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Executive Summary

E.1.0 Introduction

This projecis working todevelop a proposal for % O A Nfbodizict-stsdrdship scheme
for large batteriesThe intention is tadentify the most appropriate integrated solution
for New Zealand, foour currentstate of playanddifferent future scenarios

This Milestone Ore report covers:

Background including New Zealand context and legislative considerations
Product stewardship scheme elements

Review of key international schemes

Overview of NZ Value Chains

E.1.1 Previous work

There is a range of background and research work that sits behind the current project.
This is formally presented in the Vectdew Enegy Futures Paper: Batteries and the
Circular EconomyThe paper and it§echnical Addendurmover a range of issuéisat

lay the groundworland contextfor the design of a large battgproduct stewardship
scheme

E.1.2 Battery Industry Group

The development of the Product Stewardship Scheme for large batteries is being
overseen by the Battery Industry Group (B.l.G.) B.I.G. is an informal stakeholder group
that has been assembled provide input and oversight for this project.

E.2.0 Background

New Zealand has no formal nationwide system for managing and recovering end of life
large batteries, although individual businesses are exploring opportunities for recovery
and recycling.

LVector (2019) New Energy Futures Paper: Batteries and the Circular EcoAwaijable from:
https://www.vector.co.nz/articles/vectois-new-energyfutures-paperon-batteriesand
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E.2.1 Legislation

Batterieswere proposed as a priority producinder the Waste Minimisation Act 2008
Government consultation launched August2019. Thisproduct stewardship scheme
designprojecthas assumed ®o-desigrfapproach will be appliedvhich would require
Government regulation to be enactedowever, it needs to be emphasised that large
batteries were not, at the time of commencing the scheme design, declared a priority
product.

E.2.2 Project Links
The project isvorking to take account afther relevant work in New Zealand including:

Progress on developing eshore recycling capacity for batteries
Product stewardship scheme for tyres

Product stewardship scheme forwaste

Initiatives on small batteries

The Second Life EV Battery Strategy Project

The Right to Repair Working Group of WasteMINZ

E.3.0 Product Stewardship Scheme Elements

There are many possible elements tpraduct stewardshipchemethat must work
together to create an effective set of drivers which will deliver better environmental
outcomes. Some of the tools that could form part gdfraduct stewardship scheme
include:

Advanced disposal fees
Recycling targets and standards
Product content

Deposit refunds

Changes to product design
Ownership models

Consumer information
Collection networks

Financing mechanisms

Reuse, including remanufacture
Membership fees

Management and Governance
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E.4.0 Review of International Schemes

Ourreview of relevant product stewardship schemes internationally has revealed that

there do not appear to be any product stewardship schemes in operation that
ALISOAFTAOIEEE | RRN’aa tINEHS oFddSNASao® ¢ KAa
can diretly learn from or base a New Zealand approach on. Nevertheless, there are

some important lessons that can be derived from overseas experience. These include:

1 Definitions and clarity around what is included in a product stewardship scheme
is vital

1 Produceresponsibility organisation$RO¥scan lower costs and reduce
duplication of systems for producers and importers but also dilute the incentive
for individual manufacturers to adopt sound practices and improve design

1 A single organisation model appedosbe better for consistency of
communication and awareness raising

1 Not-for-profit collection organisations are considered to be better vehicles for
management of schemes because-foofit organisations may compromise
safety or quality to deliver profit

1 A voluntary scheme is likely to have issues in implementation in New Zealand and
would not be an optionf batteries are declared a priority product

1 Appropriate collection, assessment, processing and treatment infrastructure will
need to form part of ay product stewardship scheme

1 Deposit schemes can help with collection although this will depend on who is
able to claim the deposit

1 Advanced recycling fees (ARCs) can also be effective in ensuring there is sufficient
value to enable recovery, however ifqolucers simply pass on these charges
directly to customers, then this reduces the financial incentive for manufacturers

1 Welldesignedextended producer responsibilitfEPRsystems can drive
circularity far more effectively than ARCs alone, by setting ratorg preparing
for reuse and recycling targets and ensure that every part of the value chain
contributes in an equitable way (e.g. based on market share); covering the net
costs (over and above revenues from sales) of collection, sorting and treatment,
through to consumer communications, infrastructure development and R&D
costs

1 The application of fee modulation based on the environmental credentials of a
battery is likely to become more common and should be considered as part of a
product stewardship scheendesign for New Zealand.

E.5.0 Overview of New Zealand Value Chains

Work on the New Zealand value chains highlighted the following:
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There are a wide range of organisations involved in the value chain that do not
necessarily physically handle batteries, suchesgarch organisations,
government agencies, finance companies, insurance companies etc
Organisations may have a range of roles throughout the value chain

The movement of batteries is generally simpler at the start and end of the value
chains but moreeomplex in the middle where multiple pathways become
possible

The money flows are generally from the middle of the value chain (the owners)
outwards

Overall, there is the potential for more cost than value associated with good
management of batteries acrethe value chain

Currently here is a lack of incentives to design batteries for optimal circular
economy outcomes

Placing appropriate incentives at the key points in the value chain will be a critical
component in the design of a succesgitbduct stewardship scheme

Ideally there will behe meando track batteries through their lifecycle in order

to effectively measure performance of a product stewardship scheme.

The research canvassed a range of tools and approaches that could fomnnoé the
design of theCircularProduct Stewardship Scheme for Large Batteri8gsbsequent
phases of the project will explore the appropriateness of these for New Zealand.
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1.0 Introduction

1.1 Product Stewardship Scheme Development

This projecis working todevelop a proposal for @rcularproduct stewardship scheme

for large batteries? The intention is tddentify the most appropriate integrated solution

for New Zealand, for now and given different future scenarios (taking into account
changing battery chemistries, volumes, new recycling technologies and other disruptive
technologies such as hydrogen). Tdomtext and scope for this project is provided in the
Vector New Energy Futures PageaBatteries and the Circular Economy, and its Technical
Addendum.This Paper will based as a reference poittiroughout this project to

ensure the proposed schenazkrowledges and responds the environmental, societal
(includinga n 2),Milturaland circular economgontext for Aotearoa.

There are three key parts to the proposed product stewardship development project:

1. Research into the value chain for large batsrto understand key steps and
interactions, chain of custody, costs, potential for recovery charges, issues and
risks including health and safety requirements at each stage, consumer response,
linkages and changes over time;

2. Where possible,rtalling andtesting of collection and processing through
practical efforts to recycle current large battery stockpiles. The learnings from
this process will feed back into the value chain research TR8:costs and
deliverables of this project element do not formrtpaf deliverables contractetb
the Ministry for the Environmejt

3. 5508t 2LIYSREAR2AYBRPORINRRAzOG0 aiSsl NRAKALI a0
support and meets the requirements of the WMA 2008 and the Ministry for the
9y @A NP yrypdsgdP@duct Stewrdship GuidelinesThe scheme will
provide flexibility (with pathways that can adapt as the sector develapgalign
where appropriate with other product stewardship schemes including portable
batteries.

The scheme design will make recommendations @nftillowing:

Scope of the scheme
h@SNIff aOKSYS aiGNHUGJdzREa24 92D dzf f RNRQaAWEF
including:

Preferred organisationahodel (Governance, ownership, compliance,

regional variations, auditing etc.)

2C2NJ GKS LIzN1J2 Erged | i Fi SNK B3 ONB INBENIRSPAY SR a4 oF GGSNASa i
stationary storage, anthdustrialapplications. Lead acid batteries are excluded from the scope as these
are currenty considered to have viable recovery pathways.
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Programme manager specifications (programme delivery)
Budgets and financial flows

Regulatory requirements

Key roles and interactions

Timelines and implementation

The scopeloes not cover procedures and processes for the administration of the
scheme, or detail of any standards, performance measurements, targets or reporting. It
is expected that these would be developed by the implementing organisation once the
scheme is forrally approved.

1.2 Milestone One Report

This report presents the outcoméar Activities 2 and 3 of Milestone One. The Activities
and Deliverables for Milestone Omas detailed in the Project Plame shown in the table
below:

Table 1: Project Plan Activities and Deliverables for Milestone One

Activity Deliverable

1. Working groups and stakeholder communicatiol

1. Establish working tools established:
groups and _ _
stakeholder i.  Website
communications tools | ii. ~ Sharepoint site for B.I.G. members
(e.g.website,

s iii.  Terms of Reference for B.l.G. and working grou
sharepoint)

iv.  Membership spreadsheet held on Sharepoint

2. Review product
stewardship scheme 2. Case Studies Report providing:
designs for large
batteries implemented
overseascase studies)
and develop
recommendations for ii. Recommendations for New Zealand.
New Zealand

I.  Review of product stewardship scheme
designs for large batteries implemented
overseas

Battery Product Stewardship Research 9
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3. Map the value system

(comprised of value
chaing. This will
identify key scheme
components, key
interactions, issues
such as free riders,
imitation parts,
avoidance, key change
points and levers.

Milestone 1
Governance Group
Meeting and sigroff of
milestone deliverables

. Submitting Ministry

reporting documents

3. Report providing:

An initial assessment of the key characteristics
the large battery value chain in NZ

Value system map with key scheme component
key interactions, issues such as free riders,
imitation parts, avoidance etc., key change poin
and levers

*Note: This reort will also draw on work already
undertaken outside of the WMF funded project.

4. Governance Group Minutes including minuted

signoff of milestone deliverables

. Ministry documentation:

Milestone report
Milestone claim form
Summary of Expenses
Copy of actual Invoice

Tax invoicing for the Ministry

In broad terms, Milestone One aims to establish a knowledge baisgdaion Milestone
Twao, which will involve substantial stakeholder engagement and provide more detalil
around current practices and options fon andustry supported product stewardship
programme.

1.3 Design Parameters for a Large Battery Product
Stewardship Scheme in NZ

The Product StewardshMovementd dz33S & ( &

effective product stewardship programme:

10

First, to have a substantial impact on recycling rates and waste diversion, a
programme must provide incentives for consumers to return their products for

recycling.

Second, the programe must include penalties for noncompliance, to give firms
an incentive to perform.

03/07/2020
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And third, the programme must provide firms with the flexibility to udew-cost
compliance strategies without compromising overall environmental gbals.

For the purposes of this Stage 1 work, The Product Stewardship Scheme for Large
Batteries is assumed to have the following proposed design objectives:

GCompatible with and facilitate a circular economy approacti.e. it will

incentivise not only collection and safe management of end of life batteries but
will encourage changes to battery design and ownership models that enable
batteries and their components to optimise thdéifiespan and be rentegrated

into manufacturing and production systems at the end of their, iffieluding re

use

Comprehensive.lt should cover all batteries in scope and avoid free riders.
Economically efficient and fair.This means the scheme widiflect (to the

degree possible) the costs imposed by appropriately managing batteries through
their life cycle

Administratively simple to implement and run.The scheme should be able to
be understood and complied with by all stakeholders

Aligned with statutory guidelines and regulationsThe scheme design will
require Government approval to become operational and will take all statutory
requirements into acount.

Future proof and flexible.The scheme needs to account for the fact that
batteries are a rapidly evolvirtgchnology andsector, and specific solutions that
are appropriate now may not be in the future. For this reason, the scheme
should not for example be tied to specific recovery pathwayand should not
discourage manufacturers who wish to take their products back from doing so.
The scheme design may recommaeratiations for different timeframesr
situations (e.g. scale)

These design objeetes will be consulted on and finalised througfe stakeholder
engagement process.

1.4 Previous Work

There is a range of background and research work that sits behind the current project.
This is formally presented in the Vectdew Energy Futures Paper: Batteries and the
Circular Econom$The paper andgs Technical Addendurmover a range of issues that

lay the groundwork for the design of a large batteries product stewapdscheme:

Scope: What is covered under the heading of large batteries

3Palmer and Walls (2002) The Product Stewardship Movement Understanding Costs, Effectiveness, and
The Role for Polidyttps://media.rff.org/archive/files/sharepoint/Worklmages/Download/RIRPT
prodsteward.pdf

4Vector (2019) New Energy Futures Paper: Batteries anCittealar EconomyAvailable from:
https://www.vector.co.nz/articles/vectors-new-energyfutures-paperon-batteriesand
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https://blob-static.vector.co.nz/blob/vector/media/vector/vector_new_energy_futures_paper_batteries.pdf
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https://media.rff.org/archive/files/sharepoint/WorkImages/Download/RFF-RPT-prodsteward.pdf
https://media.rff.org/archive/files/sharepoint/WorkImages/Download/RFF-RPT-prodsteward.pdf
https://www.vector.co.nz/articles/vector-s-new-energy-futures-paper-on-batteries-and

Legislation and policy settings

Battery chemistries and technologies

Battery data and projections

Recovery pathways

Material markets and forecasts

The current state of play and battes in the linear economy
What a circular economy for large batteries could look like
Transitioning to a circular economy future

Opportunities in the new battery ecosystem

The work was led by Vector who formed a Battery Leaders Ginfggmed by
researched commissioned from Eunoraiad also involved krge group of stakeholders
(including the Battery Leaders Group, the precursor to the Battery tngl@&oup)who
contributed to the outcomes of the project.

1.5 B.LG.

The development of the Productestardship Scheme for large batteries is being
overseen by the Battery Industry Group (B.I.8.).G. is an informal stakeholder group
that has been assembled for this to provide input and oversight for this project. There
are over 100 members at present.

The structure of the group is shown in the diagram below:

12 03/07/2020



Stakeholders

| m
B:G

™ Industry

] G_mup

Working Groups

= Safety & Logistics Group
* Battery Innovation Hub
* Battery User Group

Core
Delivery
Team

Advisory Group Governance
Group

For more information refer ttttps://big.org.nz/. Note: TheBattery User Group has not
yet been formally launched.

2.0 Background

2.1 New Zealand Context

New Zealad has no formal nationwide system for managing and recovering end of life
largebatteries although individual businesses are exploring opportunities for recovery
and recycling

Battery Product Stewardship Research 13
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The use of batteries and the variety of battery types on the market has gemming
significantly and is set to increase substantially in the nek® years, particularly given
the demands of the 4th industrial revolutiarNew technologies (such as electric cars,
battery electric storage solutionglectric bikes, smart devices etc.) are developing and
being deployed rapidly, and batteries are integral to all these technologies.

When a large battery (defined by use in electric vehicles or as stationary energy storage
for electricity networks orridustrial, commercial or domestic use) reaches the end of its
usethere needs to be a pathway for its safe management and recolreprevious work

it was estimated thatexcluding leaeacid batteries, in New Zealand approximately 1,000
large batteriescould reach end of use in 2020. Some of these batteries are likely to be
refurbished or recycled bubased on current practices, a large proportion will likely be
stockpiled or left in end of life vehicles and shredded.

