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About this design guide
The Single-Use Beverage Packaging Working Group is a
coalition of beverage manufacturers and importers, waste
handlers and recyclers, institutions, retailers and NGOs
in Hong Kong. The Working Group’s Drink Without Waste
initiative seeks to reduce the volume of used beverage
packaging going to waste by 70 to 90% in 2025. To this end,
the group is pursuing four strategies: to reduce the use of
single-use beverage packaging; to collect used beverage
packaging; to recycle the collected materials; and to adopt
sustainable beverage packaging standards.
As a contribution to this last strategy, the Working Group’s
Design for Recycling Committee created this design guide.
Good design for recycling increases the volumes and quality
of recyclate coming out of the Hong Kong market. This guide
provides best-in-class design choices that match the reality
of Hong Kong’s current recycling infrastructure, including
export markets.
Packaging end-of-life considerations are but one of the many
dimensions playing into a company’s short- and long-term
decisions. By informing a broad audience of beverage and
retail industry executives about the principles of Design
for Recycling, this document aims to inspire and help set
ambitions for the entire organisation. The document
also includes more detailed guidelines, for the benefit of
product managers and procurement officers, as well as the
packaging designers and converters they collaborate with. These
guidelines also aim to accurately inform the programme of
work of each business function, from design and procurement
to planning and marketing.

This guide does not aim to address environmental outcomes
beyond reduced littering and improved recycling results.
There are additional environmental as well as economic and
product quality factors that companies may wish to take into
consideration when choosing their packaging formats and
designs. Note that this guide covers primary packaging,
not secondary or tertiary layers. No guidance is presently
included for glass as current end uses of recycled glass in the
Hong Kong market do not require specific design guidelines.
This document is not static; guidelines will be updated over
time to reflect new technology options in both packaging and
recycling, as they become available to the Hong Kong market.
This guidance draws from European PET Bottle Platform
(EPBP) Guidelines, RecyClassTM, and WRAP; check the
links on the inside back cover for additional information and
the latest updates to the detailed guidance. For pack formats
that are not listed separately in this guide, refer to the generic
pack format guidance on p26.
More information about Drink Without Waste, the Working
Group, and its strategies and actions can be found on the
website www.drinkwithoutwaste.org.
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1. Concepts &
Definitions

1.1 What is recyclable packaging?
1.2 What is Design for Recycling?
1.3 A broader design perspective
1.4 How to use this guide
1.5 Terminology

1.1 Concepts & Definitions
What is recyclable packaging?

As per the Ellen
MacArthur Foundation,
packaging or a packaging
component is recyclable if
post-consumer collection,
sorting, and recycling is
proven to work in practice
and at scale for Hong Kong.
A package can be considered
recyclable if its main
packaging components,
together representing more
than 95% of the entire
packaging weight, are
recyclable according to the
above definition, and if the
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remaining minor components
are compatible with the
recycling process and do not
hinder the recyclability of the
main components.
The goal is to complete as
much of the recycling
process as possible within
Hong Kong, but materials
may be recycled in
mainland China or
overseas, provided quality
and transparency of the
receiving system are
guaranteed.

1.2 Concepts & Definitions

What is Design for Recycling (DfR)?

Decisions made early in the design process can affect the
potential to recycle beverage containers back into high-end
applications.
Design for Recycling refers to the collection of those
design choices that improve the recyclability of
packaging – with the goal of meeting all the necessary
conditions attached to the definition of ‘recyclable
packaging’.
The intent is also to minimise the number of non-recyclable
beverage packages distributed on the Hong Kong market.
The next sections contain a simple set of overarching design
principles as well as more detailed design guidelines for
plastic bottles, liquid cartons and metal cans.

5

1.3 Concepts & Definitions

A broader design perspective for
superior recycling outcomes

Comprehensive, humancentered design methods
set their sights beyond the
product. When looking to
make changes to improve
the environmental impact of
a product, a design thinking
approach would take into
consideration the entire
system in which the product
is produced, delivered,
enjoyed, and disposed of,
not just the physical product
itself.

from the product to the
system positively impact
recycling outcomes for
beverage packaging?

In the context of this design
guide, the system refers to:
material producers,
converters, and fillers;
importers and retailers;
consumers; and downstream
collectors and recyclers.

