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PACKAGING RECYCLABILITY GUIDE

Thinking of packaging
as a one-time resource
1s history.

Today’s packaging focuses on circularity. Soon,
all packaging in European markets will face
legislative requirements for both recyclability and
recycled content, adding to the existing pressure
from consumers and other stakeholders to operate
more sustainably. Many companies have already
made voluntary commitments to targets such as
using 100% recyclable, reusable, or compostable
packaging. However, no harmonized definition
of recyclable packaging currently exists for the
industry globally.

This guide aims to support stakeholders in the
fast-moving consumer goods (FMCG) packaging
value chain with information that can help

them navigate the complex web of guidelines,
definitions, and criteria that affect their decision-

making, highlighting practical information related to

packaging design and recyclability.
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I-A B E I-S are a vital part of packaging design,

providing must-have information about products, from
ingredients and instructions to guidelines for safe usage
and recycling. The optimal labels not only carry out
these functions effectively, they also serve as primary
vehicles for brand marketing, delivering powerful
messages about the company behind the product.

It's important to note that a product’s characteristics and end-use conditions significantly influence the
requirements for both the packaging and the label material. This consideration spans the entire lifecycle

of the product, starting from the filling lines to its placement on store shelves and eventually to the homes

of consumers. Labels are designed to stay firmly attached and maintain their functionality throughout the
product’s lifecycle. For instance, in the case of a shampoo container, the label material must adhere effectively

even in moist and warm conditions, ensuring that the label remains intact and legible for the user.

In today’s market, a brand’s commitment to sustainability directly correlates with its potential for lasting
success, as legislation and consumer demand both continue to drive a shift toward more sustainable options.
At the same time, challenges related to our environment and natural resource use require increasingly

innovative solutions. These factors make the recyclability of packages and their labels a crucial consideration.

Disclaimer: Published in September 2024, this guide reflects our understanding of recyclability at that time. In the rapidly evolving
regulatory landscape, it may not account for subsequent regulatory changes, and should not be considered as a legally binding

document or a comprehensive compliance tool.
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WHY recycle?

Our conventional linear
economy, which largely
relies on a “take-make-
waste” model of production
and consumption, has

put a heavy strain on our
planet, threatening the
health of communities
and ecosystems and using
resources faster than they
can be replenished.

Countless organizations and experts agree that we
must transition to a more circular economy in which
resources are preserved and waste is minimized —

and in which reuse and recycling play a key role.
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Enabling a circular economy
is fundamental for the future of our planet

Packaging pollutes soil and
land, and is about half of
marine littering.

Packaging waste has increased Packaging causes CO, emissions

by more than 20% over the last equal to the total CO,

10 years in the EU, continuing to emissions of a small-medium
further increase by 19% by 2030 EU country.

without proactive measures.

For plastic packaging waste,

the expected increase is 46%.

Source: European Commission, Circular economy: New rules on Packaging and Packaging Waste, 2022



https://op.europa.eu/en/publication-detail/-/publication/65f65729-709e-11ed-9887-01aa75ed71a1/language-en/format-PDF/source-276420028
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https://norden.diva-portal.org/smash/record.jsf?pid=diva2%3A839864&dswid=2830
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EXTENDED Producer
Responsibility (EPR) schemes

Across many industries and
packaging types, a strong
business case also exists

for packaging recyclability.
This is especially true
where extended producer
responsibility (EPR)
schemes are in use. All

EU countries must have
EPR systems in place for
packaging by the end of
2024 and the UN Plastic
Treaty will potentially drive
global EPR adoption.

Using EPR to incentivize investment
in more circular packaging solutions
is a key aspect of the EU Packaging
and Packaging Waste Regulation
(PPWR), which establishes EU-wide
requirements for recyclability and
reduced packaging waste. PPWR
will make recyclability a market
access condition and in addition it will
require Member States to implement
ecomodulation in EPR fees based on
recyclability grade of the packaging.

In EPR systems producers and importers
are responsible for the management

of the end of life of their packaging.
Producer Responsibility Organisation
(PRO) operate the system, including
managing the EPR fees, contracting
waste management operators and

engaging obligated companies.