While there are some limited pathwa for collection and sorting of batteries in NZ,
there is no widely accessible system capable of capturing the majority of batteries
disposed of, and there murrentlyno facility for processing and recovery of materials
locally. Batteries that are coliéed are sorted and shipped overseas for processing. This
not only means the recovery of batteries is subject to the instability of international
market fluctuations, but it represents a loss of opportunity to add value locally. For
batteries to play theipart in enabling a circular economy, there needs to be circular
pathways for the batteries themselves. They need to be designed for recovery, and
systems must be in place to facilitate their integration back into the value chduiether
this is manufactters taking their own products badé@r integration into new products,
or the use of batteries or materials recovered from batteries into different products

The current pathways for recovery are summarised in the diagram below:

5 https://www.weforum.org/focus/fourth-industriatrevolution
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Figure 1. Summary of Recovery Pathways
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Further information on the current situation and future projections in provided in the
Vector New Energy Futures Paper and Technical AddefAdum.

2.1.1 Onshore Processing: IT Recycla, and ReMarkIT Recycling
Processes

A number of recyclers have been investigating recycling oppreessing of batteries
onshore. Two of these have plans to establish operational plants by the end 062020
shortly thereafter

IT Recycldocated in the Hutt Valleyare in the process of constructing a facility
that will take all dry battery types (it will not take lead acid). It will shred the
batteries and recover the plastics and metals for recycling (locally where
possible). The remaining materials (in the fayfra dried paste) will be sent to
other facilities for recovery. This is expected to be offshore for most chemistries
but will be onshore where possible. The plant is expected to be of sufficient
capacity to process all batteries currently sold in’NZ.

ReMarkIT has sought funding to develop a process to recycle lithium ion
batteries, with EV batteries being particularly targetédickel Metal Hydride

6 Vector (2019) New Energy Futures Paper: Batteries and the Circular EcoAwaijable from:
https://www.vector.co.nz/articles/vectors-new-energyfutures-paperon-batteriesand
" Personal communication with John Evans, IT Recycla, 02 July 2020
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batteries may also be able to be included in the proc@d® process will recover
all materialsincluding the lithium and the cobalt from-lan batteries. Itis
expected to have sufficient capacity to process all of tHembatteries in NZ
including project volumes for the next 5 years.

In addition, ReMarkIT has developed softwaretfacking the mass balance efwaste,
includingbatteries through the recycling process. Funding has also been sought to
further develop this so that it can be made available for free to recyclers as a Software as
a Service applicatiof.

2.1.2 Other NZ Project Links

There are potential linkages with other product stewardship related projects under way
in New Zealand. As part of the scheme development it is intended that any synergies
with other schemes or itiatives are explored and taken into account. Kelgemes are
noted briefly below.

2.1.2.1 Tyres

The potential synergy with tyres is that there are many of the same stakeholders
involved as tyres and EV batteries are both associated with vehicles. There may be
opportunities to use similairacking systemand ato to align the scheme designs.
¢td8NBa 6SNB AyOfdzZRSR Ay (KS a FOTheiscopaNah 2 NR G &
tyres under consideration is:

(a) all pneumatic (aHfilled) tyres and certain solid tyres for use on motorised

vehicles (for cars, tieks, buses, motorcycles,-&rain vehicles, tractors,
forklifts, aircraft and ofroad vehicles)

(b) all pneumatic and solid tyres for use on bicycles (manual or motorised) and non
motorised equipment®

Tyrewise was set up in 2012 to provide a framewor the development of a
stewardship programme to manage epofétlife tyres in New Zealand.

The industryled framework for a mandatory stewardship programme for @idife
tyres was signed off and presented to then Minister for the Environment in ARHIS.
To progress the scheme required tyres to be declared a priority product.

8 Personal communication with Tim Findlay ReMarkIT, 02 July 202

9 Ministry for the Environment (201%®roposed priority products and priority product stewardship scheme
guidelines Consultation document 2019

10 Tyres used on bicycles (manual or electric), wheelbarrows and trolleys are not covered by the current
Tyrewse proposal. These tyres involve other stakeholders and may require a separate scheme. However,
the lack of current recycling infrastructure and likely esfeife processing technologies and markets
aresimilar.

16 03/07/2020
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In 2017 funded was awarded to a number of projects aimed at addressing end of life

tyres (a tyre shredding facility in Auckland and the use of the shredded tyres as fuel at

the Golden Bay cement works in Ruakaka). This step postponed any decision about
RSOfFNAY3I (GeNBa | WLINA2NARGE LINPRAzOGQ dzya At 0
YIGSNARAFfAAGSR YR STFSOOADSt e Llzi ¢eNBogAaS w2
Following the release of the priority produconsultation document in 2019 the scheme

was resurrected.

The new Tyrewise project will update the Tyrewise Product Stewardship Scheme reports
produced as part of the original project in 202013. The updated content will include

the current situation best practice, preferred stewardship options, mass balance data on
tyre imports and the recovery and recycling of end of life tyres from 2015 to 2018.

Consultation will then take place on the preferred stewardship option which will include
all registeredyre importer and resellers and registered collectors, recyclers and end
market developers of endf-life tyresi?

2.1.2.2 E-waste

The Government sought advice from computer and television brand owners-ardte
recyclers in 200€08. Two models werproposed, both requiring regulated participation
to succeed.

Further work was undertaken in 204146 and a report by consultants SLR was published
in 2015 that found there was insufficient data to enable a regulated product stewardship
scheme to be justifig:*?

G! f K2dAK GKS FSSRolFO] FNRBY | ydzYoSNI 2F &l

need for a regulated schemand despite some stakeholders indicating that

reasonable robust data was available and would be forthcoming, the information

provided and reviewed for this study does not satisfactorily prove that current

management of avaste in New Zealand causes sigmaint environmental harm

and that significant benefits could be achieved throughaste management

dzy RSNJ I LINPRdzOUO a4GSgF NRAKALI a0OKSYSo¢
¢CKS a¥T9Qa Hnmdg O2yadzZ G G AAsge inkhe Sedpgfery & K2 g SOSN
priority products:

(@) large rechargeabl batteries designed for use in electric vehicles, household
scale and industrial renewable energy power systems including but not limited to
lithium-ion batteries

(b) all other batteries (eg, batteries designed for use in Haeld tools and

devices)

11 https://www.tyrewise.co.nz/about/
1251 R (2015)Easte Product Stewardship Framework for New Zeal&wsgort for the Ministry for the
Environment
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(c)all cate“gories of waste electrical and electronic equipment (WEEE) defined in
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At the time of writing there has been no decision announced regaraipgduct

stewardship scheme for-@aste.

2.1.2.3 Small Batteries

As noted above small batteries are also included in the scope of schemes to be declared
priority products. A distinction is made between small batteries and large batteries
because there are poterdlly different management approaches required for each

across their lifecycle. Despite this there are also some clear potential synergies, in
particular at the end of life where there is potential to share evaluation, sorting, and
processing infrastructe.

The WasteMINZ Health and Safety Sector Group is currently coordinating a lithium ion
battery working group for handheld lithium ion batterigbecause of fire risks in

recycling and rubbish trucks. A range of key stakeholders are on the working group
including ITRecycla, Waste Management, EnviroNZ, Christchurch and Marlborough
councils (who have household battery collections), FENZ, Upcycle and Réfarkit.

2.1.2.4 Second Life EV Battery Strategy Project

The purpose of this project is to evaluate the need fepacific strategy for New
Zealand to ensure that EV batteries that reach the end of theiif&\but have
remaining capacity, give their maximum return before heading to recycling.

The project is being carried out by consultancy Strategic Lift Ltd.isgointly funded by
the Waste Minimisation Fund and Winstone Wallboards Ltd. Winstone Wallboards is
interested in the buikenvironment implications of secodde batteries installed as
stationary storage in residential, commercial, or industrial apions. The project is
nearing completion, with a draft report dua mid-July.

The project has reviewed the issues and uncertainties of the topic, and has now
RSOSt2LISR || O2YLINBKSYyaAdS Y2RSEV ARFIIQLINBERA O A
batteriesacross the full range of sizes and states of health each year to 2050. The key

findingto date is that, rather than a large block of EV batteries reaching the end of their

use in an EV and delivering large numbers of somewhat homogenous batteries each

year, the main source of post\iife batteries is more likely to be the removal of

batteries from vehicles that have been scrapped for+hattery reasons such as

accidents or wear of other components. The implication is that the numbers of ex EV

batteriesthat have sufficient capacity to be viable in second life applications may be

BMinistry for the Environment (201%roposed priority products and priority product stewardship scheme
guidelines Consultation document 2019
4 These and other small battery stakeholders are all included in the BIG membership
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lower thanthey previously anticipatedWhile Strategic Lift Ltd is a member of B.I.G.,
their conclusions are not necessarily endorsed by B.I.G. or its other members.

2.1.2.5 Right to Repair Working Group

The Right to Repair Working Group is a working group under the Product Stewardship
Sector Group bWasteMINZ. The aim of the group is to promote the inclusion of right to
repair principles in product stewardship scheme desiBight to Repair is a growing

global movement that advocates for better design for repairability to ensure items are
used fortheir original purpose for as long as possible before being repurposed or
recycled. The European Union has adopted right to repair principles within its Eco Design
Directive 2019 which requires that by 2021 appliance makers will make spare parts and
manuds available to independent repair shops for up to a decade and ensure parts must
not require specific equipment to fixThe Right to Repair Working Group is producing a
report which is due for publication in July 2020.

2.2 Legislative Structure

2.2.1 Product Stewardship Provisions of the Waste Minimisation Act
2008

The purpose of the Waste Minimisation Act 2008 (WMA) is to encourage waste
minimisation and a decrease in waste disposal to protect the environment from harm
and obtain environmental, econa social and cultural benefits.

One of the central tools the WMA provides to facilitate these goals is provision for
product stewardship schemes.

TheWMA f t 264 GKS aAyAaidSNI 2 RSOf.IfaBodict LINR R dzO(
is declared a paority product then a product stewardship scheme must be developed

and accredited. If a product is not declared a priority product then a voluntary scheme

may be developed (but there is no requirement to do so).

Under Section 14 any scheme that is accretl{iacluding voluntary schemes) is
required to meet a range of conditions including the following:

Define the scope and the products or brands it applies to

Set measurable targets including timeframes for achieving the targets
Say how the scheme will be mitored and reported on

Set out how compliance will be achieved

Outline how the scheme will be funded.

Establish how the scheme will be governed and managed.

2.2.1.1 Voluntary Schemes

Voluntary schemes can be developed by an industry sector who then apply to the
Minister to have the scheme accredited.

Under the voluntary mechanism no regulation is required and there is no requirement
on any actors in the sector to participate in the scheme.
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The following voluntary product stewardship schemes have been accreditéut by
Minister for the Environment®

Agrecovery rural recycling programme

Envirocon product stewardship

Fonterra Milk for Schools Recycling Programme

Fuji Xerox Zero Landfill Scheme

Holcim Geocycle Used Oil Recovery Programme (no longer operating)

Interface ReEntry Programme

YAYOSNI& /ftFIN] b%Qa 9YyZANRO2YL)I t NEPRdzOU {

Hygiene Products

Plasback

Public Place Recycling Scheme

Recovering of Oil Saves the Environment (R.O.S.E. N2)

Refrigerant recovery scheme

RE:MOBILE

ResendPaintWise

The Glass Packaging Forum

Further details on each of the above schemes are available on:
http://www.mfe.govt.nz/waste/productstewardship/accreditedroluntary-schemes

2.2.1.2 Priority Products

If the Minister for the Environment declares a product to be a priority product, a product
stewardship scheme must be developed and accredited to ensure effective reduction,
reuse, recycling or recovery of the product amdhanage any environmental harm

arising from the product when it becomes waste.

The key difference between voluntary scheme and schemes for priority products is that
regulation is likely necessary for a priority product to ensure full industry partioipa
This is provided for under section 22.

As of the time of writing one priority product has been declared under the WMA, which
is plastic shopping bags. The ban on plastic shopping bags came into force in July 2019.

Priority Product Consultation 2019
In 2019 the Government consulted on six proposed priority products:

Tyres

15 http://www.mfe.govt.nz/wastéproduct-stewardship/accreditedroluntary-schemes
6 \Waste Minimisation Act 2008 2(8)
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Ewaste
Agrichemicals and containers
Refrigerants and other synthetic greenhouse gases
Farm plastics
Packaging.
The results of the consultation have not yet been made public.

Under the category of-waste,the consultation document made specific mention of
batteries as being include in the scope:

(@) large rechargeable batteries designed for use in electric vehicles, household
scale and industrial renewable energy powgstems including but not limited to
lithium-ion batteries

(b) all other batteries (eg, batteries designed for use in Haeld tools and

devices)

(c) all categories of waste electrical and electronic equipment (WEEE) defined in

Annex Il of European Diiedh @S HAMHKM®KY! 6S3T WY yeiKAy3

oFGGSNE @2 2LISNFGSQU®
¢KS O2yadzZ GFraA2y R20dzySyid +faz2 aLlSttSR 2dzi
LINA2NAGE LINPRAZOIRSARAYGK NBREEZAE | il SRY | ILILIND2 OKQ®
approachthe Government would:

Set a framework for regulated product stewardship

Issue guidelingthat product stewardship schemes applying for accreditation for

priority products will be expected to meet

Work with stakeholders to design:
appropriate schemefor accreditation under the WMA
glea G2 WES@St GKS LIXFeAy3da FASERQ 6LRGS)
regulations)

Monitor scheme outcomes

Make and enforce any necessary regulations

Producers of priority products and stakeholders involved inlifieeycle would work
together and with the government to develop an appropriate scheme design that met
the guidelinesand, once the scheme was accredited, would participate in the scheme.

ThRS D2@SNYYSyidQa @habpeoackh &an alldnascime t Bhedmoré & LIS
flexible and practical for industry to implement while still delivering on the
R ISNYYSYyiQad LINRPRAzOUO aGSs6lF NRAKALI 202S00GA0Sad

“Ministry for the Environment (201%roposed priority products and priority product stewardship scheme
guidelines Consultation document 2019
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The current product stewardship scheme desigas assumee codesignapproach

will be applied.However,it needs to ke emphasised that large batteries were nait
the time of commencing the scheme desigteclared a priority product, and ndéinal
guidelines have yet been issued by the Ministry for the Environment.

Guidelines for Priority Product Stewardship Schemes

In the consultation document the Government also relepeoposed guidelines for
priority product stewardship scheme desigithe guidelines cover the following scheme
elements:

=

Intended objectives and outcomes

Fees, funding and cost effectiveness
Governance

Non-profit status

Competition

Stakeholder engagement and collaboration
Compliance

Targets

Timeframes

10.Market development

11.Performance standards, training and certification
12. Liability and insurance

13. Design for environment

14.Reporting and public accountability

15. Public awareness

16. Monitoring, compliance and enforcement
17.Accessible collection networks

©CoOoNOOR~WN

Further detail on these criteria is provided in Appendlit.Q Theproduct stewardship
scheme for large batteridseing developed will adhere to these guidelines.

2.2.2 Customs

Any large battery scheme will require identification and tracking of batteries imported
into New Zealand, whether they ane vehicles, or as packs, modules or cells. This may
require liaison with Customs to ensure that these items can be correctly identified in
declarations and ownership tracked to ensure all required organisations are participating
in the scheme.