• Providing clear guidelines
on clean recycling (e.g., for
liquid cartons)
• Facilitating collection
points
• Working with recyclers to
understand which
packaging design choices
hamper or improve the
sorting or recycling process

How might shifting one’s
perspective and design focus
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Packaging cannot be
considered recyclable if it is
not effectively collected and
recycled. Infrastructure,
logistics, and education must
be part of the system, and
brands and retailers need to
appropriately engage on each
element. Examples include:

1.4 Concepts & Definitions
How to use this guide
This document defines what every company should strive for:
a beverage packaging portfolio that is fully compatible with
the Hong Kong recycling landscape. It is understood that this
cannot be achieved overnight and not all guidelines can be
adopted across the board from the start, for example due to
the lack of technological options. A realistic transformation
roadmap may be developed along three thrusts: new product
designs; upgrades and renewals; and an accelerated
transition in focus areas.
1. New product designs
New products come with
new packaging design
choices, new fill line
investments, and new
converter contracts. What
better time to take this
guide and see how each of
those decisions may be
improved by adding endof-life considerations and
insights. Take full sleeves on
PET bottles, a fairly recent
market development. Their
marketing benefits are

greatly diminished once it
is understood how they can
affect the sorting process,
which has the potential to
lower the value of the
recycled material and
compromise sustainability
claims. When full sleeves are
applied for product quality
reasons, awareness of the
sorting challenges could drive
increased collaboration with
sorters on appropriate
upgrades to their sorting
lines.
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1.4 Concepts & Definitions

How to use this guide (continued)

2. Upgrades and renewals
When converter or
packaging supplier
contracts are up for renewal
or replacement, when a fill
line needs upgrading, when
maintenance or replacement
investments are due, make
these guidelines part and
parcel of the review process
and the associated business
case exercise. Switching
from ink- to laser-printing
on plastic bottles for
example may become more
realistic when it is done as
part of the regular capex
renewal cadence.
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3. Accelerated transition
in selected focus areas
Many packaging choices were
never (re)assessed for their
effect on recycling outcomes.
Armed with the knowledge
in this guide, a health check
can reveal low-hanging fruit
as well as the biggest areas
for improvement, for example
design features that
negatively affect a large
share of the packaging
portfolio. That is where an
organisation may want to
accelerate decisions and
investments to maximise the
positive impact on recycling
outcomes.

1.5 Concepts & Definitions
Terminology in Chapter 3
The guidelines in Chapter 3 are specifically geared
towards technical staff. Each packaging feature is
described in one of three ways: use, avoid, or eliminate.
Use. Features readily
accepted by sorters and
recyclers in Hong Kong
and in export markets. The
majority of the collection
and recycling industry has
the capability to identify,
sort, and process a package
exhibiting this feature with
minimal, or no, negative
effect on the productivity
of the operation or quality
of the recyclate. Packaging
with these features is likely
to pass through the recycling
process into the most
appropriate material stream
with the potential of
producing high quality
recyclate.

Avoid. Features that present
known technical challenges
for the sorter or recycler’s
yield, productivity, or final
product quality. They may
still be accepted by some
sorters and recyclers in Hong
Kong but have a negative 
economic impact on the
recycling system.
Eliminate. Features with a
significant adverse
technical impact on the
sorter or recycler’s yield,
productivity or final product
quality. The majority of
sorters or recyclers in Hong
Kong cannot remove these
features to the degree
required to generate a
marketable recyclate.
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2. Design
Principles

#1 Avoid materials, pack formats and
components that may create problems for
collection, sorting or recycling
#2 Use materials and components that retain
their value after first use
#3 Facilitate package recognition during
source separation, collection, and processing
#4 Minimise packaging components or
fragments that may leak into the
environment
#5 Maximise recycled content
#6 Use ‘eco design’ descriptors effectively

Principle #1
Avoid materials,
pack formats and
components that
may create problems
for collection, sorting
or recycling

2.1 Design Principles

Avoid materials, pack formats and
components that may create problems for
collection, sorting or recycling

Contamination occurs when materials or substances that are
different from the targeted material end up in the recycling
stream. Most recycling processes have some tolerance for
contamination.* Beyond these limits, contamination can
become problematic: recycling equipment may get damaged,
recyclate may lose value (e.g., packaging getting moldy/
smelly), and in some cases recyclate may even become
unmarketable. For example, PVC labels on PET bottles are
not sorted out easily, contaminate the recycling stream and
can damage the quality of the PET recyclate. Biodegradable
and compostable plastics may also contaminate and cause the
recyclate to be less marketable. Contamination may be the
result of poorly chosen material combinations or additives,
poor sorting by consumers or sorting infrastructure, or
product residue. Luckily, all three challenges can be
addressed through Design for Recycling.

