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The Drink Without Waste initiative is led
by the Single-Use Beverage Packaging
Working Group, a coalition of beverage
manufacturers and importers, waste
handlers and recyclers, institutions,
retailers and NGOs in Hong Kong,
seeking to reduce the volume of used
beverage packaging going to waste by
70 to 90%. Drink Without Waste Limited
is a registered charitable organisation
under Section 88 in Hong Kong (IR No.
91/18148). For more information, please
visit https://drinkwithoutwaste.org/
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A producer responsibility scheme for
beverage cartons in Hong Kong

The Government of the Hong Kong SAR
is implementing policies with the aim
to reduce waste generation, to improve
recycling and resource recovery, and to
divert waste from landfill.

One of the policy measures is the new
Producer Responsibility Schemes (PRS)
under the Product Eco-responsibility
Ordinance (PERO), the “umbrella”
legislation. Subsidiary regulations
determine the operational details in
respect of individual types of products.

Under the PERO, the Government has
implemented schemes covering plastic
shopping bags, electrical and electronic
equipment waste (WEEE) and glass
beverage containers.

On 28 November 2023, the Government
informed the Panel on Environmental
Affairs of the Legislative Council that a bill
will be introduced in 2025 to amend the
PERO and establish a common legislative
framework covering plastic beverage
containers, beverage cartons, vehicle
tyres and lead-acid batteries, and electric
vehicle batteries. The implementation

is expected to commence in 2026

with a focus on beverage packaging.

In contrast to existing schemes, the
beverage industry and private operators
will be responsible for the recovery and
recycling of plastic beverage containers
and beverage cartons under a market-led
model.

(see Annex A for further details)

Research objectives

The objective of this research is to
make policy recommendations for a
cost-effective and sustainable Producer
Responsibility Scheme (PRS) which
minimises impact to consumer price,
convenience and product choice.

Drink Without Waste Limited, under the
advice from the Single-Use Beverage
Packaging Working Group, engaged a
global advisory and audit firm as a third-
party consultant to carry out independent
research. The information and analysis
herein is a summary of the consultant's
report on how to best design and
implement a PRS for beverage cartons

in Hong Kong. The full report is available
on-line (https://drinkwithoutwaste.org/
wp-content/uploads/2024/10/Research-
Paper-on-Beverage-Cartons-in-the-PRS-
for-Beverage-Packaging-in-HK-full-final.
pdf).

Views expressed may not be the same

as the position of individual members

of the Working Group. Information and
regulations cited in this report are current
as of 31 January 2024. Users should note
that policies, laws, and other details are
subject to change. It is the responsibility
of the reader to verify whether the
information presented is up to date.
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Two common types of beverage
cartons on the Hong Kong market

Refrigerated

Commonly used for refrigerated or
pasteurised liquid products such as
milk and juice

Polyethylene

Paperboard

Polyethylene

Shelf-stable
Commonly employed for long-life
products

Outer Polyethylene Coating
(Liquid barrier)

Paperboard

(stability)

Middle Polyethylene
Coating

Aluminium

(Light, Odour & Oxygen
Protection)

Inner Polyethylene

Coating
(Liquid barrier)

Some 74% of material™ is paper pulp
and the primary focus for recycling.
Its long fibres can be utilised to
create paper products, such as
cardboard boxes and toilet rolls. The
26% remaining materials consist of
protective layers of polyethylene and
aluminium (also known as Poly-Al).

Source: Carton Council Canada'®.
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Summary of conclusions

In Hong Kong, beverage cartons recycling is limited in volumes and scale. Challenging
and dependent on only the consumer market, current recovery does not justify
investing in infrastructure and capacity building.
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Challenges in recovering used beverage cartons

Low recovery volumes do not justify the frequency required for wet collection of
beverage cartons. Recycling non-sealable beverage cartons requires consumers to
wash and dry cartons after use to prevent leakage, mould and pests. However, dry
collection is inconvenient for consumers and increases the barrier of participation in
recycling. Other challenges in recovering used beverage cartons include:

Limited public awareness as recycling
beverage cartons is a new practice
which started only in 2019

Low collection volumes drive up the per-
unit/per-tonne cost of operations which
is a barrier to investments in processing
infrastructure

Lack of financial incentive (only GREEN$

points at GREEN@COMMUNITY
programme)

Constant supply is required threshold for
processing

Limited number of convenient drop-off Processing wet materials requires
points hot wash and wastewater treatment
facilities thus increasing the investment
cost

Operating recycling of beverage cartons

as a standalone programme is inefficient

and costly Low market values of the materials -

paper pulp and poly-aluminium — limit

Mixed multi-layer composition of cost recovery

beverage cartons is challenging and

costly to recycle
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Wet collection: simply empty

and return

Wet collection is a common practice

in Taiwan, New South Wales (Australia)
and Germany. Consumers simply

empty contents and drop off at
designated collection points. The figure
demonstrates the difference between
dry and wet collection for the consumers.
Skipping the need for cleaning and drying
increases convenience for consumers.
The challenges are hygiene particularly
under hot and humid weather in Hong
Kong. It will thus require more frequent
collection and additional processing and
wastewater treatment infrastructure at
the recycling plants.