EPR schemes introduce fees for
companies based on the environmental
impact of their products and
packaging, often assessing higher
fees for packaging that is more
challenging or costly to recycle. EPR
fees should be used to fund packaging
waste management related activities.
Currently, in some countries EPR fees
are based on the packaging material
type, whereas in some countries

EPR fees are already based on

more detailed design for recycling

requirements.

By designing for recyclability,
businesses can potentially avoid
or reduce EPR fees.

PACKAGING RECYCLABILITY GUIDE
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Currently several different Design for Recycling (DIR) guidelines exist in the EU region, e.g. RecyClass, CEFLEX, 4Evergreen, CHI etc.

that can be used to guide and prove packaging compatibility with recycling. In addition, there are national requirements, e.g. local

EPR schemes, which may have their own requirements or they can also refer to these non-national guidelines. Challenge with current

guidelines is that they are not harmonized and may even have conflicting requirements for labels.
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Harmonization will come with PPWR. Recyclability according to PPWR definition

1s “the compatibility of packaging with the management and processing of waste by
design, based on separate collection, sorting in separate streams, recycling at scale,
and use of recycled materials to replace primary raw materials”. What does this mean
in practice? There are 2 step requirements packaging must meet to show compliance

with recyclability requirement:

Packaging is designed for recycling and
the resulting secondary raw materials are
of sufficient quality to substitute primary
raw materials, e.g in packaging. Energy
recovery, reprocessing into fuels and
biological treatment (e.g composting) are
excluded. The European Commission will establish Design for
Recycling criteria that must be met to show compliance with
this step by 2030 or 2 years after the secondary legislation
defining DIR entry into force, whichever is later. This will be
the one Design for Recycling criteria for the whole EU area in

future, covering a wide range of packaging materials.

Packaging waste should be separately

collected, sorted into specific waste

streams without affecting the recyclability

of other waste streams and recycled at

scale. The European commission will

set out a methodology to assess the
recyclability at scale of different packaging material categories
and in addition to set thresholds related to annual recycled
packaging materials. Assessment will be based at least on the
quantities of packaging placed on the market and quantities
of packaging recycled. To show compliance with the recycled
at scale requirement, packaging materials must meet the set
threshold by 2035 or 5 years after the secondary legislation
defining methodology entry in the force.
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While packaging creators
should design for recycling

based on applicable
requirements and
guidelines, they should
know that recyclability

also depends on external
factors such as available

infrastructure.

Understanding what is truly recyclable is

the first step in optimizing packaging for
sustainability while avoiding greenwashing
claims and regulatory missteps. External
verifications based on recyclability testing
are valuable proof points when looking for
recycling compatible packaging components
and also for final packaging.

An item is recyclable per The
Association of Plastic Recyclers (APR)
definition when the following three
conditions are met:

At least 60% of
consumers or
communities have
access to a collection
system that accepts the
item.

The item is most likely
sorted correctly into

a market-ready bale
of a particular plastic
meeting industry
standard specifications,
through commonly
used material recovery
systems, including
single-stream and

dual stream MREFs,
PRF’s, systems that
handle deposit system
containers, grocery
store rigid plastic and
film collection systems.
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The item can be further
processed through

a typical recycling
process cost effectively
info a postconsumer
plastic feedstock
suitable for use in
identifiable new
products.
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THIS 1s how

Enhance recyclability with
informed labeling choices
tied to packaging materials

Many types of packaging materials
exist to account for a wide range
of factors. These factors include the
physical properties of the product
(e.g., liquid vs solid or hot vs cold),
processing requirements (e.g.,
pasteurization, packing efficiency),
storage and logistics conditions,
durability, number of uses, and many
more. In the following sections, we
introduce the most common packaging
materials used in the fast-moving
consumer goods (FMCG) and highlight
important considerations regarding

their recyclability.

PACKAGING RECYCLABILITY GUIDE | 10



TABLE OF CONTENTS

WHY RECYCLE?

EXTENDED PRODUCER
RESPONSIBILITY (EPR) SCHEMES

WHAT DOES IT MEAN
TO BE RECYCLABLE?

