Western Australia E-Waste
Material Flow Analysis
Prepared for the Department of Water and Environmental Regulation

08 September 2021
Final

Page 0

Encycle Consulting Pty Ltd

Encycle Consulting Pty Ltd
ABN 41 129 141 484
Level 1, 76 Roberts St
Osborne Park WA 6017
PO Box 6044
East Perth WA 6892
t: +61 8 9444 7668

gbusby@encycle.com.au
www.encycle.com.au

Revision

Drafted

Reviewed

Date issued

Rev_0

G Busby

L Reid

18 March 2021

Rev_1

G Busby

A-M Bremner

31 May 2021

Rev_2

G Busby

A-M Bremner

05 July 2021

Final

G Busby

A-M Bremner

08 September 2021

Page i

Encycle Consulting Pty Ltd

Table of contents
Glossary of terms and acronyms .......................................................................................................... v
Executive Summary ............................................................................................................................... 6
1

Introduction ..................................................................................................................................... 9
1.1

Scope ............................................................................................................................................ 9

1.2

Defining e-waste generation ................................................................................................... 10

1.3

Modelling e-waste generation ................................................................................................ 10

1.3.1

Material Flow Analysis 2019-20 ............................................................................................ 10

1.3.2

Material Flow Analysis 2020-40 ............................................................................................ 10

1.4
2

3

Research Methodology ................................................................................................................ 12
2.1

Research to Address Data Gaps ............................................................................................ 12

2.2

Data sources confidence levels and limitations .................................................................. 13

MFA Model Methodology ............................................................................................................ 16
3.1
3.1.1
3.2
3.2.1

Categories of e-waste .............................................................................................................. 16
HS Codes ................................................................................................................................ 17
MFA Model Steps ....................................................................................................................... 18
Weibull Function .................................................................................................................... 19

3.3

MFA Model 2019-2020............................................................................................................... 20

3.4

MFA Model 2020 to 2040 .......................................................................................................... 20

3.4.1
4

Presentation of Findings............................................................................................................ 11

MFA Model 2020-2040 assumptions .................................................................................... 21

Product Stewardship Schemes .................................................................................................... 22
4.1

Product Stewardship schemes for electronic products ...................................................... 22

4.1.1 National Television and Computers Recycling Scheme (NTCRS) Product Stewardship
Scheme ................................................................................................................................................ 23
4.2
5

MFA 2019-20: Category 1- Large household appliances ......................................................... 25
5.1

6

Product Stewardship Schemes and Targets ......................................................................... 23

Findings........................................................................................................................................ 25

MFA 2019-20: Category 2 to 10.................................................................................................... 27
6.1
6.1.1
6.2

Page ii

Overall Findings .......................................................................................................................... 27
Export....................................................................................................................................... 27
Category Findings ..................................................................................................................... 29

Encycle Consulting Pty Ltd

6.2.1

Category 2 – Small household appliances ....................................................................... 29

6.2.2

Category 3 – IT & Telecommunications ............................................................................. 29

6.2.3

Category 4 – Consumer equipment .................................................................................. 30

6.2.4

Category 5 - Lighting ............................................................................................................ 30

6.2.5

Category 6 – Electrical and electronic tools .................................................................... 30

6.2.6

Category 7 – Toys, sports and leisure equipment ............................................................ 30

6.2.7

Category 8 – Medical equipment ...................................................................................... 31

6.2.8

Category 9 – Monitoring and control equipment ........................................................... 31

6.2.9

Category 10 – Automatic dispensers ................................................................................. 31

6.3
7

MFA 2020-2040 .............................................................................................................................. 32
7.1
7.1.1
7.2
7.2.1

8

9

Qualitative Findings ................................................................................................................... 31

Overall findings .......................................................................................................................... 32
E-waste arising 2020 to 2030 ................................................................................................ 32
e-waste recycled 2020-30 ........................................................................................................ 36
E-waste arising 2030 to 2040 ................................................................................................ 38

7.3

Findings: Category 11 - Batteries............................................................................................. 39

7.4

Category 12 - Photovoltaics .................................................................................................... 40

E-waste Infrastructure ................................................................................................................... 41
8.1

