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ABOUT REPORT

Thisreport assesses the
current state of circularity of
PET packaging and polyester
textilesinthe U.S., uses
detailed system modeling to
quantify the impact of
applying proven circular
approaches (reduce, reuse,
recycling) under different
scenarios, and outlines
recommendations for
government and the private
sectorto achieve the benefits
of an ambitious scenario.

The study was commissioned
and financed by Eastman.
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Systemiq, the systems change
company, was foundedin
2016 to drive the achievement
of the Sustainable
Development Goals and the
Paris Agreement by
transforming markets and
business modelsin five key
systems: nature and food;
materials and circularity;
energy; urban areas; and
sustainable finance. A
certified B Corp, Systemiq
combines strategic advisory
services with high-impact,
on-the-ground work, and
partners with business,
finance, policymakers and civil
society to deliver systems
change.

Learn more at:
systemiqg.earth
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Closed Loop Partners

Closed Loop Partnersis a firm at
the forefront of building the
circulareconomy, andis
comprised of three key business
segments: aninvestment arm,
Closed Loop Capital
Management; aninnovation
center, the Centerforthe Circular
Economy; and an operating
group, Closed Loop Builders. The
Center forthe Circular Economy
executesresearch and analytics,
unites organizations to tackle
complex material challenges and
implements systemic change
that advances the circular
economy. The Center’s expertise
spans circularity across the full
lifecycle of materials, connecting
upstreaminnovationto
downstream recovery
infrastructure and end markets.

Learn more at:
closedlooppartners.com
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Eunomia

Eunomiais a global environmental
consultancy with nearly 25 years of
expertise, delivering science-
basedresearch and advisory
services that challenge the status
quo. Theirwork spans the circular
economy, including sustainable
material use and reuse, recycling,
and waste management; carbon
economy, including measuring and
reducing carbon footprints,
navigating offsets, and aligning
with global standards; and natural
economy, including enhancing
ecological balance and developing
nature-based investments.
Eunomia provides innovative,
unbiased solutions across policy,
strategy and implementationfora
sustainable future.

Learn more at:
eunomia.eco
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The Recycling Partnership

The Recycling Partnershipis a
purpose-driven organization
committed to building a
betterrecycling system, one
that delivers the economic and
environmental benefits that
our communities and the

hundreds of thousands of people

who work throughout the
recycling industry deserve. The
Recycling Partnership’s team
of experts, practitioners, and
thought leaders with real-
world experience works with its
partners toinsist on meaningful
change across the recycling
system and assist communities,
companies, and policymakers
in enacting such change.

Learnmore at:
recyclingpartnership.org
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Executive Summary
and Recommendations

Packaging and textile materials account for one- third of
the annual material waste footprint of a typical U.S.
citizen.2!PET/polyester makes up 30% of all plastic
packaging and textiles® 23, with demand growing faster
than for other packaging and textile materials.

PET (polyethylene terephthalate) plastic - known as polyester when spuninto fibers -
is a versatile material and the building block for products that we use every day in our
economy, particularly in packaging and textiles. PET packaging applicationsinclude
plastic bottles for beverages and cleaning products, as well as food trays and
clamshells. Polyester textiles applications include apparel, curtains, carpets,
vehicles, upholstery and many industrial applications.

Thirty percent of all plastic packaging and textiles sold every yearin the United States
are made from PET/polyester, with consumption growing 2.3% year-over-yearc. PET
consumption totals 62 pounds per U.S. citizen every year, one of the highestin the
worldd. Eachyear over100 billion PET bottles and 10 billion polyester garments are
soldinthe U.S.e.

Notes a. Systemiganalysisbased onEPAwaste generationdata. Note the EPA datais based on municipal solid
waste (MSW);b. Systemiqganalysisbased onEPAwaste generationdataand U.S. Plastic Pact;c. Systemiq
analysisbased onDow Jones;d. The U.S. producesthe most plastic waste per personworldwide withanaverage
of 287 poundsper personperyearforall plastics (Statista2023);e. Systemiqganalysis
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The PET/polyester systeminthe U.S.
is mostly linear today.

PET/polyester products are predominantly made from
fossil fuel-derived feedstocks and the systemin the
U.S.is mostly linear with ~90% sent to disposal after
one use, and 10% mechanically recycled.

Production and disposal of PET/polyester uses
320,000 barrels per day of oil-equivalent fossil fuels
(2% of U.S. demand)? and generates 120 million metric
tons of GHG emissions peryear (CO, equivalent) -
similar to all annual emissions from the State of North
Carolina®.

The 7.9 million metric tons of PET/polyester packaging
and textiles sent to landfill orincinerated eachyear
would have an estimated financial value of around $7
billion® if they were recycled.

Circular Economy Potential for PET/Polyester

PET/polyesteris a material with high
potential for circular economy
approaches, includingreduction,
reuse, and material-to-material
recycling viamechanical recycling or
depolymerizationrecycling.

PET/polyester has properties that offer high potential
for circularity. Forexample, the amount of
PET/polyesterused can be reduced with lighter-weight
packaging, given the material’s strength and durability
even at low thickness. Conversely, PET containers can
also be made into thick-walled formats designed to be
reused multiple times. Resale and rental of apparel,
including items made of polyester, is a prevalent and
growing example of areuse economy¢. Mechanical
recycling approachesd are well established for clear
bottles and emerging for other applications. In
addition, PET/polyester has alower life cycle climate
impact when compared to some packaging materials,
such as glass (see Annex Al).

Forharder-to-recycle formats, the molecular structure of
PET/polyesteris also well-suited to depolymerization
recycling, sometimes called “molecularrecycling”.
Depolymerizationrecycling, a material-to-material
technology, converts PET/polyester back into monomers
(the building blocks of new plastics) and then combines
them again to make virgin-quality recycled
PET/polyester. In contrast, other commonly-used
plastics (e.g. polypropylene and polyethylene) are made
from strongly-linked molecules that are not suitable for
depolymerizationrecycling.e Depolymerization recycling
is now entering the U.S. market at commercial scale with
support from apparel and packaged goods companies
and the federal government.f

Circular economy approaches are already generating
environmental and economic benefitsinthe U.S. The
apparel resale industry for all materials generates annual
revenues of $45 billion and is growing quickly at 12%
year-over-year.95678 PET packaging recyclingis an
industry estimated to generate in the order of $1billion
annually inrecycling revenue,hdespite PET packaging

Notes a. Barrels of oil equivalent; b. Based on U.S. rPET price end of Q12024 ($1130/metric ton) and assuming high recycling yields; ¢. Note that all upstream reduction assumptions are laid out in detail in the technical appendix to this report. The
lightweighting potential is based on reduction progress that has already been achieved; d. Cleaning and re-melting at low temperature without changing the plastic chemical composition; e. These other plastics require energy-intensive thermal
process (e.g. pyrolysis) to break down the plastics into oils and gases, which then need further steps to be converted into new plastics (see Box 2); f. The first large-scale plant (capacity of 110kt per year) became operational in 2024 (Eastman plant in
Kingsport) and 4 industrial-scale PET/polyester depolymerization recycling plants have been announced in the U.S. (Eastman, Syre, Revalyu, Ambercycle). Many innovators continue to advance the technology (e.g., Reterra, Circularix); g. Systemiq
analysis based onfmi(2023), PYMNTS (2023), Statista, ThredUp (2024); h Systemiqg analysis
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recycling rates lagging behind comparable countries (23% in
the U.S. vs. 42% in Canada)®.

Textile circularity is a key challenge that
requires systems-level change and new
technology deployment in order to move
away fromreliance onrecyclingplastic
bottlesinto textiles and towards textile-to-
textilerecyclingat scale.

Polyester textile recycling has not yet achieved meaningful
scale. Asaresult, recycled PET, used in both packaging and
textiles, is only generated by recycling PET packaging ,and the
vast majority of recycled polyester textiles today are derived
from plastic bottles.

However, scaling up depolymerization recycling could offera
recycling solution for textiles with high polyester content. The
virgin- quality recycled PET output from depolymerization could
then be usedto produce either packaging or textiles, resulting
in a flexible system.

Scenario analysis carried out for this study
examinesthe environmental and economic
benefits that could be realized by scalingup
proven circular economy approaches for
both packaging andtextiles. This analysis
shows that acceleratingthe transition

towards a circular economy could cut
waste, reduce GHG emissions and create a
significant number of U.S. jobs by 2040,
with furtherimprovements expected
beyondthat date.

The scenario analysis in the report shows that scaling up proven
circular economy approaches for PET packaging and polyester
textiles by 2040 could increase recycling rates for packaging to
~70% and for textiles to ~19% - aresult that can only be
achieved though the combination of mechanical and
depolymerizationrecycling. This demonstrates strong progress
towards a circular economy for PET/polyester and would
provide the foundation for further systems change after 2040,
particularly for textiles.

Virgin PET/polyester consumption could be reduced by almost
half by 2040, relative to the continuation of current trends (from
13 to 7 million metric tons). Waste disposal could also be halved,
from12 to 6 million metric tons. GHG emissions from PET
packaging could decrease by ~60%. If recycling solutions are
localizedinthe U.S. and not outsourced to otherlocations, by
2040 the industry could generate about 46,000 more direct
jobsinreuse andrecycling than today (100,000-200,000
more when including indirect jobs) and $4.9 billionin additional
revenue forrecycling industries.




Acceleratingthe Transition to a Circular Economy for PET/Polyester

Acceleration of ambitious legislation,
industry action, new technology
scale-up andresearchis neededto
address system challenges and scale
PET/polyester circularity.

This report’s analysis identifies a clear opportunity to
reduce the environmental impact of PET/polyester
consumption and unlock the economic, social and
environmental benefits of a circular economy for these
versatile and prevalent materials. There are some
promising inroads towards PET/polyester circularity
already in play, but there is aneed forambitious
government and private sector action—as well as cross-
sector collaboration and additional research—in order
to address economic and structural barriers to
circularity, and to achieve the benefits projectedin this
report.

3 RECOMMENDATIONS

2@ FOR GOVERNMENT

Government policy makers at the state and federal
levels have a critical role in setting ambitious legislation
and program goals to create the enabling conditions for
the transition from a linear economy to a safe and
sustainable circulareconomy for PET/polyester.

Arange of policy instruments, as well as implementation
approaches, are required to work in parallel, with
harmonization between states where possible. Well-
designed Extended Producer Responsibility (EPR)
legislationis highlighted as a particularly important
policy instrument for both packaging and textiles. EPRis
already inuse in five states and has the potential to scale
up circulareconomy approaches by creating financial
incentives for sorting and recycling investments and
improved product designa.

Sixrecommendations are identified for government:

Adopt best practice policies and
implementation approaches to
reduce unnecessary consumption
of textiles and single-use
packaging. Examplesinclude:

Restrictions and disclosure requirements on
the destruction of unsold apparel, alongside
policies to disincentivize “fast and ultra-fast
fashion” and reduce the use of unnecessary
packaging.

Reuse/refill mandates orincentives to support
the transition from single-use to reusable
packaging.

Collaboratingwith industry to develop new
circular systems for practical applications: for
example, closed loop reuse systems for
beverage containers at venues (e.g. malls,
universities), events (e.g. sport stadiums), or
city-level reuse/refill initiatives, including public
water fountains.