THIS IS HOW

PET (POLYETHYLENE
TEREPHTHALATE)

HDPE AND PP (HIGH-DENSITY
POLYETHYLENE AND POLYPROPYLENE)

PE FILMS
(POLYETHYLENE)

FIBER-BASED

GLASS

ALUMINUM
SUMMARY TABLE

CHECKLIST FOR MORE
SUSTAINABLE PACKAGING

HOW TO IMPROVE PACKAGING
SUSTAINABILITY: MAKE THE SWITCH
AND CLOSE THE LOOP

ABOUT UPM RAFLATAC

WHAT NEXT?

The high demand for PET in packaging
owes to its lightweight nature, material
properties, and convenience. PET
containers can be recyclable and
reusable, aligning with the circular
economy principles to reduce waste
and resource consumption. However,
the widespread use of PET, particularly
in single-use applications, contributes
substantially to plastic pollution and its
adverse effects on the environment. In
addition to concern over environmental
impact, evolving regulations around
single-use plastics as well as the
increasing demand for recycled PET
(rPET) contribute to a need for brand
owners and packaging designers to
maximize the recyclability of PET-

based packages.

RECYCLING CONSIDERATIONS:
There are three types of PET bottles,
with the majority being transparent
clear and blue, around one fifth being
transparent colored, and a small
percentage being opaque. Transparent

clear bottles, primarily used for

beverages, can be recycled in a
closed-loop system, which only allows
a small percentage of input materials
to be non-food contact material.
However, most recycled bottles are
downcycled into non-bottle items like
straps, fibers, and trays (this includes
all transparent colored bottles and a
portion of transparent clear bottles).
Opaque bottles, with limited collection
schemes, often contaminate clear PET
recycling and are usually directed

to landfills or incineration. PET trays
and cups are often mixed with other
plastics and are undesirable for bottle
recycling due to quality issues, leading
mostly to landfill or incineration.
Recycling infrastructure for trays and
cups is still developing, with low
recycling rates attributed to inadequate
collection and sorting facilities and the
challenge of multi-material products.
PET recycling involves a hot-wash
process to separate labels, which are
usually discarded. Emerging recycling
processes for PET trays and clamshells

use a similar method.

M AT E R I A L ® P ET (Polyethylene terephthalate)
°

Common Applications:
BEVERAGE BOTTLES

FOOD CONTAINERS
AND TRAYS

CLEANING
SOLUTION BOTTLES

PERSONAL CARE
BOTTLES

PACKAGING RECYCLABILITY GUIDE | 11
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GENERAL REQUIREMENTS
FOR SELF-ADHESIVE LABELS:

PET BOTTLES:

To enhance recyclability, labels
should have a density less than 1g/
cm?, usually made of PP or PE, with
some guidelines accepting wet-
strength and standard papers. The
adhesive should be alkali wash-off,
effective at temperatures above 80°C,
sometimes lower at 60°C. It's crucial
that no adhesive residues remain on
the flakes. Some guidelines demand
non-reactivating adhesives, posing
challenges for self-adhesive labels.
Without proper wash-off adhesives or
processes, labels can negatively impact
the quantity and quality of recycling,
often due to printing inks.

PET TRAYS AND CUPS:

To enhance recyclability, labels
should have a density below 1g/cm?,
typically made of PP or PE materials,
but not PET. Some guidelines accept
wet-strength and standard papers,
with a preference for BPA-free paper.
The labels must use alkali wash-off
adhesive that operates effectively
between 60-85°C. It's essential that
these adhesives leave no residues on

the flakes after the recycling process.

PACKAGING RECYCLABILITY GUIDE | 12
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HDPE and PP are widely recognized

for their versatility and durability in rigid
packaging solutions. HDPE is known for
its strength, impact resistance, and ability
to withstand low temperatures, making it
ideal for a variety of packaging needs,
while PP is celebrated for its durability,
high-temperature resistance, and excellent
surface finish. PP’s optical clarity and low
moisture transmission also make it suitable
for food packaging and personal care
products. The market trends for HDPE and
PP in packaging reveal significant growth
and demand. The global HDPE packaging
market size was valued at USD 17.10

billion in 2022 and is projected to be worth

USD 17.96 billion in 2023 and reach USD
26.25 billion by 2030, exhibiting a CAGR
of 5.57% during the forecast period.?