Drop off facilities ........................................................................................................................ 41

8.2

Recycler’s facilities .................................................................................................................... 41

8.3

Summary of Findings ................................................................................................................. 42

Circular Economy Model ............................................................................................................. 46

Acknowledgements............................................................................................................................. 49
Appendix A List of Interviewees .......................................................................................................... 50
Appendix B Modelled UNU-KEYS and HS Codes ............................................................................... 51

Page iii

Encycle Consulting Pty Ltd

List of Figures and Tables
Figure 1: WA e-waste MFA 2019-20 for Category 1 .............................................................................. 26
Figure 2: WA e-waste MFA 2019-20 for Categories 2 to 10 ................................................................. 28
Figure 3: e-waste arising by category modelled from 2020 to 2030 from products purchased
from 1990 to 2030 (tonnes) ....................................................................................................... 34
Figure 4: MFA 2020-30................................................................................................................................ 35
Figure 5: Cumulative installed inverter capacity in the SWIS .............................................................. 40
Figure 6: Permanent local government and private waste service provider waste transfer
stations ......................................................................................................................................... 43
Figure 7: e-waste recyclers ....................................................................................................................... 44
Figure 8: Retail e-waste collection points .............................................................................................. 45
Figure 9: Circular vision for electronics ................................................................................................... 47

Table 1: Data sources, confidence levels and limitations ................................................................... 14
Table 2: Categories of e-waste ............................................................................................................... 17
Table 3: MFA Model steps to obtain, manipulate and verify data.................................................... 18
Table 4: MFA Model 2019-20 steps .......................................................................................................... 20
Table 5: MFA Model 2020-40 steps .......................................................................................................... 20
Table 6: Summary PS Schemes operating in WA and recovery targets ........................................... 23
Table 7: Product stewardship recovery targets .................................................................................... 24
Table 8: E-waste generation by Category 2020 to 2030 (from products placed market from
1990 to 2030) ............................................................................................................................... 33
Table 9: E-waste generation, recycling and landfill estimations for 2020-30.................................... 36
Table 10: E-waste generation, recycling and landfill estimations for 2020-30 for category
and 5

1, 2, 3
37

Table 11: E-waste generation by Category 2030 to 2040 (from products placed market from
1990 to 2030) ............................................................................................................................... 38
Table 12: Battery End of Life Arising ........................................................................................................ 39

Page iv

Encycle Consulting Pty Ltd

Glossary of terms and acronyms
ABS

Australian Bureau of Statistics

AIIA

Australian Information Industry Association

BSC

Battery Stewardship Council:

Battery

Voluntary Product stewardship scheme: to capture and process mobile
phones, batteries and chargers

CESA

Consumer Electronics Supplier Association

DAWE

Federal Department of Agriculture, Water and Environment

DWER

Department of Water and Environmental Regulation

e-goods

For the purpose of this project, e-goods refers to electrical and
electronic products placed on market in Australia / Western Australia

e-waste

‘Generation’ of electrical and electronic waste refers to the point at
which an object is deemed to be unwanted or not working and it enters
the waste stream (i.e. is discarded).

EOL

End of life

kt

Kilotonne equal to 1,000 metric tons

LG

Local government

LGA

Local government area

MFA

Material flow analysis: a systematic assessment of the flows of materials
within a system defined in space and time

Mobile Muster

Voluntary Product stewardship scheme to capture and process mobile
phones, batteries and chargers

NTCRS

Legislated Product stewardship scheme: National television and
computer recycling scheme

POM

Product on Market. For the purposes of this report tonnages imports
minus exports of e-goods. POM (t) = imports – exports (t)

Tonnes

(t)

Tonnes per annum

tpa

Weibull Function

In the WA MFA Model, lifespan data for each POM category (based on
UNU-KEYS) is analysed using a Weibull function to calculate the e-waste
generated. This method accounts for e-waste used, stored, re-used and
discarded