Note a. In the past three years, Extended Producer Responsibility (EPR) legislation for packaging has been enacted in five states with ten other states considering EPR laws, in addition to Deposit Return Systems for beverage containers in ten states
(Bottle Bills - a type of EPR legislation). The core of EPR is a financial mechanism that holds producer companies responsible for products at end-of-life and mobilizes industry financing to improve recycling economics compared to primary material
production. Althoughlagging behind packaging, legislation to improve textiles circularity are now also gaining momentumand have beenadoptedin two states.
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Introduce well-designed EPR
legislation for both packaging and
textiles,

seeking harmonization and convergence where
possible within the U.S., building on lessons learned
domestically and globally, and ensuring that EPR
legislationis designed to support the key pillars of
the PET/polyester circularity approach outlinedin this
study. Forexample, EPR legislation should:

= Encourage and reward product design for
circularity through eco-modulation® (including
durability, reuse, recycling, and low microplastic
release);

= Incentivize U.S. domestic infrastructure,
leveraging existing sorting and recycling systems
and scaling up new ones, rather than large-scale
imports of recycled materials. This will help
increase U.S. recycling rates and reduce landfill
volumes over time;

= Consider high-yield material-to- material
recycling technologies as aresponsible end-
market to widen the scope of products that can

Note a. Netofrecyclingrevenues

be recycledinto high-value outputs. Ensure that
EPR system design allows forinnovation of high-
yield material-to-material recycling technologies
and has the flexibility to adapt as technology,
infrastructure and product design evolve;

Adopt differentiated strategy for textiles EPR
compared to packaging, taking into account
different global supply chain configurations;
supporting circular and durable design, apparel
resale/recommerce and not only recycling; and
considering the impact of EPR fees on export
markets forapparel resale. Clarity on how markets
for collectedrecyclables are defined and
considered is particularly important for
establishing textiles EPR, while accounting for full
coverage of “net costs”@ is required to incentivize
investments in sorting and recycling
infrastructure;

Be clear on which packaging and textiles
products will be covered, the recycling targets or
KPIs that will be applied, and who is obligated to
meet them, and ensure that EPR systems are
interoperable across states;

Provide support for abroad range of
interventions to enable circularity including end-
market development and research and
development (R&D) funding via the Producer
Responsibility Organization (PRO);

Encourage flows of recycled materials into high-
value end products with potential for multiple
recycling loops rather than low-value non-
recyclable products; this supports the economics
of recycling and thus encourages investmentin
infrastructure;

Evaluate the benefits of integrating well-
designed Deposit Return Systems (DRS) for
beverage containers (commonly referred to as
Bottle Bills) on top of a curbside collection model
forall other packaging and textiles; this analysis
should take into account the proven potential for
significantly higherrecycling rates within DRS
systems and the opportunity to prevent
contamination versus the potential downside
impacts of lower value of curbside packaging
recycling streams when beverage containers are
removed;
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Enact policiestoincrease
demand for post-consumer
recycled content (rPET) to
reduce market volatility.
Examplesinclude:

= Recycled content mandates inlegislation;
= Variable EPR fees (known as eco-modulation);

= |ncentives and public procurementrules
promoting use of recycled materials from U.S.
recyclers;

= Supporting the development of end-markets
forrecycled materials; and

= |Implementation of credible mechanisms to
account, trace, and ensure safe recycled
content from plastic waste inputs to recycled
plastic.

10

Set recycling targets by product
type for both packaging and
textiles, expand coverage of
curbside recycling collection for
all packaging types, and
establish highly-localized drop-
off points for textiles, combined
with extensive public education
campaigns.

Increase the price of sending
waste to disposal through
higher landfilland incineration
fees to furtherboost reuse and
recycling and disincentivize linear
models.

“De-risk” private sector
investments by increasing
publicinvestmentinto
circularity infrastructure,
technology, and research.

Publicinvestment can be made as grants orloans
from the federal through municipal level or
incorporated into blended financing
opportunities. Public sectorinvestment can
support a systems-change “tipping point” by
catalyzing investment from the private sectorinto
reuse and recycling infrastructure, including
collection, sortation and high-yield material-to-
material recycling. In addition, many of these
infrastructure investments are capital-intensive,
with longer payback periods, and so could benefit
from “de-risking” from the public sector.
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RECOMMENDATIONS

FOR INDUSTRY

PET/polyester producers and recyclers are
investing in new technology innovation and
scaling.

Consumer goods companies are making
ambitious commitments to eliminate
unnecessary packaging and reduce virgin plastic
use, design products and packaging forreuse or
recycling, and use post-consumer recycled
contentin packaging?.

Commitments to use recycled polyesterin
apparel have also emerged across the fashion
industry, currently almost fully reliant on
mechanically-recycled PET from plastic bottles
but with some companies aiming to prioritize
textile-to-textile recycling®.

These are all promising trends, but wider
adoption and accelerated actionis still required
to support the transition to circularity. Five
recommendations are identified for companies
in the packaging and textiles value chain:

Reduce unnecessary
consumption (and waste) of
textiles and single-use
packaging,

through reduction of material use, collaborating
on deploying reuse/resale systems, reselling or
donating unsold textiles, and moving away from
“fast and ultra-fast fashion” business models.

Implement best practice design
for circularity

throughindustry collaboration and alignment to
enable durability and multiple reuse cycles,
maximize recycling and the production of high-
value rPET, and minimize microplastic release.
Accelerating design for circularity while
maintaining fitness for use is particularly
necessary for polyester textiles, including
shifting from blends to high-purity textiles, and
will require value chain collaboration to align on
best practices.

Notes a. PepsiCo commits to 100% rPET use for all bottles in the U.S. by 2030. Coca-Cola aims to have at least 25% of beverages by volume sold in refillable or

returnable containers, 100% packaging recyclable and use at least 50% recycled content by 2030; b. Most brands’ commitment on polyester is focused on rPET

incorporation, but afew are also aiming to support textile-to-textilerecycling (e.g. Patagonia, VF, Lululemon)




Maximize textile collection for Implement best industrial NSO DALTONSIHOS
reuse andrecycling 1 1 practices CROSS-SECTOR
by offering and incentivizing take-back programs to control microplastics generation, capture COLLABORATI ON
and accessible collection pointsin apparel, microplastics during use phase (e.g. washing
homeware, and carpet stores and collaborating machine filters) and during the recycling and Vine siuiely nfgl g s fine FEmel eif ey ene [provEn
with existing collection programs. Collaboration handling process (e.g. dust and water techneiog/es izt ersnew avalkizle o aseelemie
on collection will lay the groundwork and gather controls). el e e H U S T S E Yl ey
brand/retailer momentum behind EPR policy for approacties: SaalinglUp thiese technologiesil
textiles. require coordinated action from government,
industry, investors and research institutions, as
identified in the following recommendation:
Work together to create the
Increase procurement of enabling environment,
domestically-generated investment flows and industry
post-consumer recycled adoption required to deploy
content from both packaging new and proven technologies
and textiles through long- at scale.
term contracts Examples include digital technologies to forecast

demand and reduce unsold stocks in textiles,
advanced sensor-based and Al-enabled sorting of
packaging and textiles for resale, reuse or recycling,
and deployment of advancements in both mechanical
recycling and depolymerization recycling.

to reduce market volatility and boost domestic
infrastructure investment. Reducing the textile
industry’s reliance on rPET from bottles is
necessary in order to strengthen the circularity of
both value chains.
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Twelve recommendations to address system challenges and scale PET/polyester circularity.

2 E\trodctijcg ;vel&—desi ned bility | |
xtended Producer Responsibility legislation i
forboth packaging and textiles -I Adopt policies to reduce

unnecessary consumption
of textiles and single-use 'I Implement best industrial practices to 'I O Increase procurement of

packaging minimize and capture microplastics domestically generated

through the productlife-cycle recycled content from both
packaging and textiles

3

Enact policies to
increase demand for
post-consumer

recycled content

RECOMMENDATIONS RECOMMENDATIONS
FOR FOR
GOVERNMENT 12 INDUSTRY

Work together to
Government policy makers at the state and federal create the enabling The PET/polyester value chain is investing in new technology

= ) ) . N environment,
levels have a critical role in setting ambitious legislation investment flows and innovation, scaling, and making ambitious commitments.
and program goals to create the enabling conditions for reéﬂﬁgzt%%%%%?:ew These are all promising trends, but wider adoption and

the transition from a linear economy to a safe and . anld proven accelerated action is still required to support the transition
sustainable circular economy for PET/polyester. echnologiesat scale to circularity.

9

Setrecycling Maximize

tar?ets & expand textile
collection systems collection for
forall packaging reuse and

recycling

types and textiles

6 7/

. “De-risk” private sector Reduce unnecessary )
Increase landfill / investments by increasing consumption (and waste) Implement best practice
5 incineration fees for . publicinvestment into of textiles and single-use design for circularity
sending waste to disposal circularity infrastructure, packaging to enable durability and
technology, and research multiple reuse cycles
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RECOMMENDATIONS

& FORFUTURE
RESEARCH

Key outstanding system questions and knowledge
gaps have beenidentifiedin this study and are
recommended for further research, including:

= Strategies tounlock higherrecyclingratesfor
end-of-life textiles, above and beyond the
ambitious application of proven approachesin
this study, where polyester textiles only reach 19%
recycling rate by 2040. This includes research into
consumer behaviors.

= Further definition of principles for
complementary mechanical and
depolymerizationrecycling based on
environmentally- and economically-optimal
feedstock allocation principles and practical
approaches toimplementing these principles.

= Potential impacts of recycled PET imports on
recycling industry growth and recyclingratesin
the U.S. Imports currently account for around
20% of recycled PET use inthe U.S. while

domestic recyclers run below capacity'©.

Environmental justice and consumer health
concerns, including the extent and impact of
packaging and textile supply chains contribution
to microplastics pollution and exposure to
chemicals of concern”, and the most effective
mitigation measures.

Optimal distribution of recycled PET from
mechanical and depolymerization recyclingto
product applications, including environmental,
cost andlogistics considerations. This can be
impacted by rPET quality requirements (e.g.
depolymerization generates virgin quality rPET),
manufacturing locations (e.g. polyester textiles
could berecycledinthe U.S. , whereas the
majority of production of new textile products
occurs outside U.S.).

Environmental impact trade-offs between
different material and system alternatives,
including comparing circularity and climate
impacts of PET/polyester compared to other
materials such as polypropylene and polyethylene
with credible life cycle assessments at a granular
product level and also between reuse and single
use systems.

Conclusion

The quantitative modeling carried out
for this study demonstrates the
potential for systeminnovationsin the
packaging and textile sectors to
achieve waste reduction, resource
conservation and climate mitigation
goals, and create green jobs. The size of
the prize is substantial. Momentum s
building through shifts in the EPR policy
landscape, ambitious circularity
commitments and actionin the
packaged goods and fashion sectors,
and new technologies emerging at
scale.

Coordinated and ambitious actionis
now required across industry value
chains and multiple levels of
government to unlock these benefits
and create examples of circular and
low-emissions PET/polyester value
chains at scale that can be emulated by
other material systems.




CHAPTER 1

State of the PET/Polyester
Systeminthe U.S.

Plastics have become a ubiquitous material in today’s society and play a
pivotalrole in our daily needs, with uses ranging from food to healthcare,
consumer products, textiles, automotive and construction. PET2is one of
the most common types of plastic and primarily known forits widespread
use inboth PET packaging and polyester textiles. Each year over 100
billion PET bottles and over 10 billion polyester garmentsP are put on the
United States market.

The plastics system also makes a significant and growing contribution to
waste generation and greenhouse gas (GHG) emissions. Valuable and
recyclable end-of-life plastics are landfilled orincinerated each year.
Specifically for PET/polyesterin the U.S. market, disposed materials are
the equivalent of $7 billion per year in material sales if recycled.c Policy
makers, companies and consumers are becoming increasingly aware of
the environmental damage and missed economic opportunities of this
linear system, while technology is emerging to help facilitate change.

This report quantifies how the current linear system for PET and polyester
use inthe United States could be transformed into a circular system by
2040, if proven approaches were adopted at scale, and the benefits this
would bring for the economy, people and the planet. This chapter
identifies the scale of the issue inits current state in the United States.

Notes a. Short for polyethylene terephthalate;b. Systemiganalysis; c. Based onrPET revenue
that could be achieved whenrecycling materialthatis lost to landfill, incineration,and export. Does
nottakeintoaccountsavings fromavoiding disposal gate fees orreduced export revenues
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PET and polyester have come to play
pivotal rolesin plastic packaging &
textiles due to their unique combination Based on data from 20192024
of properties.

