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Victorian e-waste market flow analysis
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Cooled Dispensers (f.i. for vending, cold drinks)
Non Cooled Dispensers (f.i. for vending, hot drinks, tickets, money)
Professional Monitoring & Control (f.i. laboratory, control panels)
Household Monitoring & Control (alarm, heat, smoke, excl. screens)
Professional Medical (f.i. hospital, dentist, diagnostics)

" Household Medical (f.i. thermometers, blood pressure meters)
Leisure (f.i. large exercise, sports equipment)

" Game Consoles

1" Toys (f.i. car racing sets, electric trains, music toys, biking computers)
Professional Tools (f.i. for welding, soldering, milling)

= Household Tools (f.i. drills, saws, high pressure cleaners, lawn mowers)

= Professional Luminaires (offices, public space, industry)
Household Luminaires {incl. household incandescent fittings)

I Special Lamps (f.i. professional mercury, high & low pressure sodium)

[ Straight Tube Fluorescent Lamps

" Lamps (f.i. pocket, christmas, excl. LED & incandescent)

[ Flat Display Panel TVs (LCD, LED, Plasma)

m Cathode Ray Tube TVs

[ Cameras (f.i. camcorders, foto & digital still cameras)

W Speakers

m Video (f.i. Video recorders, DVD, Blue Ray, set-top boxes)

W Music Instruments, Radio, HiFi (incl. audio sets)

® Portable Audio & Video (f.i. MP3, e-readers, car navigation)

® Small Consumer Electronics (f.i. headphones, remote controls)

w Flat Display Panel Monitors (LCD, LED)

M Cathode Ray Tube Monitors

M Professional IT (f.i. servers, routers, data storage, copiers)

W Maobile Phones (incl. smartphones, pagers)

M Telecom (f.i. (cordless) phones, answering machines)

M Printers (f.i. scanners, multifunctionals, faxes)

aton . A

W Personal Care (f.i. tooth brushes, hair dryers, razors)

B Vacuum Cleaners (excl. professional)

M Hot Water (f.i. coffee, tea, water cookers)

¥ Food (f.i. toaster, grills, food processing, frying pans)

®m Other Small Household (f.i. small ventilators, irons, clocks, adapters)
M Photosensitive semiconductor devices (PV)

B Microwaves (incl. combined, excl. grills)

M Professional Cooling (f.i. large airconditioners, cooling displays)

M Other Cooling (f.i. dehumidifiers, heat pump dryers)

M Air Conditioners (household installed and portable)

M Freezers

M Fridges(incl. combi-fridges)

B Household Heating & Ventilation (f.i. hoods, ventilators, space heaters)
M Dryers (wash dryers, centrifuges)

B Washing Machines (incl. combined dryers)

m Kitchen (f.i. large furnaces, ovens, cooking equipment)

M Dishwashers
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PV Systems Stewardship: A National Approach
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2016-17 Priority Product List

- In June 2016 the Federal Minister for the Environment listed Photovoltaic systems as a

priority product in accordance with section 108A of the Product Stewardship Act 2011.

Class of
products

Photovoltaic
systems

Date of Reasons

notice

30
June
2016

This class of products encompasses photovoltaic cells, inverter equipment and system accessories such as batteries,

for domestic, commercial and industrial applications

Photovoltaic systems are becoming increasingly common as the community adopts solar energy technology. The
volume of photovoltaic system equipment reaching end-of-life is expected to sharply increase in coming years to
become Australia’s largest electronic waste growth stream.

Components of photovoltaic systems may contain hazardous substances. Photovoltaic systems also contain many

recoverable materials of value. The complexity of these systems creates challenges for the full recovery of valuable
materials.

Photovoltaic systems are sold in a national market, and their disposal at end of life involves a cost to governments.