2.2.3 Basel Convention

The 1989 Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposgdlommonly called the Basel Conventiaimns to reduce the

amount of waste produced by signatories and regulates the international traffic in
hazardous wastes. It requires prior approval of hazardous waste imports and exports and
requires exporting countries to ensure that hazardous wastebeilinanaged 'in an
environmentally sound manner'. The Convention emphasises the principle of 'generator
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responsibility’ for disposal of wastes and requires parties to minimise the environmental
effects of the movement and disposal of hazardous wa%te.

In terms of batteries,ie BaselConvention onlgpecificallyidentifies batteries

containing mercury, cadmium and lead as hazardous wétsiees not recognize the
presence of other constituents in alkaline manganese and zinc carbon batteries (e.g. zinc
andcopper compounds) as sufficient to render them hazardous; accordingly, these
batteries are norhazardous wasté?

However, the main way that the Basal Convention is applied in NZ is through the
Umports and Exports (Restrictions) Prohibition Order (N2OBYE Under this

Prohibition Order lithiurron batteries would be classified as hazardous waste (and
therefore be controlled) due to having flammable, spontaneous combustion or corrosive
properties.

A Basl permit must be granted to enable hazardous weet® beshippedto other
parties who are a part of the Basel Conventiorhis applies whether the wastes are
being shipped for the purposes of recovery or treatment and disposal.

2.2.4 Waigani Convention

The Waigani Convention is a regional agreement unded 889 Basel Convention. It
applies the strict controls of the Basel Convention to the South Pacific area and ensures
that hazardous waste cannot travel from New Zealand or Australia to another Pacific
country, or to Antarctica.

2.3 Market Drivers
Previous research wotkfound the following:

There is likely to be a substantial increase in the numbers of large batteries
coming to end of life in New Zealand over the next1B0years. The increase in
numbers is driven by the accelerating adoptiorEdfs in particular, with

stationary storage applications also becoming important. Projections in respect
of the expected future uptake of EVs and stationary storage applications are

18 http:/iwww.mfe.govt.nz/more/internationatenvironmentalagreements/multilateralenvironmentat
agreements/keymultilateral-0

18 https://lwww.nema.org/Policy/Environmental
Stewardship/Documents/Treatment%20Basel%20Convention.pdf

20 https://iwww.nema.org/Policy/Environmental
Stewardship/@cuments/Treatment%20Basel%20Convention.pdf

21 Adapted from thevVector (2019) New Energy Futures Paper: Batteries and the Circular EGonomy
Technical Addendum. Available frohttps://www.vector.co.nz/articles/vectois-new-energyfutures-
paperon-batteriesand
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uncertain however. There are currently no strong incentives or impedisrten
their uptake??

The numbers of big batteries reaching end of life is currently small, and so this
has not created issues to datalthough there is still a need to safely manage
these small numbersput numbers are growing rapidly and so there is a limited
window for getting formal schemes in place that will be abladequately

manage end of life batteries. New Zealand is likely to be at the forefrahieof
issue of end of life large batteries due to our relatively high proportion of second
hand imported E¥and our remote location meaning we may not be able to
benefit from reverse logistics arrangements manufacturers have in place in other
locations.

Each brand owner has different drivers and different approaches and there will
need to be flexibility to accommodate these different approaches within a
product stevardship regime.

There is potential to extend the life of EV batteries through refurbishing and
secondlife uses. The extent to which these second life uses are taken up will
depend on whether there is a match between the supply of second life batteries
and the demand for them (at particular price points) in second life applications.
Second life uses may also have to compete with recycling if the supplies of raw
materials (in particular cobalt), are constrained and manufacturers seek to use
reclaimed batteies as a source of raw materials.

The increasing complexity of battery design (particularly battery and thermal
management systems) may, in the future, make it more difficult to adopt EV
batteries for second life uses unless this is taken into accoumngl battery

design.

The development of onshore processing orprecessing for recycling end of

life batteries will dependargelyon the economics® Overseas facilities are likely
to have lower processing costs due to economies of scale. However, because
there are high costs involved in making batteries safe for transport, being able to
avoid these costs could make local processing ofppogessingsconomic.

As noted ir2.1.2.4the Second Life EV Battery Strategy Projegatrently being
undertakensuggests that the number of batteries coming to the end ofrthie may be
delayedrelative to projections Earlyprojections assumethat EV batteries will cease to
be viable in vehicles once their State of Health (SOH) gets below aroun80B6f0
Howeverevidence suggesthat, for the current EV fleet in NZhany vehicles are being
continued to operate well below 70%, and people are simply using them for short daily
trips. If this iswhat is likely to happen into the futuris could mean that the numbers

21 4G GKS GAYS 2F 6NAGAY3I | LINE LBiseBw z¢d shélovt einiSson 8 OKSY S

vehicles and provide disincentives for high emission vehicles, has been shelved by the Government.
23 Government regulation could mandate or enable more onshore processing
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of ex EV batteries that are viable in second lifelegpions may be limitedndso this
would have implications for the scatef second life application%'

It is uncertain howeveil KS RS3INBS (2 6KAOK GKAaA Aa |y
applicable only to a certain sector of the market (which rhagome saturated) or
representative of how vehicle owners will behave long teBecause of this and other
factors (such as some brands potentially guaranteeing battery range and so refurbishing
batteries earlier), it is likely that it is still too eattyaccurately predict the quantities

and viability of batteries that will be available for second life.

3.0 Product Stewardship Scheme Elements

The following definition of Product Stewardship is from the Product Stewardship
Council®

Product Stewardship isé act of minimizing health, safety, environmental and
social impacts, and maximizing economic benefits of a product and its packaging
throughout all lifecycle stages. The producer of the product has the greatest
ability to minimize adverse impacts, butet stakeholders, such as suppliers,
retailers, and consumers, also play a role.

Product stewardship seeks to ensure that those who design, manufacture, sell,
and use consumer products take responsibility for reducing negative impacts to
the economy, envanment, public health, and worker safety. These impacts can
occur throughout the lifecycle of a product and its packaging, and are associated
with energy and materials consumption; waste generation; toxic substances;
greenhouse gases; and other air and @ragémissions.

In a product stewardship approach, manufacturers that design products and
specify packaging have the greatest ability, and therefore greatest responsibility,
to reduce these impacts by attempting to incorporate the full lifecycle costs into
the cost of doing business. There are two related features of Product Stewardship

policy:
1. shifting financial and management responsibility, with government
oversight, upstream to the producer and away from the public sector; and

2. providing incentives to producers to incorporate environmental
considerations into the design of their products and packaging.

There are many possible elements to a Product Stewardship Scheme, that must work
together to create an effective set dfiverswhich will deliver better environmental

2 Second Life EV Battery Strategy Project, Persmmamunication with Paul Minet
25 https://www.nzpsc.nz/faq/
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outcomes. Some of the tools that could form part of a Product Stewardship Scheme
include

Advancal disposal fees These consist of charges levied on importers or resellers
that cover the cost of end of life managemt. These charges would typically be
expected to be passed on to customers

Recycling targets and standard®roduct stewardship schemes will normally set
minimum targets for recovery, as well as what happens to recovered materials
Product content Schenes can require manufacturers to have specific minimum
or maximum content of certain materials or substangeguding recycled

content and minimigg the use ohazardous materials

Deposit refunds These are a todb give value to a product at the end its life

so that there is incentive for people to return it to a collection point for proper
processing and/or disposal

Changes to product desigrSchemes may require specific design standards to be
met ¢ for example designing for disassembly so thatducts components can be
more easily recovered

Ownership models Schemes may require the ownership of a product to remain
with a manufacturer, importer or retailer. Fexample products may be leased

or rented rather than sold. This incentivises mantiegrs to not only take
products back budesign them for recycling, refurbishment or second life
Gonsumer information Providing good information to consumers is a vital link in
ensuring consumers make the right choices when faced with end of life poduc
Qollection networks. Schemes may be required to establish and maintain
collection networks sufficient to enable widespread access

Financing mechanismsProviding funding or access to funding for infrastructure
or collection services is a potential requirement of product stewardship schemes
Reuse, including remanufactureSchemes could stipulate a portion of end of

use products need to be refurbished g@o back into second life applications
Membership fees Schemes will typically establish membership fees. These
couldbe nominal fees, could cover basic scheme administration costs, or could
cover the full cost of a scheme operations. Where full cosisavered this

would typically have to be linked to market share or some other metric to ensure
costs are fair and equitable

Management and GovernanceA scheme is usually run by a product
stewardship organisation. There may be separate organisatiortbdo

governance (oversight) and management (running of the scheme). Some
schemes may establishpaoducer responsibility organisatidi?RO) that

undertakes collection and processing of end of life products on behalf of
companies.

It should be noted thathis is not an exhaustive list and many variations exist on the
types of tools outlined above.
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4.0 Review of International Schemes

This section provides an overview of the key schemes that are operational or planned
and that relate to large batteries.

4.1 Global Battery Alliance

The Global Battery Alliance (GBA) is a ptfricate collaboration platform of 70 public

and private sector orgasations It wasfounded in 2017nd is workingglobaly to help
establish and collaborate on a sustainable battery valuenchBhe member

organisations include key companies involved in the raw materials extraction,
manufacture, use and recovery of batteries (gdi, BASF, London Metal Exchange,
Mitsubishi CorporationiJmicore), public and international organisations (sashOECD,
b9t 22NIR .Fy{l0X bDhQaz YR Wiy2¢ftSR3AS
University) It is worth noting thatB.1.G project members have had good engagement

with the GBAvho are a member of B.l.@ndthe BI.G. product stewardship scheme

project is mentioned twice in a GBA white pager

The GBA aims to:

Establish a circular battery value chain that is a major driver to achieve the
Paris Agreement targets

Transform the economy in the value chasneating new jobs and economic
value

Safeguard human rights and economic development in line with the UN
QustainableDevelopmentGoals.

To deliver on these aims the GBA working on the following flagship prograthmes
Battery Passport and Sustainable Battery Label

Battery Passpoilis a digital platfornbeing developedo exchange data among all
authorized lifecycle stakeholders to support a sustainable value chain for electric vehicle
(EV) and stationary batteries. It will verify material provenance, disth@sgreenhouse

gas (GHG) footprint, measure sustainability and general environmental intyzaalt,
compliance with human rights and asttdrruption policiesand advance battery life
extension and recycling.

The Battery Passport would be the basis forlespg a sustainable battery label or
quality seal to transform the market for batteries towards sustainable outcomes by
2030.The GBA intends to have a prototype establishethieyend of 2020 antb have
the Passport fully operational by the beginning2®23.The BIH has started an initial

26 Global Battery Alliance (202Bhttery Passport: Key Enabler for a Sustainable and Circular Battery Value
Chain Discussion Pap&Yorld Economic Forum 202
27 https://Iwww.weforum.org/globatbattery-alliance/action
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track large batteries throughout their lifecycle in New Zealand. A small amount of

funding is required to complete the triallhe funding process was interruptede to

Covid 19.

¢CKS . FGOSNE tlaallR2NIz AT 6ARSt& AYLX SYSY(SR:
Y 2 R dzt Ic ileAvarying fee structures in a product stewardship scheme based on

environmental and ethical credentials

Responsible Sourcing T Cobalt Roadmap

A responsible sourcing program with an initial focus on cobakiisgcreated to help
eliminate or reduce child and forced lalmoin the battery value chain before 2030. This
will be done through a comprehensive systems analysis, an impact measureme
framework, fostering the identification and adoption of best practices, scaling up
responsible artisanal and smaltale mining (ASM), and responsible sourcing of all
materials in the value chain.

Low-Carbon Economy Programme

This programme will develag consistent measurement of GHG emissions, strategies to
lower emissions throughout the value chain and to accelerate battery adoption in
electric transport and energy storage systems. This could enable 30% of the required
emissions reductions to stay Wih the 2° Paris Agreement goal in these industries by
2030.

Circular Economy Programme

Blueprints and regulatory frameworks will be established to accelerate recycling,
improve endof-life management and enable the integration of batteries in the grid.

4.2 EU Legislation and Directives

The European Union has a comprehensive range of directives covering waste and
materials management. In general, the directives set out the requirements for member
countries in terms of the types of schemes and measures that babe in place, how

they should operate, and performance standards they are expected to attain. The
performance standards may also come with sanctions that the member country will be
liable for if they do not achieve the standard. E&bbmberState (ie. EUcountry) is

then expected to design and implement their own schemes and legislation that will
enable them to meet the requirements of the directives.

The most relevant directives for large batteries are the End of Life Vehicles Directive
2000/53/ECand the Batteries and Accumulators Directive 2006/66/EC. Each of these
and how they interact are summarised below.
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4.2.1 End of Life Vehicles Directive

4.2.1.1 Overview

Directive 2000/53/EG (the "ELV Directive™) on eraf life vehicles aims at making
dismantling andecycling of ELVs more environmentally friendly. It sets clear quantified
targets for reuse, recycling and recovery of the ELVs and their components. It also puts
responsibility on producers to manufacture new vehicles without hazardous substances
(in particular lead, mercury, cadmium and hexavalent chromium), and promotes the
reuse, recyclability and recovery of waste vehicles.

The ELV Directive targets both the production and recovery phases of the lifecycle. It
places the responsibility primarily on viele manufacturers to increase the share of
components that can be recycled and the feasibility of that recycling. Howeheanber
State governments are also expected to enable the necessary framework conditions.
Categories of vehicles covered under the/Birective include:

1 Motor vehicles with at least four wheels for transporting passengers and with a
maximum of nine seats (category M1)

1 Motor vehicles with at least four wheels for transporting goods that weigh no
more than 3.5 tonnes (category N1)

1 Threewheel motor vehicles.

Under the Directive, Member States must establish systems for the collection of waste
and ensure that the vehicles are transferred to authorized treatment facilifds$-s)In
terms of waste treatment, Member States must ensthat the storage and treatment

of end of life vehicles is in accordance with Annex | of the ELV Directive.

An important feature of treatment is dpollution (Minimum technical requirements for
treatment in accordance with Article 6(1) and (Bdjor to shredding, and battery

removal is an important component of that gmllution, governed by licencing of ATFs.
This approach to authorisation, of what had previously been vehicle and metal scrap
yards, drastically improved standards and reduced relatetupoh incidents (e.g. oil

and battery fluid seepage into the ground) across the EU. The advent of electric vehicles
dramatically changes the dwmollution aspects given that the batteries are generally in

the floor-pan of the vehicle and far harder to rem®than the normal starter

accumulator found under the bonnet on most vehicles.

The following recycling and recovery targets are defined by Article 7 the Directive.