Collection methods

Dry collection
Example of jurisdictions: Hong Kong (current), Singapore,Japan

7 i

Remove plastic Cut open
straw or cap .

p 3

Rinse, dry
and flatten

Empty the
content

Wet collection
Example of jurisdictions: Germany, Taiwan, New South Wales Australia, Belgium

o
&\

Remove plastic
straw or cap

Empty the
content

Recovery targets under a PRS

80%

Proposed recovery targets for

beverage cartons and plastic bottles

In 2023, the Environmental Protection

60%

40%

Department (EPD) proposed a schedule of
recovery targets for used plastic beverage
bottles (from 40% to 70%) and beverage

cartons (from 15% to 50%) for year 1to 5
afterimplementation of the PRS. In 2023,
an equivalent 238 tonnes or 18,740,000

20%

used beverage cartons were recovered
- or an estimated recovery rate of 0.85
—4.83%. The estimated recovery rate of

Year 1

Drink Without Waste

Year 3

Yeaf 5> plastic beverage bottles in 2023 is 2-17%.



A Producer Responsibility Scheme for Beverage Cartons in Hong Kong

Beverage carton collection schemes in effect today

Dry collection of beverage cartons for
recycling started in 2019 after a recycling
plant commenced processing beverage
cartons. Several collection schemes have
developed.

Beverage carton collection by EPD

In 2015, EPD started to develop a
community recycling network, under

the banner of "GREEN@COMMUNITY".
Participants are rewarded with digital
"GREENS$" which can be redeemed for food
and household products. Beverage cartons
were included in the reward system in
September 2021, Aimost 80% of the post-
consumer beverage cartons was collected
through this network in 2023.

A poster announcing
rewards for used
beverage cartons
Source: Kwai Tsing
Recycling Station
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Beverage carton collection by
the industry

A local beverage supplier launched an
educational campaign and created a
recovery network with drop-off bins

for dry beverage cartons in 2019. Some
652 collection points were created

at schools, retailers, shopping malls,
residential buildings and other public
locations across the city. Additionally,
some retailers and malls started trialling
Reverse Vending Machines (RVMs)
which accept beverage cartons offering
incentives via Octopus Card or loyalty
schemes associated with the venue.

Vitasoy drop-off bins at

supermarkets and private

estates
Source: Supermarket

promotion material, Vitasoy

Beverage carton collection by NGOs

In 2020, Green Power, a not-for-profit
organisation conducted a one-year trial,
with the support of the Government's
Recycling Fund™?, offering HKD 5 cents
per used beverage carton (equivalent

to HKD 3.3 per kg)'“*to consumers

and informal collectors who returned
beverage cartons at street recycling
shops. 2.3 tonnes used beverage cartons
were collected in the first 6 months -
approximately 1.5% of the collection target
of 300 tonnes for the full year. According
to Green Power™s, the low collection

rate was primarily due to low awareness
of beverage carton recycling, COVID
restrictions, and inconvenience of pre-
handling steps including cutting, washing
and drying the cartons. On a positive
note, the programme spurred cleaners
and informal collectors to recover cartons
addressing gaps in the collection network.

Collection of beverage
cartons by informal
collectors during the
pilot scheme

Source: Green Power
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Opportunity for return-to-retail

Automated return solutions are
preferred. Retailers prefer RVMs over
staffed collection points to reduce staff
cost and to minimize potential hygiene
issues.

The Government is planning to mandate
the retailers with a floor area of 200
square metres or larger with annual
beverage sales volume of over 20,000
litres to establish collection points for
used beverage packaging under

the future PRS. Multiple retailers
within a shopping mall may share a
joint return location. Stakeholders
have expressed concerns to be
addressed.

RVMs accepting plastic bottles,
aluminium cans and beverage
cartons at a retail shop

Source: Cornerstone Renewable
Energy Limited

Negative impact on shopping experience.
Improper return poses risk of pest and
odour compromising hygiene standards of
the outlets.

Opportunity cost. Assigning retail
areas to recycling is viewed as a missed
opportunity to generate revenue from
sales of goods. It is yet unclear whether
retailers will be compensated for giving
up space or be obliged to collect at their
own cost.

Technical support. Timely collection of
materials and regular maintenance of
RVMs or other collection mechanisms is
required to minimise potential disruption
to retail operations and consumers.

Sufficient recycling capacity in Hong Kong

Though the combined processing
capacity of these two recyclers is
expected to cover the volume of beverage
cartons sold and consumed in Hong
Kong, there is no regulatory obligation for
the two to accept and process materials
collected under the PRS. Furthermore

Currently, Hong Kong has one recycler
which expanded its paper pulping of
mainly confidential documents and
office papers to include processing used
beverage cartons. It has the capacity to
process up to 20 tonnes of liquid cartons
a day™®. A relocation in Q4 2023 due

to expiration of land lease interrupted
the processing cartons for 6 months.
The recycling plant lacks a wastewater
processing facility limiting the processing
to used beverage cartons that have been
cleaned and dried.

A second paper pulp recycler is building

a plant in EcoPark. The operator has
experience in recycling paper materials in
Mainland China. The facility is due to start
in 2025 and will have an annual processing
capacity of 10,000 tonnes of used
beverage cartons. It plans to have a full-
scale wastewater treatment facility that
would be able to handle wet collection.

Drink Without Waste

limited collection volume, especially at
the start of the scheme, is not enough to
justify extensive investment in processing
infrastructures. A stable supply of large
volumes is critical to sustain minimum
processing threshold.

