their own sustainability challenges and )
trade-offs that should be well understood _ and compostable plastics
and duly taken into account.
They should also not detract from the need to
align the lifecycle of plastics with the circular
economy [..] .

biobased, biodegradable

BIO V7
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Literature review

Overarching CBE principles

Resource-efficiency, Optimizing value of biomass over time, Sustainability
Circular bioeconomy IS “an —
economic model in which oo o i R
b/oresourcesE are u§ed to mgke susanable '_ ,3_4& sioenersy & &
products with the highest possible ks T
added value in a sustainable way, Recing R o~

° ° C‘ I
with a cascaded use of materials ‘ T ’
and minimizing resource inputs and
. ' Enugyncovuyl&)mh%
outputs to the natural environment”. ‘u 4
Prolonged &

(Stegmann et al., 2020) - 4 ared e

biofuels

Source: Stegmann et al., 2020

— Bio-based plastics contribute to the circular bioeconomy when added valuve is created
and retained along value chains.
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Research design

STEPS
1. Literature review
— 2. Stakeholder engagement strategy
— 3. Sectorial analysis based on semi-structured interviews
4. Business cases:
———— a. Callfor action PERSPECTIVE S
b. Research & development partnership
c. Industrial demo
———» d. Focus groups o el
e. Business modelling sessions

INSIDE-OUT &

PERSPECTIVE APPROACH

BIO
e OLASTICS o © o ¢ ¢ ¢ ¢ o ¢ ¢ ¢ ¢ ©¢ ¢ ¢ ¢ ¢ ©¢ ¢ ©¢ ¢ © ¢ © 0 0 0 0 0 0 06 0 0 0 0 0 0

E U Q@ p E Aureli, S., Foschi, E., & Paletta, A. (2023). Management accounting for a circular economy: current limits and avenue for a dialogic approach. Accounting,
Auditing & Accountability Journal. (Research arficle)
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Sectoral analysis

v The market of BBPs is led by large R
companies

v' Production is mainly based on the supply of
st generation feedstock

Lack ot ot scocutiog ol

Comaicinn eudstock fc g

v' Use of BBPs is observed in established firms “““““ R
mainly

v  BBPs are commonly recognized as
innovative and green

v' Long R&D period (> 5 years)

v' Distant or missing contribution to the fully
circular bioeconomy

.6[@(5 ® © 0 0 0 0 0 0 0 0 0 0 0 0 O 0O 0 00 0O 0 0 0 0 00 0 0 0 00000 0 00

EUQ @pE Source: Foschi, E., Aureli, S., & Paletta, A. (2023). Linking bioeconomy, circular economy, and sustainability: Trends, gaps and future orientation in the bio-
based and biodegradable plastics industry. European Journal of Social Impact and Circular Economy, 4(2), 16-31. (Research article)
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Mulch film producer

“Technical challenges are normal, you have a new material, the
material have their properties and sometimes the properties are not well
suited, so you need to adapt”.

“The important thing is to do it in the right directions, where this type of solution
makes sense. We need to well understand what is behind. Most of them just say |
want a bio- degradable material because | don't want to see any plastic waste
and this is not the right approach. You really have to think about the product and
the end of life so saying | want a bio-degradable material”.

“There are a few projects where we do work with waste management facilities
but the problem is that waste management facilities are not the end of the
chain but the beginning of the chain”.

“No issues on machinability or changing production processes or the personnel. We use
the same machinery that processes the fossil-based plastics. And that’'s what makes the
shift very easy as if we need fo invent or invest on new factory”.

Compounders

BIOY Jor b o-Ta §i’1ﬂ‘! Some of the products we produce have this characteristic. Producing a
° pLF]/STI(S o o — mgf‘ plastic that is only bio-based can make sense or could make sense... we
FURBLE P G need to understand in which application segment...
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al / Che

Fluorishing
business
model canvas

ontext: Environm‘e\r‘n —— : = i
/ Ch / Bi ) -
BID Source: Upward, 2014
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Business case: eKoala oF

O SECTOR: toys eL(OQlQ
0 COMPANY SIZE: Small enterprise

0 COMPANY LOCATION: Italy APPLICATION: SAND TOYS

O VALUE PROPOSITION: produce and commercialize

Q
Q

— TEST based on BPE-T-PHBV-02
BIO V7

safe, healthy and environmental-friendly toys
MATERIALS: only BBPs

MARKET: mainly national

e OLASTICS o © o ¢ ¢ ¢ ¢ o ¢ ¢ ¢ ¢ ©¢ ¢ ¢ ¢ ¢ ©¢ ¢ ©¢ ¢ © ¢ © 0 0 0 0 0 0 06 0 0 0 0 0 0