1 The degree of recoverfyecycling plus energy from wasten average per
vehicle per yeaby weight): 95% by 1 January 2Q&hd

1 Reuse and recycling increased to (on average per vehicle per year by weight):
85% by 1 January 2015

4.2.1.2 Implementation

Prior to the ELV directivenany member states already had systems in place that
resulted in regonable levels of recovery. By 2010, 13 countries had introduced
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incentive is to declare the disposal of the car to avoid continuing to pay the tax. A
number of othetMemberSi I 1 Sa Ay i NRPRdzOSR G LINBYAdzya¢ s
to receive a certain amount of money for any ELV disposed of, in exchange for the
purchase of a new vehiclsometimes called a scrappage schen&)ch schemes exist

or have recently exisd, in Germany, Spain, Finland, Italy, the Netherlands, Poland,
Portugal, Slovakia and the &new scheme, for example, offers a rebate when

switching to an electric vehiclé)

Each country has structured the implementation of the Directive differeAtlyey

difference is whether the schemes are run by a producer responsibility organisation
(PRO) or whether the requirements are put on individual companies to comply. In
Germany for example, car producers/importers have individual contracts with colhecti
and dismantling facilities (individual scheme) while in other countries, Producer
Responsibility Organisations (PROs), acting as collective schemes, have been set up to
co-ordinateand financehe takeback and recovery of ELVs on behalf of producers.

The individualroducer responsibility (IPRpproach has the advantage of incentivising
manufacturers directly, while a PRO approach generally leads to lower costs of
compliance for the industry. PROs allow producers to reap economies oflagiasdso

to gain in efficiency by outsourcing collection, treatment and payment to qualified
economic operators, sharing recycling experience and ensuring transparency. One
criticism of PROs is that they remove incentives for@esign improvementsince a
collectve duty means that efforts to improve recyclability of cars through design may
not directly benefitthe manufacturer but the whole association of producers.

The table below shows the variations in implementation structures adtbsbember
Statesas of 204.

2 Bio Intelligence Service (201Expost evaluation of certain waste stream Directives Final report
EuropeanCommissiorg DG Environment 18 April 2014
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Start date of EPR

scheme(s)

Collective or
individual

I
collective,
number of

EPR
schemes

Government or producer-
led

AT

BE

Y

z

DE

DK

EE

ES

GR

HU

HR

IE

IT

LT

LU

Lv

2002

1999; 2004

3004
NJA
2009
1998; amended in 2002 to

transpose the European
ELV directive

MNfA
2009

2002
2004
2006

2004

Unknown

2006

2006

2005

2005

2003

2004

2004

Individual

Collective

Collective

NfA

Individual

Collective
Individual
Collective
Collective
Individual

Collective

Appears to be
individual

Individual

Individual
Collective
Both

Both

Collective and
individual

Battery Product Stewardship Research

N/A

N{A

N{A

N{A

MNfA

MNfA

N/A

Producer-led
Producer-led

Producer-led, regulated by
government

Government regulated
Government-led, producer-

funded

Producer-led

Government-led

Producer-led

Producer-led

Producer-led, regulated by
government

Producer-led

Government-led, producer-
funded

Appears to be producer-led

Government-led

Producer-led, regulated by
the government

Producer-led network

Producer-led

Producer-led

Producer-led
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1995 for voluntary (ARN);
2002 for legally binding

ML Collecti Prod -led

(ARN); 2011 for scooter- Ofiective : roducer-ie
specific scheme

PL 2006 Collective 1 Government-led

PT 2004 Both 1 Producer-led

RO 2004 Individual NSA Producer-led
1975 for Swedish system;

SE 1998 in line with EU Collective 3 Government-led, producer-

i i funded
Directive

Sl 2003

SK 2001 Collective 1 Government-led

UK 2005 Collective 2 Producer-led

SourceBio Intelligence Service (2011Expost evaluation of certain waste stream Directives Final report
European CommissianDG Environment 18 April 2014

4.2.1.3 Performance

The chart below shows the status of member countries as of 2017 in relatibie @5%
recovery targe{of vehicles separately collected)

An assessment in 2010 found ththe four hazardous substances mentioned in the
Directive (lead, mercury, cadmium, and hexavalent chromium) had almost been phased
out. 29

2 A study conducted by the Oekolnstitut showed that lead emissions have been reduced by 99.6%,
cadmium by 96% and hexavalent chromium nearly completely (99.99%}In€lkat (2010) ELV Directive
Annex II: analysiof costs and environmental benefits of heavy metals ban, and proposal for better
regulation
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Figure 2: End-of-life vehicles - Reuse, Recycling and Recovery 2017
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Sourcehttps://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do

As can be seen from the chatthe majority of countries have met or exceeded the

target as of 2017. However, there are some question marks about the above figures as
they represent the reavery rates at Authorised Treatment Facilities. A proportion of
ELVs are thought to be exported but illegally classified as used velitles.

The ELV Directive is soon to be revjseith revisions being considered this year,
including how to classifthe increasing number of electrical and electronic products in
cars, which could be covered by either the ELV or WEEE dire&Wésmtteries will also
need careful consideration in terms of how they are managed. This new scheme with
have to be a more adinced EPR system that complies with thasté Framework
Directiveminimum requirements.

30 Bio Intelligence Service (20/1Bxpost evaluation of certain waste stream Directives Final report
European CommissianDG Environment 18 April 2014
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4.2.1.4 Relationship to the Batteries Directive

A key interactiorbetweenthe ELV Directive and the Batteries Direcisven terms of the
de-pollution requirements An assessment in 2014 found that, in general, the two
Directives seem to be coherent in terms of scopawvever, it noted that there may be
inconsistencies between the targets of the ELV Directive and theriBzgtDirective
particularly give a transition to EVs:
G¢KS 9[+ Gl NBSGA FNB OFftOdAZ I SR oFaSR 2y
Decision 293/2005,216 based on Article 7(2) of the ELV Directive, gives several
options to determine the vehicle weight: useregistration documents,
certificates of conformity, or if not available, manufacturer's specifications. Once
the ELV is weighed, it is depolluted and dismantled before going to shredding.
Batteries are removed and handed over to battery recyclers ftireiutreatment
or use in other industrial applications. With the expected rise in the number of
EVs, this may be important, as the batteries are very big and heavy. ELV recyclers
count this as "recycling". Therefore, there is a high percentage added to th
target to be reached by the ELV recyclers, while they have no control over it.
Battery recyclers have their own recycling efficiency targets to reach, which for Li
ion batteries is only 50%.

In addition, batteries are sometimes given back to producelsetrecharged. If
these batteries count in the weight of the ELV and counted as recycled as soon as
they can be given to battery recyclers, it will be easy to reach the ELV targets for
recycling. On the other hand, if the batteries given to producerseaneved from
the weight of the vehicle to be recycled, it will be much more difficult to reach the
NEOe Ot A$#3 G NBS( ¢
It is worth noting that the EV batteries are considered Industrial Batteriesiyenpower
sources)rather than Automotive (starter bégries only).

4.2.2 Batteries Directive

4.2.2.1 Overview

The Batteries and Accumulators Directive 2006/66/EC applies to all batteries and

accumulators placed on the market. It explicitly prohibits the placing on the market

batteries and accumulators containing mergur cadmium.

TheDANSOGA DS RAAGAYIdzAi aKSa 06S06SSy WLRNIFoOES
o I 0 O PhidadeiBat@ries are defined as being under 4kg if for consumer use, and

hence this encompasses a wide range of rechargeable batteriesifdless devices-e

bike and other emobility batteries, asvell asthe more common AA, AAA and 9V types.

The chemistries vary but are largely NiMH antbhifor rechargeables and alkaline for

31 Bio Intdligence Service (20)4&xpost evaluation of certain waste stream Directives Final report
European CommissianDG Environment 18 April 2014 p 142
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non-rechargeables. &teries from vacuum cleaners, electromiguipment, cordless
power tools etc, are all classified as portable whether they are used by businesses or
householdqthey are termed dualise), so long as they are under 4kg

Automotive andindustrial Batteries are over 4kgr designed specifically for
professional or industrial use, amiditionally are almost all leadcid types, although
Lilon types are increasingly taking more and more market share. As well as large
automotive, EV andtationary storage batteries, industrial batterieanalso intude a
range of smaller batteriesuch as from handheld electronic payment terminals,
professional video equipment, backup batteries for electric doors, measurement
equipmentetc.

Other key features of the Directive are:

Restrictions on the heavy metal content of batteries sold in Men@tates. This
includes cadmium and mercury
Member States are responsible for ensuring that appropriate collection schemes
are in place. The collection schemes should enable appropriate access with
regard to population density
The establishment of minimm collectionratesand recycling targets for Member
States. The collection rate is set on the basis of average (Bdéeed on Market
¢ POM)in the threepreceding yearsso that targets are proportional to
consumption. The minimum collection rates syieci in the directivefor
portable batteriesonly, are:

25 % by 26 September 201#hd

45 % by 26 September 2016.

The ecyclingrate only applies to the batteries separately collected, &nd
defined as excluding energy recovery

65% for lead acibtiatteries

75% for nicketadmium batters

50% for all other batterie@ncluding Ldon)
Schemes should avoid barriers against imports or trade restrictions
Producers (excluding very small producers) must be registered. Producers should
finance the costsfocollecting, treating and recycling all collected batteries and
accumulators minus any profit made through sale of recovered materials
Third parties can be established to deliver the schemes
Schemes should operate with no fee for end users
Registered prodcers of industrial & automotive batteries have to taback all
waste batteries regardless of chemistry or origin; automotive batteries from
private/ non-commercial vehicles shall not involve charges to-asdrs
Member States may use economic instrumeti promote the collection of
waste batteries and accumulators or to promote the use of batteries and
accumulators containing less polluting substances, for instance by adopting
differential tax rates
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The Directive also contains requirements that appleshare designed to enable
the ready removal of batteries, and all appliances asdaste collected (under
the Waste Electrical and Electronic Equipment Directive 2002/96/EC) have to
have their batteries removed

Member States report on collection and reaggl rates

Member States are responsible for establishing penalties

Member States shall encourage the development of new recycling and treatment

technologies and promote research into environmentally friendly and-cost
effective recycling methods for allggs of batteries and accumulators

Export of used batteries for recycling or processing is allowed but is subject to
other EU controls.

LGQa& AYLERNILFY( BakerigsDiteSivelpridhibiis laadfiling @ G K S
incineration of automotive and induisal batteries there is no current collection target.
This largely stems from the fact that leadid batteries have intrinsic value at the end of
life, in that both the lead and sulphuric acid has value, and to a lesser extent the

polypropylene used fothe case. This helps to incentivise collection by providing (at least
in some cases) a net value that exceeds the costs of collection and reprocessing. The lead

price is the main driver. dlon is far more complex to recycle, however, with only Cobalt
being of real value (given the current low price of Lithiéinand consequently the
system needs financial support from EPR to operate. Recycling rates for Litdmum
remain low in the EU as they are a currently only a small fraction of the overall waste
and do not have separate collection and recycling targets.

4.2.2.2 Implementation

All Member States have enacted national legislation to give effect to the Batteries
Directive. They were required to do this no later than 26 September 20@9relatively
simple part relates to compliance with tieavy metal content requirementgnd while
Europearproducerswere in compliancgimports, particularly from Asia, were found to
exceed set limits. Market surveillance does not appear to be siifitco prevent non
compliant batteries from entering the markand it is known that there are counterfeit
replacement batteries being sold online as well as other-@&ncompliant batteries (CE
mark is used to show compliance with safety and other magkéty requirementsy?

In terms of the collection and reprocessing element® Directive has been
implemented in a variety of ways across Member States. The table below notes the
different models in terms of their overall structure (mostly collectichesnes called
Producer Responsibility Organisations (PR&#)er single or multiple the two central

32 https://ftradingeconomics.com/commodity/lithum
33 Bio Intelligence Service (201Expost evaluation of certain waste stream Directives Final report
European CommissianDG Environment 18 April 2014 p162
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categories beloy the pros and cons of that overall approach, and the Member States
where they are employed.

Table 2: Battery Scheme Structure Models

Model Characteristics Pros Cons Member States

Producers pay fees  Relatively high legal Reduced accuracy of Most of the pre-

or taxes to a state certainty for ol echion rate. Batteries

fund thatisused by  producers. Thetaxffee  rctom code does not Directive

relevant public is usually charged by distinct between organisations in
State fund model bodies to finance customs code and there portable and industrial CEE and also in

collection operators  is a high degree of battery types and Sweden and

and manage overall  enforceability whenthe .. capturing Crenmark were

waste batteries fee is collected by tax or batteries integrated in based on this

treatment process. customs authorities. EEE difficult as they fall maodel.

Battery Product Stewardship Research 37



Single organisaticn
{environmental
agreement) model

38

Batteries
manufacturers
commit to organise
and fund a single
collection scheme
and typically carry
additional charges if
mandatory
collection targets
are not met.

Several
organisaticns
collect waste
batteries and
usually compete on
the level of fees
charged to
producers. In some
Member States,
they are obliged to
co-ordinate the
development of

Centralised and
effective collection
infrastructure, Single
operator creates the
provision of sufficient
collection points for
consumers and ensures
the take-back of waste
batteries from all
entities that collect
them without distorting
competition between
the organisations.
Effective consumer
AWAreness Mmeasures.
Mationwide
coordination optimises
the effectiveness of
CONSUITIEr 3Wareness
MEasures.

Reductions of fees
and, therefore,
reduction of treatment
costs. Competing
organisations seek to
lower their waste
management costs in
order to attract
producers with lower
fees. Competition
drives fees down in
neighbouring countries

Cons

under the customs
code of EEE.

Risk of improper
allocation of the fund.
Government may
allocate funds to
programmes not
related to the waste
batteries thus
distorting the market
and putting unjustified
fiscal pressure on
manufacturers and
CONSUMers

High negotiation
power compared to
other waste sector
operators and
Consumers. Single
collection scheme
tends not to reduce
fees to reflect actual
costs, etc.

Mo incentives for
producers to reduce
recycling costs, &s all
producers are charged
the same fee, they have
no incentives to reduce
recycling costs.

Impeded control of
waste battery flows.
The risk of inaccurate
data reporting
increases with the
number of supply and
trading relationships
between collecting
schemes.

Lack of transparency
as organisations do

Currently,
elements of the

model are used in
Slovakia,
Lithuania, Malta,
lceland, Denmark
(restricted to
financing
collection by
miunicipalities)

Early battery and
WEEE
arganisations in
Western Europe
were mostly
based on this
model {Austria,
Belgium, and the
Metherlands)

Currently in place
in Belgium,
Greece, the
Metherlands,
Cyprus, and
Luxembourg

Spain and
Portugal in
process to
transition to
competing
scheme:

The UE, Bulgaria,
Latwvia, Poland,
Austria, Haly,
France, Germany,
Czech Republic,
Hungary, Latvia,
Lithuwania, Ireland,
Slovenia and
Estonia

1g Member
States now use a
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nationwide with monopolistic not disclose their multi-
collection collection system. financial and organisation
infrastructure and operational model.
COMSUIMEer information to public.
FWareness This creates distrust
measures. between organisations

and SMEs struggle to

decide which

organisation to choose.
Little investment in
the collection
network. If there is no
co-ordination between
organisations, they
tend to underinvest in
the infrastructure.