EXHIBIT 1 Applications and shares of both materials e

Packaging Key Distribution of PET/polyester  PET / Polyester share in
In2022, the U.S. consumed 9.4 Mt of PET/polyester.b Of and textiles properties between applications application group
’ e ' ' distribution

this amount, 40% was used in packaging and 60% in

textiles (Exhibit 1). In the packaging sector, around 80% of 65%  pondtthy

. . Lightweight % Bottles: beverage overall bottle
PETis used forbottles (for beverages and other uses), with Durable 80%  andotherbotties o
the remaining 20% used for trays, tubs, clamshells, and PackagFi’rE-gr Colorless
other packaging applications such as strapping. In total, 40% Odourless

i i H Good gas barrier " Share of PET
PET makes up about 25% of all plastic packaginginthe U.S.. Q& 16% [Themoforms:pots, 24%  thermoforms
/\J Safe for food contact bid in the overall
-—
thermoform
Forpackaging applications (e.g. bottles and trays), PET is CLB 4% Other: incl. market
. . @ © strapping, films

durable, lightweight, safe for food contact, and extends the Polyethylene
shelf-life of food products. Polyester textiles are a versatile terephthalate
and affordable material that is easy to clean and maintains a _ ‘ﬁ’ 5Q% Apparet ncl
stable shape. Polyesteris commonly used in textiles for 0 4 Mt SOMEE
apparel, carpets, furniture and in automotive uses. Total : ;

PP P PET/polyester Polyester |Quick-dving .

. \ . \ consu Textiles | Keepsshape . % Non-durable home textiles: o, ﬁgeyreS “
Itis estimated that around half of polyesteris usedin (2022) 60% Wrinkle resistant r,- 54 A’ constitutes
apparel ©12 (of which ~70% is used in pure polyester or high- Insulating 0 10% Carpet G & Sttt

production

purity polyester blends®13), ~10% in non-durable home
textiles (e.g. towels or bedsheets), and ~10% in carpets. The @, 30% Otherincl. :

. . . . . — automotive, industrial
restis usedin other applications, such as automotive and
industrial uses.

Copolyester | Durable applications e.g. medical packaging, home appliances, sparting
~ goods, toys, etc. Notincluded in analysis. |

e

— - - - -

Notes a. Inthereport'Mt’is U.S. ed as abbreviationfor ‘million metrictons’; b.
8.4Mt of virgin PET, 0.7Mtdomestic rPET, 0.2Mt rPET import; c. Systemiq
analysis based onTextile Exchange (2023) and expertinput; d. High-purity
polyestertextiles are considered as having >80% polyester by weight; e.
Copolyesteris notinthe scope of this study; f Strappingis usedto secure
large packaging formatsor materials onto pallets.

16 Transforming PET Packaging and Textiles in the United States | Chapter1 - State of PET/Polyestersysteminthe U.S.
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PET and polyester consumptioninthe U.S. has been
growing.

Between 2016 and 2023, the consumption of PET in packaging increased by 23%
with a compound annual growth rate (CAGR) of ~3%32. While U.S. polyester textile
consumption growth datais very limited, reported textiles waste generated
between 2000 and 2018P1* increased by 80% (CAGR of ~3%), which s likely to be
broadly indicative of polyester textile growth.

There is growing attention on the role of circular economy
and “reduce-reuse-recycle” approachestoreduce
environmentalimpacts and enhance economic benefitsin
industries that rely on PET/polyester.

In a circular system, PET packaging and polyester textiles are reduced, reused, and
recycled to minimize waste and conserve resources (Exhibit 2). ‘Upstream’ circular
economy strategies slow the growth in demand for PET/polyester by changing
business models, such as adopting reusable packaging and apparel rental orresale,
and by improving product designs for both packaging and textile applications to
eliminate unnecessary material use, enable reuse, and facilitate recycling.
‘Downstream’ circular economy strategies ensure that PET/polyester waste
streams are diverted from landfills into high-value safe reuse and recycling systems
supported by efficient and economically viable waste collection and sorting
systems.

Notes a. Systemiqganalysisbased onDow Jonesdata;b. Percentagechangeinabsolutetons,based onEPA
waste generationdata




What is a Circular Economy?

EXHIBIT2 Definitions of reduce, substitute, reuse and recycle in the context of PET/polyester

Upstream Downstream
Minimize N K\ 20N
extraction [I o Reduce \» Reuse @9 Recycle
Reduce Minimize material usage by Extend the lifespan of PET Divert PET packaging and
. Eliminati packaging and polyester polyester textiles from
'minatingunnecessary textiles through landfills and keep materials in
_ packaging and consumption the loob b
Material supply of textiles «  Packagingreturnand Py
reuse . [ [
. Optimizing production Lrgz;swggx:lls:ﬂon and
Design for circularity efficiency, e.g. lightweighting . Packaging refill g
. Substituting PET/polyester «  Textilerepurpose? ) g]ac;;:?:istlilgs ;en%yiilé?ug de
Manufacturing with alternative materials with . , . ~
comparable performance at Ts . ;ecomn:jerr]ce (ej.g. Ezc_::wen: Izlili]saftoerrir;algder
lower environmental impact U rou'g second-han 4
clothing.
Distribution and use

. . O Design for circularity
Collection and sorting

Adopt designs for PET packaging and polyester textiles that enable reuse and/or recycling through

Minimize . Design forreduction: same orimproved functionality with less material use
waste . Design forreuse: increase durability and repairability

. Design forrecycling: use of recyclable materials, phase out of problematic materials and additives, shif from
multilayers and blends to monomaterials

Notes a. We use the term “repurposing” to refer to textiles that are turned into anything else, typically via simpler processes that do not alter the fiber structure. Polyester textiles are repurposed into filament, stuffing, or shoddy for products like

upholsteryorbuildinginsulation
18 Transforming PET Packaging and Textiles in the United States | Chapter] - State of PET/Polyestersysteminthe U.S.
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Environmentalimpacts from the
plastics system and health concerns
about plastics are gainingtraction
and strengtheningthe casefora
circular economy transition.

Alongside increasing awareness of plastic pollution's
impact on oceans and the export of plastic waste to
the Global South, there are rising concerns about
impacts and environmental justice issues within the
U.S. These include the effects of plastic production on
local communities as well as landfill expansion and the
transport of waste across states borders because of
exhausted landfill capacities’®.

The effect of microplastics on human health - a
relatively new research field - has also become an
important topic forthe U.S. public: 66% of U.S.
consumers indicate they are very concerned about
the health impacts of microplastics'®. Among the
various sources of primary microplastics, those from
PET/polyester primarily originate from textile wear and
tear during use and wash, leakage fromlandfills and
during manufacturing or recycling processes. a0.¢.17.18

Notes a. Astudyfoundthatthe microplasticrelease in wastewaterfrommechanicalrecycling plantincluding filtrationsystems —considered a best practice--
amountedto 6% of the total plastic waste processed. This numbercan be as highas 13% without a filtrationsysteminplace; b. Microplasticrelease duringthe

Inthe U.S., the majority of
PET/polyester follows alinear, rather
thancircular, systemandis disposed
of inlandfills or incinerated.

As aresult of limited reuse and low recycling rates, the
PET/polyester system s reliant on significant virgin
fossil fuel-based feedstock from oil and natural gas
(Exhibit 3).

Recycled content supply is generated almost
exclusively from PET bottles, with its distribution
across applications driven by demand forrecycled
content?20, With no recycling pathways at scale today
for polyester textiles, PET packaging is oftenrecycled
into polyester textiles, but never the other way around.
This limits the potential to meet corporate rPET
commitments.

recycling process highlights the needtoinvestin microplasticreductiontechnology, in parallel withincreasingrecyclingrates. Although PET/polyester

microplasticsaccount forasmall share of global primary microplastic release (the large majorityis from paints and tires), the scale of microplasticreleaseis

nonetheless significant and furtherresearchis neededto understandimpacts; c. Thereferenced analysis excluded so-called “secondary microplastics” which
originate fromthe breakdownof macroplastics; d. In2022, approximately half of rPET was used to make bottles, a quarterfor other PET packaging,and a quarterfor

polyestertextiles.

Alongside increasing awareness of plastic

pollution'simpact on oceans and the export of
plastic waste to the Global South, there are
rising concerns about environmental impacts

and justiceissueswithinthe U.S




PET packaging and polyester textiles primarily rely on virgin, fossil-fuel derived feedstock today. This is because recycling is
limited to packaging, and only PET bottles are recycled at meaningful scale.

EXHIBIT3 2022 U.S. PET packaging and polyester textiles flows

9 Mt LessthanTinevery 3bottles and
u Total PET consumption linevery 12 thermoforms
[\ arerecycled
<Y rPET , Mt
&S Mechanical 07 PET bottles 3.0M & Recycling 8- PET/polyester
recycling % consumption " : non-recycled waste

Low reuse adoption has limited
impacton consumption

E

rPET
T ¢ imports

i G Landfill
PET thermoforms (y gt ¢ Recycling 4
consumption . 01
W
wal

Polyester textile 5 6Mt

consumption ==[| Incineration

N VirginPlET
i (domestic
~~ = &imports)

N
Growing resale adoption for o’ﬁ .
apparel but so farlimited Mlsmanaged
impact onoverall

consumption growth

0.1

4
Waste export
oF 0= p

& Collection for exportand recycling
(excl. dome;stic reuse)

0.1 € €
X Repurposed

0.1

Notes a. Bio-PETis excluded;b. Sourcesare providedin the technical appendix; c. We use the term “repurposing” torefer to textiles that are turnedinto anything else, typically via simpler processes that do not alter the fiber structure. Polyester textiles
arerepurposedinto filament, stuffing, or shoddy for productslike upholstery or buildinginsulation. d. PET thermoforms consumptionincludes a small share of other PET applications such as strapping and films (see Exhibit 1)
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The economics of circularity has been aleading factor
limitingits growth.

While a detailed economic analysis was not carried out for this study, the need to
strengthen the economics of circular approaches for PET/polyester was highlighted
by the Steering Group, expert interviews, and priorresearch. Other key structural
barriers to PET/polyester circularity were also analyzed, drawing on insights from
Steering Group members, expert interviews and priorresearch (see Annex A4).

Forinstance, today the economics of investing inrecycling can be marginal. The cost
of producing recycled PET is estimated to be 5-20% higher than virgin PET,2' and
recycling economics are affected by uncertain demand due to volatility of virgin PET
prices and competition from imports of recycled PET.

rPET imports have increased inrecent years, now accounting for approximately 20%
of rPET supplya2223.24.25 At the same time, domestic mechanical PET recycling plants
are running at an average of approximately 75% utilization2¢, highlighting the challenge
presented by imports.

Improving the investment case to build new sorting and recycling infrastructure will
require coordinated action from the public and private sectors . Thisis especially true
fortextile recycling, the infrastructure for whichis much less well-developed than that
for PET packaging.

Note a. Recentincreasesindemandforrecycled PET (rPET) are being met predominantly throughimports,
predominantly from southeast Asia, Canada andLatin America, withimports often able to outcompete domestic
rPET on price; b. SystemiqAnalysis based on Steering Group insights. More details in Annex A4.

Long term economic barriers have limited the growth of
“reduce-reuse-recycle” circular strategies®

EXHIBIT 4

EXTERNALITY
COSTS

Full costs of waste
and emissions from
linear PET/polyester

system are not
countedinvirgin
material prices

rPET DEMAND

Uncertaindemand and
low customer willingness

to enterlong-term rPET
offtake agreements

SCALE
ECONOMICS

Circulareconomy

rPET IMPORTS

eyl Economic bt g
with domestic barriers I|m|t|ng fossil-fuelbased
growthof —  |EEHAEEI
“reduce-

reuse- recycle”
INFRASTRUCTURE

Recyclingandreuse
solutions oftenrely on
public sector collection
systems whichare
squeezedin public
budgets

PRODUCT DESIGN

Productdesigns for
consumer needs or
marketing purposes
leads to higher cost
forrecyclers

TECHNOLOGY
Technology gaps

still exist which, if

addressed, would

reduce the cost of

circulareconomy

solutions, but are

not prioritized for
R&D
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CHAPTER 2

Circular Economy Potential
for PET/Polyesterinthe U.S.

Corporate circularity commitments are
well-establishedin the packagingand
apparel sectors.

The number and ambition of voluntary commitments by
brands isincreasing with targets onreduction, recyclability
andrecycled content.2 Examples are highlighted in

Exhibit 5.

This is driven by a combination of consumer demand,
market competition, and efforts to anticipate and shape
emerging government policies. While leading companies
have invested significantly into their circularity
commitments, particularly those that relate to recycling and
recycled content, in many cases progress has been slower
than anticipated and commitments have not consistently
translated into action?’,

Note a. Inthe New Plastics Economy Global Commitment, more than250
businesses, representing20% of plastic packaging globally, have aligned on
ambitious 2025 targets ensuring100% of plastic packagingis resuable,
recyclable orcompostable.Inthe 2025 Recycled Polyester Challenge, 72 of the
124 signatories commit to replacing100% of virgin polyesterwithrecycled
contentby 2025.