2 Source

RECYCLING CONSIDERATIONS:
Most rigid HDPE and PP plastic packaging
is downcycled into lower-grade materials
like tubes, fences, and bins, where color
and odor are less critical. Some closed-
loop systems produce higher-quality
recyclates, including color sorting. HDPE
bottles can be recycled back into bottles,
and meeting contact sensitive packaging
standards for cosmetic and even food-
grade, like UK milk bottles. White and
natural flakes often meet the highest quality

requirements.

MATERIAL: HDPE and PP

(High-Density Polyethylene and Polypropylene)

Common Applications:
DETERGENT BOTTLES
MILK BOTTLES
SHAMPOO AND SOAP BOTTLES
ICE CREAM PACKS

PACKAGING RECYCLABILITY GUIDE | 13


https://www.fortunebusinessinsights.com/hdpe-packaging-market-105366
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(Polyethylene)

Ethylene can also be polymerized into
low-density polyethylene which is a main
raw material for PE films. Like HDPE it is
recyclable but offers different attributes
for packaging due to it having a highly
branched molecular structure. LDPE is
known for providing toughness and
flexibility while also being lightweight,
making it ideal for flexible packaging
applications. In addition to the versatile
mechanical properties, it is also heat-
sealable.

RECYCLING CONSIDERATIONS:

PE films are sorted into a different recycling
stream than rigid HDPE packages as it is
not intended to mix the differently structured
polymers in large quantities. It can be
recycled into new films and bags, but
downcycling into other plastic applications
such as composite lumber and furniture is

common.

GENERAL REQUIREMENTS FOR
SELF-ADHESIVE LABELS:

As LDPE based packages are mainly thin
films, they are very close to labels in mass.
This means that mass-based sorting methods
such as air elutriation can’t separate labels
from the PE films. Due to this recycling
compatibility or wash-off adhesives are
crucial to secure high recyclate quality.
Like HDPE, washing temperature for LDPE
is below 40°C. Monomaterial approach
is recommended with either compatible

or wash-off adhesives. Some design for
recycling guidelines also acknowledge
that removable labels made of paper or
polypropylene can be separated from

the PE films and thus won't hinder final

recyclate quality.

MATERIAL: PE FILMS

Common Applications:

FLEXIBLE PACKAGING
GROCERY BAGS
MAILER BAGS
PACKAGING WRAP

PACKAGING RECYCLABILITY GUIDE | 15
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Fiber-based packaging market is witnessing
a boom and is forecasted to grow by
around 5% for the next five years, largely
driven by environmental concerns related to
single-use plastic packaging, brand owner
sustainability goals, and the changing
regulatory landscape. Molded fiber
packaging is one of the fastest-growing
segments. Fiber based packaging is made
primarily from renewable materials and

has high recycling rates. Current recycling
levels are around 80% and are expected

to reach over 90% in some countries soon.®
Certification systems for the fiber origin

of sustainable packaging are crucial in

verifying the responsible sourcing of fibers.

Common Applications:
CEREAL BOXES
SHIPPING CARTONS
BEVERAGE CARTONS

FLEXIBLE BAGS
& POUCHES

EGG CARTONS

MATERIAL: Fiber-based

RECYCLING CONSIDERATIONS:
Fiber-based packaging, like cardboard
boxes, has a high recycling rate and is
collected through either paper and board
or lightweight packaging streams. The
varied types of fiber-based packaging
require distinct recycling methods for

effective material recovery:

1. Standard mills handle old corrugated
containers and mixed paper, resulting in

brownish pulp.
2, Deinking mills recycle paper and board

from white substrates, producing white pulp.

Capable of removing printing inks.

3. Specialized mills tackle more intricate
fiber-based packaging, including liquid
packaging board.

The designation of fiber packaging to
various types of recycling mills is largely
influenced by each country’s national
infrastructure for collecting and sorting

paper waste.*

3 Source, * Source
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GENERAL REQUIREMENTS FOR SELF-ADHESIVE LABELS:

The recycling process is designed to handle contaminations, removing non-paper components
through multiple screening and cleaning stages. However, criteria to design for recycling

are under development. Process typically screens out plastic labels and adhesives. Standard
paper labels on cardboard boxes can be recycled using current methods, and the fibers from

these labels often increase the yield of the recycled material.