Each producer
Mol s finances authorised Legally, this
organisations waste battery made is in place
s treatment in Slovakia and
. collecions companies directly Poland.
directly) and collection

targets are imposad
on each of them.

Source: Bio Intelligence Service (2DE#Apost evaluation of certain waste stream Directives Final report
European CommissiaDG Environment 18 April 2014 p18%

During the transposition of Batteries Directive5/66/EC, manviemberSates aimed

to align battery organisations with WEEE organisations to reduce administrative burdens
for producers and to enable synergies of the collection networks. In consequence, 21 of
the 29 EEA countridshe wider European Eocomic Areanow use a multi organisation
modelthat combine WEEE and (portable) Batteries

It is important to understand the way that these systems work in briegohs, firstly for
portable batteries. In general, the retailers (which have an obligatiarotiect waste
batteries) and other community collectors (ergunicipalities schoolsbusinesses)
collect the portable batteries in containers provided by the collective scheme/s (the
PRO/s), who then arrange for collection (using their waste contracami)pay for
reprocessing of the batteries collectethere is a notable correlation between a take
back obligation for municipalities and the collection rate achiefred it tends to be
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higher) In nine countries (AT, BG, GR, IE, IC, LU, PT, SKnilpatities are (or can be)
held responsible for collection in addition to retaildds

In general, lhe costs of the whole system (including any infrastructure developments)

I NE aLX Ad o0SG6SSy GKS LINPRAzZOSNAR 2y | OdzNNBy
defined as the organisation placing the batteries on the market, i.e. the manufacturer of

the battery or the importerlt is worth noting that in general the feen®t an advanced

recycling or disposal charge or tax paid at the point of sale. Thiofyg®arge igaid by

GKS O2yadzYSNIIYR Aa y2i O2yaARSNBR WiNHzSQ 9t
responsibility and ecdesign

Automotive and industrial batteries are treated very differently. There are no collection

targets (althoughthere & NB O Of Ay3d WSTFAOASYy OeQ GFNEBSGAL
incineration ban as noted, plus the producers, or third parties acting on their behalf,

have to take back waste industrial batteries and accumulators fromuseds,

regardless of chemical comgition and origin. Independent third parties may also

collect industrial batteries and accumulators; meaning waste companies and the

informal sector which is still active in some laveome countries. This essentially means

that the vast majority of largbatteries come back via business collections, rather than

retail or municipal, e.g. via car service garages, commercial waste companies, scrap

metal dealers and authorised ELV treatment operators.

The Directive allows Member States to use economic ingtnisito promote the

collection of waste batteries and accumulators or to promote the use of batteries and
accumulators containing less polluting substances, for instance by adopting differential
tax rates. In most EU countries this is not done since theevaf the battery material
(lead-acid in the main), combined with the landfill/incineration ban, is sufficient
incentive to ensure that the system manages itself, however refundable deposits are
used for automotive batteries in some countries, includimggge and Germany. In the
latter, retailers of automotive batteries are obligated to charge a deposit of 7.50 Euros,
including valueadded tax, from end consumers if they do not return a used battery
when purchasing a new offe Distributorsoffering automotive batteries using distance
selling (e.g. online) are given the option of returning the deposit by accepting a proof of
return instead of the actual used battery. The proof must document the proper disposal,
for example through a public veée management utility or a local retailer. Distributors
who offer batteries of the same kind are obligated to take back used automotive
batteries free of charge and provide proof to the consumer.

34The collection of waste portable batteries in Europe in view of the achievability of tleetiotl targets
set by Batteries Directive 2006/66/EC, EPBA, 2017 (update)
35 https://www.bmu.de/en/law/batteries-act/
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4.2.2.3 Performance

In terms of portable batteries, the systemsuaastruggled to reach the 2016 45%
collection target, and while (i8018), close to 48% of portable batteries sold in the EU
were collected for recycling, 11 Member States havedaib reach the targef. About a
third of batteries placed on the markePQOM) are integrated with products (embedded
batteries) and recovery of these batteries is [(@@me being lost from WEEE
reprocessing)with rates ranging from 3% to 20% across different Member State
Schemes?’ Collection rate targets for portable battes are based on the average
amount of batteries POM over a thrgear period, yet not all batteries placed on the
market are available for recyclinigree years laterNewer rechargeable batteries have
longer lifetimes and hoarding behavioyesg. for codless devicesgre delaying when
batteries are available for recyclinigié estimated that about 40% of POM are not
available for recyclingPortable batteries are also very easy to throw in the residual
gl A0S yR GKS LINBR 2 ysteryslt whichf aie fakfimidogvanent 02t £ SO
(i.e. the battery has to be taken to the collection point, often in a retail 9tard lack of
any financial incentive, make collection rates hard to achieve.

By contrast,tiis claimed that -99% of automotive anéhdustrial leadacidbatteriesare
collected and recycled, although, due to a lack of collection target, or formal collection
system, the data is thought to be unreliabl2ata is difficult to track in the sense that:
automotive batteries have an averadjée expectancy of more than six yeavath a large

lag between sales and waste arisingsg batteries collected can be placed on the

market in one country and then collected at enftlife in another country. This is due to
automotive batteries often bing exported/imported as part of a secoihénd vehicle:

for instance the rate of export of seco#iind vehicles from Germany to Eastern
European countries will impact the battery collection rate of the exporting as well as the
importing countries.

The clart below shows three years of recycliefficiencydata(rather than collection
rate) for all batteries excluding leadcid and batteries containing cadmiuine.
predominantly larger rechargeablelon and NiMh

36 hitps://ec.europa.eu/eurostat/statisticeexplained/index.php/Waste _statistics

recycling_of batteries and_accumulaséi~:text=For%202018%20(0r%20the%20most,the%20lead%20c
ontent%20was%?20recycled.
%7 Bio Intelligence Service (2014 Haost evaluation of certain waste stream Directives Final report
European CommissianDG Environment 18 April 20p4180
38 The Availability of Automotive Ledmhsed Batteries for Recycling in the EU 20002. Eurobat et al

Battery Product Stewardship Research 41


https://ec.europa.eu/eurostat/statistics-explained/index.php/Waste_statistics_-_recycling_of_batteries_and_accumulators#:~:text=For%202018%20(or%20the%20most,the%20lead%20content%20was%20recycled.
https://ec.europa.eu/eurostat/statistics-explained/index.php/Waste_statistics_-_recycling_of_batteries_and_accumulators#:~:text=For%202018%20(or%20the%20most,the%20lead%20content%20was%20recycled.
https://ec.europa.eu/eurostat/statistics-explained/index.php/Waste_statistics_-_recycling_of_batteries_and_accumulators#:~:text=For%202018%20(or%20the%20most,the%20lead%20content%20was%20recycled.

Figure 3: Battery Recycling Efficiency: Other Batteries and Accumulators
2016-2018
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Sourcehttps://appsso.eurostat.ec.europa.eu/nui/setupDownloads.do

As can beeen all countries for which data is available had exeedbe 50% targefor
W2 G KSNJ 6F G0GSNR S aléhdattery isipdcdt flam & cirpulaizecoddfy | [ A
perspective.

4.2.3 Commentary on the EU Experience to Date

The EU Directives are wide ranging iopeand cover all elements of the life cycle of the
products from standards around what can be placed on the market, labelling, the
requirement to establish collections schemes, targets for collection and recovery,
standards for reprocessing, exporting dareporting.

The directives however are not prescriptive in how they are transposed and leave each
Member State to determine the necessary legislation and mechanisms for
implementation. They generally require states to adhere to principles of fairaéss (
producers should bear responsibility equally), that schemes should be cost effective, and
not impose unnecessary burdens on producers, and that appropriate sanctions for non
compliance should apply.

The lack of prescriptiveness at the EU level, wddllaving Member States flexibility to fit
with their existing arrangemeni$as the effect of leading to a lot of variation in how
schemes are implemented which in turn creates cross border issues, complexity in
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management and reporting, and a range ofaliént levels of performancaVhile

portable battery schemes have struggled to achieve a 45% collection rate, automotive
and industrial battery recycling has been a relative success story, with collection rates
thought to be close to 100%, driven by thé@ment material value and in some cases an
additional refundable deposit mechanism.

European experience highlights the importance of clearly defining scope and battery

category definitions (e.g. defining product categories, -efdife). Problems arise nen
RSTAYAGA2Yy A | NB dzy Of SI NJ 2 NJ REhWgUKiforNSFf SOG Y N
example, has been criticised for allowing automotive laadl batteries into portable

battery collectionsand, because of their weight, significantgnd falsely)ncreasing

apparent collection rate?? Some newee-mobility and cordless devidmatteries(if over

akg) willbeOf  aaAFASR a4 WAYRdAzZAGNRALFIET o0FGGSNASAQ |y
industrial take back programand yet they will arise in the home ah@nceconsumers

will use portablebattery collections for disposal.

An evaluation byhe Australian Battery Recycling InitiatiABR) notes the following
regarding the implementation of the Battery Directive:

The EU system is fragmented owingto difley & aSYoSNJ { G F GSaQ { N
the Directive. Furthermore, within each Member State there is unique regional
implementation. This results in additional complexity and inconstancies between

states that are challenging for key stakeholders. Significhatlenges include:

Difficulties identifying liable parties and uncertainties and inaccuracies in
reporting with implications for compliance and enforcement.

Traceability issues whereby Importer/ buyer address/ distributer address causes
reporting misrepesentations

Difficulties for importers to track whichMemberSate a product will be sold
whichcan lead to double counting.

Accounting challenges to reporting of flows wiitliport / export of batteries
across State borders.

Specifically considegrportable batteries, three scheme models have been
applied: state funded models, single organisation models and competing
organisation models. Another key difference between Member States is whether
the municipalities and/or the retailers are responsiioliethe collection. Analysis

of collection rate data indicates that these different models can all achieve high
rates.

Key insights from EU experience include:

%9 Bio Intelligence Service (2014 Haost evaluation of certain waste stream Directives Final report
European CommissianDG Environment 18 April 2014 289
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Single organisation models a have proved to be better for consistency of
communication and aw@ness raising.
Not for profit collection organisations are considered advantageous:
CKSNBE Aa | Nxal 6KSy 2NHIYyAalGA2Ya
down with little regard for quality or safety.

Free riders are not considered to be suclmsaoe in Europe due to the regulated
approach. The main concern with regards to free riding is the sale of batteries and
products containing batteries througha®mmerce. One interviewee reflected on

the importance of managing free riders in terms of scaamedibility but did not

see this as a major challende.

In addition, incircular economy terms, the Batteries Directive mainly focuses on the end
of-life phase of a battery. There are requirements that restrict the use of certain
hazardous substances anefjuirements aroundemovabilityfrom appliances, bwever,
there are no ther ecodesignrequirementsand no recognition of ? life or

refurbishment options fotheir management.

4.2.4 The Future of EU Battery Recycling

To date whilethe EUschemes have had a focus on portable batterteere is
recognition that automotive and ingstrial batteries need to be treated differently.
However in the legislation, and its transposition into national schemes, theseas yet,
beenvery limitedattention paid to how EV and stationary storagdon batteries are
best dealt withthe focusbeing on commercially attractivé.eadAcidbatteries. Lilon
industrial batteries (including EV batteries) éikely to have quite different
requirements across their lifecycle relative to other types of industrial battenesthey
are growing in numbe By 2030 15%30% of new car sales will be EVs and demand is
growing for battery storage systems,-salled staneby power supply (SPS), used in
renewable energy schemes to compliment wind and solar and to provide supplementary
power at peak times. Whilstistorically these have been based on lead acid systems,
they are now being superseded by modern batteries (Flow, Sedidphur, Lithiumion,
Solid state batteries).

At present it is thought that as few as 5% of lithion batteries (including smallemes

for mobile devices) are recycled in the EU, although this will rise as EV producers get
involved in battery recovery from vehicles under the ELV Directive requirements to
remove batteries at end of lifandwill be accountable for the collection andaycling of
spent lithiumion batteries. At present only Umicore recycle batteries in the EU and even
then, this plant does not recover lithiunEnabling 2nd life foEVbatteries in stationary
SP&pplications is an important emergimgarket that will hép plug the gap prior to

‘0 ARBI (201 TBATTERY STEWARDSHIP: ACCESSING INTERNATIONAL. BX&{EReENG E ibby
Chaplin, Australian Battery Recycling Initiative and Nick Florin, University of Technology Sydney: Institute
for Sustainable Futures
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more comprehensive collection and reprocessing coordmein the EUSome
organisations believe that low levels of reuse and recyclingiohlbatteries in the EU
are down to inadequate policy drivers of investment rather thechnology
constraintg?.

Extended producer responsibilitEPRis designed for exactly this situation whereby the
O2YYSNDA I f eRsNdn@oddcersthavy @dip finance enebf-life. The

Batteries Directive is currently under review, and one key aspect will be how a wide
range of large Lion batteries will be dealt with, given thatlan battery materials have

less inherent value than they cost to collecdareprocess. Deposit schemes can help

with collection, although in this case the large batteries are more likely to be handled by
businesses such as automotive garages and waste contractors than individuals or the
informal sector and hence the deposit 8 is less helpful.

While a simple advanced recycling charge (ARC) could be applied, at the point of sale
(e.g. as a battery, or in the price of a car, or an energy storage unit) this has its

limitations and the same approach applied to portable batterseems likely for nen

lead-acid large batteries, with potentially a separatallection target for Llon batteries.
Welldesigned EPR systems can drive circularity far more effectively than ARCs alone, by
setting mandatory preparing for reuse and reaygliargets and ensure that every part

of the value chain contributes in an equitable way (e.g. based on market share); covering
the net costs (over and above revenues from sales) of collection, sorting and treatment,
through to consumer communications, iatructure development and R&D coéfs.

The lack of ecalesign drivers is also soon to be addressed, since under the revised
Waste Framework Directive (2018), Minimum Requirements for EPR have to include so
called ecemodulation of producer fees to rewattie better producers and hence
incentivise ecadesign. This applies not just to ewnfllife considerations such as
recyclability, but other factors such as durability, energy density, recycled content,
reparability, upgradeability etc. Member States aleeady beginning to ecmnodulate

for portable batteries (e.g. France) in advance of the EU timetable which takes effect
over the next few years. In addition, the EU is looking at the potential for aiDEsign
Regulation for industrial batteries as a meaon set minimum requirements for the next
generation of large batteries.

CKAA A& FEf LI NI 2F F 6 ARSNIowHEINSSWACtON2 0 Af A (& Q
plan for batterieghat will help create a competitive and sustainable battery

"ecosystem" in Europelhe European Battery Alliance (EBA) was launched in October

2017 and tle immediate objective is to create a competitive manufacturing value chain

in Europe with sustainable battery cells at its core. Covering the EU demand alone

requiresk & £ SI &0 wmn G2 rscale MaAekyRell prodQciiod fadilitean® o f | NB S
accesso secondary raw materialsy recycling will be a key elemeiihe existing market

4 WHICH? (August 2018): The Problem With Cordless Appliances
42 Necessary system costs over and above what market revenues provide
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for automotive leadbased batteries in the EU can be predominately met wittyoted
material

Asia igpoised to dominate EV battery recycling as it has already for small electronic Li

lon batteries, but anew initiative, theEIT RawMaterialsinovationproject ReLieVe
(Recycling Libn batteries for electrid/ehicle), developed bglT RawMaterials industry

partnersEramet BASRand SUEZaims to recover all key minerals. Around 50,000 tons of

batteries are expected to be rgcled by 2027 in Europe and it could be multiplied
almost tenfold by 2035.