Beverage carton recycling
factory in Hong Kong
Source: Social Impact partners
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Financial, material and data flows under a beverage carton PRS

The PRS for beverage cartons is expected
to commence operation in 2026. Beverage
suppliers will either engage in self-
recovery or engage a Scheme Operator
(SO) to fulfil Government-set recovery

Suppliers will pay SOs a recycling fee to cover
scheme operations and rebates. The SO
which operates a return network and logistics
infrastructure will need to pass the collected
beverage cartons to approved recyclers for

targets. There will be a minimum rebate processing.
value for each returned container.
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A standalone beverage carton PRS is expensive

In an economic projection, the cost

of operating the PRS over 5 years was
estimated for two scenarios assuming
that a single SO meets the required
targets. The first scenario, the standalone
case, assumes that the operation is
dedicated to collecting beverage cartons,
while under the second scenario of a
modified case, it is assumed that the
operator also collects plastic beverage

bottles and shares the costs accordingly.
Running a standalone network for
collecting beverage cartons was found
not commercially viable.

Standalone case: Collection of beverage

cartons as a separate system

« Dedicated to collecting beverage
cartons

« SO fundsits own IT system

« 15% return on investment

Modified case: Combined collection of

beverage cartons and plastic beverage

bottles

« Logisitics costs shared with plastic
beverage bottles

« T system costs funded by government

« Industry to operate on cost-recovery
model

Estimated recycling fee charged for each beverage carton collected in economic model

Estimated recycling fee over the first 5 years of the PRS*

(including rebate), per unit (HKD)

Estimated average recycling fee over 5 year period*

(including rebate), per unit (HKD)

$1.25/carton

[l Standalone High initial per-unit Il Rebate (A)
- iﬂajj,ﬁe g 2 cost improves with I SO profit(8)
I
case increase in volume Fee torecyclers (C)
rtime to meet VB,
57 ove ; [ SOCAPEX+ 0.06 [
government’s targets OPEX (E) 078
Drop-off point
. collection (F)
1.22 . Staffed location
Py $0.48/carton
0.87 0.94 RVM CAPEX + o
G 0.78 (H)
0.51 0.06
0.42 0.36 0.20
0.02 001
Year1 Year 2 Year 3 Year 4 Year 5 Standalone Modified
Recovery rate 15% 20% 30% 40% 50% case case

(assumption)

* Per-unit cost based on the estimated cost of operations and recovery volume for each year

* Average cost over 5 years of operations

Key components and costs of estimated recycling fee

Incentives: 10 cents per unit. The
Government is expected to set a minimum
rebate value of 10 cents. This will need to
be covered by the suppliers. It is assumed
that either the consumers or cleaners or
collectors who return cartons receive the
10 cents rebate.

Recycling operational costs: 6 cents

per unit. It is assumed that the recycling
facilities are in place, and that the

Drink Without Waste

operators seek a reasonable return on

their investments. The 6 cents per unit is
after deducting HK$1,200/ tonne revenue
from the sales of paper pulp.

Scheme Operator management: 6-18
cents per unit. Capital expenditures
for establishing the business including
IT systems and office hardware; plus

cost of day-to-day operations including
office rental, labour cost, utilities and
administration; plus a 15% return on
investment is assumed. Industry operating
under a cost-recovery model to fulfil
statutory obligations will help save 10 cents
per carton. A futher 2 cents is saved if the
IT system is funded by governement and
shared for all waste related initiatives.
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Collection and logistics: 27-91 cents per
unit. The main costs are the logistics
required to collect used cartons from
different properties and the operation
and management of a network of RVMs

Success factors from studied jurisdictions

Beverage cartons are included in waste management policies in other jurisdictions,
including Taiwan, New South Wales (Australia) and Germany. Some relevant information

is set out in the table below.

Taiwan

Population density
(people/km?): 632

New South Wales, Australia

Population density
(people/km?):10.2

and staffed return locations. The cost for
logistics reflects a high frequency “wet
collection” from residential communities
and retailers throughout the territory
regardless of collection volume.

Concurrent collection of both plastic
bottles and beverage cartons will
optimise capacity, streamline logistics
and lower the costs.

Hong Kong

Population density (people/km?): 7125

Expected to launch in 2025

Market-led

Germany

Population density
(people/km?): 238

Singapore

Population density
(people/km?): 7,919

A government-led PRS
whereby producers pay fees
into a centralised Recycling
Fund which supports recycling
infrastructure, including
funding recyclers, and setting a
floor value to recovery value to
provide incentive to informal
collectors for recovering low-
value recyclables, including
beverage cartons. A Fee Rate
Review Committee allows
industry to be involved in
setting the recycling levy.

The local authority operates

a centralised data platform

to track sales volumes and
supplier fees.

A relatively newer market-led
system with a deposit set for
beverage packaging return by
consumers. The system is run
by a sole Scheme Coordinator
made up of key beverage
suppliers who coordinate
financial operations and
scheme administration, and
contracts a recovery Network
Operator for collection

and logistics. The Network
Operator was awarded a 5-year
contract with option to extend
for 4 years, which encouraged
investments into collection
infrastructure. The Scheme
Coordinator funded an I.T.
system to centrally collect
data related to sales records,
recovery statistics, refund
payments, and recycling fees.