For paper-based packaging labels, using adhesives that are removable during fiber recycling
improves the process, especially for paper products. Standard paper labels are preferred.
However, plastic labels and wet-strength papers, when used in small quantities, can still be

managed effectively in standard fiber recycling processes.
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The glass packaging market is experiencing
significant growth, driven by various factors
including an increasing demand for healthy,
safe, and recyclable/reusable packaging
for food and beverages. The global market
for glass packaging is projected to reach

a valuation of USD 80 billion by 2030,
compared to only USD 52 billion in 2021.°
Globally, around 33% of container glass
(as opposed to flat glass) is recycled, but
rates in Europe are much higher (up to
95%), due mainly to extensive recycling
infrastructure and legislation.®

An increasing number of glass packages
are also designed to be reused to support a

more circular packaging economy.

5> Source, ¢ Source, 7 Source, & Source

MATERIAL: Glass

RECYCLING CONSIDERATIONS:
Glass jars and bottles are infinitely
recyclable based on well-established
and efficient processes. In recycling glass
packaging is crushed, and the resulting
glass cullets are melted to be used as
glass again. High share (91% in Europe)
of collected glass packaging is recycled
in closed loop to packaging. Other uses
for recycled glass are open loop glass
recycling e.g. in glass foam and glass wool

or open loop recycling without melting e.g.

for construction materials or filtration media.

Introducing 1 tonne of cullet into a glass
furnace replaces approximately 1,2 tons of

virgin raw materials.”

Glass recycling does not normally include
washing, which is a step reserved solely
for reusable glass. Glass packaging

can be reused up to 50 times without

deterioration.?
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Common Applications:

WINE AND SPIRITS
BOTTLES

FOOD JARS
BEVERAGE BOTTLES

COSMETIC
CONTAINERS
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GENERAL REQUIREMENTS FOR SELF-ADHESIVE LABELS:

Glass recycling is removing labels efficiently, but the specific design for recycling criteria for
glass packaging are still under development. During recycling, labels on glass may degrade
due to humidity and are removed by abrasive effects of glass particles in the dry washing
stage in a rotating drum. Melting process deals with a large portion of contaminants and

labels ending there would be typically burnt off.

In reuse of glass packaging, the washing process is removing the labels before the next life
cycle. Wash-off label solutions designed for glass reuse separate cleanly from the packaging

and are necessary to ensure efficient reuse.

PACKAGING RECYCLABILITY GUIDE | 19


https://upmraflatac.showpad.com/share/HYM5YCQ7fb7mcmo8xQyAw
https://upmraflatac.showpad.com/share/hoXy8ajJ6YzROfH3UY2Yd
https://upmraflatac.showpad.com/share/fn6SHjWYNCsTCMAcBi0tK
https://upmraflatac.showpad.com/share/fn6SHjWYNCsTCMAcBi0tK

TABLE OF CONTENTS

WHY RECYCLE?

EXTENDED PRODUCER
RESPONSIBILITY (EPR) SCHEMES

WHAT DOES IT MEAN
TO BE RECYCLABLE?

THIS IS HOW

PET (POLYETHYLENE
TEREPHTHALATE)

HDPE AND PP (HIGH-DENSITY
POLYETHYLENE AND POLYPROPYLENE)

PE FILMS
(POLYETHYLENE)

FIBER-BASED

GLASS

ALUMINUM
SUMMARY TABLE

CHECKLIST FOR MORE
SUSTAINABLE PACKAGING

HOW TO IMPROVE PACKAGING
SUSTAINABILITY: MAKE THE SWITCH
AND CLOSE THE LOOP

ABOUT UPM RAFLATAC

WHAT NEXT?

Aluminum packaging is lightweight, making
it cost-effective for transport and storage.
One of the most remarkable properties of
aluminum is its ability to act as a complete
barrier against light, gasses and moisture
so aluminum packaging is often favored
when strong barrier properties are needed.
Furthermore, its versatility allows it to be
used in various forms, from cans to foil
closures. Its widespread use, especially in
single-use applications, necessitates a focus
on recyclability to mitigate environmental

concerns.