Examples
1. Make sure any packaging
elements that cannot be processed
together with the main material
can be separated out in the
sorting plant (caps, liners, seals,
and valves) or removed in the
recycling process (adhesives and
inks). Therefore, there is no need
for a perforated label.

2. Some packaging designs are
more conducive to trapping product
residue than others. For example,
bottles with 90-degree angles can
trap more residues. Choose
packages and closures that don’t
cause nuisances such as odours and
pests to minimise value loss during
the collection and recycling process.
A container should be easy to
empty, clean, and dry.

*Typically specified as a percentage (by weight) in the baled recyclate
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Principle #2
Use materials and
components that
retain their value
after first use

2.2 Design Principles

Use materials and components that
retain their value after first use

Some materials and components are functional and costeffective during their primary use but yield no or limited value
through any secondary applications. An example is the drink
pouch, which cannot be recycled.  
In addition to being technically recyclable, optimal choices
must also warrant collection and/or sorting into a separate
stream. Convergence across brands on materials, including for
caps and labels, can contribute to a higher share of
materials actually getting recycled.

Example

On the other hand, leaving this
coloured material in the clear/light
Polystyrene, coloured transparent
blue transparent PET stream is not
PET and opaque PET are all
a good option since it diminishes the
technically recyclable. The volumes optical quality of the resulting rPET.
of these different resins in the Hong Limiting the PET resin palette to
Kong beverage market are lower
clear and transparent light blue
than, for example, clear PET, and
increases the overall value of waste
the cost for sorting and processing
PET bottles on the Hong Kong
them may not be justified.
market.
Moreover, markets for these resins
may be limited. Applications for
coloured rPET for example may
be restricted to strapping or fibres
rather than high-end food-grade
uses.
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Principle #3
Facilitate package
recognition during source
separation, collection,
and processing

2.3 Design Principles

Facilitate package recognition during source
separation, collection, and processing

From the moment a consumer decides to return a beverage
container for recycling to the recycled material re-entering the
market, many decisions must be made by a variety of
stakeholders. The package must be accepted or refused by a
manual or automated return point. It must be pulled from a
mix of other recyclables through manual, mechanised, or even
fully automated sorting processes. And all components must –
depending on the main material – either stay with the package
or be removed. Each of these steps can be greatly facilitated
through optimum material and design choices.

Examples
1. Choose labels and sleeves that
leave enough of the package
material uncovered to facilitate
correct detection in near-infrared
processes.

2. Bar codes, already a standard
feature of most beverage containers
on the Hong Kong market, can
readily be used as an identifier in
collection points and offer
conclusive collection information.

3. Some brands use perforated
sleeves to allow consumers to
remove the sleeve before returning
the bottle for recycling. Some Hong
Kong collection methods, such as
RVMs, require bar codes for
recognition. Perforation is
undesirable
if the sleeve
needs to be
retained.
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Principle #4
Minimise packaging
components or
fragments that may
leak into the environment

2.4 Design Principles

Minimise packaging components or
fragments that may leak into the
environment

In addition to the main package, many beverage containers
consist of other components. These components are often fully
separate, like most caps, seals and closures, or attached but
coming off more or less easily, like straw pouches. It is critical
that such components do not end up in the environment during
or after use. Moreover, some components should stay with the
main package as it enters the recycling pro-cess, to increase the
chances of the smaller component getting recycled too.

Examples
1. In the mid-seventies, stay-ontabs were successfully introduced to
replace the conventional pull-tabs
that were a major source of
littering. Similar design changes
are needed for plastic straws and
straw bags.