WTS
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Waste transfer station
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Executive Summary
The Department of Water and Environmental Regulation (DWER) engaged Encycle Consulting
(Encycle) to undertake a Material Flow Analysis (MFA), on electrical and electronic waste (ewaste) generation and processing in Western Australia. A Material Flow Analysis is a systematic
assessment of the flows of materials within a system defined in space and time.
Two material flow analyses were undertaken: 1, for e-waste generation (based on reported data)
for the 2019-20 financial year and 2, for projected e-waste generation for 2020 to 2040 modelled
on a ‘business as usual’ basis.
Encycle undertook an extensive desktop review and held interviews with industry and
associations to obtain datasets and information on e-waste generation, recycling and
management. Data sources and the confidence level rating of the datasets is presented in Table
1 of this report. A high-level assessment of existing and proposed product stewardship schemes
was undertaken, to assess categories of e-waste and targets expected to be managed by
schemes, to 2030. A Review of DWER licenced infrastructure capacities for e-waste collection
and recycling across Western Australia was also undertaken.
Infrastructure capacity
Local government and some private waste service operators provide drop-off facilities for ewaste; mostly e-waste that is captured under the National Television and Computer Recycling
Scheme (NTCRS) and e-waste comprising more than 50% metals. There is no delineation of
information on licenced premises with respect to e-waste and acceptance tonnages. There is
one predominant e-waste recycler located in Perth who services the state. A detailed
infrastructure assessment would need to be undertaken to determine if capacity exists to accept,
transfer and recycle the modelled e-waste generation to 2030, and beyond to 2040.
Categories of e-waste
The categories of e-waste analysed for the MFA were determined in consultation with DWER and
based on categories used internationally and by other Australian jurisdictions. Twelve (12) broad
categories (and sub-categories) are outlined below.
Category

Examples

1 - Large household appliance

Fridges, Washing machines, Driers, Dish washers, Cookers

2 - Small household appliances

Vacuum, cleaners, Irons, Electric shavers, Kettle, toasters

3 - IT and telecom equipment

Monitors, Laptops, Printers, Computers, TVs, Mice, Mobiles

4 - Consumer equipment

Music instruments, speakers, cameras

5 - Lighting equipment

Fluorescent lights, Compact fluorescent, High intensity, LEDs

6 - Electrical and electronic tools

Drills, Saws, Sewing machines, Lawn mowers, Batteries

7 - Toys, leisure and sports equipment

Electric car / train sets, Consoles, Hand-held video games

8 - Medical devices

Medical devices / lab devices

9 - Monitoring and control instruments

Monitoring and control, Smoke detector, thermostats,

10 - Automatic dispensers

Automatic food / drinks dispensers

11 - Batteries

Batteries embedded in electrical and electronic products

12 - Photovoltaics

Solar panels
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Summary of Findings for MFA 2019-20
From analysis of generation and recycling data, discussion with recyclers, local governments and
industry associations it is probable that a significant amount of the 39.1 kt e-waste arising for 20192020 is disposed to landfill. Some of the e-waste may have been illegally dumped or is stockpiled
within homes/businesses although this is unlikely to account for a significant proportion of items.
A summary of findings for e-waste categories is provided as follows:
•

•

Category 1 – Large household appliances
-

Recyclers indicated that metals recycling occurs, on any given year, on material that
has been stockpiled either in metropolitan, regional or rural waste transfer stations

-

Consequently, amounts of Category 1 e-waste generated over a number of years
could be processed in just one year, as appears to be the case on review of metals
recycling data for 2019-20 of 55.3 kt

-

In addition to the amount recycled, a significant amount was reported as residual
waste sent to landfill at 12.2 kt

Category 2 – Small household appliances
-

•

•

•

•

Category 3 – IT & Telecommunications
-

A reported 4.3 kt was recycled in 2019-20 from Category 3

-

This category (and Category 1) represented the vast majority of e-waste
processed in 2019-20

Categories 4 to 10
-

It is assumed the vast majority of e-waste tonnages generated from Categories 4
to 10 is disposed to landfill, given the low reporting of recycling and the fact that
these categories (except category 5 – mercury lamps) are not captured by any
product stewardship schemes)

-

Outcomes from interviews held with the Consumer Electronic Supplier
Association, Battery Stewardship Council and e-waste recyclers indicated that
some of these materials may be sent to metals recyclers but most probably are
being disposed to landfill