Transforming PET Packaging and Textiles in the United States | Chapter2



U.S. brands have set commitmentstoreduce virgin plastic use andincrease recycled content

EXHIBIT5 Examples of corporate commitments

% DANONE

ONE PLANET. ONE HEALTH

50% 130%

recycled
PET inwater
bottles by
2025

Examples of
packaging
brands
commitments

_
N

Examples of

50% 120%

recycled
PET inwater
bottles by
2030

virginplastic
reduction
by 20252

virginplastic
reduction
by 20302

Leading brands with significant U.S. presence have set ambitious
voluntary commitments to become more circular. Examples are
highlighted here forvirgin plastic reduction and recycled content.

INDITEX

textiles
brands
commitments

Notes a. Baseline yearbetween2018-2020;b. Pepsi-branded products
SourcesEllen MacArthurFoundation(2023), Textile Exchange (2024), company websites

adidas

ST
2N
Nestle

50% 133%

recycled
PET inwater
bottles by
2025

@ PEPSICO

25% L40%

recycled
plastic by
2025

100% 120%

recycled
PETin USA
by 2030

virginplastic
reduction
by 2025i

virginplastic
reduction
by 2025P

virginplastic
reduction
by 20282

Currently, the vast majority of recycled polyester textiles are made
fromrecycled PET bottles. Depolymerization recycling to enable
textiles-to-textiles recycling of polyesteris now emerging.

S~

H&M Group
100%

JCREW

recycled polyesterby 2025
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Government policies arein placein
some states to support PET/polyester
circularity inthe U.S., with packaging
leadingthe way and gaining
momentum.

Bottle bills (also known as Deposit Return Systems, or
DRS) were first introduced in 1972 and now exist in ten
states toincentivize recycling of PET bottles by enforcing
adeposit at point of purchase that is refunded when
empty containers are returned?. Broader Extended
Producer Responsibility (EPR) legislation for packaging
has been passed in five states with ten others considering
new EPR laws.38 EPR requires producers to contribute to
end-of-life costs of products placed on the market and
providesincentives forreduction and design for
increased circularity of products. Other policies
impacting PET packaging, such asrecycled content
mandates, are also emerging (Exhibit 6). Unlike
packaging, textile policies have only recently started to
emerge with legislation adopted in California and New
York State.

While there is growing momentum to establish policies,
ourrecommendations in Chapter 4 highlight key
principles to follow to ensure these policies are well-
designed, maximizing environmental impact and socio-
economic benefits.

Note a. Bottle bills or Deposit ReturnSchemes are a type of EPR that, when
well-designed, are provento significantlyincreaserecyclingrates for

24 beveragebottles.

EXHIBIT 6

State-level packaging policies

NOT EXHAUSTIVE

oy : : o
(g¢> Stateswithrecyclingpolicies

Recycling targets

Recycled content mandates
on select products

Deposit return systems or
“Bottle Bills”

Extended producer
responsibility

OR, CA, WA, ME, CT

OR, CA, WA, ME, CT,
NJ

CA, CT,HI, 1A, ME,
MA, M|, NY, OR, VT

ME, OR, CO, CA,MN
with distinct designs
ineach.

M\
()

Stateswithreuse policies

Reuse targets CA,OR

Deposit return scheme (DRS)
incl. reuse

CA MA

Stateswith none of the
recyclingandreuse policies

AL, AK, AZ, AR, DE,
DC, FL,GA, ID, IL, IN,
KS, KY, LA,MD, MS,
MO, MT, NE, NV, NH,
NM, NC,ND, OH, OK,
PA,RI,SC, SD, TN, TX,
UT, VA, WV, WI, WY

None of the policies covered
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Policies have proven effectivein
boosting collectionandrecyclingrates
of PET bottles.

Policy has been shown to be effective in strengthening
recycling performance. Forexample, the ten states with
bottle bills achieve higherrecycling rates for bottles
(Exhibit 7). Despite covering only a quarter of the U.S.
population, bottle bill states account for 60% of the PET
bottlesrecycledinthe U.S.2, All states with bottle bills
have recycling rates above 30%, while at least five
achieve rates above 50%.

The success of bottle bills is dependent on multiple
factorsincluding the level of deposit (e.g., 10 cents per
containerin Oregon3%, which achieves the highest bottle
recycling rate of 75% and bottle collection forrecycling
rate of 90%) and the ease of participation.

EXHIBIT 7 PET bottle recyclingrates and bottle bills by state

<20%recyclingrate . 20%to 30%rate . 30%to50%rate . >50%recyclingrate Q Bottle Bill States

MT

&.

AK

Source: The RecyclingPartnership (2024), Systemiq analysis
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New technologies and innovations are openingup new
opportunities for circularity. Depolymerization could offer a promising approach for

New technologies and innovations are emerging across the full spectrum of recycling both polyester textile and hard-to-recycle
circular economy approaches (Exhibit 8). These technologies and innovations are
enabled by Al (e.g. fordemand prediction), advanced sensors (e.g. for optical
sortation), recycling technology (e.g. depolymerization for hard-to-recycle
materials?), digital payment mechanisms (e.g. for deposit return systems), material
innovation (e.g. lightweight packaging), and productinnovation (e.g. concentrated
cleaning products).

PET packaging and generating virgin-quality rPET.

To address the current challenges in textile recycling, solutions for textile-to-textile
recycling need be developedin orderto reduce reliance on rPET sourced from PET
bottles. Depolymerization offers a promising approach forrecycling both
polyester textile and hard-to-recycle PET packaging and generating virgin-quality
rPET. This would enable a flexible system supporting both the packaging and textile
systems.

Note a. The technologywillneedto proveits effectivenessat scale torecycle bothhard-to-recycle PET
packagingand polyestertextiles.

Photo credit: Eastman- Depolymerizationplant, Kingsport, TN
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Technology developments are opening new opportunities across the circulareconomy

EXHIBIT8 Examples of innovations enhancing circularity

Minimize

extraction

Reduce

Material supply

Design for circularity

Manufacturing

Distribution and use

Collection and sorting

Minimize
waste

|

\E‘I Reduce

Next generation
packaging and textiles
materials to substitute
for PET/polyester,
where environmentally
beneficially2

Lightweighting of PET
packaging

New product delivery
models, such as shift to
concentrate products

Enhanced apparel
demand forecasting

Optimized textile
productiontoreduce
offcuts

Home carbonators and
filtration systems

O Reuse

= Online platforms for
textiles resale®

= Reverse logistics
technologies,
including
harmonized
packaging®and
traceability

» Digital packaging
return forreuse

= Digitalin-store refilld

Designfor
Circularity

Mono-material
packaging solutions
toreplace hard-to-
recycle multi-
material solutions

Labelless bottles

Adhesive formulation
and design for easier
label/absorbent pad
removal

Textile printing
technology in the
same material to
increase recyclability

= Collection &

~

Sorting

= Digitally enabled
depositreturn
systems for
recycling

= Al drivenoptical
sortation for
packaging and
textilesrecycling®

= Remote sensorson
textile collection bins

= Digitally enabled
demand driven
textiles collectionf

@c% Recycle

= Depolymerization
recycling to process
materials that are
hard to mechanically
recycleinto virgin-
quality
PET/polyester

= Advancesin
mechanical recycling
technology

Notes lllustrative examples: a. waste/byproduct plant, mycelium, microbe-derived, spider silk proteins; b. e.g., ThreadUp; Coca-ColaUniversal bottlein SouthAmerica; c. e.g., TOMRAreverse vendingmachine;d. e.g., Algramo;e. e.g.,Greyparrot;

Sortileidentification, sorting, and traceability technology for textile; TOMRA and Stadlerautomated textile sorting plant; f. e.g., Trashie Take Bake Bags, Retrievr;

Sources: Innovationin Textiles (2021);

; Fraunhoferlinstitut (2015).

Transforming PET Packaging and Textiles in the United States | Chapter 2 - Circular economy potential for PET/Polyesterin the U.S.



Two alternative 2040 scenarios are
CHAPTER 3 outlinedin this chapter: a Current

Trends Scenario and an Ambitious

2040 SCenariO MOdeIing: Circularity Scenario.
A CirCU|ar SyStem fOr PET = The Current Trends Scenario projects a continuation

of recent PET/polyester consumption trends and

and POlyeSter : o) Sy end-of-life disposal/recycling pathways.

The Ambitious Circularity Scenario quantifies the

o | o
_ i | BEES q' '.j’"ﬂ-"‘f?“\, F ' _ impact of applying proven circular economy
| % e e o : :‘!| l : solutions at scale across the PET/polyester supply
o | ' chain, inline with best practices inthe U.S. today
% " 1 (Exhibit 10).

Sensitivity modeling has also been used to understand

._';._..- : :f the impact of deviations from the Ambitious Circularity
r‘g“: E% Scenario and the factors that have the highestimpact on
s i 58 : the overall system outcomes by 2040.
: :Z;;.: Scenarios, sensitivities and modeling methodology are
: 4 ; 2 outlined in detail in the technical appendix.

oo
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2040 CURRENT TRENDS SCENARIO

EXHIBIT9 Keyinsights froma 2040 Current Trends Scenario for the US PET/polyester system

The 2040 Current Trends Scenario

Continuation of recent PET/polyester consumption

million
between now and 2040 lead to substantial growthin [ | peryear

trends and end-of-life disposal/recycling pathways
material consumption, GHG emissions and waste

generation (Exhibit 9). PET/Ponester consumption Non- recycled PET/ponester
grows to14.0 Mt/year, 1.5x wastewouldreach 13 Mt/ year by
2022 levels 2040, equivalent to 90 pounds per
person, or 750,000 garbage
truck-loads peryear

550k#™ | 12.5X

GHG emissions from domestic
PET/polyester production
are 2.5x higherthanlevels

550,000 barrels per day needed to,align.with the.US.

government’s national emission
reductiontargets?

Oil-equivalent demand for
PET polyester production

(The Long-Term Strategy of the United States: Pathwaysto Net-Zero grows tO

Note a. The U.S. has agoal of net-zero emissionsnolaterthan2050

Greenhouse Gas Emissions by 2050). This would require GHG
emissions toreduce by approximately 70%, from 2022 to 2040
(Systemiganalysis). In the Current Trends Scenario, emissionsreduce
by only around25% by 2040, as aresult of electricity grid
decarbonization(without furtherelectrification).
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2040 AMBITIOUS CIRCULARITY SCENARIO

The Ambitious Circularity Scenario is based on a principle that proven, best-in-
class approaches already operatinginthe U.S. can be widespread by 2040. An
overview of modeling principles and approaches is provided in Exhibit 10 and
detailed in the technical appendix.

Results

Scale-up of proven, best-in-class approaches across the U.S. by 2040 would lead
to a transformation of the PET/polyester systems, particularly for PET packaging,
and would generate significant environmental and economic benefits (Exhibits T1-
15).

This scenario marks a point on the journey to an even more circular PET/polyester
economy. Notably, polyester textiles would still have significant room for further
reduction of consumption and increased recycling. However, in the context of
consumption models and recycling rates today, the benefits of achieving the 2040
Ambitious Circularity Scenario are extensive.

Scale-up of proven, best-in-class approaches would

generate significant environmental and economic benefits




EXHIBIT 10 Modeling principles and key assumptions for the 2040 Ambitious Circularity Scenario

» Proven, best-in-class, circularity approaches are widespread by 2040

Modeling « Best-in-class principles can be applied at a state level (e.g. U.S. average beverage bottle collectionrate in 2040 achieves Oregon’s beverage bottle
o collectionrate today) or technology level (e.g. weight reduction of PET beverage bottles based on best-in-class technology today, applied with 50%
principles market penetration to account for technology readiness level)

+ Bottom-up approach used forless established systems where best-in-class data is not directly available

Upstream Downstream
Reduce, reuse & re-design Collect, sort & recycle

Packaging Packaging collection
« 70% of all packaging gets collected and sorted based onimproved curbside

+ 38% consumption reduction due to lightweighting, refilland ] . )
collection, sorting, and Deposit Return Systems for beverage bottles

return models (e.g., dispensers), as well as new models (e.g.,

concentrates) adopted at scale

. , Textiles collection
« Shift from opaque/colored to clear PET packaging where

technically feasible (80% shift for bottles and 90% for «  23% of all textiles collected through high proximity drop-off points (incl.
) thermoforms) charity) and innovative collection models
Assumptions
overview - . —
Textiles Sortation and recycling infrastructure
* 15% consumption reduction due to avoided destruction of « Sortation, mechanical recycling, and depolymerization recycling infrastructure
unsold polyester apparel, textile manufacturing waste scale up to meet supply from collection and sorting

reduction, slowdown of fast-fashion trends, and growth of

resaleandrental « rPETimports do not undermine growth of domestic recycling sector

« 10% shift from polyester-poor to polyester-rich apparel,
based on action by market leaders
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Scale-up of proven circular economy approaches by could cut waste, create U.S. jobs and mitigate climate change.

