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GENERATION AND DISCARDING OF PLASTIC WASTE
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FATE OF PLASTIC PACKAGING MATERIALS
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EU PLASTIC POLICY

Almost 26 million tonnes Around 80%

of plastic waste is generated of marine litter is plastic
in Europe every year

Plastics are an important material in our economy and daily lives. However,

they can have serious negative effects on the environment and human
health.

The EU is taking action on plastics to tackle plastic pollution and marine
litter, and to accelerate the transition to a circular plastics economy.

The plastics strategy aims to protect our environment and reduce marine

litter, greenhouse gas emissions and our dependence on imported fossil
fuels.

It will support more sustainable and safer consumption and production
patterns for plastics. The plastics strategy also aims to transform the way
plastic products are designed, produced, used and recycled in the EU.

87% of Europeans are worried
about the impact of plastic
products on the environment




EU FIVE-STEP WASTE HIERARCHY (i)

The EU Waste Framework Directive (2008/98/EC)

Prevention/
minimisation

defines a five-step waste hierarchy, ranking the
treatments of waste based on their ability to conserve

resources.

Reuse
Follow the waste hierarchy:
RECYC"I’Ig First consider how to reduce packaging, then design
for reuse, next for recycling and then, where
appropriate, for composting before considering

Recovery

recovery and disposal.
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Maximum
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EU PLASTIC POLICY ()

The EU is taking action to tackle plastic pollution and marine litter to accelerate the transition to a
circular and resource-efficient plastics economy.

Specific rules and targets apply to certain areas, including:

* Single-use plastics,

* Plastic packaging,

* Microplastics,

* Bio-based, biodegradable and compostable plastics.



DIRECTIVE (EU) 2019/904 —SINGLE-USE PLASTIC (SUP) REGULATION ()

Scope

Single-use plastics are made wholly or partly of plastic and are typically intended to be used just once or for a short period of time
before they are thrown away.

Market restrictions (bans)

The plastic products to be banned under the directive include:

« cutlery (forks, knives, spoons, chopsticks); plates; straws; cotton bud sticks; beverage stirrers; sticks to be attached to and to
support balloons; food containers made of expanded polystyrene; products made from oxo-degradable plastic.

Consumption reductions

* Inline with the EU’s waste policy, EU countries are required to:
take measures to reduce the consumption of certain single-use plastics for which there is no alternative

monitor consumption of these single-use products as well as the measures taken and report the progress made to
the European Commission.

* The directive requires an ambitious and sustained quantitative reduction in consumption of these products by 2026 (compared to
a 2022 baseline).



PLASTIC PACKAGING

The Packaging Directive aims to harmonise national measures on packaging and the management of packaging
waste; provide a high level of environmental protection; ensure the good functioning of the internal market.

The latest amendment to the Directive contains updated measures to:
prevent the production of packaging waste, and
promote the reuse, recycling and other forms of recovering of packaging waste, instead of its final disposal

Among other rules, by end of 2024, EU countries should ensure that producer responsibility schemes are
established for all packaging. The Directive also sets the following specific targets for recycling.

Current targets (%) | By 2025 (%) | By 2030 (%)
All packaging 55 65 70
Plastic 25 50 55
Wood 15 25 30
Ferrous metals 50 (incl. Al) 70 80
Aluminium - 50 60
Glass 60 70 75
Paper and cardboard 60 75 85

10



MICROPLASTICS

Microplastics are small pieces of plastics, usually smaller than 5mm. A
growing volume of microplastics is found in the environment, including the
sea, and in food and drinking water.

Once in the environment, microplastics do not biodegrade and tend to
accumulate - unless they are specifically designed to biodegrade in the
open environment. Biodegradability is a complex phenomenon, especially
in the marine environment.

There are increasing concerns about the presence of microplastics in
different environment compartments (such as water), their impact on the
environment and potentially human health.

The risks posed by microplastics and their presence in the environment,
drinking water and food must be explored further.