RECYCLING CONSIDERATIONS:
Aluminum is known for being infinitely
recyclable, with 75% of all aluminum ever
produced still in use today. Recycling rate
for metal packages varies widely by region,
with Europe leading the way.” The overall
recycling rate for aluminum beverage cans
in the European Union, United Kingdom,
Switzerland, Norway and Iceland went

up by 3.2% to a new record level of 76%

? Source, '° Source

MATERIAL: Aluminum

(76.1%) in 2021.1° The recycling process
for aluminum is well-established and relies
mostly on melting, during which most
contaminants are removed. However,
larger amounts of non-aluminum materials

may hinder recycling efficiency.

GENERAL REQUIREMENTS FOR
SELF-ADHESIVE LABELS:

Despite printed cans being the preferred
solution from a recyclability perspective,
the minimum practical order quantity is
often too high, especially for craft beverage
producers. Self-adhesive labels serve as

a practical alternative. In the context of
aluminum recycling in Europe, there are no
specific label requirements. However, it is
recommended to use thin labels with less
material to result in less label material in the
recycling process. It's crucial to verify local
preferences as some regions, like Quebec
province in Canada, mandate the use of
paper labels for cans, prohibiting plastic
labels.

PACKAGING RECYCLABILITY GUIDE

Common Applications:

CARBONATED
BEVERAGE CANS

AEROSOL SPRAYS
FOOD CANS & TINS
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PACKAGING material table and checklist

COMMON
APPLICATIONS

GENERAL REQUIREMENTS
FOR SELF-ADHESIVE LABELS

SUGGESTED SOLUTIONS FROM

UPM RAFLATAC PORTFOLIO

Beverage bottles

Food containers and trays
Cleaning solution bottles
Personal care bottles

PET BOTTLES:

To enhance recyclability, labels should have a density less than 1g/
cm?, usually made of PP or PE, with some guidelines accepting wet-
strength and standard papers.

The adhesive should be alkali wash-off, effective at temperatures

above 80°C, sometimes lower at 60°C. It's crucial that no adhesive
residues remain on the flakes. Some guidelines demand non-reactivating
adhesives, posing challenges for self-adhesive labels. Without proper
wash-off adhesives or processes, labels can negatively impact the
quantity and quality of recycling, often due to printing inks.

PET TRAYS AND CUPS:

To enhance recyclability, labels should have a density below 1g/
cm?, typically made of PP or PE materials, but not PET. Some guidelines
accept wet-strength and standard papers, with a preference for BPA-
free paper.

The labels must use alkali wash-off adhesive that operates effectively
between 60-85°C. It's essential that these adhesives leave no residues
on the flakes after the recycling process.

SmartCircle™ wash-off label materials:

* PP & PE labels with RW85C (cyclos-HTP and APR)
and RW65C adhesives (cyclos-HTP)

* Carbon Action PP UCO with RW307 & RW704
adhesives (cyclos-HTP)

* PureCycle paper labels with RWP5 adhesive (cyclos-HTP)

* Paper labels with RP45 and RP45 AT adhesive (Nordic DRS systems)

Detergent bottles

Milk bottles

Shampoo and soap bottles
lce cream packs

To optimize recyclability in bottle-to-bottle recycling processes for HDPE
and PP rigid packaging, it's essential to address label removability
during recycling. New studies show that labels can be removed already
in the grinding phase, where bottles are made into smaller flakes.

The typical process continues with cold-wash, but incorporating hot-
wash, sink-float, and air elutriation stages can further enhance label
separation, improving recyclate quality.

Design for recycling guidelines consider both adhesive and face
material. Adhesive compatibility is crucial; adhesives must either be
compatible with PE/PP recyclate or easily removed during grinding

or washing in cold water (~40°C). For PP and PE labels, guidelines
typically recommend adhesives that are separated during the recycling
process or approved non-releasable adhesives. PET labels and paper
labels generally require adhesives that can be separated. Paper labels
can be either wet strength or standard paper, depending on the specific
guideline requirements.

SmartCircle™ label materials:

* New Wave paper labels with RWP40 adhesive (RecyClass)

» Carbon Action PP UCO with RP307 & RP704 adhesives (RecyClass)

e SmartCircle™ PE and PP label selection (RecyClass)

* PureCycle paper labels with RWP5 adhesive (cyclos-HTP)

Flexible packaging
Grocery bags
Mailer bags
Packaging wrap

As LDPE-based packages are mainly thin films, they are very close to
labels in mass. This means that mass-based sorting methods such as air
elutriation can’t separate labels from the PE films. Due to this recycling
compatibility or wash-off adhesives are crucial to secure high recyclate

quality.