EXHIBIT 11 Key insights from a 2040 Ambitious Circularity Scenario for the US PET/polyester system

V. /2 70%

increasesto 70%

¢ oo by gt reduces by half 19%

l 58% T 46k $4.9bn

$4.9billion

, 46k net additional direct jobs
58% for PET packaging

: a4.5x increase
16% for polyester textiles .

Note a. Relative to acontinuationof currenttrendsby 2040;b. Relativeto2022.
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Applying proven circular approaches could transform the PET packaging and polyester textiles system. For non-bottle packaging
and textiles tounlock highrecyclingratesinline with PET bottles, furtherinnovationin collectionis required.

EXHIBIT12 U.S. PET packaging and polyester textiles flows, Ambitious Circularity Scenario, 2040

10.7 %
u Total PET consumption

365
u Domestic PETrecycling

1.5Mt Depolymerization
Recycling

PET bottles 2 5 Mt & Recycling
consumption o

Mt

a&¥ PET/polyester
non-recycled
waste

Landfil

~ 34%reuse penetration for . 6
beverage bottles

Virgin PET production
is reduced by half S Ponanermotorms 1.2 ™

between the Current /\
N

Trends and Ambitious

. . } Virgin PET
Circularity Scenario d

(domestic
~~ = &imports)

Polyester textile Mt
@ consumption 70

D . .
==[ | Incineration

~ 16% reuse penetrationin \,ﬁ;

apparel market J Mismanaged

Waste export

0.6

(excl. domes;tic reuse) 03

& Collection for export and recycling

03 € €
C Repurposed Repurposed towardslong-term applications

Notes a. All "Waste export” comes fromtextiles since we assume an efficient system by 2040 that does not rely onexports of packagingwaste; b. Bio-PET is excluded; c. Bottlereuse (e.g., throughdispensers, bottle refill andreturn,home filtration,
home carbonators, public water fountains) and textile resale (e.g., throughcharity, peer-to-peermarketplaces, orbrandedrecommerce) are capturedinupstream consumptionreduction; d. The depolymerisationmass flowincludeslosses from
mechanicalrecyclingthatare used asinput to depolymerisationas they cannot berecycled otherwise. Note that this makes the vast majority of the flow from PET bottle recyclingto depolymerisation; e. The Polyester textile consumptionbox does not
equalthe sum of flows going out of it since we modellifetimes, and consumptionisincreasingin the years before 2040; f. Sources are providedin the technicalappendix.f. PET thermoforms consumptionincludes a small share of other PET applications

suchas strapping and films (see Exhibit 1)
Transforming PET Packaging and Textiles in the United States | Chapter3 -2040 Scenario Modeling: A Circular Systemfor PET and Polyester



The Ambitious Circularity Scenario demonstrates strong progress towards high
recycling rates across all product categories, with 2040 progress reflecting different

starting points.
Key Insights

EXHIBIT 13  Recyclingrates by product categories, Ambitious Circularity Scenario, 2040
PET beverage bottles could achieve high

recycling rates of 86% in the Ambitious
Circularity Scenario (vs. 27% in the Current

D N Trends Scenario), reflecting the performance of
proven, best-in-class approaches to collection,
sortation and recycling today (e.g. Oregon
achieves bottle collectionrates of 90% today
throughits Deposit Return Systema).

‘ 2040 Current Trends Scenario 2040 Ambitious Circularity Scenario

PET packaging breakdown

0 O,
% PET bottles 27%

PET non- 7%

@ bottle 36%

! packaging

PET non-bottle packaging (mainly
thermoforms) and polyester textiles could
becomerecycled at meaningful scale in the

Ambitious Circularity Scenario, withrecycling
J eI rates of 36% and 19% respectively. This would
- mark a significant step up comparedto a
PET P 23% continuation of current trends, where 7% of
Packaging 70% other PET packaging and less than 1% of
polyester textiles are recycled.

!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

N

(Mo
CIlCz
e

PET non-bottle packaging and textiles will
require furtherinnovation, beyond current best-

o in-class approaches, to achieve higher
Polyester 0% recyclingrates. Thisincludes collection systems
@ textiles 19% as well as sortation and separation of complex

multi-material products, such as those foundin
homeware and automotive applications.

Note a. Based onunpublisheddatafrom The Recycling Partnership and Eunomia
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In the Ambitious Circularity Scenario, approximately a quarter of PET and polyester
waste could be avoided through reduce and reuse approaches and an additional Key Insights
quarter throughrecycling.

Provenreduction andreuse approaches could
EXHIBIT 14  Fate of PET packaging and polyester textiles in the Ambitious Circularity Scenario avoid one-quarter of PET/polyester
consumption, relative to a continuation of
current trends. An additional quarter could be
recycled, meaning that in total around half of all
PET/polyester consumptioninthe 2040 Current
Trends Scenario could be eitherreduced,
reused orrecycled (see Technical Appendix).

Millionmetric tons peryear

1 PET/polyester never made
Ya

followingreduce andreuse levers

The complementary application of mechanical
recycling and depolymerization recycling can

@ Reduce & reuse significantly expand the recycling of PET and
polyester. Recycled PET generated by
Mechanicalrecycling mechanical recycling triples to 2.1Mt, from

0.7Mtin 2022, and almost doubles relative to a

continuation of current trends. Meanwhile
Repurpose complementary depolymerization recycling
generates a further 1.5 Mt of recycled PET from
hard-to-recycle materials. Together, this

Depolymerization

®
‘ Disposal (Landfill
®

>
2040 Reductionin 2040 5 E &incineration) .
L o o) enables domestic recycled content supply to
Current Trends 2040 Ambitious Ambitious 2 c . reey PPYTo
Scenario Circularity Circularity 38 Mismanaged reach 3.6 Mt: five times the amount generatedin
. o ' .
Scenario Scenario @ Gportedwaste 2022 and over three times that projected under

a continuation of current trends.

Notes a. This slide is based on waste generation rather than consumption. Hence the total shown here differs from the total shown on slides that are based on consumption (as we model lifetimes there is a “time gap” between consumption (i.e., system
inflow) and waste generation (i.e., system outflow); b. We refer to elimination as efforts to reduce packaging through lightweighting, and headspace reduction. For textiles, elimination is framed as wastage reduction along the manufacturing value chain,
reduction of overproduction, and decreased speed of consumption. Reuse of packaging includes both refill (including a shift to concentrates) and return models. For textiles, reuse considers rental and re-commerce models. Substitution of packaging
considers shifts to coatedbeverage cartonsand a switch to fibre-based packaging; c. Currenttrendsin elimination, reuse, and substitutionare implicitin the consumptiongrowth projectionand not modelled separately.
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GHG emissions of PET packaging could be reduced by almost 60% through proven
“reduce, reuse, recycle” approaches, while the textiles system require further Key Insights

innovation to unlock emissions reductions. GHG emissions from PET packaging are

reduced substantially, by 58%, in the 2040
Ambitious Circularity Scenario, comparedtoa
continuation of current trends. This is driven by a

o L .
2040 Current Trends Scenario 2040 Ambitious Circularity Scenario 38medu°t'°n.'n consumption, through
reduced material use, refilland return models

(e.g.refillable dispensers), and new product

models (e.g. concentrates), as well as a tripling
/ of therecycling rate from 23% to 70%.
16% GHG emissions from polyester textiles, which
vs. Current Trends account foralarger share of combined
PET/polyester emissions, are reduced by 16%.
The process of spinning polyesterinto fibers
generates the majority of polyester emissions,

making efforts to reduce consumption
particularly important. Cutting emissions further
will require innovation, beyond currently proven

§ approaches, as well as accelerated

EXHIBIT1S ~ GHG emissions scenario comparison for packaging and textiles

i

Textiles
Mt CO,e
peryear

decarbonization of textiles supply chains (see

/ o Technical A i
ppendix).
Packaging / 58%

Mt CO,e VO, T e While these emissions are tied to U.S. PET/polyester

peryear consumption, a significant portion of these
emissions are generated abroad, particularly during
the production and conversion of textiles.
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Inthe Ambitious Circularity Scenario, approximately
46,000 additional direct U.S. jobs could be created by
2040.2

Thereis a significant U.S. job creation opportunity in both the reuse/resale and
collection/sortation/recycling sectors, in approximately equal proportions. States
whichimplement policies to encourage reuse systems and expand recycling, while
creating investment-friendly environments forinfrastructure that can serve
multiple states (such as large recycling plants), will stand to create the most jobs.

Indirect and induced job creation effects will create a substantial number of
additional jobs, with studies estimating indirect and induced jobs to be up to two to
four times higher than direct jobs3'32, This suggests a total opportunity to create in
the range of 100,000 to 200,000 direct and indirect jobs.

Implementing the Ambitious Circularity Scenario also brings social benefits, such
as reducing environmental justice issues. This includes mitigating the social and
health challenges faced by communities near industrial facilities across the

lifecycle of PET/polyester products, including manufacturing, landfilland
incineration, as well as addressing the impacts of waste transport and pollution, ‘

including air pollution.

Stateswhichimplement policiesto encourage reuse systems
and expandingrecycling, while creating investment-friendly

environments will stand to create the most jobs

Note a. U.S.job creationconsidersdirectjobs only. Job creationis measuredrelative to 2022 and accounts for
a 2% workforcereductioninthe productionand conversion aswell as landfillandincinerationindustries. It does
notaccountforimpactsonretailjobs(e.g., losses infast fashionretail).
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BOX1

Projected Role of Mechanical and
Depolymerization Recyclingin the
Ambitious Circularity Scenario

Mechanical recycling and depolymerization recycling are
complementary technologies, enabling higher overall
recycling rates when deployed together. A system that
provides both mechanical and depolymerization
recycling pathways significantly expands the range of
PET/polyester applications that can be recycled (Exhibit
16).

Depolymerization provides a material-to-material
solution forrecycling of harder-to-recycle packaging
formats and textiles with high polyester contentinto
virgin-equivalent rPET that meets market demands for
performance, food safety and color.2 It does this by
converting PET/polyester back into monomers (the
building blocks of new plastics) and then combining them
again to make virgin-quality recycled PET/polyester.

Depolymerizationrecycling also future-proofs the
system by ensuring a source of virgin-quality
PET/polyester to blend with mechanically recycled PET
once highrecyclingrates are achieved. Multiple
mechanical recycling loops have been shown to
negatively affect the functional properties, yield, and

Note a. Mechanical recycling for thermoforms is possible but would require
additional dedicated sorting to produce thermoform-only bales. Mechanical
recycling of colored bottles would also require dedicated sorting as well as a
profitable end-market for grey rPET.

EXHIBIT16  Distribution of feedstock processed by mechanical and depolymerization recycling

2040 Ambitious Circularity Scenario

. PET packaging . Polyester textiles

ZﬁD Mechanical recycling

Other PET
packaging®

Colored
bottles

2.4 Mt

feedstock
input

Clear bottles

Depolymerization recycling

Other PET
packagingP

Apparel

Colored
bottles

By-products
from
mechanical
recycling

1.7 Mt

feedstock
input
Non-durable
home textiles

Other polyester
textiles

Carpet

b OtherPET packagingincludes thermoforms as well as othernon-bottle PET packaging (e.g., strapping).
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the quality of rPET output; however, the extent to
which this will become an issue with high recycling
rates remains uncertain3334,

Asignificant build-out of collection, sortation and
recyclinginfrastructure is needed for both mechanical
and depolymerization recycling. To secure the benefits
of the Ambitious Circularity Scenario, PET processed
by mechanical recycling would need to triple, to ~2.4
Mta peryear. In addition, to recycle materials that are
hard to recycle mechanically, new depolymerization
recyclinginfrastructure would be needed, expanding
from the existing 0.1Mt, which came online in 2024, to
process 1.7 Mt by 2040.