There is currently no single European law that covers microplastics in a
comprehensive manner.
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MICROPLASTICS

As a first step, the European Commission requested the European Chemicals
Agency (ECHA) to prepare a restriction dossier concerning the use of
intentionally added microplastics to consumer or professional use products.
The Commission will soon assess ECHA’s submission and reflect on the most
appropriate measures.

In parallel, the European Commission announced a new initiative to address
the unintentional release of microplastics in the environment.

It aims to:

develop labelling, standardisation, certification and regulatory measures
on unintentional release of microplastics, including measures to increase
the capture of microplastics at all relevant stages of products’ lifecycle

further develop and harmonise methods for measuring unintentionally
released microplastics, especially from tyres and textiles, and delivering
harmonised data on microplastics concentrations in seawater

close the gaps in scientific knowledge related to the risk and presence of
microplastics in the environment, drinking water and food
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EU policy framework on bio-based, biodegradable and compostable plastics (1)

18 January - 15 March 2022

September 2021

11 March 2020

11 December 2019

Web-based public consultation on a "Policy framework on biobased,
biodegradable and compostable plastics”

Commission publishes Roadmap for the policy framework on biobased,
biodegradable and compostable plastics

Publication of the new circular economy action plan
Including a policy framework for bio-based plastics and biodegradable or
compostable plastics

Publication of the European Green Deal

Announcing that a policy framework for bio-based plastics and biodegradable
or compostable plastics would be introduced under the circular economy
action plan
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BIO-BASED, BIODEGRADABLE AND COMPQOSTABLE PLASTICS (n)

The EU will address the sourcing, labelling and use of bio-based plastics, and the use of biodegradable and compostable
plastics.

Overview
Most plastics are made from fossil fuels, which contribute to increased greenhouse gas emissions and pollution.

Alternative plastics, such as bio-based, biodegradable and compostable plastics may be a more sustainable
alternative to fossil-based, non-biodegradable plastics. However, they present both new opportunities and risks that
must be carefully assessed.

Background

There is currently no EU law in place applying to bio-based, biodegradable and compostable plastics in a
comprehensive manner. The European Commission announced a policy framework on the sourcing, labelling and use
of bio-based plastics, and the use of biodegradable and compostable plastics.

The Commission will assess where the use of bio-based feedstock leads to genuine environmental benefits, and not only
reduces the use of fossil resources. The Commission will also assess where using biodegradable and compostable

plastics can be beneficial to the environment, and the criteria for these uses.
14



BIO-BASED AND BIODEGRADABLE PLASTICS ( n)

Bio-based

PHA, PHB,
FPLA, Starch-

Non- Biodegradable

Conventional
Plastics

e.g. PET, PE, PP

Fossil-based

based

Biodegradable*®

*in certain environments

Bio-based or partially bio-based non-biodegradable plastics
such as bio-based PE or PP

Plastics that are both bio-based and biodegradable, such as
biodegradable PLA or PHA

Plastics that are fossil-based and biodegradable, such as
PBAT or PBS

Biodegradable is to describe a property (the inherent ability to
degrade as a result of biological activity) but not what it is made
from.

Biodegradable plastics can be made from either bio-based or
fossil-based feedstock.

Some biodegradable plastics may biodegrade very quickly in one
environment but over many years (or not at all) in a different
environment. Therefore, it is very important to define timeframe
and environment when describing and defining biodegradation.
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DEGRADATION TIME OF BIODEGRADABLE POLYMERS

Biodegradability in different environments

Approximated degradation time of various polymers

TPS PHA PCL PLA PBAT PBS
Biodegradable under conditions 1-1.5 months | 1-1.5 months | 1-1.5 months ~2 months ~2 months ~5 months
of industrial composting (58 + 2°C)
Biodegradable in soil (20 - 28°C) 7-12 months | 7-12 months | 7-12 months > 1 year 7-12 months Not spec.
Biodegradable in fresh water (20 - 25°C) < 2 months < 2 months < 2 months > 1.5 years > 1.5 years 3 months
Biodegradable in seawater (30°C) < 6 months < 6 months < 6 months > 1.5 years > 1.5 years Not spec.
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FUTURE EU PLASTIC LEGISLATION