Like HDPE, the washing temperature for LDPE is below 40°C.
A monomaterial approach is recommended with either compatible or
wash-off adhesives.

Some design for recycling guidelines also acknowledge that removable
labels made of paper or polypropylene can be separated from the PE
films and thus won't hinder final recyclate quality.

SmartCircle™ label materials:

 SmartCircle™ PE label selection (RecyClass)
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PACKAGING material table and checklist

COMMON
APPLICATIONS

GENERAL REQUIREMENTS
FOR SELF-ADHESIVE LABELS

SUGGESTED SOLUTIONS FROM
UPM RAFLATAC PORTFOLIO

Cereal boxes

Shipping cartons
Beverage cartons
Flexible bags & pouches
Egg cartons

The recycling process is designed to handle contaminations, removing

non-paper components through multiple screening and cleaning stages.

However, criteria to design for recycling are under development.

The process typically screens out plastic labels and adhesives. Standard
paper labels on cardboard boxes can be recycled using current
methods, and the fibers from these labels often increase the yield of the
recycled material.

For paper-based packaging labels, using adhesives that are removable
during fiber recycling improves the process, especially for paper
products. Standard paper labels are preferred. However, plastic labels
and wet-strength papers, when used in small quantities, can still be
managed effectively in standard fiber recycling processes.

SmartChoice™ label materials:

* Paper labels with recycling compatible adhesives

for fiber packaging (Papiertechnische Stiftung (PTS))

* A lower carbon RAFNXT+ paper labels

* Screenable paper labels compatible
with the fine paper stream (Ingede)

Wine and spirits bottles
Food jars

Beverage bottles

* Cosmetic containers

Glass recycling is removing labels efficiently, but the specific design for
recycling criteria for glass packaging are still under development.

During recycling, labels on glass may degrade due to humidity and
are removed by abrasive effects of glass particles in the dry washing
stage in a rotating drum. Melting process deals with a large portion of
contaminants and labels ending there would be typically burnt off.

In reuse of glass packaging, the washing process is removing the labels
before the next life cycle. Wash-off label solutions designed for glass
reuse separate cleanly from the packaging and are necessary to ensure
efficient reuse.

RECYCLING:

UPM Raflatac SmartChoice™ paper
and plastic label materials with standard adhesives

REUSE:

SmartCircle™ wash-off label materials:

» PureCycle paper labels with RWP5 adhesive

* Plastic labels with RW760 wash-off adhesive

* Wet-strength paper labels with RP3OW wash-off adhesive

* Carbonated beverage cans
* Aerosol sprays
* Food cans & tins

Despite printed cans being the preferred solution from a recyclability
perspective, the minimum practical order quantity is often too high,
especially for craft beverage producers. Self-adhesive labels serve as a
practical alternative.

In the context of aluminum recycling in Europe, there are no specific
label requirements. However, it is recommended to use thin labels with
less material to result in less label material in the recycling process.

It's crucial to verify local preferences as some regions, like Quebec
province in Canada, mandate the use of paper labels for cans,
prohibiting plastic labels.

SmartChoice™ label materials:

* Vanish PCR

* RAFNXT+ paper labels
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CHECKLIST for more
sustainable packaging

Ensure that the packaging meets the
requirements to deliver the product
safely and maintain its freshness,
thereby minimizing product losses.
For instance, many food and
beverage products necessitate
oxygen, moisture, or temperature

barriers.

Consideration of usage or storage
environment requirements is crucial.
For instance, personal care products
like shampoo, which are often used
or stored in wet conditions, must

utilize moisture-resistant packaging.

|dentify and implement pertinent
Design for Recycling guidelines
to improve the recyclability of
packaging and the accessibility
of recycled packaging materials.
For example, adhere to national
Extended Producer Responsibility
(EPR) requirements. Alternatively,
in the absence of such regulations,
consider adopting European
RecyClass or cyclos-HTP

for plastic packaging or the
4evergreen guidelines for fiber-

based packaging.

PACKAGING RECYCLABILITY GUIDE

Ensure alignment with additional

brand sustainability goals, such as the

production of lower carbon footprint

products and packaging.