Category 11 – Batteries
- Findings analysed from the ‘Australian Battery Market Analysis: Project report
(final)’ (BSC, 2020) found that a cumulative total of 75.3 kt of battery waste will
enter the WA waste stream by 2034-2035
Category 12 – Photovoltaics
-
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A review of e-waste recycling data and local government data indicated that
minor amounts (about 3%) of Category 2 are sent for recycling by e-waste
recyclers (1.7 kt), in 2019-20

The Distributed Energy Roadmap (Energy Transformation Taskforce, December
2019) reported close to 1,200 MW of installed capacity across Western Australia.
On the assumption that each solar panel is 300 watts, this represents 4,000,000
panels installed to provide 1,200 MW of capacity from 2006 to 2019. Given
lifespans of earlier installed solar panels of 25 years, increasing e-waste generation
is expected from 2021.
Encycle Consulting Pty Ltd

Summary of findings for MFA 2020-2040
A detailed, bespoke model was developed by Encycle to model e-waste generated from
products purchased from 1990 to 2030. Data from the model is presented as two datasets:
I.
II.

e-waste generated, 2020 to 2030, from products placed on market from 1990 to 2030
e-waste generated from 2030 to 2040 accounting for lifespans and e-waste arising from
product purchased 1990 to 2030 (not including products placed on market from 2030).

The calculation of e-waste generated for WA is based on empirical data (from the UN
Commtrade Database), the apparent consumption method for calculating products ‘placed
on market’ and sales-lifespan modelling. This method is comparable with the methods used for
reporting to the National Waste Policy, by the USA EPA and Article 7 of the EU-WEEE Directive.
The results of the modelling show that a minimum of 1,614 kt of e-waste from categories 1 to 10 is
projected to be generated from 2020 to 2040. Note that this is a minimum projected amount as
it does not include e-waste arising from products purchased from 2030 to 2040.
From review of product stewardship schemes, discussion with recyclers, local governments and
industry associations it is probable that a significant amount of 613 kt e-waste arising from 2020
to 2030 is disposed to landfill.
A summary of findings for e-waste categories is provided as follows:
•

Category 1 – large household appliances represent the highest tonnage of e-waste
generated from 2020 to 2030 at 321.9 kt, which is expected given these items are
commonplace e.g. fridges and generally comprise more than 50% metals

•

Category 2 – small household appliances also reports high tonnages of e-waste
generation at over 110 kt, as does Category 4 – consumer equipment at over 113 kt and
Category 7 – toys and sporting equipment at over 91 kt e-waste arising from 2020 to 2030.

•

Category 3 – IT & telecommunications is estimated to generate nearly 70 kt. Note that
discussions with industry indicate that Category 3 items will grow rapidly over the ten years
from 2020 with the expansion of the “internet of things”. Projected data may therefore be
more a minimum that maximum amount of expected e-waste arising in this category

•

About 70 kt tonnes are estimated to be generated from 2020 to 2030 from Category 5 –
lighting equipment and 60 kt from Category 6 – electrical and electronic items. About
1% of products in category 5 are captured by the mercury light product stewardship
scheme with the remaining e-waste arising not covered by any schemes
A combined almost 20 kt of e-waste is estimated from categories 8, 9 and 10.

•

What can government do?
Governments have a valuable role to play in supporting the electronics and e-waste recycling
and moving to a circular economy, including:
•

Introducing policies and targets for inclusion of recycled materials in new products

•

Providing financial incentives and policy tools that assist with collection systems

•

Shifting to government contracts that require either rental (and return) of electronic
devices or take-back/buy back (and recycling) as part of the supply contract

•

Mandating production processes that drive disassembly and repair

•

Creating clear requirements/regulations for data removal from recovered items

•

Extending producer responsibility legislation to more electronic products/components.
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1 Introduction
The Department of Water and Environmental Regulation (DWER) engaged Encycle Consulting
(Encycle) to undertake Material Flows Analysis, on electrical and electronic waste (e-waste)
generation and processing in Western Australia.
Material Flow Analysis (MFA) is the systematic assessment of the flows of materials, within a system,
defined in space and time.