Though only covering biodegradability of plastics, a scientific advisory group to EU
institutions (SAPEA 2020) suggests that the new legislation should contain the following

recommendations:

Adopt a joint definition of biodegradability;

Limit the use of biodegradable plastics to specific applications for which reduction,
reuse, and recycling are not feasible.

Do not consider biodegradable plastics as a solution for inappropriate waste
management or littering;

Support the development of coherent testing and certification for biodegradability;
and

Promote the supply of accurate information on the properties, appropriate use and
disposal, as well as on limitations of biodegradable plastics to relevant user groups.

()

SATPHA

Science Advice for Policy by European Academies
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PBAT Poly (butyleneadipato-co-terephthalate) B _B/MNAR_FE T _fs
PBS Poly (butylene succinate) BT ] _FEhs

PCL Polycaprolactone A

PVA Polyvinyl alcohol RO GE2

PHA Polyhydroxylalkanoates R E S

PHB Poly-hydroxybutrate R (3-5E ] s
PHBV Poly (3-hydroxybutyrate-co-3-hydroxyvalerate) R (3-FE ] BiHE-3-RLE & )
PGA Polyglycolide acid ROR /B OBEHE

PLA Polylactic acid i

PPC Polypropylene carbonate kB I A s

TPS Thermoplastic starch ROEB M TE D
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US CALIFORNIA ASSEMBLY BILL NO. 1201 (AB 1201)

Products labeling: composability and biodegradability

The California law prohibits a person from selling a plastic product that is labeled as “compostable” or
“home compostable” unless, at the time of sale, the plastic product meets a specified specification or
has a specified certification, as provided.

The California law prohibits the sale of a plastic product that is labeled as “biodegradable,”
“degradable,” or “decomposable,” and prohibits implying that a plastic product will break down,
fragment, biodegrade, or decompose in a landfill or other environment, unless the plastic product
meets one of several specified standards relating to environmental marketing claims.

The California law authorizes a person to sell commercial agricultural mulch film labeled with the term
“soil biodegradable” only if the Department of Resources Recycling and Recovery has adopted a certain
specification and the commercial agricultural mulch film is certified to meet both that specification and
the ASTM standard specification for compostability.
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US CALIFORNIA ASSEMBLY BILL NO. 1200 (AB 1200)

AB 1200 bans the distribution and sale of plant fiber-based

food packaging with intentionally added PFAS as of January
1, 2023.

PFAS defined as “a class of fluorinated organic chemicals
containing at least one fully fluorinated carbon atom.”

Covers PFAS that are intentionally by the manufacturer to
“have a functional or technical effect in the product” or
that are present “in a product or component at or above
100 ppm” total organic fluorine.
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US STATE RCW 70A.455.030 (n)
PRODUCT DEGRADABILITY--LABELING

(1) Except as provided in this chapter, no manufacturer or supplier may sell, offer for sale, or distribute
for use in this state a plastic product that is labeled with the term "biodegradable," "degradable,"
"decomposable," "oxo-degradable," or any similar form of those terms, or in any way imply that the
plastic product will break down, fragment, biodegrade, or decompose in a landfill or other
environment.

(2) This section does not apply to biodegradable mulch film that meets the required testing and has

the appropriate third-party certifications.