Box 171 French portable battery modulation

In EU Member States, the majority of battery EPR fee structures (for portable
batteries) are based on battery weight, with some schemes also using additiona
factors such as type and chemigto set costs. Such approaches reflect the
collection and recycling cost of a particular chemistry and taking weight into acc
(as with most WEEE systems) rewards lighter weight and hence reduced use of
materials in the product. Eeonodulation could ke used to make recycling cheaper
and easier, for example by influencing design for recyclability, but also to drive ti
wider circular economy benefits around durability and reuse, i.e. of rechargeable
and use of more sustainable battery materials.

Frarce has the most developed emoodulation system for portable batteries. The
{/ w9[ 9/ FSSa F2NJLBR2NIIo6tS ol GGSNARSAES
accumulators) and single use (primary) batteries are shown for 2018:

Contribution in Euros

Accumulator .
excl. taxes per kilo

—| Secondary Lithium 0,479
Nickel metal hydride (Ni-MH) 0,398
Lead 0,559
Nickel-Cadmium (Ni-Cd) 0,998
Battery Contribution in Eu_ros
excl. taxes per kilo
Alkaline 0,372
Zinc carbon 0,559
Primary lithium (cylindrical and button cell) 2,448
Button Cell (alkaline, Silver oxyde, zinc air...) 3,672
Zinc Air 0,439
<> N\PON

Bonus Contril::)t(l:: rE.::':s excl.
\'/7 Lithium accumulators with Cobalt 0,456
_<\ Alkaline battery « Eco » 0,360

Source: SCRELEC
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It is notable that:

i the secondary (rechargeable) batteries have a lower fee in general thz
the primary single use batteries;

9 abonus is applied for use of recycled content (Eco Alkaline) and less
KINYFdzf OKSYAAUGNARSE of AGKAdZY gA
positive economic and environmental impact due to their composition
FYR fAFTSOUAYSET

9 the bonus is smaf] 0.456 vs 0.479 (5% reduction) and 0.36 vs 0.372 (¢
little over 3% reduction); and

1 the fees per battery are verysmalS @3 ® e n ®n ny c(AA ha.
YAIKG O2aid Fd fSFHAG endp ADSO

CN} yOSQa / ANDdz I NJ 902y 2Yé w2l RYI L) OH
and will likely make it more stringent than at present to have greater impact. Fra
is consideing modifying its modulation approach to include lifespan (charge cape

in mAh), rechargeability and the use of recycled materlalparticular the French
legislation foresees:

9 Malus for Zinc Carbon batteries (+70% in 2020, +100% in 2022 vs aJk
given the low capacity and short lifespan.
9 Bonus for NiMH rechargeable$Q% vs alkaline)

4.3 Australial Battery Stewardship Council Proposed
Stewardship Scheme for Batteries

4.3.1 Overview

The Battery Stewardship Coun@ISCis an industry organisation fored in 2018 with

the purpose of designing and implementing a stewardship scheme for battrigs.
fourth and final version of the scheme design was released in November 2019 and
although not all stakeholders are supported of the voluntary appréactsof 12 May
2020, the application for accreditation of the scheme from the Australian Competition
and Consumer Commission (ACCC)nepsrted to beprogressing positivels

43The BSC was appointed by the Queensland State Government to progress the design ofiedustry

product stewardship optionfor batteries. QLD had been leading the approach since 2013 when batteries

6SNB FTANRG FRRSR (2 GKS ! dAGNItAILY CSRENIf 9YBANBYYSY
PS Act).

44 Refer summary of ACCC submissions as of 13 May 2020

45 https://bsc.org.au/wpcontent/uploads/2020/05/BS€ommunique2020-05-12.pdf
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The scope of the scheme is to cover all types of batteries except automotivadehdit
has been designed to enable the inclusion ke, electric vehicle and energy storage
batteries, although these are not the initial focus of the scheme, and their inclusion will
be dependent on discussions with industry and governm®&ttie iformation in this
summary is focused on what is most relevant to a large battery scheme.

There arethe following core elements of the scheme operation:

Battery collection
Funding
Governance
Accreditation

In addition the following key supporting actions are outlinedthe scheme design

Behavioural change

Market development

Enterprise to enterprise agreements
Government action

The key aspects of each elememe shown in the graphic below:

46 Battery Stewardship CounciProposed Stewardship Scheme for Battefisvember 2019
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- (o)

BATTERY COLLECTION

* Expansion of battery
recycling opfions by
networks

* Collecting, sorting &
processing rebates for
current year collections
based on verified recovery
costs

* Rebate subject to annual
review & adjustiment

=

BEHAVIOURAL CHANGE
= Strong branding and

marketing with clear call to
action

Leveraging markefing with
synergistic schemes (e.g.
NTCRS, ULAB, local
government collections)

* Incentives for priority

collection points e.g. schools &
local government

= For details see:
* Secfion 3.2.3
* Section 3.4 & section 3.6
* Section 3.6.2

v

FUNDING

* Membership fee for non-

importer participants

= Battery importers to pay a 0.04

cent levy for each Equivalent
Battery Unit (EBU) imported

= EBU set at 24 grams
= Import threshold to exclude

small importers from levy

= levy adjusted subject to

annual review

* For details see:

= Section 3.3.2 & section 3.3.3

e,

-

MARKET DEVELOPMENT

* Incentives for onshore

processing

Research: best practice,
stocks & flows

* Small innovation grants for

research organisations

* Focus on efficiency and

circular economy

= For detuails see:

= Section 1.2
= Section 3.7

Figure 4. Core Elements of the Proposed Scheme

GOVERNANCE

* Not-for-profit stewardship

organisation
Board oversight

* Annual financial audits
* Outsourcing of import data

reporting o independent
agency

* Greenhouse gas emissions

offsets for recycling chain
activities

* For delails see:

= Section 1.7
= Section 3.10

E2E AGREEMENTS

* Enferprise-fo-enterprise (E2E)

agreements & obligations

* Members to contract for

batteries & their supply chain
with scheme accredited

parties

* Audits to verification of

obligations

= For details see:
* Section 3.1
* Section 3.5

&

ACCREDITATION

* Member obligations

* Members to coniract for
batteries & their supply chain
with Scheme-accredited
parties

* Audits to verify obligations
have been met

* For details see:
= Appendix 3 & appendix 4
= Section 3.1

GOVERNMENT ACTION

= Support for expansion in

processing capacity via
infrastructure funding & payroll
tax cuts

» Positive procurement policies
» Safety & quality import controls

& enforcement

Enf d ot anvi
health & safety, & export
regulations

= For details see:
= Section 1.5
* Section 4.0

* Appendix 3

Source: Battery Stewardship Counéroposed Stewardship Scheme for Batteries
November 2019

The key mechanisms for how the scheme will opeeaateas follows:

A levy is imposed on all ported batteries which is expected to be passed on to
consumers in battery prices. The levy is calculated on the basis of weight
irrespective of battery chemistryr'he rate of the levy has initially been set at
AUS$0.04 per 24 grams (the average weiglanoAA cell; referred to as an
Equivalent Battery Unit or EBUThis is equal to $1.67 per kg.

Non importing organisations involved in the supply chaig. collectors,
retailers,sorters,recyclers) pay a membership feghis has been initially set at
$1,000 per annumMembership will enable organisations to participate in the
scheme and claim rebates

Members areequiredto commit to actions appropriate to their role in the
supply chain such as, labelling, recycling chain tracking, environmental atid he
and safety and quality reporting, supply chain auditsg contracing only with
other accredited members

A key part of the scheme is Enterprise to Enterprise (E2E) agreements, which
require members to acquire/supply batteries only from other accredischeme
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members. This measure is designed to address schemeiflieg which can
compromise the success of voluntary indudteg product stewardship
approaches

Accredited members are able to claim a rebate on the returned batteries they
manage. Theabates are initially set at: $2.5Ky for collections in metropolitan
areas, $3.5(kg for collections in regional/remote area$1.00kg for sorting and
$1.00kg for processing.The levy and rebate levels assume that 100% of
batteries placed on the markavill be levied but that only 30% of batteries will
be redeemed through the scheme. If the return rate is highdrigher levy will

be necessary.

All levy rates and rebates to be reviewed annually to ensure that the income and
expenditure are aligned

Paformance measures will be set for the scheme. This could include metrics
such as the number of membeasd participation by the sector, the collection
rate of batteries, number of collection points etandards wilalsobe set for
accredited recycleresho would be expected to achieve a 90% recovery rate for
recycling of materials

Investment in domestic infrastructure including procesgiiagoe leadprimarily

but Federal, State, and Territory governments

Scheme promotion

4.3.2 Legislation and Regulation

The Australian Product Stewardship Act 2011 allows for three types of accredited
product stewardship schemés:

Voluntary. These schemes can be initiated by industry and do not require
regulation to be enacted. Product stewardship organisations that are accredited
by the Australian Governmemtust meet specific requirements that ensure they
carry out their activities in aansparent and accountable manner.

Coregulatory. These are product stewardship schemes that are delivered by
industry and regulated by the Australian Government. The schemes are typically
designed by industry but require regulation to ensure that the rape effectively

(for example eliminating free riders). The exact requirements (for example,

47 https://www.environment.gov.au/system/files/resources/3947faBd04472¢92¢cS
1745e6954558/files/feproductstewardstip-act. pdf

Note: there are also alternate/hybrid industigd product stewardship pathways. They include Voluntary

l OONBRAGSR 0ftA1S !ac¢! Qa a 2-auhdriSatodznadd being fNBuBdNdy BIC |
¢ another example of a AC@Dthorisedvé dzy G NB | LILINBF OK A& !! Qa G&NB
Stewardship Australia or the DrumMuster program. ACCC authorisation is typically required when levies
are involved.
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where there is a requirement to meet a certain recycling target) and details of
the activities to be carried out by a scheme operator must be detailed separately
in regulations for each scheme.

Mandatory. Mandatory product stewardship is developed and implemented by
Government. It places a legal obligation on parties to take certain actions in
relation to a product. Requirements that can be placed on partiegusia
legislation include the labelling of products, making arrangements for recycling
products at end of life, or requiring a deposit and refund to be applied to a
product. To date there are no mandatory product stewardship schemes in
Australia.

TheProdzOG { 0SéF NRaKALI ! OO0 Ffaz2 aSda 2dzi GKS 32
gKEFEGQUSE GKS LI2¢SNBR 2F GKS wS3dzA I 62N 6 GKS | dza
audit requirements for organisations delivering product stewardship schemes. This

includesdetails about how the Government will ensure compliance under the law, how

it will be enforced, what constitutes an offence under the law and what penalties may

apply if the law is breached.

The Proposed Stewardship Scheme for Batteries (PSSB) tablestary approach

under the legislationt KS LINRLI2Z &SR YSOKFIYyAaY (2 LINRDARS |
and ensure broad industry participation is the use of Enterprise to Enterprise

Agreements. This aspect is currently being reviewed and assessed fOrau@frisation

(along with the proposed rebate structure).

The Enterprise to Enterprise Agreements mean that retailers and brands who participate

in the scheme will only source batteries, and battery-tjele management services,

from parties who joirthe BSC and participate in the scheme. For example, if a retailer

ardya dzL G2 GKS a0OKSYS YR I o60FGGSNER oN}YYyR R
from them.

To protect the public and corporate interests, indusieg schemes involving collective

action need to be authorised by the Australian Competition and Consumer and

Commission (ACZ&nd may also be accreditég the Australian Governmeninder the

Commonwealth Product Stewardship Act.

4.3.3 Structure and Governance
The BSC is a not for profit cormyalimited by guarantee. The role of the BSC is to

Implement the product stewardship scheme for eofllife batteries
Administer the accreditation of members of the Scheme monitor, audit and
report on the development of the Scheme

Undertake education, aareness and information activities to promote the
Scheme and the value of esud-life battery utilisation

Collect and manage funds received to meet the objectives of the Scheme.

The BSC will be managed by a Board of Directors elected by the membersScheree.
The administration arrangements have not been determined but are likely to include a
core administrative function and outsourcing of elements to specialist organisations
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where there are efficiencies. To protect commercahfidentiality,it is proposed an
independent organisation be engaged to determine and report imports for the purposes
of calculating the levy for each importer.

4.3.4 Application of Fees

The levy of $0.04 per 24g would be imposed on all imports. It is intended that this be

passed oro consumers as a transparent and visible fee.

¢KS fS@ge LW ASa G2 wt22aS oFdUSNASaE 2NIJ ol dd
excludes plastic casings and circuits.

It is proposed that payments be levied quarterlyis not clearly stated, bigeems to be

implied, that members would be levied directly by the BSC and would pay the levy to the
BSC.

Members that pay the levy and operate take back schemes will be able to pay a net levy
(i.e. levy minus rebate), provided that can supply documentargenceof their
recovery.

There will be a threshold to exclude very small importers where the costs of
administering the levy would exceed the income.

A membership fee, initially set at $1,000, will also be payable byimporting member
organisations. This is mainly to provide some equity of funding for stakeholders.

Batteries that are covered by other product stewardship schemes (for example those
imported in electronic equipment) are exempted from the scheme to avoid double
counting.

4.3.5 Expenditure and Rebates

The stakeholder input and economic modelling suggests the following expenditure
profile:

Element % Expenditure
Administration 7%
Marketing 5%
Accreditation 2%
Auditing 6%
Collection rebate 50%
Sorting rebate 15%
Processing rebate 15%
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The primary rationale for introducing a levy is to be able to provide a rebate to address
market failure in the collectiorsorting,and recycling of batteries.

As noted above, rebates are initially set at: $2.50/kg for colleciiomsetropolitan

areas, $3.50/kg for collections in regional/remote areas, $1.00/kg for sorting, and
$1.00/kg for processingThe levels of all rebates will be monitored to ensure that they
are at the appropriate level.

Members must be accreditefbr the particular rebate they are claiming. They will need
to provide documentation of their actual and verifiable costhiese will be subject to
audit. The available information however does not specify what documentatidevel

of verificationwill be requred.

It should be noted that the rebate per kg would total $4:55.50. This is clearly
substantially more than the levy of $1.67 per kg. This is because the BSC is expecting an
initial recovery rate of around 30%, while the levy is expected to Ipfiexpto 100% of
batteries. If the recovery rate increases, the levy would be increased proportionately so
that costs are met.The voluntary nature of the scheme however raises some issues as

to whether the levy will be able to be applied to 100% of baés.

4.3.6 Standards
It is anticipated standards will be developed for:

Import calculations

Collection point quality, health and safety

Safe and legal storage and transport

Sorting facility quality, environmental, health & safety management systems
Processing facility QEH&S management systems

Downstream tracking of materials

Calculation of collection, sorting and recovery rates.