1.1

Scope

This project was borne out of the target in the WA Waste Avoidance and Resource Recovery
2030 of 75% material recovery by 2030, and a need to identify the best options for managing ewaste to support the objectives and targets of the Strategy.
The scope of works was to:
•

Produce a Material Flow Analysis of e-waste for a defined period of time

•

Document the categories, types, tonnages and flows of e-waste generated in WA for the
defined period of time

•

Estimate future tonnes of categories of e-waste generation in WA (i.e. e-waste arising)

•

Identify and map existing e-waste collection and recycling infrastructure and capacities

•

Broadly review the e-waste recycling infrastructure capacity required in WA to manage
the projected tonnes of categories of e-waste arising

•

Assess the amount and type of e-wastes expected to be managed by existing schemes
or schemes which are likely to be introduced under existing national commitments.

This report presents two material flow analyses: 1, for e-waste generation (based on reported
data) for the 2019-20 financial year and 2, for projected e-waste generation for 2020 to 2040
modelled on a ‘business as usual’ basis (i.e. in the current market and policy settings) (using a
bespoke model developed by Encycle Consulting).
It is not within the original scope of this project to analyse the impact of potential policy options
or to report on the e-waste MFA modelling results with different market factors or policy settings
in place. Notwithstanding, analyses and review of data to assess the order of magnitude of ewaste that will potentially be disposed to landfill over the term of the Waste Strategy 2030 and
beyond to 2040 has been undertaken. It is noted that there are limitations to the additional
analysis and review, given that there is very little reliable data or credible projection information
available either globally or specifically for the Western Australian context on e-waste recycling.
Further to the research already outlined, qualitative analysis has been undertaken, based on
discussion findings of interviews held to obtain datasets, on selected electrical and electronic
products (e-goods) with respect to future trends to “placed on market”. The list of interviewees
is presented in Appendix A.
For the purpose of this report, placed on market (POM) refers to:
POM = e-good products imported – e-goods exported
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1.2

Defining e-waste generation

‘Generation’ in the waste context refers to the point at which an object is deemed to be
unwanted or not working and it enters the waste stream (i.e. is discarded). For the purposes of
this project, e-waste generated by consumers, small to medium enterprises (SMEs), larger
corporations, small to medium scale industry and government sectors 1 in WA has been estimated
in tonnages. Defining e-waste generation in this way is consistent with the United Nations (UN)
definition of waste generation.

1.3

Modelling e-waste generation

Two material flow analyses were undertaken on e-waste generation in WA, one to assess the
material flows of e-waste for a defined period of time and provide a ‘snapshot’ of the
management and recycling of categories of e-waste. The second MFA was modelled to identify
the flow of e-waste from historical and current data and to estimate projected future e-goods
placed on market (using goods placed on the market to estimate e-waste generation).

1.3.1

Material Flow Analysis 2019-20

For the purposes of the scope of works, Encycle, in consultation with the DWER, defined:
•

The MFA “system” as: the sources (categories) of e-waste, collection mechanisms,
processing pathways / landfill, end markets / landfill

•

The MFA “space in time” as the e-waste generated in the 2019-2020 financial year.

1.3.2

Material Flow Analysis 2020-40

A bespoke model was developed to model the flow of e-waste based on historical and current
e-goods placed on market to project e-waste arising from 2020 to 2040. For the purposes of this
analyses, placed on market is product imports minus exports. Placed on market (POM):
•
•
•

has been analysed from the UN Commtrade Database to calculate e-goods placed
on the Australian market from 1990 to 2020
e-goods placed on the Australian market have been projected using GDP estimates
from 2020 to 2030
e-goods placed on the Western Australian market have been estimated using the
percentage of WA population, to the Australian population, from 1990 to 2030.