2. The leakage of caps as well as
the loss of caps from the recycling
stream can be tackled by:
• tethering caps to beverage
containers
• in the absence of tethering,
educating to ‘leave cap on’

Swiss consumers are taught
from an early age to replace
caps before returning plastic
bottles
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Principle #5
Maximise
recycled content

2.5 Design Principles

Maximise recycled content

Using recyclable content in new, food-grade packaging is
increasingly possible and results in a decreased need for virgin
materials. Importantly, it also increases the demand for
recycling and, in doing so, helps drive down the cost of
collection and recycling. Stronger and consistent demand for
recyclate also helps stabilise markets and strengthens
collection, sorting, and recycling businesses.
Bio-based plastics such as plant-based PET precursors (MEG)
can help with the decoupling of plastics from finite virgin
sources but do not help stimulate the demand for recycling.

Examples
1. 100 percent recycled content is
now possible for PET water bottles
and such bottles are widely
available on the Hong Kong market.

2. Recycled content can also be
used for components (e.g., caps), as
well as in other pack formats such
as fibre and plastic in liquid
cartons.
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Principle #6
Use ‘eco design’
descriptors
effectively

2.6 Design Principles

Use ‘eco design’ descriptors effectively

Consumers are confused by the multitude of eco design symbols
and messages on beverage packages. As the intent is to drive
appropriate recycling behaviours, the combined message needs
to be clear and concise.
Ensure that messages and descriptors (e.g., do not litter, resin
code, recycling symbols, recycled content, FSC certification)
make sense, are necessary and do not contradict each other.
Consider whether some information can be given as a claim
rather than a symbol, or move to QR codes to provide complete,
location-specific, and up-to-date information.

Example
This label, for example, displays a
‘recycling symbol’ next to a ‘do not
litter’ symbol. The former does not
provide information on the correct
recycling channel to use, while the
Hong Kong street rubbish bin gives
the impression that street bins are
an adequate channel.
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3. Design
Guidelines

3.1 All pack formats
3.2 Polyethylene terephthalate (PET) bottles
3.3 Polyethylene (PE) bottles
3.4 Polypropylene (PP) bottles
3.5 Liquid cartons
3.6 Cans

3.1 Design Guidelines
All pack formats
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Avoid
materials,
pack formats
and
components
that may
create
problems for
collection,
sorting or
recycling



Use materials
and
components
that retain
their value
after first use











Eliminate PVC labels, sleeves, caps and
closures and liners
Eliminate oxo-degradable/oxo-biodegradable
resins
Eliminate compostable or biodegradable resins
Avoid additives that have not been tested for
recycling compatibility
Use liners, seals, and valves material that can
be separated out in the recycling plant
Ensure contaminants such as adhesives and
inks can be removed from the main materials
in the recycling process
Eliminate multi-layer flexible packaging such
as drink pouches
Avoid polystyrene bottles

Minimise
packaging
components
or fragments
that might
leak into the
environment



Maximise
recycled
content



Use the technically maximum amount of
recycled content in the main materials as well
as in other packaging components (labels,
closures, etc.); if possible, switch materials to
allow for a higher recycled content

Use ‘eco
design’
descriptors
effectively



Provide information on material composition
for all detachable components (e.g., resin codes
for cap and bottle)
When adding new symbols to a package, give
preference to those that are standardised or
widely recognised in the Hong Kong market
Align multiple messages/descriptors (e.g., do
not litter, recycling symbol, recycled content,
FSC certification)
Consider providing some information as a
claim rather than a symbol









Avoid straws and straw bags; if unavoidable,
paper straws and straw bags are preferable
Avoid induction seals
Use rings that stay on packaging unless
forcibly removed
Use tethered caps for all bottles* up to 3 litres,
to increase cap recycling and reduce leakage

* This regulation will come into force in the European Union in 2024
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3.2 Design Guidelines

Polyethylene terephthalate (PET) bottles

Core
material

 Avoid opaque PET *
 Use transparent clear/ light blue PET rather than
transparent coloured PET
 Barriers
 For transparent clear/ light blue bottles: Use
SiOx plasma-coatings (if any); avoid PA
multilayer with >5 wt% PA or tie layers,
monolayer PA blend, and EVOH
 For transparent coloured bottles: use SiOx
plasma-coatings, carbon plasma-coatings, PA
multilayer with no tie layers, or PTN alloys (if
any); avoid EVOH multilayer with >3 wt%
EVOH and EVOH tie layers