(3) A product labeled as "compostable" that is sold, offered for sale, or distributed for use in
Washington by a supplier or manufacturer must:
(i) meet ASTM standard specification D6400 or
(ii) meet ASTM standard specification D6868

29



US MIARYLAND CODE ENVIRONMENT ()
§ 9-2102. STANDARDS FOR BIODEGRADABLE PLASTIC PRODUCTS

MD Env Code § 9-2102 (2018)

On or after October 1, 2018, a person may not sell in the State a plastic product that is labeled as
“biodegradable”, “degradable”, “decomposable”, or with any other term to imply that the product will break
down, fragment, biodegrade, or decompose in a landfill or any other environment.

Specifications - a person may not sell in the State a plastic product that is labeled as "compostable” or
“home compostable” unless the plastic product meets the following standards:

For a plastic product labeled as “compostable”, the plastic product shall meet:
(i) ASTM D6400 standard specification; or ASTM D6868 standard specification; and
(ii) Any applicable labeling guidelines in the federal Guides for the Use of Environmental Marketing Claims.

For a plastic product labeled as “home compostable”, the plastic product shall meet:
(i) The “OK Compost Home certification” scheme adopted by Vincotte; and
(ii) Any applicable labeling guidelines in the federal Guides for the Use of Environmental Marketing Claims.
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STANDARDS AND CERTIFICATION FOR BIOBASED RAW MATERIALS ()

Biobased does not always mean that 100 % of the raw materials are renewable. Biobased plastics can

also be used in a mixture with petroleum-based plastics.

Two different certifications:

(a) the certification of the usage of renewable raw materials in the biobased polymer according to
CEN/TS 16137, ISO 16620, and EN 16785-1, and companies can verify minimum shares of biobased
material e.g. 20 %, 50 % or 85 %.

(b) another comparable certification scheme, the BioPreferred Program initiated by the US Department
of Agriculture is applied in the USA. The Program uses ASTM D6866 to quantify the biobased content of

a product during the certification process.
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ENVIRONMENTS FOR BIODEGRADATION

More Aggressive Environment

Un - Managed

Environment

Industrial Composting

Anaerobic Digestion Plant

Home Composting

Soil

Fresh Water

Marine Water

Landfill*

High temperature (~58°C)
Fungi and bacteria

Elevated temperature (20-45°C)
Bacteria only

Ambient temperature (20-30°C)
Fungi and bacteria

Ambienttemperature
Fungi and bacteria

Ambienttemperature
Bacteria only

Ambienttemperature (<5 - =20°C)
Diluted bacteria

Ambientto elevated temperature
Bactena only

* landfill may be more or kess aggressive throughout its ife depending upon how it 15 managed. As it
franstions from aerobic o anasrobic, matarial that need asrobic condiions may not bisdegrade. As
bindegradaton takes place, the biological actvly will raise the temperatune.
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STANDARDS FOR BIODEGRADABLE PLASTICS

There is a harmonized EN standard (EN 13432) for industrially compostable packaging. There is no EN standard for
marine biodegradation. Although standards and certification schemes do exist for biodegradability in industrial
composting, only some countries such as Australia (AS 5810) and France (NFT 51-800) have a standard for home
composting. There is also no international standard (i.e. ISO) for home composting.

Comparison of standard requirements for different types of degradation

Objective of tests Norm/Standard Requirements on biodegradability

Industrial composting EN 13432, ISO 17088%*, EN 14995, ISO 18606%*, Minimum 90% degradation after maximum 6 months
ASTM D6400*, AS 4736

Home composting AS 5810, NF T 51-800 Minimum 90% degradation after maximum 12 months

Biodegradable in soil EN 17033 Minimum 90% degradation after maximum 24 months

Biodegradable in freshwater EN 13432, EN 14995, adapted to freshwater; Minimum 90% degradation after maximum 56 days

EN 14987 (water soluble, dispersible polymers)

Biodegradable in marine water ASTM D7081 Minimum 90% degradation after maximum 6 months

* Separate testing of constituents if these weigh > 1% by weight.
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TEST METHODS AND CERTIFICATION FOR INDUSTRIALLY COMPOSTABLE