E U Q e) p E Source: Eleonora Foschi, Selena Aureli, Angelo Paletta. eKoala: transitioning towards a sustainable business models in the toys industry. The case centre

(Teaching case)
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Business case: agricultural much film sector @<=
reyenvas

Q SECTOR: agriculture
0 COMPANY SIZE: big mulfi-national

APPLICATION: MULCH FILM
corporation T B T e

%

u.‘k'iq'
sy

B

O COMPANY LOCATION: Spain

O VALUE PROPOSITION:

O MATERIALS: from conventional
plastics to BnBPs and BBPs

O MARKET: both national and
international

O —ITEST based on BPE-AMF-PLA

Il TEST based on BPE-PHA
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Toys found in Environment
beaches (JRC): 1234 2 Society

toys &
partypoppers BIOPHYSICAL PEOPLE ECOSYSTEM
normalised with STOCKS s et e Rttt ACIURS
transect lengths of : ‘.,.'. : RELATIONSHIPS STAKEHOLDERS :
100m - 1 : S

Toys incenerated ,
disposed or littered :
(Sanchez): 80% , —_—

GOVERNANCE

CHANNELS ; e 5 NEEDS

by - e | i Physical 'm ~ 4 :
- N Reduce

Toys exported from e : ety g s e =cu
X - = ; & | o - o N = plastic

Improve
« the quality
of toys

pollution

China to Europe: o
) .
SGA’ T CO-DESTRUCTIONS

Toys containing
carcinogenic,
allergenic and

hormonal disrupting

substances in 2022: il | e :
27% of total | cool, sate and
notification

4

B wwwflurshingBusiness.ong We SC0GraZe yOou 10 use of Thls Carmvas |n your project of business.
This version |s NOT alty Ucensed for al or non-commercial use.

4 3 nghu
pA:uvwnm.zowaTu%mc Pefore use of to suppert the project pleass connect with us
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Agricultural film
collected in EU
in 2019 (EC):
63%

Agricultural film
stored, bunt,
burnied or
other: 37%

Agricultural film
recycled: 24%

BIO
e PLASTICS
EURDPE

BIOPHYSICAL

ECOSYSTEM

SERVICES

Flourishing Business Canvas o

Environment

Society
Economy

ACT IVITIES GOVERNANCE

RESOURCES PARTNERSHIPS

—

-~ <signed by:

REYENVAS, prart of ARMANDO ALVAREZ GROUP. UNIBO

CO-CREATIONS

VALUE
CO-DESTRUCTIONS

(ol Ju | ]

PEOPLE

W e 52 et
et i o s 12 2t S

RELATIONSHIPS STAKEHOLDERS

BENEFITS

Date:

ECOSYSTEM
ACTORS
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Conclusions

Firms cannot achieve circularity on their own but in ecosystems based on concerted,

global, systemic and collaborative initiatives.

TOYS

> While bio-based plastic is perceived as
social added-value, environmental value
may be provided by marine
biodegradability  because of  the
potential to reduce negative impacts
from unintentional littering.

» Value retention poses questions on the
link between durability and
biodegradability.

AGRICULTURE

» Added value is provided by soil

biodegradability which is perceived from
the economic and environmental
viewpoint  but major evidence is
necessary.

Value retention is  underestimated
because of the misconception about
universal biodegradability.
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Production capacity of bioplastics worldwide from 2022 to 2028, by type (in 1,000

metric tons)

10,000

The global production capacity of
bioplastics increased in 2022 to
1.8 million metric tons.
Biodegradable bioplastics
accounted for 864 thousand
metric tons of the total capacity in
2022. Growth is expected to
continue in the coming years, with
projections showing that global
production capacities of

8,000

6,000

4,000

Production capacity in thousand metric tons

2,000

bioplastics could reach in 7.4 0
million metric tons by 2028.
BIO

7,432

6,392

4,839

2,241
2,670

2025* 2026 2027* 2028*

@ BRiodegradable @ Bio-based/non-biodegradable
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Bioplastics are suitable for a broad range of end-
of-life options, including reuse, mechanical

recycling, organic recycling, and energy recovery.

The overwhelming part of the bioplastic volume
produced today can easily be recycled alongside
their conventional counterparts where separate
recycling streams for certain material types exist
(e.g. biobased PE in the PE-stream or biobased
PET in the PET-stream). This way, bioplastics
contribute to higher recycling quotas in the EU

and the implementation of the circular economy.