There is potential to increase the recovery of valuable resources through improved collection and recycling pathways,

while also reducing the impacts of hazardous materials on the environment and human health through diverting
materials from landfills.
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Market flow analysis: PV panels [5_ s
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=l hicro inverter waste
=l Total inverter waste

—&— Central inverter waste

m L i~ wn i
™ (o]

1Y) vopeauad msepy

05

A~
O
b
.
-
D
&
=2
-
@3
()]
Qrb
s
D
=
=
=
al
(7))
=
®
-
4]
=
O
[w—
)
)
=
©
=

SEOQC
reQE
EECE
ZEQT
LECE
OEOE
GZOE
gZoe
LEOL
9z0oe
5207
rZoe
EZOC
£20¢
LZGE
QE0L
GLOE
BLOC
LTOE
9oL
510¢
FLCL



Market flow analysis: PV energy storage systems (VIC)

Waste gereration (kt}
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PV systems stewardship options assessment [S_ sz
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PV systems stewardship options assessment [S_ sz

Scope first phase

The modelling and assessment to inform this study document elements including,

but not limited to the following:

« Total amount of PV Panels in the Australian market

« Total amount of PV system components by type in the Australian market

« State and territory breakdowns of above

« PV and PV systems market analysis and forecast

* International experience and approaches to PV systems product stewardship
» Legislative and regulatory issues for consideration

» Resource recovery capacity and capability across PV system components



—\/— Assessment methodology: First phase E,\S,iugz,a;{;.abi“tv

Stakeholder mapping and consultation

Desktop research

Multi-criteria analysis




Multi-criteria analysis summary [5, v

Opportunities PV panels S mverter PV ESS Non-P\( ESS - Non-P\/ ESS -
equipment grid vehicle
1. Volume of Material 19.1 19.8 15.7 13.6 12.6
2. Source Material 19.1 16.9 15.7 15.7 14.4
3. Removal Process 18.1 17 15 15.9 12.6
e Gtz Sl ol e 17.1 16.6 15.5 15.4 12
Management
9. CUTENIL MEosyely 2 18.8 17.1 14.2 15.1 13.6
Recycling
Total 92.2 87.4 76.1 75.7 65.2




PV systems stewardship options assessment [S_ sz

Key findings

This study found that product stewardship can benefit the
end-of-life management of PV panels and PV system
Inverter equipment

* Itis highly unlikely a coordinated and widespread
approach to end-of-life management will happen in the
absence of a product stewardship approach

* There Is wide spread desire and support for a nationally
coordinated approach



PV systems stewardship options assessment [S_ sz

Key findings
« Capablility and capacity for greater recovery and recycling
IS emerging

* The volume and composition of the products at end-of-life
are of sufficient scale that the absence of more recovery
and recycling will lead to a loss of resources

« State-based product landfill bans will have an impact on
end-of-life management



PV systems stewardship options assessment [S_ sz

Key findings

The assessment has determined that at this time product stewardship
may achieve a number of outcomes including:

* Increased resource recovery and recycling of end-of-life materials

* Reduced uncontrolled disposal of PV panels and associated PV
system equipment

« Support of Australians to responsibly manage end-of-life products
banned from landfill disposal
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PV Cycle review E/sl,stamabmw

PV Cycle review scope

» General feedback on approach to date and draft feasibility study

« Stakeholders review and comparison (gap analysis)

» Voluntary vs Co-regulatory approach (EU experience / AU context) A

ASSOCIATION

« Scale considerations for scheme development in AU Pv CYCLE
« Recommendations for EoL recovery network development v

 ldentify possible stewardship scheme design incentives across value chain

o Design > Disposal > Recovery > Recycling > Recirculation

« EoL PV product and recovered component analysis (recovered resources, flows & value)

o Panels/ Inverters / PV ESS — EU experience and capability
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Assessment second and beyond
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PV Cycle reviewu

SOG update for noting
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MEM update for noﬁng\/
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Stage Seven
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Approach next steps & anticipated timeframes:

H Cost-benefit analysis

~ Policy-impact analysis

Regulatory-impact
statement

Seek SOG endorsemenr
W,
Seek MEM endorsement







Drivers, barriers and enablers to EoL

management of PV panels and ESS 5, s

Cleaner
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Available online 24 November 2018
In Press, Accepted Manuscript @
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Review

Drivers, barriers and enablers to end-of-life
management of solar photovoltaic and battery energy

storage systems: A systematic literature review
Hengky K. Salim ® °, Rodney A. Stewart # ® & &, Oz Sahin # ? ¢, Michael Dudley ¢
E Show more

https://doi.org/10.1016/j.jclepro.2018.11.229 Get rights and content

Highlights

Drivers, barriers, and enablers to EoL management of PV panels
and BESS were synthesised.

Temporal trend of literature as well as their methodological and
geographical contexts.
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