A mature market-led system
isin place where multiple
scheme operators (10 as of
Sep 23) are present to provide
options for suppliers to fulfil
their regulatory obligations
for collection, sorting and
recycling. However, unlike
plastic bottles, beverage
cartons do not have a deposit
associated, yet still has a
relatively high recovery rate.
A factor to this is the mature
consumer recycling practices
and complimentary regulation
that strictly mandate residents
to separate recyclables at
disposal.

Singapore has similarities in
population density, climate
and culture with Hong Kong.
The Singapore Government
has proposed a Beverage
Container Return Scheme
expected to launch in 2026.
Differences are that beverage
cartons are notincluded in
their planned PRS and their
Scheme Operator is a single
not-for-profit organisation
incorporated by a consortium
of beverage producers,
licensed by the National
Environment Agency.

Wet collection

Mandatory separation
Pay-as-you-throw scheme
All packaging in scope
Informal network

Wet collection

Financial incentive
Municipal waste charging
All packaging in scope
Industry involvement

Wet collection
Mandatory separation
Municipal waste charging
All packaging in scope
Industry involvement

High maturity in consumer
recycling practices

57% recovery rate for beverage
cartons

17% recovery rate for beverage
cartons

76% recovery rate for beverage
cartons

Inclusion of beverage cartons
in PRS in 2006

Inclusion of beverage cartons
in PRS in 2017

PRS started in 1993, inclusion
of beverage cartons date
unknow

(see Annex B & C for further details)

Drink Without Waste
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Recommendations for a sustainable PRS for beverage cartons in Hong Kong

Beverage cartons —specifically cartons
which are punctured for consumption
and can't be readily closed - present
challenges for collection. Moreover, the
cost of separating the multiple layers and
the limited residual value of the different
materials limit the incentive for recycling.
Taking account of these challenges, we
offer recommendations for an effective
PRS for beverage cartons in Hong Kong.

1. Piggyback on the recovery of plastic
beverage bottles

To limit costs, the recovery of cartons

ideally benefits from channels established

to collect plastic bottles.

« Government to obligate SOs to recover
both plastic beverage bottles and
beverage cartons via their collection
and logistics networks.

« To allow beverage carton collection to
ride on plastic beverage bottles' return
networks as phased implementation of
the PRS.

« To prevent shifts to poorly recyclable
packaging, the PRS should cover all
beverage packaging including plastic
bottles, glass containers, beverage
cartons, metal cans and pouches.

2. An adaptive collection and recycling
network

There is no one-size-fits-all collection
method, however, various design
principles apply for the cost-effective
return of beverage cartons. (see Annex D)

« Adense network of return points
permitting wet collection will drive
higher returns as it eliminates the need
to wash, cut and dry the cartons. These
locations require frequent emptying to
limit hygiene concerns.

« Higher volumes of used cartons can
be expected at and near F&B premises

including school canteens, coffee shops

and other high consumption locations.

Drink Without Waste

Co-location of carton return points
with infrastructure for plastic bottle
collection such as recycling bins, RVMs,
GREEN stores, and bulk collection

from cleaners will improve collection
volumes.

« Creating value opportunities for

cleaners and frontline collectors will
improve collection volumes and fill gaps
within the collection chain.

« The shorter the chain from return points

to the recycling facilities, the higher the

« The granting of concessionary subsidies
and discounted land at EcoPark should
be tied to agreements on minimum
recycling volumes of beverage cartons
and environmental controls.

5. Balancing collection and processing
capacity among market players

Government plays a critical role in
developing the market for collection and
processing of beverage cartons as the
governing body of future SOs.

cost effectiveness.

3. Obligations for retail to recover used
packaging

Retailers who sell beverages share

the responsibility for recovery of used
packaging, specifically by providing space
for return points at their larger venues at
their own expense.

« Opening hours and ease of access of
return location for the return of used
packaging and collection of return value
must meet that of the retail venue itself
or better.

« Clear principles and criteria must be
established under which retailers’
obligation would be considered as
fulfilled when using joint return points.

4.Commercially viable recycling facilities
for beverage cartons

The low residual value of the layers of
carton, aluminium and plastic post-
separation in the recycling process limits
the viability of recycling beverage cartons
without a PRS in place.

« High volumes and certainty of the flow
of recovered materials are required
for processors to justify the capital
investments in technologies and
processes to effectively separate the
multiple layers beverage cartons.

« Government should seek to strike a

balance between driving competition
and economy of scale.

SOs should be allowed to enter the
market on a rolling basis to promote
natural competition, improvements and
more cost-effective operations.

To encourage investments, operating
licences for SOs should be long (at
least 5 years at a minimum) allowing
time to create capacity and operational
efficiencies, with periodic performance
reviews.

6.Government and industry

collaboration to optimise efficiency

Partnership between Government and
industry is critical for the success of a
market-led model.

« Industry associations or NGOs acting

as scheme operator on a cost recovery
basis reduce the PRS operating costs.

Partnerships between the industry

and Government to design and launch
public education programmes, conduct
research, develop standardised
contracting templates for key
stakeholders including retailers, and
facilitate knowledge sharing.

Government to facilitate the build-out
of a centralised data platform.
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Recommendations for a sustainable PRS for beverage cartons in Hong Kong (continued)

7. A successful PRS is coordinated with
overall waste management policies and
systems

An effective PRS is interdependent
with other components of Hong Kong's
management of waste and recycling.

« As Government initiates and mandates
schemes it has the responsibility to
coordinate relevant stakeholders.