BIO

e PLASTICS

EURDPE

2
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https://www.european-bioplastics.org/bioplastics/waste-management/recycling/
https://www.european-bioplastics.org/bioplastics/waste-management/recycling/
https://www.european-bioplastics.org/bioplastics/waste-management/composting/
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Bio-based plastic waste collection

Possible routes of collection Possible routes of treatment Itis important to note that the current material flows of
bio-based and biodegradable plastic is not
T m— Composting commonly tracked. In general, bio-based and

biodegradable plastics are either:

+ separately collected with organic waste with the
aim of composting, when the labels on the products
guide the consumers to do so;

With plastic waste Waste-to-Energy

With residual waste Recycling - separately collected with conventional plastics
(recyclable waste), especially for bio-based “drop-
Determining factors: il in” plastics that are chemically similar to
andriln . .
0 i ’ conventional petroleum-based plastics;
¢ Labels . . .
* Local collection practices d dlSpOSEd Of in reS|dua| waste.
* Consumer behavior Determining factors:
,_ * Material type
BI S% * Local waste treatment

opLSTICS e o o o practices ®© ©6 06060060 0 0 06 06 0606060606 00 0 0 0 0 0 0 0

EURDPE



Bioplastics — closing the loop

BUILDING BLOCKS BIO-BASED PLASTICS
and biopolymers containing biogenic are a large family of materials that
carbon taken from the atmosphere. are derived from renewable materials,
-... some can be compostable.

: : k * MECHANICAL
08 : E * RECYCLING
RENEWABLE : i is the best end-of-life
RESOURCES : : option for the majority
increase resource i of bioplastics, e.g.
efficiency and re- S bio-based PET or
duce CO, emissions. " bio-based PE.

Conversion

PRODUCTS

made from bioplastics can be
found in all applications in which
fossil-based plastics are used.

Energy
recovery

ORGANIC RECYCLING
mabkes use of untapped biowaste
potential and strengthens the

secondary raw material market.
gsource: European Bioplastics

ENERGY RECOVERY

is an additional end-of-life option for bioplastic
materials where an alternative waste management
infrastructure does not exist.

22.01.2024 ‘m
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COLLECTION

Consumer discards product and decides on its fate

Plastics and packaging
waste collection

Sorting

Mixed plastic

- stream split into
homogenous
fractions

Processing
Remelting or
granulation

Biobased refuse
derived fuels for
renewable energy

in different
qualities

Recycled plastics

Biowaste collection

Sorting
Not applicable

Processing
Organic recycling

Residues

Compost as Biogas as
valuable soil renewable
improver energy

22.01.2024

|

-
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The social — behavioural factors impacting plastic
waste management

People are conditioned when it comes to recycling by factors such as:
- available infrastructure,

- awareness,

- knowledge and environmental concern,
- type and area of residence,

- perceived social pressure,

- legislation, and

- attitudes towards recycling.

»»»»»»

BIO :
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Technologies (present and approaching) for plastic waste and
bio-based plastic waste and management

Manual sorting based on markers and labels
Separation by density differences

Optical system, fluorescent and colouring dyes
Separation by dissolution

Near infrared

Digital identity for plastics (packaging)
Mechanical recycling

Chemical recycling

BIO
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Mechanical recycling

As most conventional plastics, bio-based plastics need to be )
recycled in separate streams for each material type. Where a - E D
recycling stream for a specific plastic type is established (e.g. !I

PE or PET), the bio-based alternatives (bio-PE, bio-PET) can be i B
recycled together with their conventional counterparts.

Mechanical @== Ppiastic recycling
= E bin & take-back
recycling

systems

Biobgsed
Furthermore, PLA is a bioplastic that is potentially recyclable o 0 ‘
but for which no separate recycling stream yet exists. The

corresponding sorting technology is, however, already

available. Specific material recycling of clean production scraps
is established and saves valuable resources. The recycling of

PLA after its use (so called post consumer plastics) will be

feasible as soon as the commercial volumes and sales increase

sufficiently to cover the investments required.

BIO
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>~ Energy
recovery
Mechanical m Collection
recycling ﬂ_ & sorting
plant (o) o™

©European Bioplastics
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Composting

/ 4
3 Certified compostable
. . i
plastic bags & packaging

help to collect more biowaste,
which can be turned into valuable
compost or into biogas.