These calculations project the tonnes (t) of e-goods placed on the Western Australian market
from 1990 to 2030.
The model is based on this empirical trade data and uses the apparent consumption method for
calculating the POM and a sales-lifespan model; to project e-waste that will be used, stored, reused and then discarded. This method is comparable with the methods used for the Victorian

1 Adopted from: Managing e-waste in Victoria: Policy Impact Assessment, pg.2 para1.2.1, available:
https://www.environment.vic.gov.au/__data/assets/pdf_file/0026/408347/Managing-e-waste-in-Victoria-PIA-PDF.pdf,
accessed: February 2021. Industry does not incorporate industrial sectors such as mining and engineering.
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MFA, by the USA EPA and with the common methodology approach as defined in Article 7 of
the EU-WEEE Directive 2.
Data from the model is presented as two datasets:
I.

e-waste generated, from 2020 to 2030, from products placed on market from 1990
to 2030
e-waste generated from 2030 to 2040 accounting for lifespans and e-waste still
arising from product purchased from 1990 to 2030.

II.

Two datasets are presented as e-waste arising from 2030 to 2040 does not include products
placed on market from 2030. Encycle determined that there are too many variables in projecting
e-goods purchased from 2030 to 2040 including:
•
•
•

Impact of increasing range of e-goods e.g. the “internet of things”
Potential global impacts on GDP forecasts
Drivers at a national and international scale towards ‘safe and circular’ design (and
recycling) of e-goods

In summary, the model shows estimated e-waste generation from 2020 to 2040 from products
placed on market and used, reused and discarded by consumers, businesses and government,
from 1990 to 2030.

1.4

Presentation of Findings

The findings for this e-waste MFA are presented as follows:
•

•

Report containing
-

Detailed description of MFA scope and methodology

-

MFA flow diagrams depicting POM and e-waste generation for 10 categories of
e-waste and current management in WA for the specified period 2019-20

-

MFA flow diagrams depicting POM and e-waste generation estimations for 10
categories of e-waste for 2020-2030

-

Mapping of current e-waste collection and processing infrastructure in WA

Excel spreadsheet ‘e-waste MFA Model’ containing
-

Bespoke model developed by Encycle to analyse material flows

-

POM calculations for 1990 to 2020 from UN Commtrade Database

-

Category e-goods estimations and projections for WA for 2020 to 2040

-

e-waste recycling datasets (for 2019-20)

-

Australian Bureau of Statistics (ABS) population stats from 1990 to 2040

-

e-goods weight and lifespan data

2 UNU (2014), ‘The global e-wats monitor 2014: Quantities, flows and resources’, Available:
https://i.unu.edu/media/unu.edu/news/52624/UNU-1stGlobal-E-Waste-Monitor-2014-small.pdf, Accessed: April 2021
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2 Research Methodology
To obtain available datasets on e-goods placed on market in Western Australia, e-waste
generated, collection and processing of e-waste, Encycle undertook the following tasks:
•

A project inception meeting with DWER to discuss and obtain any relevant data, reports
and information and determine categories and timeframes of the Material Flow Analysis

•

Desktop research to identify e-waste generation models, review sources of information
and data on e-waste generation and recycling, future trends and investigate reports on
e-waste recycled in WA

•

Interviews with industry and associations involved in e-waste management as well as
product stewardship scheme operatives to obtain sources of information / data, where
e-waste is recycled / managed and future trends (refer Appendix A for list of
interviewees)

•

Over the course of the project, Encycle obtained datasets from industry associations,
industry contacts, product stewardship schemes, state and local government, e-waste
recyclers including metals recyclers, e-waste processing (primary and secondary
processors)

•

Reviewed data sources (the confidence level rating of the datasets is presented in
Table 1)

•

Existing and proposed product stewardship schemes were reviewed to assess
categories (or sub-categories) of e-wastes expected to be managed by existing or
proposed schemes (refer section 4)

•

A review of infrastructure for e-waste collection and recycling across WA was
undertaken on DWER prescribed premises licences to identify current and future
capacity (refer section 8)

•

Encycle undertook a high-level review of circular economy models for e-waste and
provided comment in relation to current management of e-waste in WA (section 9)

•

A bespoke comprehensive model was developed to model data for two material flow
analyses based on product placed on market in WA and estimated e-waste generation
arising. The MFA model methodologies are detailed in section 3.