« Adense network of suitable return
locations requires legislation and not
just commercial negotiations.

« Optimise capacity and reduce cost by
leveraging existing public infrastructure
and services for collection, handling
and logistics of waste, paper, cartons,
plastics, glass, and metals (aluminium).

« Legislating the collection and
separation of recyclables at all
properties and venues - residential,
housing, commercial, government and

others - will contribute to higher returns.

8. Effective incentives needed

Incentives are needed to encourage
desired consumer behaviour and business
investments.

« A 10 cents rebate consistent with that
for plastic bottles in the PRS will avoid
confusion in the market and promote
return.

« Eco-modulated recycling fees / levies

can act as incentives for suppliers to opt

for packaging better suited for recovery
and recycling, and minimising waste.

« Government support (e.g.
concessionary arrangements, grants or
subsidies) to encourage investments
and enhance commercial viability of low
value end-use recycling materials.

9. Targets to drive scheme performance

Ambitious but achievable recovery targets
are needed for a successful scheme.

« High recovery volumes are critical to
naturally drive economies of scale,
lower per-unit cost, and incentivise
investments.

« On the basis that there will be collection
points at public / private residential
and retail locations, and the adoption
of the recommendations above,
key stakeholders believe that it is

reasonable to set an initial target at 15%
and to reach to 50% in 5 years.

Implementation responsive to actual
circumstances and flexibility in
enforcing interim targets and penalties
is needed for the initial 3 years.

The responsibility for meeting target
collection rates falls on the suppliers
who contractually discharge these
responsibilities with the contracting of
SOs. Any levies or penalties need to be
supported with clarity of government
expectations and clear definition of
non-compliance.

Suppliers, SOs, retailers and consumers
play key roles for achieving targets and
their involvement in the PRS is needed
to achieve high packaging return rates.

ENDNOTES

For more information on the references and resources used, please refer to the endnotes in the full report.
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ANNEX A

Scheme design and performance of current and proposed PRS in Hong Kong

PRS IN OPERATION PROPOSED PRS

Product scope Waste Electrical and Glass beverage bottles Plastic beverage containers and
Electronic Equipment (WEEE) beverage cartons

Background

Commencement 30 Nov 2017* Jan 2018™ RVM pilot scheme for plastic beverage
containers: Jan 2021%
Incorporation of beverage cartons in
GREEN@COMMUNITY: 1 Sep 2023

Formal implementation 1Aug 20187 1 May 2023 Target: 2026

Model Government-led Government-led Market-led
Responsibilities

Legislation & Enforcement Government Government Government
Administration Government Government Supplier/Scheme Operator

Collection

Government's contractor/
Supplier's contractor

Government's contractor

Supplier/Scheme Operator

Recyclers licensing body
Economics

Statutory recycling levy/
penalty

Government

Represents fees charged
on suppliers to recover
the operating costs of the
Scheme incurred by the

government; to be paid based

on the distribution volume.

Government

Represents fees charged
on suppliers to recover
the operating costs of the
Scheme incurred by the

government; to be paid based
on the distribution volume.

Government

Determined by the Scheme
Operator(s) with government setting
limits on maximum percentage of
discounts on the fees an SO can offer.

Alevy / “penalty”is expected to be
charged on suppliers and/or scheme
operators if they fail to meet recovery
targets.

Cost of operations of the
Scheme

Borne by the government and

recharged to suppliers.

Borne by the government and

recharged to suppliers.

Borne by suppliers/ the scheme
operator and recharged to suppliers.

Return initiative / rebate

Data reporting

Reporting body on
recovery performance

N/A

Suppliers to report to EPD?

N/A

Government contractor(s) to

report to EPD?

Minimum rebate value of HKD 10 cents
per unit of beverage containers /
cartons returned; cost to be absorbed
by scheme operator but is expected to
be recharged to supplier’®

SO(s)/ suppliers aggregate data to
report to EPD?

Data submission method
by suppliers

Performance metrics

Target recovery rate

Online system (REEIMS)?®

No disclosure

Online system (RAIMS)?®

50% (without specific year)

To be determined

Plastic bottles: 40% in Ist year, 70% in
5th (proposed)

Beverage cartons: 15% in 1st, 50% in
5th (proposed)

Current recovery rate

74% (2021)%

24% (2021)%

Plastic bottles: Approximately 1.78% to
17% for 2023

Beverage cartons: Approximately 0.9%
to 4.8% for 2023 (Note)

Source: EPD, LegCo and Independent Analysis

Note: Standalone recovery data on plastic beverage containers and beverage cartons have not been made available by EPD. The estimated range of recovery rate has
limitations and may materially differ from the estimate.