If you don’t know, ask! Contact a
local UPM Raflatac representative
to learn more about increasing
packaging sustainability with our
SmartChoice and SmartCircle

solutions.
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HOW to improve packaging sustainability:

Make the Switch and Close the Loop

There are many great incentives for
companies to make their product
packaging more sustainable: the
opportunity to drive long-term
brand value, consumer demand,
and regulatory pressure. But what
role do labels play in making your
packaging more sustainable?

Your label material choice can have a tangible impact on your
packaging sustainability. Not only can you make a difference by
choosing renewable raw materials and recycled materials, but also
by enhancing your packaging recyclability. Labels, multiplied by
millions of packages worldwide, have the potential to make a lasting

difference.

We are passionate about enabling you to become a Changemaker
through your labeling choices. In practice, there are two key

approaches you can take to make your packaging more sustainable:

STEP ONE

MAKE THE SWITCH

MAKE THE SWITCH TO MORE

SUSTAINABLE LABEL SOLUTIONS.

Switch to reduce, switch to recycled
and switch to renewable materials.

STEP TWO

<’ 2

CLOSE THE PACKAGING
MATERIALS LOOP.

Choose label solutions that support
packaging recyclability and reuse,
and prevent your label materials from
ending up at landfills or being incinerated.
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WHY RECYCLE? |_C1 be| Lllte by UPM ROHCITCIC

EXTENDED PRODUCER
RESPONSIBILITY (EPR) SCHEMES
Look beyond the label with Label Life
WHAT DOES IT MEAN
TO BE RECYCLABLE?

THIS IS HOW Label Life helps you make
PET (POLYETHYLENE informed and environmentally
TEREPHTHALATE) . e
responsible decisions by
HDPE AND PP (HIGH-DENSITY . . .
POLYETHYLENE AND POLYPROPYLENE) pI'OVlleg essentlal Llfe Cycle
PE FILMS Assessment (LCA) metrics
(POLYETHYLENE) . e
on the sustainability of our
FIBER-BASED
products.
GLASS
ALUMINUM * Label Life is comprehensive, credible, and actionable.
SUMMARY TABLE * Cradle-to-grave models broken down into cradle-to-gate,

transport to customer, printing, and end of life impacts.
CHECKLIST FOR MORE

SUSTAINABLE PACKAGING * Focus on carbon, water, and energy, extended to include

indicators as recommended by Product Environmental
HOW TO IMPROVE PACKAGING ) .
SUSTAINABILITY: MAKE THE SWITCH Footprint (PEF) guide.

AND CLOSE THE LOOP * The LCA calculation principles were critically reviewed

ABOUT UPM RAFLATAC according to ISO 14040/44 and following ISO 14067,
and the process of generating LCIA results was validated

WHAT NEXT® externally.
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WHY RECYCLE?

EXTENDED PRODUCER RCHECYC | ew by U PM RAF LATAC

RESPONSIBILITY (EPR) SCHEMES

WHAT DOES IT MEAN

TO BE RECYCLABLE? SUPPORT CIRCULARITY WITH RAFCYCLE
THIS IS HOW

PET (POLYETHYLENE RafCycle™ by UPM Raflatac is

TEREPHTHALATE) . g

label release liner recycling at

HDPE AND PP (HIGH-DENSITY . . ]

POLYETHYLENE AND POLYPROPYLENE) 1ts e3_51est, Keep your reiease

PE FILMS PET or paper liner waste in the

(POLYETHYLENE)

circular economy by diverting it

FIBER-BASED
from incineration or landfill.
GLASS
ALUMINUM
* Simply collect your label waste, and RafCycle takes care of
SUMMARY TABLE the recycling process.
CHECKLIST FOR MORE * With externally verified CO2 calculation method, RafCycle
SUSTAINABLE PACKAGING partners have access to credible information on the potential

HOW TO IMPROVE PACKAGING benefits of the RafCycle service.

SUSTAINABILITY: MAKE THE SWITCH o

RafCycle translates into real business impact. From helping
AND CLOSE THE LOOP

you reach your climate goals to crafting impactful marketing
ABOUT UPM RAFLATAC stories that showcase your sustainability efforts, RafCycle

delivers.
WHAT NEXT?
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