Other commonly-used plastics (e.g., polypropylene
and polyethylene) are made from strong-linked
molecules that are not suitable for depolymerization
recycling and require energy-intensive thermal
processes (e.g., pyrolysis) to break down the plastics
into oils and gases, which then need further steps to be
convertedinto new plastics.

The differences between depolymerization, pyrolysis-
based and mechanical recycling technologies, are
summarized in Exhibit 17, and further addressed in
Annex A3.

Note a. Enabled by increased collection forrecycling and a shift from

EXHIBIT17 Comparison of recycling technologies

Description

Feedstock

Output

Output
quality (when
convertedback
into plastic)

Energy
requirements

GHG

emissions of
recycled PET
vs. virgin PET

Mechanical

2
|“_~%_‘,L recycling

Remolds PET/polyesteratlower
temperatureinto new
applications without changing
theirchemical composition

Rigid PET packaging, mostly
clear PET bottles today

Flakesinto pellets

Varying grades (from food-
grade to non-food grade)
possible depending oninput
quality, processing technology
and target end-market

Onaverage lowerthan
depolymerization per ton of
plastic processed

Lower GHG emissions thanvirgin
PET

Breaks bonds in polymers down
into smallermolecules, called
monomers, that are the building
blocks fornew plastics

PET packaging thatis more
difficultto mechanicallyrecycle
and polyester textiles

Monomersinto pellets

Equivalent to virgin plastic

Onaverage lower than pyrolysis
perton of plastic processed

Most types of depolymerization
generate lower GHG emissions
thanvirgin PETP

Breaks down the polymer chain
into pyrolysis oil by heating at
high temperature withininert
atmosphere. Pyrolysis oil canbe
used to make arange of
hydrocarbon products

PE /PP and mixed polyolefins

Not suitable for PET/polyester
recycling. PETis considered a
contaminant to the pyrolysis
process

Pyrolysis oilinto fuel, chemicals,
ormaterials (into pellets)

Equivalent to virgin plastic

Onaverage higherthan
depolymerization per ton of
plastic processed

Not applicableto PET

colored/pigmented PET packaging to clear packaging, where possible; b. GHG
emissions comparison is not relevant for product applications where mechanical
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Comprehensive actionis need to be deployed to achieve
Sensitivity Modeling

the benefits of an Ambitious Circularity Scenario

Sensitivity modeling has also been used to understand the impact of deviations
from the Ambitious Circularity Scenario and the factors that have the highest
impact onthe overall system outcomes by 2040. Sensitivity modeling highlights
that comprehensive actionis needed to achieve the benefits of an Ambitious
Circularity Scenario.

Sensitivity model 1: Impact of no depolymerization recycling in the
Ambitious Circularity Scenario

Sensitivity model 2:  Impact of recycled PET import undermining domestic

recycling in the Ambitious Circularity Scenario

Sensitivity model 3:  Impact of the Ambitious Circularity Scenario only being
achievedin first-mover states




EXHIBIT18  SENSITIVITY MODEL 1: Impact of no depolymerization recyclingin the Ambitious Circularity Scenario

Ambitious Circularity Scenario
As described previously

Ambitious Circularity Scenario with no depolymerizationrecycling 21

If mechanical recycling develops but without any depolymerization

PET/polyesterrecycled rPET Revenue

(Mt)2

(US$ bn)

N N\ N\
3.6 Lolols 49

[aGA W aph Y AR

Svaos U 1$1.9bn
3.0

No depolymerizationrecyclingis deployed

Mechanical recycling onits own will not achieve the results
of the Ambitious Circularity Scenario.

+ If depolymerizationis notincludedin the Ambitious
Circularity Scenario, around 40% less packaging and
textiles arerecycled and 40% lessrecycled PET is
generated, reducing U.S. recycling revenues by $1.9bn
peryear.

» Thisis because without depolymerization, polyester
textiles would not be recycled, some packaging
categories which are harder to mechanically recycle
could see lowerrecyclingrates (e.g., colored and
opaqgue packaging, and degraded or contaminated

clear bottles), and PET waste thatis lost from the
mechanical recycling process would not be recycled.

While not quantified in the sensitivity analysis,
depolymerization recycling could also help to “future-
proof” the circular economy transition for
PET/polyester by:

o Enablinghigherrecyclingrates evenif design
forrecycling approaches, such as moving from
colored/opaque to clear PET where possible,
are not full realized;

o Enablinghigherrecyclingratesif tray-to-tray

Note a. Equivalent to domestic rPET generated; b. 34% rPET was used in contact-sensitive food and beverage bottles in 2020 based on NAPCOR 2020.

4]

mechanical recycling does not scale up;

o Creatingvirgin-quality rPET output, to
overcome degradation challenges resulting
from multiple mechanical recycling loops;

o Increasing supply of rPET suitable forfood and
beverage contact (“food-contact”)®, to help
overcome challenges related to contamination
of food-contact feedstock, and process and
technology investments required to increase
food-contact rPET from mechanical recycling.

Transforming PET Packaging and Textiles in the United States | Chapter 3 -2040 Scenario Modeling: A Circular System for PET and Polyester
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EXHIBITT?  SENSITIVITY MODEL 2: Impact of rPET imports undermining domestic recycling in the Ambitious Circularity Scenario

PET/polyesterrecycled rPET Revenue

(Mt)?

Ambitious Circularity Scenario
As described previously

Ambitious Circularity Scenario with rPET imports undermining domestic Q.70 (+rPETimports)
recyclinginvestment :

(US$ bn)

A A NFAY
36 ari Waph W arih) 4.9

&

8o 05 )1$3.8bn
1.1

Recycled PET imports undermine domestic recyclinginvestment

rPET imports have grown inrecent years, to supply 20% Ifinvestmentinnew U.S. sorting and recycling

of rPET demandinthe U.S.in 2022b. As aresult, infrastructure were to stop between now and 2040 due
stakeholders have raised concerns about the potential to high rPET imports¢, the amount of PET/polyester
impact of rPET imports on domestic recycling recycled could fall by 80% (PET packaging recycling
investments and job creation, as well as the indirect rate could fall from 70% to 24%, while polyester textiles
socialimplications bothinthe U.S. and in the Global would not be recycled). This could increase

South. landfill/incineration by 2.9 Mt and reduce revenues for

recyclers by around $3.8bn peryear.

Note a. Equivalent to domestic rPET generated; b. Systemiq analysis based on modeling outputs as well as unpublished data from NAPCOR; b. This sensitivity analysis assumes that demand for recycled PET above the amount generated in 2022 is fully met through rPET

imports.
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EXHIBIT20  SENSITIVITY MODEL 3: Impact of the Ambitious Circularity Scenario only being achieved in first-mover states

Ambitious Circularity Scenario
As described previously

Only first-mover states achieve Ambitious Circularity Scenario

PET/polyesterrecycled

(Mt)2

3.6
./ 125%
2.7

rPET Revenue
(US$ bn)

Only first-mover states achieve Ambitious Circularity level

The Ambitious Circularity Scenario 2040 assesses the

impact of adopting proven circular economy strategies

across all 50 states of the U.S. Inrecognition of the
divergent starting points and political realities of the
different states, a sensitivity analysis is applied to
assess the impact of a “two-speed” adoption. Under
this sensitivity analysis, adoption of circular economy

strategies is concentrated inthe 15 first-mover states

that are already taking steps towards circular economy
legislation, while the remaining states do not progress
beyond 2022 levels.

The sensitivity analysis shows that if proven® solutions

areimplemented in these 15 first-mover statesc (those
that have already passed packaging EPR legislation or
have introduced packaging EPR bills at the time of this

report) the total volume of PET/polyesterrecycled
would stillreach 2.7 Mt by 2040. This is only 25% below
the recycling volume in the Ambitious Circularity
Scenario, because the 15 first-mover states represent a
disproportionate share of the U.S. population. This
finding provides a positive reinforcement for the
leadership that is already being shown by first-mover
states, while stillencouraging the other 35 states to

follow suit.

Note a. Equivalent to domestic rPET generated; b. Refers to the same proven solutions that are implement across all states in the Ambitious Circularity Scenario; c. California, Maine, Oregon, Minnesota, and Colorado have passed EPR legislation, while Hawai'i, lllinois,

Maryland, Massachusetts, Michigan, New Hampshire, New York, New Jersey, Rhode Island, Tennessee, and Washington have introduced EPRlegislation at the time of publication
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Recommendations are outlined in the Executive
Summary covering the following areas:

CHAPTER 4

Accelerating the Transition
to a Circular Economy for
PET/Polyester

I Ambitious policies;

I Ambitious industry action; and

I Ambitious collaboration towards new technology
scale-up

In this section (Exhibits 21-23), furtherinformationis
provided to support the recommendations.

Transforming PET Packaging and Textiles in the United States | Chapter4
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EXHIBIT 21

EXAMPLES AND SUPPORTING
INFORMATION

Supporting information for government policy makers and government agencies

Adopt best practice policies and implementation approaches to reduce unnecessary consumption of textiles and single-
use packaging. Examplesinclude:

Restrictions and disclosure requirements on the destruction of unsold apparel, alongside policies to disincentivize “fast and ultra-fast fashion”
andreduce the use of unnecessary packaging.

Reuse/refill mandates orincentives to support the transition from single-use to reusable packaging.

Collaborating with industry to develop new circular systems for practical applications, for example closed loop reuse systems for beverage
containers at venues (e.g. malls, universities), events (e.g. sport stadiums), or city-level reuse/refill initiatives, including public water fountains.

In California, the Plastic Pollution
Prevention and Packaging
ProducerResponsibility Act (SB
54,2022)requires that the state
achieve a 25% reduction of
plasticsin single-use products
by 203235,

Arizona State University reusable
container program provides a
replicable example of a
university developing new
circular systems to reduce
single-use packaging
consumption3é,

Transforming PET Packaging and Textiles in the United States | Chapter4 - Accelerating the transition to a circular economy for PET/polyester

A SanFrancisco public
water fountaininitiative is
developinga
collaboration between
the city, the state,
community groups and
UC San Francisco¥’.

French “Anti-Waste Laws” ban the
destruction of unsold apparel38
and legislators are discussing
measures to limit excesses of
ultra-fast fashion(e.g.,banon
advertising, environmental charge
onlow-costitems)3’.