Drink Without Waste
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ANNEX B

Overview of recovery performance in studied jurisdictions

Jurisdictions

Germany

New South Wales,
Australia

Taiwan

Singapore

Types of beverage
packaging covered

Plastic, glass, beverage
carton, metal cans

Plastic, glass, beverage
carton, metal cans

Plastic, glass, beverage
carton, metal cans

Plastic, metal cans

Commencement year
General PRS 19933% 2017104 1988% Anticipated 2026
Inclusion of beverage Information not 2017 200610 Anticipated 2026
carton in PRS available
Recovery targets
General recovery 55% of municipal waste ~ 75% (2021) Glass: 80% 70% overall recycling
targets to be recycled or ready Plastics: 90% rate by 2030%
for reuse by 2025, as laid Aluminium: 80%
out under EU Directive® (All for 2021%%)
Specific recovery target  65% for all waste streams Not observed Not observed Not observed
for beverage cartons (including material, food
waste and bulky items)
in 2030
Specific recovery target  Glass: 80% Not observed Plastics: 70% being Proposed recovery
for other beverage Plastics: 90% recycled or composted  target of 80% for plastic
packaging Aluminium: 80% (2025, industry beverage containers
(All for 2021%%) voluntary®) and metal cans to
be achieved within 3
years?.
Recovery rate (2021)
Beverage cartons 76% 17%'% (Note 1) 57%'
Plastic 110% (Note 2) 62% 105%
Unknown
Glass 85% 75% 76%
Aluminium 13% (Note 2) 68% 88%

Source: EPD, LegCo and Independent Analysis

Notes:

1. This figure reflects “liquid paperboard” under the PRS which excludes milk or milk substitutes, and flavored milk or pure fruit/ vegetable juice 1L or more.

2. Recycling rates for plastics and aluminium in Germany are over 100%, indicating underparticipation of suppliers, with recovered materials exceeding sales volume of

registered beverages.
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ANNEX C

Roles and responsibilities of stakeholders

ROLE OF GOVERNMENT

)y W

(A)

Setting out legislations: lay out clear legal
foundation, drive change and create a
level playing field for businesses.

Governments sets out the legal
framework, regulatory requirements,
enforcement method and penalty
mechanism in case of non-compliance.
The regulations set out clear
responsibilities for the recovery and
recycling of the regulated products or
packaging materials.

Governments also set out
complimentary regulations to support
overarching waste management goals.

Germany

German Packaging Act
(VerpackG)

New South Wales

Waste Avoidance and
Resource Recovery
Act 2001 No 58

Taiwan

Waste Disposal Act
(BEEWBIRE)

Complimentary regulation that
strictly mandate residents to
separate different recyclables
at disposal, offenders can

be subject to a fine. Waste
collection service providers
retain the right to decline
improperly sorted recyclables
and waste.

Complimentary regulation
that strictly mandate
residents to separate different
recyclables at disposal,
offenders can be subject to a
fine. Waste collection service
providers retain the right to
decline improperly sorted
recyclables and waste.

These territories also have municipal waste charging scheme or pay-as-you-throw

requirements to promote waste reduction and recycling.

(B)

Setting financial incentives for beverage packaging return

Financial incentives for returning beverage packaging

Germany'®

Plastic Refund of deposit

NSW, Australia
Value-on-return

Taiwan
Incentive to informal

collectors only (Note 2)

Singapore (proposed)

Refund of deposit

Refund of deposit

Value-on-return

Incentive to informal

collectors only

Not in the initial scope of PRS

N/A (Note 1)

Beverage
carton

Value-on-return

Incentive to informal

collectors only

Not in the initial scope of PRS

VG EIELG S Refund of deposit

Source:

Notes:

1. Beverage carton is under PRS scheme in Germany with no applicable mandatory deposit upon purchase for beverage cartons.

2. See below “Supporting the industry” for details.

Value-on-return

Incentive to informal

collectors only

ZSVR, Exchange of Change, Central Taiwan Joint Services Centre

Refund of deposit
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)y -

ROLE OF GOVERNMENT (conTiNUED)

©
Supporting the industry and players: financial incentives for the development of the recovery and processing capacity
Germany New South Wales Taiwan
A$1.74 million grant® to Established a Recycling Fund (with the fee collected from the
support the development of PRS fee) to set the floor recovery value to provide financial
a beverage carton recycling incentive to informal collectors for recovering low-value
facility, with backing also by two  recyclables, such as used beverage cartons, plastic containers
international leading beverage  and batteries. The fund also provides subsidies to beverage
carton material suppliers. carton recyclers for making improvements in operation and
The facility processes post- management®,
consumer beverage cartons
by turning the residue into Additionally, since 2017, Taiwan Ministry of Environment has
construction materials. launched a subsidy scheme, namely “Resources Collection
Caring Programme”, to drive up recovery. The programme
provides rebates to registered informal collectors (prioritised
low-income individuals and old age living allowance recipients)
which also serves as a social contribution. The cap per
individual is TWD 5,000 a month.
(D)

Embedding eco-modulation fees to incentivise suppliers/ producers to adopt eco-efficient design and practices, and
penalise use of less environmentally friendly materials

Germany

Under the German Packaging
Act eco-modulation fee is

also part of the scheme design.
The producer responsibility
organisations (equivalent to

SO) are required to consider

the recyclability and recycled
content in the packaging and set
incentives by varying the fees.

New South Wales

In Australia, a national
packaging target has been
established to facilitate the
adoption of eco-design of
packaging, with a focus on

the recyclability, reusability,
compostability and use of
recycled content of packaging.
The Australian government

is working closely with the
packaging industry to facilitate
the delivery of such target for
2025”1,112'

Taiwan

In November 2023, Taiwan announced eco-modulated fees for
plastic products in the PRS. It will provide financial incentives
by reducing the recycling levy to encourage suppliers to
switch to more sustainable packaging voluntarily with the
following four principles'®:

« Mono material — use a single material;

« Simple colour - original colour or transparent;

« Small label —no label or the label should not cover more
than 30% of the container height; and

 Recycled content — minimum 25% of recycled content.