©Euopean Bioplastcs

BIO
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plastic products i

Compostable _ .
plastic ‘ & biowaste N Biowaste
granulates _— gy Oin

T l\ Organic
e recycling

Plant-based F4 W Collection
-l
feedstocks 0 = of waste

\ @ Biogas** 1
anle
Compost g ‘ >

Organic
recycling plant®

* Industrial composting or anaerobic digestion (AD) with composting step. ©European Bioplastics
** Only in case of AD.
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The sustainable model to promote transition from non-degradable plastics to
bio-based materials

Policy Landscape Economic Trends

Strong interest to promote use of bio- Stronger business sector inclusion to
based materials use bio-based products

Common definition of bioplastic Financial support to innovations,
materials formulation SMEs, and production companies to
Clear objectives and targets to boost internal market for bio-based
encourage development of bio-based materials

materials production and bio-based Remove barriers to encourage
waste treatment infrastructure production of bio-based alternatives

Technological Trends

Innovations support developing economically accessible and environmental friendly bio-based
products and materials

Focus on bio-based materials introduction into the market

Strong regulation on EU and national Infrastructure development for biodegradable waste separation and treatment

level

Clear directives and harmonized
standards .
Focus on use of bio-based Environmental Trends

Legal Landscape

materialspromotion +  Accessible and clear instructions for end-users how biodegradable materials needs to be

Legal framework needs to focus on maintained and disposed to reduce environmental risks

clarifications and real-life situations . Bio-plastic collection infrastructure creation for end-users to avoid bio-plastics disposal in landfills
Bio-based products certification e 6 o o
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The priority areas for waste collection and management are summarized as (1):

e Establish the need and standards for LCA based screening
methods when deploying bio-based biodegradable plastics to
substitute other materials

e Establish and strive for universal access to easy-to-use collection
schemes to reduce the barrier to waste segregation for bio-based
biodegradable plastics

* Include strong incentives for participation
* Consider EPR system(s) specific for bio-based biodegradable
plastics to deal with the financing and additional
requirements for the recycling (if feasible) or composting of
BT ese materials

e OLASTICS o © ©¢ ©¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ©¢ ©¢ ©¢ ©¢ ©¢ ©¢ ©¢ ©¢ ©¢ ©¢ ©¢ © © 06 06 06 06 06 06 06 06 0 0 0 o
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The priority areas for waste collection and management are summarized as (2):

* Increase awareness on the impact of mismanaged plastic
waste, including bio-based biodegradable plastics, and
provide clear guidance on disposal (i.e. through labelling)
based on product type

» Set standards for the design of bio-based biodegradable
products to reduce the complexity in terms of additives,
recyclability, sorting accuracy in a sorting plant and improve .
compostability

« Test and evaluate pilot sorting and separation systems for bio-
based biodegradable plastics for the case of reuse,
mechanical recycling and in composting plants

« Test and evaluate the feasibility of post-consumer mechanical
recycling and chemical recycling systems for bio-based
biodegradable plastics

310 ;= ‘
e PLASTICS ooooooooooooooooooooooooo. o.j

EURDPE
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Thank You

(vlontact:
Zaneta Stasiskiené
zaneta.stasiskiene@ktu.It
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Session 3:
Policy Session

Moderator: Emma Stromberg

Swedish Environmental Research Institute
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Dr. Paola Migliorini

EU Policy Officer — Deputy head of Unit ENV.B1

based, biodegradable and compostable
31O lastics
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Dr. Silvia Maltagliati
EU Policy Officer, Unit B1 — Green Transitions

Horizon Europe R&l programming on bio-
;10’2 pased and biodegradable plastics
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BIO-PLASTIC EUROPE: POLICY FRAMEWORK

INPUTS

EUQ&)PE
Applications
WMl

Inputs from project partners

Work packages

te collection, r nd littering

Pre-normative research and field tests

Bio-based plastic safety components

Replication, policy
and upscaling

King, capacity-building

Information, co

This project has received funding from the European
Union's Horizon 2020 research and innovation
programme under grant agreement No. 860407

=— HAW
— HAMBURG

MACRO LEVEL

Stakeholder Engagement Process

External
stakeholders

EU bio-plastics
engaged stakeholders

WP9

N

WP5

BIO-BASED PLASTIC INDUSTRY LEVEL
Bio-based plastic industry strategies

= Resource efficiency strategy
= Eneabling technologies
» Regulatory measures

= Waste collection,
composing and feedstock

= Bioeconomy strategy

WP5

« Circular economy action plan

= Incentives / long-term
investment security

WPe

D5.2 - Technical report: biodegradable and
compostable solutions supporting
policymaking in research, innovation and
technology with focus on the EU plastic
strategy

D5.3 - Report: strategies for circular
innovation of the whole bio-based plastics
system

D5.4 - Policy brief

WP6

FIRM LEVEL

Firms” industrial and managerial bio-based plastic practices
KEY VALUE CHAIN SUPPLIERS