Labels




Eliminate PVC labels
Ensure label material can be separated out in the
recycling plant: use PE, PP, OPP, foamed PET or
foamed PETG (all with density <1 g/cm3)

Sleeves




Eliminate PVC sleeves
To ensure that sleeve material can be separated
out in the sorting plant, use PE, PP, OPP, EPS,
foamed PET or foamed PETG; LDPET (all with
density <1 g/cm3)
To allow for optical identification of the bottle
resin, avoid full sleeves: under 500ml, leave at
least 50% of bottle surface free of sleeve; for
500ml and above, leave 30% of bottle surface free
of sleeve*



* A high share of Hong Kong products and formulations require light
barriers for product quality and shelf stability. Monitor the situation as
sleeve/label removing equipment is becoming commercially
available but is not yet prevalent at Hong Kong sorters, and the
ability to handle opaque bottles is evolving.
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Caps and
closures

Ensure caps and closures material can be separated
out in the sorting plant: use PE, PP (all with density
<1 g/cm3)

Liners,
seals, and
valves

Ensure liner, seal, and valve materials can be
separated out in the sorting plant:
 Avoid materials with density >1 g/cm3 (e.g.,
silicone, metals)
 Use PE, PE + EVA, PP, foamed PET (all with
density <1 g/cm3)

Adhesives

Ensure adhesives can be removed from the main
materials in the recycling process:
 Use adhesives that are water- or alkali-soluble in
60-80°C
 Use glue points rather than full coverage
adhesive

Direct
printing




Inks

Ensure inks can be removed from the main
materials in the recycling plant:
 Use non-toxic**, non-hazardous inks that do not
bleed

Use laser marking
Avoid ink-based direct printing except for expiry
and production date and time

** E.g., follow EUPIA standards
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3.3 Design Guidelines
Polyethylene (PE) bottles
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Core material

 Use natural/colourless resin
 Avoid copolymers
 Eliminate multi-layer combinations with
PLA, PVC, PS, PET, and PETG
 Avoid barriers based on PA, PVDC, or EVOH
>1% with any other tie layers

Labels

The label material can stay with the bottle
material, so use HDPE, LDPE, LLDPE, or
MDPE

Sleeves

The sleeve material can stay with the bottle
material, so:
 Avoid aluminium, metalised materials, and
heavily inked sleeves
 Use HDPE, LDPE, LLDPE, or MDPE

Caps and
closures

The caps and closures material can stay with
the bottle material, so:
 Avoid foams with density <1 g/m3 and
aluminium
 Use HDPE, LDPE, LLDPE, or MDPE

Liners, seals,
and valves

Ensure liners, seals, and valves material can be
separated out in the recycling plant:
 Avoid aluminium, foams with density
<1 g/cm3, metal, and foiled paper
 Use HDPE, LDPE, LLDPE, or MDPE

Adhesives

Ensure adhesives can be removed from the
main materials in the recycling process: use
adhesives that are water-soluble and releasable
below 40°C

Direct printing




Inks

Ensure inks can be removed from the main
materials in the recycling plant:
 Use non-toxic*, non-hazardous inks that do
not bleed

Use laser marking
Avoid ink-based direct printing except for
expiry and production date and time

* E.g., follow EUPIA standards
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3.4 Design Guidelines

Polypropylene (PP) bottles
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Core material

 Avoid black
 Eliminate multilayer combinations with PLA,
PVC, PS, PET, or PETG
 Barriers:
 For natural containers, avoid EVOH, PA,
and PVDC
 For coloured containers, avoid EVOH > 1%,
PA, and PVDC

Labels

Label material can stay with bottle material,
therefore use PP

Sleeves

 The sleeve material can stay with the bottle
material, so:
 Avoid foams with density <1 g/cm3,
aluminium and heavily inked sleeves
 Use PP

Caps and
closures

Ensure caps and closures material can be
separated out in the recycling plant if not the
same as the main material:
 Avoid foams with density <1 g/cm3 and
aluminium
 Use PP