European Ecodesign
for Sustainable
Products (ESPR)
legislation promotes
sustainability,
circularity, andreduces
waste in textiles40.



iy Introduce well-designed EPR legislation for both packaging and textiles, seeking harmonization and convergence where
" ﬂ possible within the U.S., building on lessons learned domestically and globally, and ensuring that EPR legislationis designed to
support the key pillars of the PET/polyester circularity approach outlined in this study. Forexample, EPR legislation should:

Encourage and reward product design for circularity through eco-modulation? (including durability, reuse, recycling, and low microplastic release);

Incentivize U.S. domestic infrastructure, leveraging existing sorting and recycling systems and scaling up new ones, rather than large-scale imports of
recycled materials; this will help increase U.S. recycling rates and reduce landfill volumes over time;

Consider high-yield material-to-material recycling technologies as aresponsible end-market to widen the scope of products that can be recycled into
high-value outputs. Ensure that EPR system design allows forinnovation of high-yield material-to-material recycling technologies and has the flexibility to
adapt as technology, infrastructure and product design evolve;

Adopt differentiated strategy for textiles EPR compared to packaging, taking into account different global supply chain configurations; supporting
circular and durable design, apparel resale/recommerce and not only recycling; and considering the impact of EPR fees on export markets for apparel
resale. Clarity on how markets for collected recyclables are defined and considered is particularly important for establishing textiles EPR, while accounting
for full coverage of “net costs”® isrequired to incentivize investments in sorting and recycling infrastructure;

Be clear on which packaging and textiles products will be covered, the recycling targets or KPIs that will be applied, and who is obligated to meet them,
and ensure that EPR systems are interoperable across states;

Provide support for a broad range of interventions to enable circularity including end-market development and research and development (R&D) funding
via the Producer Responsibly Organization (PRO);

Encourage flows of recycled materials into high-value end products with potential for multiple recycling loops rather than low-value non-recyclable
products; this supports the economics of recycling, and thus encourages investment ininfrastructure;

Evaluate the benefits of integrating well-designed Deposit Return Systems (DRS) for beverage containers (commonly referred to as Bottle Bills) on top of
a curbside collection model for all other packaging and textiles; this analysis should take into account the proven potential for significantly higher recycling
rates within DRS systems and the opportunity to prevent contamination versus the potential downside impacts of lower value of curbside packaging
recycling streams when beverage containers are removed;

EXAMPLES AND SUPPORTING
INFORMATION EPRlegislation for packagingis now enactedin Overarching principles for well-designed EPR and Variable fee-settingin EPR Close coordination
five states and under active discussioninten DRS systems have been developed through various systems can encourage betweenEPRand
other statesc. EPRlegislation for textiles has initiatives and supported by leading design forcircularity (known DRSis essential if
been passed in California under the Responsible companiesincluding the Consumer Goods Forum43, as eco-modulation). bothare
Textile RecoveryAct (2024) also known as the Ellen MacArthur Foundation Global Principles for effective eco- developed*®,
Senate Bill 7074 and is currently proposed in Commitments#4 and Circular Fashion initiative, and by modulation were published
New York under Senate Bill S665442, the American Beverage Association and WWF45:46, by the CGFin202247.
46 Notes a. Variable fee-setting in EPR systems to encourage circularity; b. Legislation introduced: Washington, Michigan, lllinois, Tennessee, New York, New Hampshire, Transforming PET Packaging and Textiles in the United States | Chapter4

Massachusetts, Connecticut, New Jersey, Rhode Island.; c. Net of recycling revenues
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Enact policies to increase demand for post-consumer recycled content (rPET) to reduce market volatility. Examples
include:

= Recycled content mandatesin legislation;

Variable EPR fees (known as eco-modulation);
= Incentives and public procurement rules promoting use of recycled materials from U.S. recyclers;
= Supporting the development of end-markets forrecycled materials; and

= Implementation of credible mechanisms to account, trace, and ensure safe recycled content from plastic waste inputs to recycled plastic.

EXAMPLES AND SUPPORTING Executive Order 14057 (2021) directs federal agencies The Comprehensive Procurement Guidelines (CPG) Recycled content mandate in Washington State
INFORMATION to prioritize the purchase of sustainable products, Program encourages the federal government to use requires atleast 50% post-consumer recycled content
including those made fromrecycled materials4?. recycled materials in products purchased by in beverage bottles by 2031, including incremental
governmentagencies®©, Similarinitiatives exist at the targets and targets on other products? 52,

state level (e.g. California’s Buy Recycled Campaign?').

European legislation, particularly the Single Use UK Plastic Packaging Tax Regulations (2022) place a Consumer Goods Forum (CGF) has provided some
Plastics Directive (2019)%3 and Packaging and U.S. $280/metric ton tax on plastic packaging unless it guidance on traceability mechanisms®¢.
Packaging Waste Regulation (2024), mandates contains more than 30% recycled content®5,

required levels of recycled contentin packaging®.

Set recycling targets by product type for both packaging and textiles, expand coverage of curbside recycling collection

i for all packaging types, and establish highly-localized drop-off points for textiles, combined with extensive public
&0 education campaigns.

EXAMPLES AND SUPPORTING In California, SB54 requires a 30% recycling, reuse or composting rate for single-use RefashionNYC s a partnership betweenthe New York City Department of Sanitation

INFORMATION plastics usedin the state by 2028, followed by targets of 40% by 2030 and 65% by (DSNY)and the nonprofit organization Housing Works that provides textile recycling
203257, drop-off bins58.

Note a. Packaging recycled content mandates also setin California, New Jersey, Oregon, Connecticut and Maine.

Transforming PET Packaging and Textiles in the United States | Chapter4 - Accelerating the transition to a circular economy for PET/polyester



Increase the price of sending waste to disposal through higher landfill and incineration fees to further boost reuse and
recycling and disincentivize linear models.

EXAMPLES AND SUPPORTING
INFORMATION Regional average landfill fees range from $43 per Northern European countries (e.g. Denmark, Finland) Massachusetts has implemented alaw banning
metric tonin the Southeast to $83 in the Northeast®’. charge landfill fees of $80-110 per metric ton®°. disposal of textilesin landfills and incinerators, active
from November2022.

“De-risk” private sectorinvestments by increasing publicinvestment into circularity infrastructure, technology, and
research. Publicinvestment can be made as grants orloans from the federal through municipal level orincorporatedinto

wd B blended financing opportunities. Public sectorinvestment can support a systems-change “tipping point” by catalyzing
e L, il . . . . . . ; . . . . .
R T investment from the private sectorinto reuse andrecycling infrastructure, including collection, sortation and high yield
7 (# material-to-materialrecycling. In addition, many of these infrastructure investments are capital intensive, with longer payback
- periods, and so could benefit from “de-risking” from the public sector.
EXAMPLES AND SUPPORTING
INFORMATION Funding for chemicalrecyclingtechnologieshas PET/polyesterrecycler Eastman The federal government’s Tax credits are available to
expanded through the Bipartisan Infrastructure will be awarded up to $375 CHIPS and ScienceAct companiesinvestinginrecycling
Bille' and the ReCOVER Acté2, Government million in Bipartisan Infrastructure invested $453 billionin U.S. technologies at afederal and state
grants by the EPA such as the Solid Waste Law and Inflation ReductionAct semiconductor level.t¢. At a federal level, companies
Infrastructure for Recycling (SWIFR) and the funding from the U.S. manufacturing®® and could canapply foraninvestment tax
Sustainable Materials Management (SMM) allow Department of Energy and $70 provide a useful parallel for credit (ITC) forequipment and
waste authorities to integrate new technologies million from state and local tax recyclinginfrastructure machinery usedinrecycling
to modernize recyclinginfrastructure and incentivesto accelerate the investments. processes and R&D tax credit for
improve data collection and tracking systems®3, development of asecond large- R&D expenditure. Many states also
scalelow-carbon offeradditional tax credits.¢’

depolymerization facility.é4
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EXHIBIT22  Supportinginformation for companies in the packaging and textiles value chain

EXAMPLES AND SUPPORTING
INFORMATION

Reduce unnecessary consumption (and waste) of textiles and single-use packaging through reduction of material use,
collaborating on deploying reuse/resale systems, reselling or donating unsold textiles, and moving away from “fast and ultra-
fast fashion” business models.

The global Fashion ReModelinitiative from the Ellen Macarthur Foundation aims to The Petaluma Reusable Cup Project (part of the NextGen Cup Challenge) provides a
identify solutions and unlock barriers in order to scale circular business models. replicable example for collaboration between corporations and government agencies
Companies are making revenue-based commitments with concrete plans to shift to encouragereuse/refill, focused on coffee cups®’.

towards reuse, repair, rental models¢8.

EXAMPLES AND SUPPORTING
INFORMATION

Implement best practice design for circularity through industry collaboration and alignment, to enable durability and multiple
reuse cycles, maximize recycling and the production of high-value rPET, and minimize microplastic release. Accelerating
design for circularity while maintaining fitness for use is particularly necessary for polyester textiles, including shifting from
blends to high-purity textiles, and will require value chain collaboration to align on best practices.

Forpackaging, best practice design for Designfor circularity guidelines for textiles are not established to the same Signatories to the Microfibre Consortium
recycling guidelines are provided by extent as for packaging and will require further alignment in the industry, as commit to sharing outputs of materials testing
organizations such as the Association textileresale and recycling develops. Guidelines have been developed by to betterunderstand microfibre release and
of Plastic Recyclers.”0 NGOs including ECOS”'and the Ellen Macarthur Foundation.”2 prevention.”3

EXAMPLES AND SUPPORTING
INFORMATION

49

Maximize textile collection for reuse and recycling by offering and incentivizing take-back programs and accessible
collection points in apparel, homeware, and carpet stores and collaborating with existing collection programs. Collaboration
on collection will lay the groundwork and gather brand/retailermomentum behind EPR policy for textiles.

In 2024, Accelerating Circularity launched the next phase of Alsoin2024, Goodwill Industries International launched Atextile recovery pilot launchedin 2020 by
Building Circular Systems (BCS), aiming to scale textile-to-textile atwo-year pilot study, backed by the Walmart the Los Angeles Sanitation and Environment
(T2T)recycling systemsinthe U.S. and EU through expanded Foundation, to explore textile recovery at scale through Department and the California Product
market-building trials, a Textile Hierarchy Tool that outlines 25 Gooduwill organizations in Canada, Michigan, and the Stewardship Council will collect fabric waste
pathways for used textiles and education on circular T2T systems’4, Northeasternand Southeastern U.S.75. from businesses for recycling.’¢



w5 u '”' 1‘ Increase procurement of domestically-generated post-consumer recycled content from both packaging and textiles
e through long-term contracts to reduce market volatility and boost domestic infrastructure investment. Reducing the
WP textile industry’sreliance on rPET from bottlesis necessary in order to strengthen the circularity of both value chains.
EXAMPLES AND SUPPORTING . ) . ) . . . . . . .
INFORMATION Beverage companiesincluding Coca-Cola, PepsiCo, Fashion retailers and brands including H&M Group, VF Over150 companies are signatories to the Textile
Danone, Nestle, Suntory, Keurig Dr Pepper are purchasing Corporation, Nike, Patagonia, Ralph Lauren and Exchange’sRecycledPolyester Challenge, an
recycled PET at scale to achieve ambitious commitments EILEENFISHER all have commitments to source initiative aimed at raising the market share of
for post-consumer recycledplastic contentin bottles. sustainable materials, including recycled polyester. polyester that comesfromrecycled sources from

14%in 2019 t0 45%in 2025.

e Implement best industrial practices to control microplastics generation, capture microplastics during use phase (e.g.
i i washing machine filters) and during the recycling and handling process (e.g. dust and water controls).
EXAMPLES AND SUPPORTING ) ) ) o e o ) . .
INFORMATION Operation Clean Sweepis a collaborative voluntary initiative from the European plastics industry to eliminate pelletloss from plastic production and recycling facilities.””

Transforming PET Packaging and Textiles in the United States | Chapter 4 - Accelerating the transition to a circular economy for PET/polyester



EXHIBIT23  Supportinginformation for government, industry and investors to enable technology scale-up

Ij o 51 Work together to create the enabling environment, investment flows and industry adoption required to deploy new and
| eee A Y proven technologies at scale. Examplesinclude digital technologies to forecast demand and reduce unsold stocks in
L 5 i "3 q . . 0 0
Ry A textiles, advanced sensor-based and Al-enabled sorting of packaging and textiles forresale, reuse orrecycling, and
ne @ | f R deployment of advancementsin both mechanical recycling and depolymerizationrecycling (see example of technologies
in Exhibit 8).
EXAMPLES AND SUPPORTING
INFORMATION The National Science Foundation (NSF) Large corporations are formingjoint Some states are Holygrail 2.0is a collaboration of AIM
provides grants for circular economy ventures to share the financial burden of collaborating to create (European Brands Association) and The
research, including PET recycling, to scalingnew technologies, e.g. H&M and regional recycling hubs to Alliance to End Plastic Waste to
support collaborations between Vargas Holding investing in Syre textile scale upinfrastructure and develop andimplement digital
academia andindustry.”8 recycling technology’?, Shinkonginvesting technologies (e.g., South watermarks for packagingin the EU to
in Ambercycle facility.8° and North Carolina 882), improve sorting and recycling.83

Supporting information for researchers

Key outstanding system questions and knowledge gaps have been identified in this study and are recommended for furtherresearch. These are outlined in the executive summary.
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ANNEX

The State of Circularity for
PET/Polyester Packaging
and Textilesinthe U.S.

This annex provides a detailed assessment of state of
circularity for PET/polyester packaging and textiles in the
U.S.tocomplement Chapter.