2.1

Research to Address Data Gaps

During the course of research and interviews undertaken to obtain datasets for the analysis of ewaste generation and management across WA, the following ‘data gaps’ were identified:
•

Whilst data was obtained from product stewardship operator ANZRP, data was
provided on a collated basis for e-waste recycled and reported by (1) e-waste
recyclers and (2) directly from NTCRS member signatories. No breakdown on items was
provided

•

Limited or no data was available on exports of e-waste from Western Australia.
Discussion with a Canon Australia representative advised that distributors do re-distribute
(and export) electrical and electronic goods from businesses. A review of distributor
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specific import and export data would be required to determine the level of export from
companies such as Canon, Fujitsu etc. This data was not available for this study.

2.2

•

There is limited or no data available on categories 2, and 4 to 10 e-waste recycled.
Therefore, the percentage that could be recycled or sent to landfill could not be
estimated. Data that was provided by e-waste recyclers reports that it is predominantly
category 3 e-waste that is recycled

•

Detailed audits of collection / transfer facilities and logistics would be required to
delineate tonnes of category 2 to 10 currently recycled. Audit data is not currently
available.

•

Licence information does not generally delineate the amount / types of e-waste
permissible on a licence. It is therefore difficult to determine future collection capacity
for local government / private waste operator facilities. Licence’s detail overall
tonnages for waste. A detailed review of e-waste collection infrastructure would need
to be undertaken to understand the short, medium and longer-term capacity of
collection infrastructure.

Data sources confidence levels and limitations

Table 1 details the data sources obtained for modelling of e-waste generation and current
processing and management of tonnages generated for the MFA. Based on the assessment of
data and interviews, Encycle has provided an overall confidence level rating on the datasets.
A key finding is that there are high confidence levels in data obtained for e-waste generated that
is captured by existing or proposed product stewardship schemes and / or where component
parts have high market value when processed.
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Table 1: Data sources, confidence levels and limitations
Confidence
level

Data source/s

Limitations

Placed on Market (POM) Australia
High

Commtrade Database. Available:
www.commtrade.un.org

International trade data do not distinguish
between new and used EEE, and, obviously
illegal trade flows across countries are
cumbersome to measure directly, due to the
illegal nature of the activity. An interesting
update is that recently, the Harmonised System
Committee (HSC) provisionally adopted
amendments to the HS codes to provide for the
identification of electrical and electronic waste
in the HS nomenclature under 8549. The
amendments are likely to enter into effect on 1
January 2022 (Basel Convention)

Placed on Market (POM) Australia
UN Commtrade Database. Available:
www.commtrade.un.org

High

Based on % population of WA to Australia and
may not correlate to the variances in e-goods
consumption by Western Australian consumers,
business and government. Likely to be
variances in some products to POM in an
Australia wide context. Note: trade data is not
available on a state / territory level from
Commtrade Database
Population

Australian Bureau of Statistics
population dataset: ABS
3105.0.65.001 Australian historical
population statistics, 2019

High

e-waste processing
Relevant to sub-categories within Category 3 –
IT & Telecomm captured by the NTCRS (i.e.
monitors, laptops, printers, computers, TVs,
mice, keyboards, remote controls)

Product Stewardship Scheme data
from NTCRS sourced for 2019-20 from:
-

Total Green Recycling
Australian Information Industry
Assoc. (AIIA)
Annual reports: overview of data
Selected Local government
Waste Transfer Stations (WTS)
Discussion with Canon
Common Use Agreement (CUA)
data

Product Stewardship Scheme data
from mobile phones sourced from:
-

Mobile Muster
Annual reports (Australia wide
data)
Interview with recycler (TES-AMM)
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High

High

Relevant to sub-categories within Category 3 –
IT & Telecomm captured voluntary by Mobile
Muster (i.e. mobile phones, chargers, batteries)
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Data source/s

Confidence
level

Limitations

Interviews with Alvin Piadasa (TESAMM) and Spyro Kalos, Mobile Muster
Data from SIMS Metal Recycling
Interview with SIMS

Low to
Medium

Data relevant to Category 1 – Large
Appliances (i.e. fridges, washing machines,
driers, dish washers, cookers, micro-waves,
electric fans, air conditioners)
Data not recorded on e-waste, data recorded
as “light gauge” metal. Light gauge includes
metals from e-waste but also includes garden
sheds, building scrap etc. SIMS provided an
indicative percentage of light gauge metals
that may form e-waste
Data provided on tonnages processed of light
gauge material and high-level estimation by
SIMS

e-waste recycler dataset from Total
Green Recycling, review of selected
local government datasets