4.3.7 Supporting Elements

LY RRAGAZ2Y (G2 GKS O2NX StSySyida 2F GKS { OKS
supporting actions. Hese are divided into BSC actions and complementary measures by
Government,

4.3.7.1 Supporting BSC Actions:

Marketing and education.The BSC will be responsible for developing a scheme
brand and communicating to consumers about the importance of battery
recyclingand the drop off options in their area. A branding and marketing
strategy will be developed and implemented to help deliver this.
Market research and developmentThere are a range of current challenges
faced by the recycling sector could be addressedugh research and
development. Areas identified include:

Innovation in collection sorting and processing
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Health and safety

Processing efficiencies

Managing and monitoring of stocks and flows
Technology development

Risk assessment and best practice

Emergng chemistries

Export processes

Policy settings and international agreements

These activities will not be able to be funded from scheme income and so Government
funding is likely to be required to support them.

4.3.7.2 Supporting Government Actions

Infrastructure Funding It is suggested BSC could assist in evaluating funding for
battery related infrastructure

Continued management of batteries not collected in the schemEhis iswill be
important as the scheme transitions.ifit is of particular relevance for
jurisdictions like Victoria who have been funding battery collection and recycling
services for over 20 years and aim to transfer all services to a product
stewardship program once established

Import standards and restrictionsThis is important to reduce the number of
poor quality or dangerous batteries entering the local market

Research.This could include developing recycling technologies that could yield
commodities with a higher commercial return

Procurement.Government pocurement could include minimum standards for
battery quality and recycled content.

4.3.8 Commentary

The Australian PSSB is designed first and foremost for small battery types although they
state the intention in that the design will enable large batteries (itiyband stationary
storage) to be included.

However, the scheme design does not appear to gomsideration of how large
batteries have a different life cycle and different impacts through the value chain. In
particular:

The Enterprise to Enterpriserangements, which are a cornerstone in avoiding
free riders, are unlikely to be effective for large batteries due to the tight
relationships between OEMs, importers, and dealers. i.e. a brand could simply
elect not to participate but still have accessmarkets through its existing
channels.

There is a much greater potential for second use applications

There is a higher requirement for disassembly, testing, and potentially greater
H&S risks (such as high voltage), and hence potentially greater cobidor t
component

54 03/07/2020



The time lag between when batteries are pldan the market and when they
reach end of life is potentially an order of magnitude longer

There will be less of a requirement for widely distributed collection systems for
members of thepublic and for publidacing communications

There may intermediate steps that do not conform to the
collection/sorting/processing typology for rebates. For example, removal from
vehicles, partial disassembly and preparation for transport, ofgoeessiig for
recycling.

These issues will mean the inclusion of large batteries is likely to require more research
and consultation before it is clear how this scheme would operate in practice.
Neverthelessthe elements of theoverall scheme structure (with arpfront levy;

rebates to scheme members, and auditable standards and targegdikely to be

applicable for a large battery scheme.

4.4 Other

4.4.1 United States

Thereis no nationalmandatory product stewardship scheme for batteries in the United
States

TheRechargeable Battery Recycling Corporation (RBB€rates a battery recycling
program called Call2Recycle throughout the United States and CaR&RC provides
businesses with prepaid shipping containers for rechargeable batteries of all types while
consumers can drop off batteries at numerous participating collection centres. It claims
that no component of any recycled battery eventually reaches a landfill. Other programs,
such as the Big Green Box program, offer a recycling option for all chemisttiesljng
primary batteries such as alkaline and primary lithitfm.

Despite voluntary industry programs to collect and recycle batteries, like Call2Recycle,

only 12% to 15% of rechargeable batteries (and a much smaller percentage ofusiagle

batteries) ae being recycled in the U%& Fnancial contributions from battery producers

to the recycling programesare voluntary in most statesyhich means thathe current
progranmesSy I 6t S GFNBS NARSNBE gK2aS LINPRdAzOG& | NI
compares.

The Product Stewardship kitsite (PS) a membershigpased organisatioadvocates
VIGA2ylLffe F2NJ ASEGSYRSR LINRPRdzOSNI NBaLl2y&aAoAh
producers to sustainably finance and run convenient recycling programs for batteries of

all types.

48 hitps://en.wikipedia.org/wiki/Battery recycling#Battery recycling by location
49 https://www.productstewardship.us/page/Batteries#
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To date the onlyegulatedEPRschemein the US that coverbatteries is in Vermont
which was passed in 20hd has been operational since 2014 brief summary of the
programme is provided below:

The scheme covers only primary (a@cthargeable) batteries

Manufacturers selling batteries in the State have teda¥{ ( S ¢ | PRI K A LJ
manage proper recycling/disposal of all batteries sold in the State

Retailers are prohibited from selling primary batteries from producers that are
not registered under the scheme

Retailers and municipalities can actcdlectors

There are 102 collection points across the State

21 battery producers representing 70+ brands are part of the scheme
Manufacturers are required to pay an administrative fee of $15,000 to the
Vermont Agency of Natural Resource (VANR)

Costs are tde identified by the manufacturer in their Stewardship Plan
Packaging, transportation, and recycling are paid for by the manufacturer.
Consumers are able to recycle their primary batteries at no ¥ost.

4.4.2 Japan

WI LI yQa LINBRdzOG & ( flacé ilNtReXdhiextbf A lgng Standing andSa G 1 S
2PSNF NOKAY3I LIRftAOCE LI O1F3IS QNG AYyAOXN 2B DRG{ &
This policy package incorporates existing legislationpgngrammes angbrovides a

framework to develop new areas of work wittie overall aim of reducing the impact of

products during their lifecycle. The SMCS is largely a strategic and legislative tool, which

takes are more holistic approach rather than targeting a specific sector or material.

¢ KS WCdzy Rl YSy (i lirfg a ounsl MFzetidlJe ©a S ¢ 0aABGeQ 61 & LI
2000 and sets out the criteria of a SMCS and the key principles. The Ministry for
Environment for Japan, which was established in 2001, has primary responsibility for this
Law. The three principles of the®damental Law were:

1.t NEB@SyYyd LINBPBRdAzOGA FTNRBY 06SO2YAy3 g1 aiasS ofl i

¢KNBES waQuT

2. Promote cyclic use of circulative resources (reuse/recycle); and

3. Ensure appropriate disposal.
¢CKS | LIINZI OKSa 2F WYRAUDKE SIPERBID 4 LINBR A2 §F MIANB 4 IX
were givenconsiderable force through use of legislative todls.

%0 Australian Battery Recycling Initiati¢2018) Summary of Product Stewardship Case Studies. Industry
Working Group Report. Frorttps://bsc.org.au/wpcontent/uploads/2019/0305.-Summaryof-Product
StewardshipCaseStudies180308.pdf

51 OECD (200®olicy Instruments for Sustainable Materials Managem®Pnépared by Eunomia Research
& Consulting
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There is no specific programme in place relatetdtteries,but batteries tend to be
dealt with through the ewaste legislation and programmes.

Key feaures of how the ewaste programmes operate are as follo%¥s:

Producers are required by law to take physical responsibility for specific types of

goods under the legislation (2001)

Targets for recycling and reuse of specific goods are slketgstation

C2NJ SEFYLX Sz GFNBSG&a T2NI NBOeOfAy3dI dzy RSNJ
set on the basis of a proportion of materials depending on appliance type. For

example, air conditioners were originally set at 60% and moved to 70% after 5
years;however, CRT television sets have remained at the original target of 50%.

¢KS 322Ra O20SNBR o6& GKS a4l 2YS ! LILIX Al yOS
legislation by type @. a NEFNA ISNI G§2NHE 0

Consumers are financially responsible for disposal of theidgander the

G1 2YS LI AlFYyOS wSOeOfAy3d [géd ¢KAA NBAL
LIZNOKF aS 2F Ydzt GA LI NI RAALIRAaAFf YIYyATSaAd
disposal

Prices for disposal of each type of appliance are set by the governmengvieow

disposal costs for generic goods are set higher than those of branded products,

creating some incentive for consumers to purchase logablyle branded

products, and covering costs for products that may not have been designed for
disassembly

Some goodsan be taken to local post offices (who play a major role in Japanese

EPR)for collection (e.g. TVs), others can be returned to the retailers from which

they were purchased, or picked up by arrangement with a collection unit

A section of a multpart dispsal docket is kept by the LILI A forgied S\Rer

as proof that the article was disposed of in a lawful manner. Post office and

retailer collection points also keep a section of this mpitit disposal docket

when thematerials are collected from the plic in order to track the scheme

This docket informs a central database, that provides information to an online

tracking system that allows consumers to confirm the correct disposal of their

appliance or computer equipment

Figures for items received anhd level of recycling achieved are submitted by

recycling plants on a monthly basis.

52Taken from: Chong, J., Mason, L., Pillora, S., GiDtq@009). Briefing PageProduct stewardship
schemes in Asia: China and Taiwan, Japan, South Korea. Paper prepared for Department for the
Environment, Water, Heritage and the Arts, by the Institute for Sustainable Futures, UTS: Sydney.
Accessedhttps://www.environment.gov.au/system/files/resources/86ada0&880a4ad0b925
67b81a27463b/files/producstewardshipasa.pdf
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4.5 Recommendations for New Zealand

Our review of relevant product stewardship schemes internationally has revealed that

there do not appear to bany product stewardship seimes in operation that
ALISOAFTAOIEEE | RRNBaa fI NBS

can directly learn from or base a New Zealand approach on. Nevertheless, there are

ol GGSNRASa®

some important lessons that can be derived from oversegeeance. These include:
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T

T

Definitions and clarity around what is included in a product stewardship scheme

is vital

PROs can lower costs and reduce duplication of systems for producers and
importers but also dilute the incentive for individual manufactureradopt

sound practices and improve design

A single organisation modappearsto be better for consistency of

communication and awareness raising

Not for profit collection organisations are considered to be better vehicles for
management of schemdsecausefor profit organisations may compromise

safety or quality to deliver profit

¢ KA a

A voluntary scheme is likely to have issues in implementation in New Zealand and
would not be an option if batteries are declared a priority product

Appropriate collection, agssment, processing and treatment infrastructure will

need to form part of any product stewardship scheme

Deposit schemes can help with collection although this will depend on who is

able to claim the deposit

Advanced recycling fees (ARCs) can also bete#an ensuring there is sufficient
value to enable recovery, however if producers simply pass on these charges
directly to customers, thethis reduces thdinancial incentive for manufacturers

Welldesigned EPR systems can drive circularity far méeetefely than ARCs

alone, by setting mandatory preparing for reuse and recycling targets and ensure
that every part of the value chain contributes in an equitable way (e.g. based on

market share); covering the net costs (over and above revenues fron) séles
collection, sorting and treatment, through to consumer communications,

infrastructure development and R&D costs

The application of fee modulation based on the environmental credentials of a

battery is likely to become more common and should be comsiflas part of a

product stewardship scheme design for New Zealand
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5.0 Overview of NZ Value Chains

This exercise aigto understand the structure of large battery value chains in New

Zealand and how organisations and individuals (e.g. consuinggsact with other parts
ofthevaluechaint KS @I f dzS OKI Ay YI LA INBE AYyiSyRSR (2
be added to and amendettirough the project.

5.1 Value Chain Map

A value chain map was first constructed that provided a comprehensive catatimmief

all stakeholders. A draft of this was uploaded to Sharepoint and input sought from BIG
stakeholders.A copy of thedraft high-level value chain map is shownRigure5. A

version which also maps key stakeholders onto the value chain can be viewed on
Sharepoink<Click here>.

The Value Chain Magganises participants in a Large Batteries Product Stewardship
Scheme into different groups (represented by columns) and into different subgroups
under each columnThis mapping enables a level of granularity around functions but
also recognises functimal groupingsThe mapping allows stakeholders to participate in
multiple points in the chain and recognises that there are a range of stakeholders, who
may have vital roles, but that are not directly involved in handling or ownership of
batteries.

The indvidual stakeholder mapping exercise also showed where in the value chain
stakeholder representation is strong and where there is a lack of representation. The
strongest areas are government and statutory bodies, industry bodies, and advisors and
research& development. The areas that are uneepresented are private consumers,
used vehicle importers, installers, mechanics, wreckers, insurance and guarantee
providers.

5.2 Battery Flows

Figure6 shows probable physical battery flows across the value chain. The batteries
mostly move from left to right across the chain. At each end of the cimapo(t and
recycling, reprocessing and disposal) the flows are relatively sjropt in the middle of
the chain (between owners, servicing and upgrades, and end of management) the
relationships become complex, and batteries can take multiple pathways.

This is an important insight for the design of the scheme as it suggests$ that
administration of the scheme is to avoid complexity, it will be important to focus the key
scheme drivers on each end.

The battery flow value chain map can also be viewed on Sharepdiiick here>.

5.3 Money Flows

Figure7 maps the probable ainsfer of money through the value chain. Like for the
battery pathway, the money flows are simpler at each end and more complex in the
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middle. Unlike for the physical flow of batteries howewsrney does not flow from left

to right, but essentially fronthe middle outwards. On the left half of the value chain the
batteries are regarded as having value and people pay for them. On the right half of the
chain the batteries are more likely (though not exclusively) to represent a@ost

manage, and those maling them will generally need to recoup these costs through
charging.

The map also notes that money flows are not necessarily attached to physical batteries,
as other organisations such as insurance and finance companies and guarantee providers
may alsdhave a financial interest and, if a product stewardship scheme were

implemented, the scheme administrators would be a centre for financial transactions.

The money flow value chain map can also be viewed on Sharepdifitk here>.

5.4 Gaps and Issues

The value chain map Figure8 notes key issues and gapsasiated with each sub
group. While there are specific issues relevant to each subgroup the following key points
can be made across the value chain:

1 Importers and resellers do not have ownership of the product once it is sold.
Beyond brand and customer gsiderations there is no incentive to design for
environmental considerations or take responsibility for products at the end of
their life.

1 Owners are faced with cost issues if they need to dispose of or service the
batteries. This may provide a disincemetfor purchase or an incentive for
disposing of in the cheapest manner

1 There is a need for clear consistemtormationand collection networks and
options outside of new vehicle ownership

1 Businesses involved servicing and upgrades need to make a cledue
proposition to customersvhere these services compete with new products or
disposal options

1 There may be a lack of value in used batteries that limit the application of best
environmental practice by those involved in end hfi@nagement

i Second life batteries with limited remaining capacity may not compete on cost
but could still find markets due to a better overall environmental footprint

i1 There is a lack of standards and regulation in respect to end of life management

i1 There § aneed forinfrastructure for collection, sorting and management of end
of life batteries

1 Recycling at end of life represents a cost

i There is aneed foron-shore processinthat can scale relative to the demand

Overall the most critical issues can bearacterised as there being the potential for
more cost than value in the correct management of batteries across the value chain, and
a lack of incentives to design for optimal outcomes.