= Plastic waste collection
and sorting organisations

= Feedstock companies

= Bio-refining companies

» Chemical industry as
bio-based plastic producers

= Bio-based plastic
manufacturers

« Recycling and composting
plants

» Materials developers.
= Business model developers

D6.4 - A comprehensive report with the
measures required to allow the safe use of
bio-based plastic materials used for toys,
packaging of food stuffs and shipping,
fishing, and aquaculture equipment to
allow a simpler way of standardising
products comprised of bioplast

WP7

D7.5 - Guidelines and summary document
for policy makers

INDIVIDUAL LEVEL

Sustainable consumption and plastic destination

WP4

WpP8

D8.6 - Report on definition and evaluation

of business scenarios
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Introducing the BIO-PLASTICS EUROPE project white paper

From afterthought to strategic positioning

* A white paper informs readers concisely about a complex issue - a white paper on how a future bioplastic
and presents the producers philosophy on the matter. system could contribute to EU policies in
the transition to a circular economy.
* Built on the expertise of the writers, in this case;
* brings together all the work that has been completed in the
BPE project, and,
* uses project outputs (papers, deliverables, policy briefs, tools,
fra meworks, etc.) to tell a story. This document has been produced on :::;l;:;r:::c.tn collaboration with, the BIO-PLASTICS

Date of publication:

January 2024

Authors (BIOPLASTICS EUROPE policy sub-group)

e Structure:

* Dr Jelena Barbir — Hamburg University of Applied Sciences

° Problem statement *  Dr Carly Fletcher — Manchester Metropolitan University
*  Flintull Annica Eriksson — VL
b Backgrou nd *  Michela Mazzoccoli — TICASS sgrl,
. * Carolyn Brand — Prospex Institute
4 SOI utlo n s . IlQngE|a Hann — Prospex Institute
LY .
BIO o
LASTICS
.......................... EURSLE
= tamaune  ABMcomros acib___- - B#pastiche caws====© !

S
B Io — / 5 fraunhofer . HHI @A= ivl P e
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e PLASTICS
FUR®PE

BPE white paper: Problem statement

Bioplastics are often an afterthought within current EU
policy and therefore not properly considered or
accommodated within evolving policy developments.
As such, the European Bioplastic system is not
functioning as well as it could be and its contribution
to the circular economy is not being fully realised.
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BPE white paper: Backgroun

=

-
<~

* Plastic has become
ubiquitous in modern
society.

* Huge environmental
implications regarding
its production and
disposal.

BIO f/
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BPE white paper: Background

Are “bioplastics” sustainable?
..abstract concept — highly dependent on context..

Bio-based materials decouple
production from fossil resources

Concerns related to social
implications (15t Gen
feedstocks).

Functionality of
biodegradability enables other
waste management routes.. N 4

Doesn’t necessarily encourage
v REFUSE/REDUCE elements of
the waste hierarchy

LCA studies are inconclusive or contradictory
BIM Vo or lack the data needed!
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BPE white paper: Background

How have bioplastics been acknowledged by current EU policy??

. . Bi
Single-Use Plastic Bags Plastic Packag oe Waste . lobased,
. and Packaging biodegradable and
Plastic (SUP) (PB) Framework .
. S waste (PPPW) . compostable plastics
Directive Directive . . Directive .
Directive (policy framework)

“The adapted definition of plastics should therefore cover [...] and bio-based and
biodegradable plastics regardless of whether they are derived from biomass or
are intended to biodegrade over time. “ (SUP)

“The Commission should ask the European Committee for
Standardization to develop a separate standard for home-
. compostable packaging.” (PB)
® pLﬁ@T[(g ® © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 O 0 O O O 0 0 0 O 0 O 0 O 0 0 0 0 0 o0
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BPE white paper: Solutions — Policy Briefs

I Focus on broader system vs. Circular Economy I I Focus on specific market / application I

Environmental impacts of

Feedstocks High price production and disposal

i

Recyclability vs .
Bio-based plastic content:
biodegradability according ter.hnlcalpa nd political

to European policy
framework aspects

=

Biodegradationvs Lack of harmonised waste

lear labellin
durability management system Aastrisaiing

B8 = A & &

Still uncertainty about the
biodegradation into natural
environment

Insufficient implementation
of recycling systems

Fields: Eé’gmritr‘mm Legal Economical ‘ Technological :f Environmental (i Social

BIO J7
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BPE white paper: Solutions — Other tools

» Sustainability Framework for Bio-based projects:

How can we ensure that bio-based projects of the future consider ALL

aspects of sustainability.