PLASTICS

Compostable plastics

Test methods

Certifications

JDisintegration

L&

4
¢ &
v

Ecological impact | Complete
mineralization

COZ + HZO + Cbiomass

1. Biodegradation

ISO 14855
ASTM D5338

Test material:
cryogenically ground
polymeric powder

Test:
CO:z evaluation
or oxygen
consumption

2. Disintegration
ISO 16929

Test material:
Formulated article
in a pilot compost

Test:
2 mm sieve test

3. Ecotoxicity

. Heavy metal test

Test material:
Formulated article
in a pilot compost

Test:
Chemical
characteristic
and plant growth

Four test methods combined as EN 13432/ ASTM D6400/ ISO 17088

Results from
third-party testing
lab

Certification Logo issued by
different certifying bodies
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INDUSTRIAL COMPOSTING (EN 13432)

The current standard of for compostable packaging EN 13432 has been in place and largely unchanged for almost
20 years. Scientific understanding of the process of biodegradation, the facilities themselves and the materials
being tested have all changed since that time.

The EU study into “Relevance of Biodegradable and Compostable Consumer Plastic Products and Packaging in a
Circular Economy” recommends that EN 13432 (and consequently EN 14995) be updated to reflect new
understanding by incorporating the following requirements:

The introduction of a nitrification inhibition test and an earthworm toxicity test.

A requirement that Substances of Very High Concern (SVHC) and those on the candidate list shall not exceed a
concentration limit of 0.1 % in the material of the product.
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HOW CURRENT BIODEGRADABLE STANDARDS COULD BE IMPROVED ()

To assess any residue which may be left behind as a result of degradation and its impacts on the
natural environment.

Current composting standards should be revised to ensure they are aligned with current industrial
composting processes.

Biodegradable standards should be at international and/or national level and that these should be
aligned. There is currently no international or European standard for home composting. However,
there are several national regulations, standards and certifications: UNI 11183 (ltaly), AS 5810
(Australian), NT T 51-800 (France), OK Compost (Belgium).

Standards should be linked to a certification scheme rather just being a stand-alone entity. This
would provide further assurance to both industry and the public that products have been tested and
independently verified to comply with an existing standard.
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KEY MESSAGES

Consumer perceptions of bio-based and biodegradable plastics are positive, as
informed by positive environmental associations with the terminology and
expected end-of-use disposal options.

Current technical terminology relating to ‘bio-based’ and ‘biodegradable’
plastics is incongruent with public understanding of the different terms. There is
widespread consumer confusion about what plastic materials can be considered
biodegradable, their degradation pathways in different environments, and how
they should be handled post-consumption. In particular, the difference between
biodegradable and (home) compostable plastic materials is not clear to many
consumers. To avoid consumer confusion and deception, the use of the term
‘biodegradable’ should not be used for materials that do not degrade in the
environment in which they are likely to end up.

Consumer confusion about proper disposal routes and the degradation
properties of biodegradable plastics may cause unintended consequences,
including biodegradable materials ending up in the wrong recycling stream,
improper composting and an increased risk of materials ending up in the open
environment through littering.
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KEY MESSAGES

A lack of clear standardised labelling not only has the potential to confuse but
also to mislead. Given consumer confusion about the nature and provenance,
degradation pathways and correct disposal of biodegradable plastics,
information policies, such as educational campaigns and labelling, are essential
to transition successfully to a circular bioeconomy. Labelling and certification
are unlikely to be sufficient to fully change consumer behaviour in support of a
circular bioeconomy.

Market-based policies (including taxes, subsidies and Extended Producer
Responsibility) and regulations (bans, standards, and certification) are also
needed to change the behaviour of actors across different economic sectors
and contexts. Policies and standards specific to biodegradable plastics need to
be considered to work alongside an effective waste management
infrastructure, in order to avoid biodegradable plastic materials being
mismanaged and them ending up and accumulating in the open environment.

39



INtertek

Total Quality. Assured.