The gaps and issues value chain map can also be viewed on Sharegdicit here>.
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5.5 Change Points and Levers

Figure9 identifies key change points and levers that could apply for each subgroup in the
value chain. The question addressed in the value chain mapMias will be
incentivised by which initiatives?

While there are specific incentives relevant to each subgtbegfollowing key points
can be made across the value chain:

1 Importersand manufacturersre likely to be incentigedby product
requirements recycling targets, standards, extended ownership (e.g. leasing),
and modulated charges

1 Advanced disposal fees &ure end of life costs are built into the upfront price.
This sends a signal to both manufacturer and customers

i1 Consumers are likely to be incentivised by deposit refunds or advance disposal
feesand changing societal expectations

1 Wreckers andacility operators are likely to be incentivised by deposit refunds or
advance disposal fees that provide the batteries sufficient residual value to make
correct management and disposal economically viable

1 Recyclers that are able to receive advance disposal feeawoill the need to
charge which will ensure an economic supply of end of life batteries.

The change points and levers value chain map can also be viewed on Shareftick
here>>.
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Figure 5: Value Chain Map
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Figure 6: Value Chain Map: Battery Flows
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Figure 7: Value Chain Map: Money Flows
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Figure 8: Value Chain Map: Gaps and Issues
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Figure 9: Value Chain Map: Change Points and Levers
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6.0 Summary and Conclusions

Establishing the design objectives for @@&cularProduct Stewardship Scheme for Large
Batterieswill be vital as this will guide the decisions around scheme desigme
proposed design objectivese:

Compatible with and facilitate a circular economy
Comprehensive

Economically efficient and fair

Administratively simple to implement and run
Aligned with statutory guidelines and regulations
Future proof and flexible

These design objectives will be consulted on and finalised thrtuglstakeholder
engagement process.

Research for this stage one report has highlighted a range of considerations that will
need to be taken into account in the subsequent phases of the profélatef among

these is the fact that, while there are many examples of successidupt stewardship
schemes and, while the principles for such schemes are well established, there are no
schemes for managing large batteries that can serve as a model for a New Zealand
product stewardship scheme. It is clear that, because of their uritpieycle, large
batteriespose a range of unique challenges in designing a product stewardship scheme
These include

Thepotential for second use applications

The need for assessment and evaluation of batteries

Hazards associated with handling, storage, sadsport

The time lag between when batteries are pldan the market and when they
reach end of life is potentiallyp 20-30 yearsor more

The importance of being able to track large batteries through thaifous
ownership and use cycles

Unlike household consumer items, therddss of a requirement for widely
distributed collection systems and for pubfacing communications

Work on the New Zealand value chalmghlighted the following:

There are avide range of organisations involved in the value chain that do not
necessarily physically handle batteries, such as research organisations,
government agencies, finance companies, insurance companies etc.
Organisations may have a range of roles througtbatvalue chain

The movement of batteries is generally simpler at the start and end of the value
chains but more complex in the middle where multiple pathways become
possible

Battery Product Stewardship Research 73



The money flows are generally from the middle of the value chain (the owners)
outwards

Overallthere is the potential for more cost than value associated with good
management of batteries across the value chain

Currently theresa lack of incentives to desidratteriesfor optimalcircular
economyoutcomes

Placingappropriateincentives at the key points in the value chain willsberitical
componentin the design of aucceshil product stewardship scheme

Ideally there will behe mearsto track batteries through their lifecycle in order

to effectively measure performance of a product stewardship scheme.

The research canvassed a range of tools and approaches that could form a part of the
design of theCircularProduct Stewardship Scheme for Large Batteri8sbsequent
phases of the prajct will explore the appropriateness of these for New Zealand.
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A.1.0 MfE Proposed Guidelines for Priority
Product Stewardship Scheme Design

Proposed Waste Minimisation Act 2008 (WMA) section 12 guidelines for

Design feature priority product scheme accreditation

1.Intended a) Specify the expected reduction in harm to the environment from 1
objectives and implementation of a scheme and/or thexpected benefits from reduction
outcomes reuse, recycling, recovery or treatment of the product to which

schemerelates.

b) Specify the expected quantifiable waste minimisation and managen
objectives for the product to which a scheme relates, and the plan to act
significant, timely and continuous improvement.

c) All schemes will be designed to incentivise product managemgher up the
waste hierarchy in priority order: waste prevention, reuse, recycling, reco
(materials and energy), treatment and disposal.

d) For products containing hazardous materials: industry certification
compliance with other legislation for stallation or use, maintenance
collection, transport, storage and disposal pathways.

e) All schemes will be designed and financed to manage orphaned and I
products®3 as well as current products entering the market.

2. Fees, funding| @ The full net costs of collection and management of the priority product (re|

and cost recycling, processing, treatment or disposal) will be covered by producel
RA&LRAEFE FSSQuo

b) The impact of more than one accredited scheme and opportunities
maintaining competition should be considered in terms of net c
effectiveness (including monetary and noronetary costs and benefits).

c) Specify plans to manage risk to sustainable sché@meme, such as prici
volatility and leakage of materials into other markets.

d) Specify how existing and emerging technologies will be used to help tracl

manage product or waste throughout the supply chain (eg, bar codes, 1
frequency identification(RFID), and block chain).

53 Legacy products include those sold into the market in earlier years that are now obsolete or
banned (eg, agrichemicals containing POPs). Orphaned products include current or recent products for
which a liable producer is no longer present (egvaste marketed by companies no longer in business).

54 The WMA defines producers to include people who: manufacture and sell a product in New
Zealand under their own brand; are the owner or licence holder of a trademark under which a product is
sold in NewZealand; import a product for sale in New Zealand; or manufacture or import a product for use
in trade by them or their agent.
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Proposed Waste Minimisation Act 2008 (WMA) section 12 guidelines for

Design feature

3. Governance

a)

b)

<)

d)

e)

priority product scheme accreditation

The scheme governance entity will be independent, -poofit and represent
producers and wider stakeholders, including public interest.

Governance should include wider stakeholders in two types of advisory gr«
those including product producers and recipients of product management
who have technical or supply chain knowledge, and other stakeholders
represent wider community and consumer interests.

Structure and accountability of the schemgevernance entity will be specifiec
Clear mechanisms will be implemented to fully control scheme operai
manage norcompliance and report on outcomes.

The selection process for scheme directors will be transparent, and sct
governance provisions withllow best practice guidelines for New Zealatid.
DA@GSYy GKS &aAilS 2F bSé %Sl yRQ:
expectation will be that either a single accredited scheme per priority prod
or a clear platform for cooperation between schemes éfficient materials
handling, will be part of the design.

4. Nonprofit
status

Given the prominence of expected net public good outcomes, the dei
expectation is that all priority product stewardship schemes will be operz
by nonprofit entities repesenting key stakeholders.

5. Competition

a)

b)

c)

d)

e)

The scheme will clearly provide for transparent, rbscriminatory and
competitive procurement processes for downstream services, suct
collection, sorting, material recovery and disposal.

The scheme wiktnsure that no collectors and recyclers (whether existing, r
entrant or social enterprise) are unfairly excluded from participati
Thisincludes making service packages of suitable scale (whe
geographically, by material or other measure) to allogttblarge and smal
providers to compete fairly.

Multiple accredited schemes will be considered if the net community
environmental benefit (including cosfffectiveness and noemonetary
impacts) is likely to be improved.

Provision will be made for redar independent audit of agreements amor
competitors.

The design process for the scheme will have adhered to guideline
collaborative activities between competitors as issued by the Comm
Commission, including, but not limited to, applying for abdrative activity
clearance from that commission (eg, Commerce Commission, 2018a, 2
2018c and 2019).

6. Stakeholder
engagement
and
collaboration

a)

b)

The scheme will specify how wider stakeholders will be involved in dee€i
making bygovernance group (eg, use of stakeholder advisory groups).

The scheme will have been designed with the active engagemen
stakeholders currently involved in the product end of life (eg, collec
andrecyclers).

55 For example, the Institute of Directors of New Zeal@utle of Practice for Directors
(www.iod.org.nz/Portals/0/Publicationstfunding%20Docs/Code%200f%20Practice.pdf).
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Design feature

Proposed Waste Minimisation Act 2008 (WMA) section 12 guidelines for

priority product scheme accreditation

<)

The scheme will specify how use of eixigt collection and processin
infrastructure and networks will be maximised and new infrastructure i
networks cedesigned and integrated between product groups.

7. Compliance

a)

b)

The scheme will have a clear means of enforcing compliance of all partii
and reporting liable noparticipants to the government enforcement agenc
¢KS aOKSYS gAft KIF@S &GN GS3A Dslifel
LINE RdzOG & 6S33 -waSi& ®Ndddentd by ifdrvay cdliRctops)

8. Targets

b)
<)

d)

f)

All schemes will be expected to set and report on targets that have
following characteristics:

1 significant, timely and continuous improvement

1 benchmarked against and aspiring to attain best practice recovery
recycling or treatment rates for the sameqaluct type in higkperforming
jurisdictions

1 a clear time bound and measurable path to move toward attaining t
practice

9 targets for new product and market development to accommod:
collected materials.

Results against targets will be publiciported at least annually.

Material collection, recovery and disposal rates will be measured against
of the following:

1 actual trend data, if the scheme has peristed as a voluntary scheme

1 the average aggregate weight or count of products sold theomarket in
the previous three reported years

1 another specified method where market entry information does r
yet exist.

Plans will be specified for review, adjustment and reporting on performa
targets preferably annually and no less than every thyears, taking accoun
of changes in the market, natural events and technology.

A clear distinction will be made between funding arrangements and ma
capacity to manage both potential high volume legacy and orpha
productcollections in earlier yearand ongoing continuous improvemer
of collection rates.

Performance targets will include measures for public awareness of sct
participant satisfaction and a record of response by the scheme to conc
raised. This will be made available to scheme audit

9. Timeframes

The timeframe within which an application for accreditation or reaccreditat
of the priority product scheme is expected to be made after declaratior
priority product is as follows:

9 priority product categories with existing accredited voluntary scheifeg,
refrigerants, agrichemicals, farm plastics, packaging): within one year
the date of priority product declaration

9 priority product categories with accreditation proposals that have b
developed through a mukstakeholder consultation procegscluding, as
a minimum, producers, local authorities, major users, existing collec
and recyclers (eg, tyres): within one year from the date of priority proc
declaration or the date of proposal completion, whichever comes late
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Design feature

Proposed Waste Minimisation Act 2008 (WMA) section 12 guidelines for
priority product scheme accreditation

b)

1 other priority produd categories: within three years from the date «
priority product declaration.

Within the accredited sevegear period, at least one full review will k
undertaken of scheme costs and effectiveness. The results of reviews
proposed scheme amendments itmprove cost effectiveness will be reporte
via the annual reporting process.

10. Market
development

The scheme will have a research and development budget to develop
recycled products, encourage transition to circular product and recy
product materials design, and cooperate with other stakeholders to enhe
onshore infrastructure.

11.
Performance
standards,
training and
certification

a)

b)

<)

The scheme will have clear means for ensuring adequate training
certification of all people recoving and managing a product throughout i
life cycle, to ensure best practice in prevention and reduction of harm to pe
and the environment.

Any relevant standards for best practice will be referenced in training, sup
accreditation andmonitoring (eg, AS/NZS 5377 fomaste collection and
processing). The scheme will participate in the development and revisic
relevant standards.

The scheme will have clear chain of custody arrangements for monitc

processing of materials and redian of harm, both onshore and offshore
including annual reporting of findings.

12.Liability and
insurance

a)

b)

The scheme will have clear chain of custody arrangements for monitc
receipt and processing of materials and reduction of harm, both onshode
offshore, including annual reporting of findings.

The scheme will ensure that liability of parties is clear for each stage of prc
and materials handling, and adequate insurance for liability is in place at
stage of theprocess.

13. Design for
environment

d)

The scheme will contain financial or other incentives for diversion of colle
products to highest and best resource use, weighted for applications hight
GKS WgladsS KASNINDKeQ O6AYy LINAZN
composting, energy res@ry, safe treatment and disposal).

The fees paid by a producer to a collective scheme will, as far as possit
linked to actual enebf-life treatment costs of their products, such as throu
variable or modulated fees.

The scheme will facilitate goodommunication, feedback and incentive
between designers, manufacturers, sales and marketing teams, distribu
retailers, consumers, collectors, recyclers and end disposal operator
inform improved design of products and systems.

The scheme will fod initiatives to improve circular resource use by reduc
GKS oSYRSQ O2YLRyYySyida 2F (GKS LN
reusability and recyclability of the priority product(s).
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Proposed Waste Minimisation Act 2008 (WMA) section 12 guidelines for

Design feature

14. Reporting
and public
accountability

a)

b)

<)

d)

e)

f)

priority product scheme accreditation

The scheme will providefor clear, regular and open reporting ar
communication with stakeholders.

Annual reports will be made public. These will include measuremen
outcomes and achievement of targets, fees collected and disbursed, an
cash reserves held @sntingency.

Provision will be made for regular independent financial, compliar
enforcement and environmental audits of scheme performance.

Scheme plans will address the following: data availability, especially \
several PROs are in competition; misdtg £ 3 Q G NI OSF o Af A
data collection and reporting (eg, recycling rates and operational costs).
The scheme will have mechanisms in place to protect competitive informe
NEBfFdAy3 (G2 RSOl AT SR 2 LIS hdiedtibreby third
party with aggregate reporting).

Scheme performance measures will be harmonised between schemes as
possible.

15. Public
awareness

a)

b)

<)

d)

Branding and clear information on how and why the scheme operates wi
easily available at pot of distribution (intercompany) and purchas
(consumer), point of waste product collection and online, and a link to
online information will be on the product or product packaging.

The scheme will provide for transparent prodwtéwardship fees at point o
purchase.

The scheme will ensure that consumer labelling standards for the pro
arecomplied with (eg, under the Hazardous Substances and New Orgal
Act 1996 for hazardous substances).

The scheme will regularly measuredareport on public awareness and scher
participant satisfaction, and improvements made accordingly.

16. Monitoring,
compliance and
enforcement

a)
b)

<)
d)

The scheme will have a clear means of enforcing compliance of all partici
and reporting liable nosparticipants to the government enforcement agenc
¢CKS a4O0KSYS Attt KIEGS &0NI GS3IA Dlifel
LINE RdzOii a 6 S35 -waSi&®Ndddentd by idfpriay cali@ctods)
The Government will enforce WMA regulations.

Revocation of accreditation is possible under WMA section 18 if reasor
aisSLa FNB y2i o6SAy3a G1r1Sy G2 Ay
objectives are not being met or are not likely to be met within the timefran
outlined in the scheme.

17. Accesible
collection
networks

a)

b)

<)
d)

The scheme will provide for an emdHlife product collection system that i
reasonably accessible for all communities generating that waste proc
whether metropolitan, provincial or rural.

Collection will be free to the puldlifully funded by the scheme) for all produc
covered by the scheme.

Collection will be based on the product, not proof of purchase.

Collections will, as far as possible, share infrastructure and public informi
with other collection schemes in theea.
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