Itis structuredinto four sections:

Al I State of “Reduce” for PET Polyester and
Textiles

State of “Reuse” for PET Polyester and
Textiles
Textiles

Barriers to Circularity for PET Polyester and

I State of “Recycle” for PET Polyesterand
I Textiles

Transforming PET Packaging and Textiles in the United States | Annex
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ANNEX ATl

State of “Reduce” for PET Polyester and Textiles

Minimizing material use is a key circular economy strategy that reduces waste and
GHG emissions and often also reduces costs. Packaged goods brand owners and
packaging suppliers have led voluntary reduction efforts over the last years such as
the lightweighting of packaging (e.g. the weight of a16.9 oz. uncarbonated water
PET bottle more than halved between 2000 and 20148%) and reduction of
unnecessary and problematic packaging. At-home soda dispensers are sold
nationwide, allowing users to make carbonated water and add flavors. The at-
home soda dispenser market has experienced a revivalin recent years, with
PepsiCo purchasing SodaStream for $3.2 billionin 2018.

Despite these efforts, bottle consumption has increased by 22% and thermoforms
consumptions by 16% since 2016.2 Polyester textiles have grown due to shifts
toward synthetic fibers, coupled with increasing per capita consumption of
apparelitems.?°

In addition, net substitution of PET as a preferred material choice forsome

packaging applications may play a role in the growth of PET consumption although
industry datais not available to confirm this (see Box 2).

Note a. Systemiq analysis based on Dow Jones data

Packaged goods brand owners and packaging suppliers have

led voluntary reduction efforts over the last years, but

despite these efforts, consumptionhasincreased.
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BOX 2

Substitutionneedstobe assessedona
case-by-case basis to optimize
environmental impact

While shifting away from plastic is typically viewed as
the more sustainable option by U.S. consumers?!, this is
sometimes not the case if all environmental impacts are
takeninto account.

Substituting between materials can be positive for the
environment butit can also lead to unintended
negative consequences. This complexity arises
because environmental impact assessments are
multifaceted and involve trade-offs across various
impact metrics (e.g. circularity standards/frameworks?2:
23,94 GHG emissions, biodiversity, land use, water use).
Therefore, material substitutions must be carefully
evaluated to ensure that gainsin one areadonotleadto
significant setbacks in another.

Single-use PET has the benefit of being lighter weight
and having preferable life cycle GHG emissions
compared to single-use glass. Despite its high
circularity potential, glass consistently ranks as
generating the highest GHG emissions, with more than
double the impact compared to PET, fiber-based and
aluminum alternatives, largely due to its weight.?®

Compared to other major PET/polyester alternatives,
including aluminum packaging, fiber-based
packaging and cotton textiles, therelative
performance of PET/polyester will depend on the
application and the context% and therefore it should
be evaluated on a case-by- case basis. Environmental
impact assessment can depend on study design
parameters as well as arange of factors that vary with
location and product design, such as the sourcing of
materials, recycling rates and product weight.

While plastics may score lower on circularity metrics
than paper-based packaging, especially given
variations in product composition and local recycling
capabilities, paper packaging can negatively impact
land and water use. GHG results can vary based on the
transport distances. In the case of beverage bottles, life
cycle assessments have shown different results for
whether aluminum cans, PET bottles or paper-based
cartons resultin the lowest global warming potential.
These assessments can also change overtime based on
recyclingimprovement or the pace of decarbonization
of different materials.

Brands andretailers have made shifts both toward and
away from PET in packaging, while shiftingaway from
polyester textiles is not common practice. Examples
of substitution away from PET include water soldin
aluminum cans and paper-based cartons?”-?8, paper-
based solutions for cleaning products bottles?” and
paper-based clamshells and trays.'°|n other cases,
packaging has moved toward use of PET; forinstance,
for polystyrene cookie trays'® and yogurt tubs,
expanded polystyrene meat trays'9?, toy and personal
care blister packaging, made previously from PVC.103

Transforming PET Packaging and Textiles in the United States | Annex
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ANNEX A2

State of “Reuse” for PET Polyester and
Textiles

Small scale reuse/refill solutions, focused on reducing PET
beverage bottle consumption, are available and in some cases
growing. Forexample:

The U.S. has along-standing system of public water
fountains, and drink dispensers are starting to appear at
venues, airports and train stations, and retail stores.104

An established reuse system exists forrefillable 5-gallon
PET water bottles, where customers can choose delivery
and pickup services orrefill/exchange jugs at retailers.105.106
Reusable 5-gallon PET bottles currently represent 9% of
bottled water consumptioninthe U.Sa.

can be refilled and returned after use, supporting up to 300
reuse cycles.%’

Otherreuse models forreturning bottlesin stores, at
collection points orvia curbside pickup, are limited to pilots

‘ Companies provide reusable cups at sports stadiums, which
‘ inthe U.S.

Online commerce is driving the growth of
apparelresale, reporting 23% revenue growthin
2023 and now representing half of the U.S.
secondhand market'°8, The remainder of the
secondhand marketis covered by thrift and
charity shops as well as consignment stores.
Resaleis very limited fornon-apparel polyester
textiles.

Charities and thrift stores are the most
established system for textile collection and
reuse. The Goodwill network is the largest actor
inthe U.S. retrieving more than 1.8 Mtb of used
goods every year.'0?110The collection and resale
of apparelis animportant source of secondhand
clothing for markets in the Global South.m
Approximately 70% of all apparel collected
through charities and thrift stores2 is exported
to the Global South. However, a significant share
of exported apparel ends up being disposed in
the receiving country, either because itis not
suitable or as a result of excess supply.c 3 Given
the limited waste management infrastructure of
many export markets, these unwanted clothes
are at risk of mismanaged disposal, such asin
open dump sites.™

Notes a. Systemiq analysis (2024); b. 4 billion pounds; c. InGhana,
for example, this share accounts for 40% of all second-hand apparel
imports.




56

ANNEX A3

State of “Recycle” for PET Polyester
and Textiles

A comparative analysis of different PET/polyester
recycling technologies.

Notes a. PET thermoforms are primarily recycled together with bottles as a small

share (typically less than 15%). If there are too many thermoforms included with
bottlesit can negatively impact yields. Although PET thermoforms-only bale are
sorted in California in ~10 material recovery facilities (MRF), dedicated
thermoform-to-thermoform mechanical recycling is not yet operating in the
U.S.b. Colored bottles are mechanically recyclable, although can be
considered a contaminant for mechanical recyclers today given that they need
to be separated from clear PET packaging to avoid discoloring rPET output. c.
Some composite packaging, such as multi-material thermoforms, may not be
suitable for depolymerization. d. Depolymerization technology is capable of
recycling polyester textiles eventhough today in the U.S. textiles are not the
primary feedstock of depolymerization plants. Estimates suggest polyester
content of textiles will need to be above 80% to be accepted as

feedstock, although this is yet to be verified at scale. e, Yield ranges are based
on consolidated averages of diverse technologies and are dependent on
feedstock quality.

EXHIBIT A3

Comparison of PET/polyester recycling technologies

Description

Formats with
commercial scale
recycling available in
the US

Material-to-Material
yieldreportedin
published studiese 115

Output quality

US capacity

(Million metric tons per
year)”é

2, . ,
@ Mechanicalrecycling

for PET/polyester

Remolds PET/polyester at lower
temperature into new applications without
changing their chemical composition

B

Clearbottles

Thermoforms (e.g. trays/clamshells)inlimited
volumes/locations?

Coloredbottlesinlimited volumes /locationsP

65% 95%

o~
o i
%QO Flakesinto pellets

Varying grades (from food-grade to non-food
grade) possible depending oninput quality,
processing technology and target end-market

2.7

Breaks polymers downinto smallermolecules,
called monomers that are the building blocks
fornew plastic

B EORRTE

Most PET packaging®

Polyester-rich textilesd(e.g. apparel, towels,
carpet, curtains, automotive applications)

70%.90%
Qo;%—o Monomersinto pellets

Equivalent to virgin plastic

<0.4



ANNEX A4

Barriers to Circularity for PET Polyester and Textiles

A systematic analysis of economic and structural barriers to PET/polyester circularity was carried out for this study, drawing on insights from Steering Group members, expert interviews
and priorresearch. The analysis identified six factors that have held back the growth of the circular PET/polyester economy in the U.S. eachreinforcing the others.

EXHIBIT A4 Six factors have held back the growth of “reduce-reuse-recycle” circular economy for PET/polyesterinthe U.S.

"4 \ fo
Barriers E Reduce \_» Reuse %(‘,l_f;‘ Recycle
The underlying economics of = | ow cost ofvirgin PET/polyester manufacturing (from oil and natural gas), due to scale, long-term optimization and fossil-fuel subsidies
PET/polyester reuse and = Highcost ofrecycled PET due to fixed recycling cost and the management of PET/polyester waste not being accounted forin the virgin
recycling are challenging product price, leading to a cost gap of ~5-20% between virgin PET and recycled PET

= Price coupling of rPET to virgin PET results in volatile rPET market and prevalence of short-term contracts
= Lowdisposal costs (to landfilland incineration) compared to other countries disincentivize recycling

Government policy and industry = Noregulation onthe = Financialmechanisms (Extended Producer Responsibility) notin place to reflect the cost of
commitments have not destruction of unsold apparel collecting, sorting and responsibly disposing of waste, incentivizing use of less packaging
sufficiently supported circular or packaging reduction
systems » Insufficientindustry = Limited states withreuse » |nsufficient industry action on design forrecycling
commitments on packaging mandates and targets »= Low coverage of curbside collection of packaging in many
reduction = [nsufficientindustry action states (e.g., 40% of the US population does not have curbside
and product availability on collection of PET bottles)
reuse »= Low coverage of Deposit Return Systems (“bottle bills”) for
= [nsufficientindustry actionon beverage bottles, where average collectionrates are ~65%
product durability and design (and up to 90%), compared to ~25% for states without bottle
bills

» Limited states with recycling rate targets, recycled content
mandates orrecyclability mandates

» |nsufficient end-market demand onrecycled content

= Many EPR laws do not allow chemically-recycled plastics to
countinrecycled content calculation

= Lackofuniformrecycling policies across and within states can
create some challenges for companies operating nationwide




Barriers

Development and deployment
of new product designs and
reuse/recycling technologies
has not kept pace with the scale
of the challenge

Consumer awareness and
actionis highly variable

Knowledge gaps limit private
and public sector conviction to
take action

Public financinghas not been
sufficiently utilized to de-risk
private sector investment that
have been focused on short-
termreturns

consumption have potential
for greater scale-up, including
lightweighting of beverage
bottles and use of
concentrates

Knowledge gaps remain onthe "
extent andimpacts of the
release of microplastics and
the presence of “chemicals of
concern” in plastic and non-
plastic materials

Limited accessible and
impartialinformation on
environmental impact trade-
offs between material
alternatives for specific
product applications

N ¥\ Ty
g Reduce \_» Reuse e Recycle
Proven solutions toreduce » [Insufficient development and * Productdesign not always suitable oroptimal forrecycling

deployment (including with existing technology (e.g. colored PET bottles which could
through collaborative action) technically be clear PET)

of new product delivery » Limited deployment of advanced sorting and recycling
approaches such asreuse, technologies, including for historically challenging materials
refill, and resale such as thermoforms, colored bottles and polyester textiles

Lack of Deposit Return = Variable participationinrecycling, with ~40% of consumers
Systems and reuse modelsin notusing a curbside recycling service when available

most states means

consumers are unfamiliar with

return behaviours, limiting

roll-out of some reuse

models

Stakeholder concerns about the potential impact of rPET
imports onthe U.S. recycling industry

Limited accessible and
impartialinformation on
environmental impact trade-
offs between single-use and
reuse for specific product
applications

Insufficient public investment in the form of grants orloans to help de-risk private sectorinvestment
into transformative technology and large-scale infrastructure, which can be challengingin the
context of price volatility, risks such as recycled PET imports and uncertainty of future government
policy and corporate commitments

Traditional institutional investors often prioritize short-term returns, but many sustainable and circular
solutions require long-term thinking
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Transforming PET Packaging and Textiles
inthe United States

Systems Change Scenarios and Recommendations to
Cut Waste, Create Jobs, and Mitigate Climate Change

This report assesses the current state of PET packaging and polyester textiles circularity inthe U.S.,
uses detailed system modeling to quantify the impact of applying proven circular approaches (reduce,

reuse, recycling) under different scenarios, and outlines recommendations for government and the
private sectorto achieve the benefits of an ambitious scenario.
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