 Suitability Assessment Framework:

Determines if the property of biodegradability adds value for an Virtual communication tools:

application

» Safety Protocol for companies:

A tool to navigate the different standards, rules and regulation

associated with bio-based and biodegradable plastics

* Analytical testing protocols and recommendations:

Critique of current testing methods and standards

‘¢
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BPE white paper: Solutions —Networks & Concepts

Networks: Concepts:

SUSTAINABLE SOLUTIONS FOR a
BIO-BASED PLASTICS ON LAND AND SEA Projects soutput
?o\'\cﬂ
HISTORIC CITIES AGAINST d\eﬁs"’ Policy LI
PLASTIC WASTE e
o :
A Projects il
° o\‘\c‘l“‘
\'\d .
(o0 CIET -outeut
2©
5 _
“pny‘ Projects s
QO

ol :
o Policy... M
?‘0\
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SUSTAINABLE SOLUTIONS FOR
BIO-BASED PLASTICS ON LAND AND SEA

EUROPEAN BIOPLASTICS
RESEARCH NETWORK
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Contributions of EU Projects to the Policy

\

Project 1 Project 2 Project 3  Project4  Project5 Project 6  Project ...

o ——
Project deliverables | Project deliverables

White papers White papers White papers
l 4 4 4 4 l

EU POLICY - decision makers
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This is really nice...

...BUT we need a holistic approach!

There is an urgent need to encourage
a holistic, collaborative debate,
shortening the gap between
research projects (SCIENCE) and
decision-makers (POLICY). J

¢
3107 FURGPEAN
™ ™ ° ™ ° ™ ™ ° ® ™ o ® ° BIUEUUNOMY ) @
PLIIle 0000 eeceececccccsseeeee LNERVOHK K
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Gathering projects and policy makers

June 2020

Meeting past and current H2020 projects & Policy officers

Wz

June 2021

BIO-PLASTICS EUROPE & SEALIVE meeting Policy officers

ﬁ

BIO-PLASTICS EUROPE: 10 Horizon projects — work on Policy

I November 2022 I

BIO-PLASTICS EUROPE & GLAUKOS — 49 projects work on policy

N4

November 2022

Projects2Policy - ....

EETCS HROPEAR
.EUQng......0.....0.0.0...00. CJ_E:]\]ET\V‘VE‘:.RK@'IKOS'
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Projects2Policy CONCEPT

The collaboration between the GLAUKOS project, BIO-PLASTICS EUROPE project, European
Bioplastics Research Network (EBRN) and the European Bioeconomy Network (EuBioNet).
(EuBioNet) led to the organisation of:

e WORKSHOP: “Unlock the potential of bio-based and biodegradable plastics: challenges
to be addressed”, held online on 3rd November 2022 from 09:00-12:00 (CET).

e 7th EBRN EVENT: “Aligning outcomes from EU projects with the EU policy for bio-based
and biodegradable plastics” - the outcomes of the previous workshop were used to
engage in the discussion between projects and policy officers.

¢

BIO »r FUROPEAN
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https://glaukos-project.eu/
https://bioplasticseurope.eu/
https://bioplasticseurope.eu/stakeholderengagement
https://bioplasticseurope.eu/stakeholderengagement
https://eubionet.eu/

/& Projects2PolicyConcept NP

PROJECTS TO POLICY

WORKSHORP ...

» efficient way to gather inputs

* by optimising time and efforts (from projects and policy makers)
* optimum outputs

HOW IT WORKED IN PRACTICE....
BIO

e PLASTI(S o © ¢ ¢ ¢ ¢ ©¢ ©¢ ©¢ ¢ ©¢ ¢ ¢ ©¢ ©¢ ©¢ ©¢ ©¢ ©¢ ¢ ©¢ 06 ©¢ 06 0 0 0 0 0 0 0 0 0 0 0 0 o

EURDPE



_ Project "Bio-plastics” Partners Stakeholder Engagement News
M38: WORKSHOP ==
e

Unlock the potential of bio-based

«  The 4 main topics were: 1) LCA of bio- and biodegradable plastics:
based vs conventional plastics, 2) end- challenges to be addressed
Of'life OptionS, 3) raiSing awareness, Here you can read a summary of the workshop organized by Glaukos and BIO-
stakeholder engagement’ collaboration PLASTICS EUROPE projects, which took place online on 3rd November 2022, from

9.00 to 12.00 (CET).

and coordination and 4) projects’
contribution to EU policies.

* Intotal, over 70 active participants
took part in the workshop, representing
49 relevant EU projects.