If the products fulfil any of the two criteria mentioned above,
the supplier may be eligible for up to 30% reduction on the
recycling fee paid to the local authority.
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ROLE OF GOVERNMENT (conTiNUED)

)y -

(E)

Leading and coordinating public education: high recovery targets driven by cohesive public awareness campaigns
for clear understanding on objectives, and proper separation and return methods.

Germany

New South Wales

In NSW's market-led system, the local
authority works with the Scheme Coordinator
(Return and Earn) and other stakeholders

(e.g. retailers) to roll out public education
campaigns.

An example of
public education
campaign with
collaboration
between the local
authority, scheme
operatorand a
shopping mall

Taiwan

The government published a poster to guide
the public on the correct recycling method for
wasted paper and liquid cartons.

An education
poster on
separating liquid
cartons and
wasted paper,
issued by the
environmental
agency of Taiwan

ROLE OF SUPPLIERS

Taking up primary responsibility: recovery of the packaging materials of the products that they place on the market

Germany

Under the German Packaging Act®, the
“First Distributor”, i.e. local manufacturer
orimporter of the beverage, is
responsible to:

« register with the Central Agency
Packaging Register;

« collect the mandatory deposit from
consumer and arrange reimbursement
upon the container being returned; and

« include the mandatory product

labelling required by the Packaging Act.

New South Wales

The “Waste Avoidance and Resource
Recovery Act 2001" states that:

".. producer of a product includes a supplier

of the product in this State or person
having a proprietary interest in the name
under which the product is supplied in this
State.”s

Under such responsibilities, suppliers are

required to®”:

« provide data and monthly report of total
sales volume;

« pay for the contribution under the
container deposit scheme; and

« provide access to independent auditor
to ensure compliance.

Taiwan

In Taiwan, the suppliers are required to®:

« report sales and import volume;

« report on target consumers of the
regulated products;

- pay for the required recycling levy (B4
ERERIEE); and

« include recycling mark on their products.
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ROLE OF SCHEME OPERATORS W
(A)
Operating the producer responsibility scheme: under a market-led PRS, the scheme is administrated and operated by
private entities in the industry
Germany New South Wales Taiwan
As of December 2023, Germany has An alliance was formed by the key beverage In the case of Taiwan (a government-
10 commercial SOs®. It provides suppliers to run as the sole scheme coordinator, led scheme), the Government takes
options to suppliers to choose from Exchange for Change, for the 6 different types the lead of the overall scheme
when identifying partners to fulfil of regulated beverage containers under the coordination and operation. There
their regulatory obligations to report ~ PRS in NSW¥”. This organisation coordinates the is no such scheme operator in their
packaging data and engage SOs to financial operations, administrative work and system.
collect and recycle the regulated arranges contractor(s) to run the recovery and
waste materials. Their functions logistic network. It also conducts audit and risk
include®: management of the scheme performance®’.
« agreeing a system participation The relevant authority in NSW has also appointed
agreement with the suppliers; a Network Operator (takes on part of the
« arranging the recovery and functions of a Scheme Operator in the proposed
recycling of packaging waste PRS in Hong Kong) to operate the recovery of the
(on behalf of the participating regulated beverage containers with the following
suppliers); and responsibilities*®:
« ensuring the packaging waste is
collected, sorted and recycled. « establishing and managing the return points;

« ensuring that the collected materials are
recycled; and

« arranging the refund paid to consumers at the
designated return points.

The scheme in NSW is designed on a cost-
recovery model with the beverage suppliers
covering the actual costs of the scheme’'.

(B)

Renewal arrangements for SOs

Germany New South Wales Taiwan

The Network Operator in NSW was awarded a
5-year contract with an option to extend for 4
years, the extension seen in effect in May 2022
until 2026. This encouraged the awarded SO to
provide investment for initial installations.526°
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ROLE OF SCHEME OPERATORS (conTiNuED)

©

Setting reasonable recycling fees

Germany

For the market-led PRS

in Germany, the pricing is
negotiated directly between the
SO and suppliers, as such, there
is not much information on the

pricing approach available in the

public domain.

New South Wales

Exchange for Change collects fees from the suppliers to
cover different aspects of the operations of the PRS77":

« rebate for return —a financial incentive for returning
used containers;

« network fees — paid to the network operators and MRF
operators based on the recovered volume and material
type;

« administrative cost —incurred by contractors for
coordinating and operating the scheme; and

« scheme compliance fee —a fee paid to the Government

agency (EPA) to cover the management cost of the PRS,

such as monitoring, compliance and registration of
products.

Practising good governance, the Exchange for Change
provides transparency into its costing, operations and
obtains assurance over its financial arrangements:

« the historical and latest pricing of the system cost are
made available on its website™;

« all financial arrangements are accounted for and
reconciled, with an oversight from an independent
auditor;

« thereport, financial accounts, and handling volume are
published annually”.

Taiwan

The authority revises the PRS
price based on a basket of
factors, including end-market
value, recycling cost, recycling
volume and logistic costs. The
latest charging list is available
on the website of Ministry of
Environment”.