Liners, seals,
and valves

Ensure liners, seals, and valves material can be
separated out in the recycling plant if not the
same as the main material:
 Avoid aluminium, foams with density
<1 g/cm3, metal, and foiled paper
 Use PP

Adhesives

Ensure adhesives can be removed from the
main materials in the recycling process: use
adhesives that are water-soluble and releasable
below 40°C

Direct printing




Inks

Ensure inks can be removed from the main
materials in the recycling plant:
 Use non-toxic*, non-hazardous inks that do
not bleed

Use laser marking
Avoid ink-based direct printing except for
expiry and production date and time

* E.g., follow EUPIA standards
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3.5 Design Guidelines
Liquid cartons

Leakage






Avoid straws and straw bags; if unavoidable,
paper straws and straw bags are preferable
while compostable ones are acceptable if they
are unlikely to enter the recycling stream
Use rings that stay on neck unless forcibly
removed
Avoid seals that do not stay with the
packaging during usage

Core material

 Minimise plastics and aluminium content*
 Use board materials and constructions that
are repulpable in a reasonable time under
specified conditions and with a high fibre
yield:
 Designs that allow for easy separation of
fibre and non-fibre materials
 Compatible barrier layers
 Compatible minor construction constituents
such as tie layers, adhesives and inks

Labels

 Reduce the use of labels; use paper where
labels are required

Caps and
closures

 Use materials that can be readily recycled in a
market that is accessible to Hong Kong

Adhesives

Use adhesives that can be removed from the main
materials in the recycling process

* 75% of the core material can be recovered as high-quality fibre.
Hong Kong’s fledgling liquid carton collection and recycling
infrastructure is being strengthened but there is currently no market
for the 25% non-fibre material. The relevant stakeholders are working
to resolve this.
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3.6 Design Guidelines
Cans

Inks

Use inks that can be removed from the main
materials in the recycling plant: use non-toxic*,
non-hazardous inks that do not bleed

Leakage

Avoid pull tabs

Core
material

Use a single material rather than bi-metal

Labels

Avoid plastic sleeves and pressure-sensitive plastic
labels where possible**; use preprint wherever
minimum order quantities are not prohibitive

Caps and
closures

Avoid resealing solutions that introduce plastics
(all-aluminium alternatives are starting to become
available)

Other

 Avoid extra elements such as cooling capsules
 Use very high rates of recycled content

* E.g., follow EUPIA standards
** At today’s low volumes, non-aluminium labels are likely not
negatively affecting re-melting but they can suppress bale prices
and complicate automated sorting.
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Glossary
Biodegradable A material is biodegradable if it can, with
the help of micro-organisms, break down into
natural elements (e.g., water, carbon dioxide,
biomass) (Ellen MacArthur Foundation)
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Compostable

A material is compostable if it disintegrates
(absence of visual contamination) within 12
weeks and biodegrades at least 90% within
180 days in an industrial composting facility.
That means that 90% or more of the plastic
material will have been converted to CO2.
The remaining share is converted into water
and biomass (EN13432).

DMD

digital micromirror device

EPS

expanded polystyrene

EVA

ethylene vinyl acetate

EUPIA

European Printing Ink Association

EVOH

ethylene vinyl alcohol

FSC

Forest Stewardship Council

HDPE

high density polyethylene

LDPE

low density polyethylene

LDPET

low density polyethylene terephthalate

LLDPE

linear low density polyethylene

MDPE

medium density polyethylene

OPP

oriented polypropylene

MEG

monoethylene glycol

Oxodegradable
resin

Also referred to as oxo-biodegradable, this is
a fossil fuel-based material to which additives
have been included to hasten the degradation
of the plastic. It will not fully biodegrade.

PA

polyamide

PE

polyethylene

PET

polyethylene terephthalate

PETG

polyethylene terephthalate glycol-modified

PLA

polylactic acid

PP

polypropylene

PS

polystyrene

PTN

polytrimethylene naphthalate

PVC

polyvinyl chloride

PVDC

polyvinylidene chloride

rPET

recycled polyethylene terephthalate

SiOx

silicon oxide
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www.recyclass.eu
www.epbp.org
www.plasticsrecyclers.eu
www.newplasticseconomy.org
www.fh-campuswien.ac.at
www.plasticsrecycling.org
www.ace-uk.co.uk