Challenges
g

BI0 )7
e PLASTICS o ©¢ ¢ ¢ ¢ ¢ ¢ @ ©¢ ¢ ¢ ¢ ¢ o
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Overview of 39 November workshop

System perspective: LCA of Bio-
based vs conventional plastics
End-of-Liie options
(biodegradability, ecotoxicity,
recyclability, leakage, eic)

Raising awareness, stakeholder]
engagement, collaboration and

coordination
Projects’ contribution to EU

policies

92 (76%)

34 countries -

§ .
ggg xgﬁg olchemiaﬂo:::wuoommn 5 . .
o §y 3 £ sustrack o wn § ST 120 registered participants

'm"g ¢ @ glaukos o > 90 unique visitors

g . o bio-plastics europe gf §§ . . .
93 o= statbbs ggesgeal iy > 70 active participants
§  plx redondo gemo =°8-3§im‘

49 Projects o £ 2
EE%TI(S I LJEUI:R(OFEAN /\
] ®© 6 06 o © 06 0 0 © 06 06 0 0 0 06 0 0 0 0 0 0 0o o el '
<SNETWORK Glaukos

EURDPE
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M 3 8 . 7th E B R N FEURELCE  Projects2policy: “Aligning

outcomes from EU projects with
DEe DA

- BIO-PLASTICS EUROPE and GLAUKOS ~ the EU policy for bio-based and
continued their fruitful collaboration with the Subscribe to our biodegradable plastics”

event on the 23rd November that was e 7 On 23rd N ber 2022, BIO-PLASTICS EUROPE hosted the 7th EBRN t i

HPRE H n 23rd November , - osted the event in
attended by 50 p art_| Cl p ants , 12 Of W h IC h ‘ EU Policy Fr 5 collaboration with GLAUKOS project. The event took place online from 10 to 12h
were EU p o I I Cy Offl cers, an d Vi ewed by 59 ' i — (CET) and was also streamed live. The workshop was joined by representatives of EU
p eo p | ein th e | |VeSt ream. = research projects as well as EU policy officers.

|/ &

7* EBRN Event: Projec

*  The event built on previous joint work
between the two projects, presenting the

plastics are designed to address unintentional release in the environment.

Outcomes Of a Workshop Org anlsed earlier In ;:::-based coatings for different lications can minimi i ics release and i performances of
Nove m be r, W h e r e 49 E U . p r OJ eCtS * Biodegradability in different envi should be further ii i as well as ications for which it makes sense
discussed possible policy
r e C 0 m m e n d at I 0 n S i an d C h al I e n g eS tO b e * Need to reduce a produft's resource use and emissions to the environment to improve its social and socio-economic
addressed in the field of bio-based and i e

. . * Support the of the and through policy, pre-normative, business models, and training
blodegradable plastlcs_ actions should be deployed in several i

* Consider the chemicals used in the materials and their toxicity (incl. additives). Make sure that materials are not only
sustainable but also safe for humans and the environment at all stages of a product's life cycle.

BIMN )7 Feedback from EU Policy Officers-8mins

»g HS5[1(S e @ @ o o ¢ 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0o AQRELN < 1
EURSPE < /Claukos
oy,
B I Y -) / BIO-PLASTICS EUROPE and GLAUKOS continued their fruitful collaboration with the
e PLASTICS o ¢ ¢ ¢ ¢ ¢ ¢ @ @ ¢ o o event on the 23rd November that was attended by 50 participants, 12 of which were EU
E U Q @ p E policy officers, and viewed by 59 people in the livestream. The event built on previous joint

work between the two projects, presenting the outcomes of a workshop organised earlier in
November, where 49 EU projects discussed possible policy recommendations and
challenges to be addressed in the field of bio-based and biodegradable plastics.
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‘&&mv .Output This format (Projects2Policy) can be
¢ replicated in different domain to
oS _ shorten the gap between projects and
I Hieleid coutput .. e s
o policies, by facilitating the exploitation
o | of Actionable Knowledge for policies,
°0 i .
o Policy I generated by EU funded projects.
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DEVELOPING AND IMPLEMENTING SUSTAINABILITY-BASED SOLUTIONS
FOR BIO-BASED PLASTIC PRODUCTION AND USE TO PRESERVE LAND
AND SEA ENVIRONMENTAL QUALITY IN EUROPE

HAW Hamburg

BIO

Projects2Policy Concept | session3 | ‘m
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SEALYVE

Strategies of circular Economy and Advanced bio-based solutions
to keep our Lands and seas allVE from plastics contamination

Policy Conclusions from the SEALIVE Project

BIO-PLASTICS EUROPE Final Conference
Hamburg 23 January 2024

Dr Andrew Farmer, IEEP
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Introduction SEAL%VE

SEALIVE: a H2020 Project running October 2019 to March 2024. Aims to
demonstrate innovative circular strategies for bio-based plastics so to reduce
plastic waste & contamination.