(D)

Collaborations to build up a successful PRS

Germany

Zentrale Stelle
Verpackungsregister (Central
Agency Packaging Register,
“ZSVR") was established in
2017 as part of the Packaging
Act reform™s, founded and
pre-financed by beverage and
packaging associations. The
duties and roles of ZSVR are
empowered under the law. It
also manages a centralised
registry with volume reporting
by suppliers, publishing annual
performance information and
determining the minimum
standard on the recyclability of
packaging'’.

New South Wales

The local authority worked with Exchange for Change on
system development funded by the scheme participants
(i.e. suppliers)®®*, which performs the following functions:

« receives the monthly sales records from suppliers;

« collates recovery statistics from the MRF operator(s);

« tracks the handling of the rebate payments to
consumers or parties which drop off the beverage
containers;

« managing the financial arrangements (including
collection of recycling fees from suppliers / producers
and arrangement of the rebate payout);

« conducting community engagements and marketing
campaigns; and

« coordinating stakeholder collaborations.

Taiwan

A centralised data platform is

operated by the local authority to

track sales volume and manage
PRS charges from suppliers'®.
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ROLE OF RETAILERS

Return-to-retail: retailers are the most regular and closest contact points with consumers, offering possible

channels for promotion and collection.

Germany New South Wales

The German legislation mandates Mandatory return-to-retail has not been
retailers operating at certain scale (with ~ observed in New South Wales, though
floor areas larger than 200 m?) to collect ~ retailers are observed to be collecting

used beverage containers and offer used beverage cartons from consumers,
refund of the deposits for the regulated which the scheme operator pays rent to
beverage containers that they sell”. retailers for hosting RVMs®°.

Taiwan

In Taiwan, retailers that sells beverage
products, including but not limited to
supermarket, chain convenient store
and vending machines, are required to
display signage for recycling and establish
recycling point for used containers.

The legal requirement’® also sets out
the specifications of the signage (e.g.
wordings, logo, signage size, contact
hotline etc.) and minimum volume of the
recycling bins.

A paper container (bin with blue
label) located at a convenience
store in Taiwan

Source: China Times®'
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ROLE OF RECYCLERS

(A)
Obtaining license: proper processing and handling of recovered materials needs to be effectively managed.
Germany New South Wales Taiwan
In New South Wales, recycling activities Recyclers are required to submit a licensing

are regulated under the Protection of the  application to their local authority®. Apart from
Environment Operations Act 1997 (POEO basic information on business background, land use
Act)®, any facilities that handle more than  and layout plan, applicants are required to submit

a certain threshold (1,000 tonnes at any the following information for vetting®*:

one time or more than 6,000 tonnes a

year) is required to register with the NSW  « operation plan (such as processing procedures®);

Environment Protection Authority.

« monthly maximum handling and storage capacity,
breakdown by material type;

« list of transportation vehicles and material sorting
equipment;

« waste and pollution management plan (such as
waste, air, noise and wastewater control plan etc.);

« environmental protection policy; and

« detailed plan of clearing the site upon ceasing
operation.

The valid period for the recycler license lasts for
five years®, during the period, the authority reviews
the operation data and pollution controls of the
recyclers with rights to revoke the license in non-
compliance?.

(B)

Fit-for-purpose recycling facility

Germany/ New South Wales/ Taiwan

Local recycling plants are essential to facilitate a circular .
economy and ensure stable downstream processing capacity
of materials collected from the PRS. .

Taking reference to the practices of processing plants in Taiwan
and Germany, beverage carton processing plants generally
have technologies and infrastructures such as:

hydraulic pulping — separating paper pulp and Poly-Al from
beverage cartons;

flotation separation — adopts buoyancy to separate
impurities from the scrap materials;

on-site wastewater treatment facility — a feature to process
the wastewater from the processing to meet the local
regulations on sewage and effluent discharge; and
hydrocyclone - or similar technology for Poly-Al separation
into polyethene and aluminium for downstream handling.
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ANNEXD

Tailored collection methods for different scenarios

Collection Method
Description

Drop-off bins (manual)

A collection system that
collects recyclables directly
from the households and
commercial premises

Staffed collection (aided)

Designated collection
points with employed staff
to facilitate collection and
incentive pay-out

RVMs (automated)

Automated machines

that accept return of used
beverage packaging, they
typically offer financial
incentives to the consumers

Applicable locations

Residential, commercial,
community, kerbside

Commercial, community

Commercial, community

Support incentive system

X

J

N

Benefits

« Applicable to all locations
and settings

« Possible 24-hour access

« Relatively lower capital
implementation and
maintenance costs than
using RVMs

« Lower barrier to create
adenser and more
convenient recovery
network

« Accessible to individuals
that are not familiar with
digital technology use

« Able to accept large volume

of returns (including those
from informal collectors)

« Able to sort and identify
different types or reject
materials which are not
intended for collection
(depends on the model
design)

« Automated process

« Generally fully enclosed
and prevent odour and
maintain cleaner and more
aesthetically

Potential challenges

« Potential hygiene
challenges at collection
sites if not properly
managed

« Potential for waste

materials being mixed up

if improper disposal or
handling

No incentive offered

« Fixed opening hours

« Recurring operational
expenses (rent and labour)

« High upfront capital
investment costs and
maintenance costs

« Requires timely support on
machine failure/ full-load/
technical queries

» Access inindoor and retalil
environments limited to
venue operating hours
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Community recycling stations
in residential building in Taipei
Source: Department of
Environmental Protection,
Taipei City

Reverse Vending Machine
in New South Wales
Source: TOMRA
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