Research includes: developing polymers, developing products, business
models, testing (e.g. biodegradability), developing standards, policy analysis,
communication.

This presentation sets out some policy conclusions from the research. Some
Key Questions that policy needs to address:

What is the nature of sustainable sourcing?
What can be composted, where and how to tell consumers?
What are biodegradables useful for? Solve/reduce a problem?

What is interaction with waste management. Can you recycle? Will
you recycle? Consumers again!

Comparison to status quo/other alternatives

ved funding from the European Union’s Horizon 2020 Research and Inn

is project ha: on

der grant a nt No 862910 (SEALIVE) This t ut reflects | the th I'
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The Policy Uncertainty SEAL%VE

On production of bio-based materials
Use of compostables

Biodegradable products — what, where, etc?

The Policy Foundation (lacking)

Extent/detail of desired bioeconomy

Circular economy:

 What is the end point?

* What materials/waste management needed to deliver this?
Plastics policy (EU/UN):

* What do we need plastics for?

* What types of plastics are best for these uses?

* How to make these as circular as possible?

* How to reduce their negative impacts?

as received funding from the European Union sH 2020R rch a
nt agreemen t No 862910 (SEALIVE) Th p reflec Iy the
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Definitions SEAL%VE

* Law and policy must have clear definitions

 “Bio-based”, “biodegradable”, “compostable” — all used in
different ways in different policies

 “Bio-based” —the raw polymer, the plastic, the product?
* “Biodegradable” — an intrinsic and/or extrinsic property?
 “Compostable” —industrial, home?

 Define all terms in law in clear way and be consistent across policies

e Challenge of scientific vs legal definitions (e.g. links to standards)

This project has received funding from the European Union’s Horizon 2020 Research and Innovation

t No 862910 (SEALIVE). This output reflects only th: ’s Vi I H
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Consistent Approach to Plastics SE AL%VE

 Much debate on bio-based and biodegradable plastics takes the “plastics are
bad” view.

* Asaresult, we often don’t see a consistent approach to plastics.

* There are statements that biodegradable plastics should only be used if they
don’t cause harm:

* UN Treaty Revised Zero Draft (option): “Parties shall ensure that alternative
plastics and plastic products are safe, environmentally sound and sustainable”

* Why is this not a requirement for all plastic?
* Note one option is “safer” rather than “safe”

ved funding from the European Union’s Horizon 2020 Research and Inn
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Challenges — practical and research SEAL%VE

 We live in an imperfect system — policies on plastics must take account of
continued littering, illegal waste activity.

* How will consumers behave? How much information can they process?
e Littering of biodegradables?
 Composting, recycling, etc in household waste separation

 How well designed are (will be) our materials systems to cope with failure
in the system from human behaviour?

This project has received funding from the European Union’s Horizon 2020 Research and Innovation

t No 862910 (SEALIVE). This output reflects only th: ’s Vi I H
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Conclusions SEAL%VE

* The policy environment is always changing, so conclusions for bio-based
and biodegradable plastics will change

* The technical environment is always changing — waste management
techniques, economics of value chains, new plastics behaviour, etc., so
conclusions for bio-based and biodegradable plastics will change

* Some principles are clear — definitions, innovation, etc.

* Need for EU policy to update (e.g. Plastics Strategy) and UN Treaty to be
robust and consistent

e SEALIVE Policy Briefs:
* Ensuring policy supports innovation
* Littering
e Definitions
* Packaging and Packaging Waste Proposal
* UN Treaty

This project has received funding from the European Union’s Horizon 2020 Research and Innovation
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SEALIVE Final Policy Conference SEA

Online: Tuesday February 13t 9.30-13.00 CET

Will explore findings from products developed in SEALIVE, research on
end-of-life, biodegradation testing, development of standards, wider
policy work, etc.

Register:



https://forms.office.com/r/LuZRdVkUhQ

SEALYVE

Strategies of circular Economy and Advanced bio-based solutions
to keep our Lands and seas allVE from plastics contamination

Thank you

Andrew Farmer

afarmer@ieep.eu

Project Manager

Marian Garcia Fernandez
ITENE

Email: marian.garcia@itene.com

Project Coordinator

Miriam Gallur
ITENE
Email: miriam.gallur@itene.com

This project has received funding from the European Union’s Horizon 2020 Research and Innovation

programme under grant agreement No 862910 (SEALIVE). This output reflects only the author’s view
and the European Union cannot be held responsible for any use that may be made of the information

contained therein.

Communications
Annette Wilson

Intrigo

Email: annette@intrigo.eu

Y @EU_SEALIVE www.sealive.eu
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