Not a lot of
data
available

Interview with CESA

e-waste processed by metal recyclers in any
given year includes processing of stockpiled
metals, and processing of material from other
metal recyclers (collection contractors).
Category 1 data from Sims Metal is therefore
not an accurate reflection of e-waste
generation in any 12-month period
For category 2, and categories 4 to 10, there is
limited data available for the amount recycled.
E-waste generated from these categories is not
captured by any product stewardship scheme,
and may not have high market value in terms
of component parts and end markets

Batteries
Data from:
- WALGA: Household Hazardous
Waste
- Australian Battery Market Analysis,
(Battery Stewardship Council,
2020), data analysis provided by
Envisage Works
- Interview with Brett Buckingham,
Battery Stewardship Council (BSC)

Medium to
High

Research not undertaken for WA specifically,
estimations based on percentage population
of WA to Australia made

Photovoltaics
Data from Western Power
Interview with Tristy Fairfield, Low
Carbon Australia
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Not available
– for internal
use only

Western Power contact but advised that data
on photovoltaics used for the Distributed Energy
Roadmap (Energy Transformation Taskforce,
December 2019) is for internal use
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3 MFA Model Methodology
The development of the MFA methodology has been undertaken in consultation with DWER, from
a review of findings from the desktop research into national and international e-waste reporting;
from review and discussions with the researchers of the ‘Victorian E-waste Market Flow Analysis’
produced for Sustainability Victoria in 2015 3 and also following consultation with Total Green
Recycling on reporting under the NTCRS. Consultation with DWER indicated that the approach
to estimating e-waste generation should align with work undertaken in other jurisdictions.
The model produced for the Sustainability Victoria project (2015) was modified and updated to
provide data for the Department of Agriculture, Water and Environment ‘National Waste Report
2020’ 4.
Comparable methodologies that informed the development of the MFA Model, used to
calculate e-waste generation for Western Australia for this project, include:
•
•
•

3.1

The Global E-Waste Monitor (2020), “Calculation of EEE Placed on Market (POM), Ewaste Generated, and Stocks, Annex 2 Methodology” pg.100 5
E-waste statistics: Guidelines on classification, reporting and indicators (2015), “Annex 2:
Lifespan profiles of various EEE in the Netherlands, France and Belgium” pg.46 6
“Electronic Products Generation and Recycling in the United States (2013 and 2014)”,
2.0 Revised Generation Methodology pg.1 7

Categories of e-waste

The categories of e-goods (and subsequently e-waste) analysed for the MFA Model were
determined in consultation with DWER and based on:
•
•
•
•
•

Categories used by other Australian jurisdictions in reporting on e-waste
Review of international reporting on e-waste5
How e-waste is categorised by e-waste collection mechanisms (i.e. mainly through
product stewardship and local government collections)
Categories e-waste recyclers use to report to product stewardship schemes e.g. NTCRS
United Nations University ‘UNU-KEYS’ e-goods categories 8

Ten (10) broad categories (and sub-categories) were modelled using UNU-KEYS and are
presented in Appendix B.
Data for an additional two (2) categories of batteries and photovoltaics were analysed using
specific data researched and obtained by Encycle. Data was obtained from reporting to the
Battery Stewardship Council (BSC) and the Distributed Energy Roadmap (Energy Transformation
Taskforce, December 2019) from Western Power for photovoltaics respectively. Refer section 2.2
for detail on data sources.
3 Blue Environment, Ascend Waste and Environment (2015), ‘Victorian E-waste Market Flow Analysis’. Report provided to
Encycle by DWER Project Officer
4 Available: https://www.environment.gov.au/protection/waste/national-waste-reports/2020, Accessed: April 2021
5 UN, Unitar, ITU, ISWA (2020), ‘The Global E-Waste Monitor (2020)’, Available: https://www.itu.int/en/ITUD/Environment/Documents/Toolbox/GEM_2020_def.pdf, Accessed: March 2021
6 United Nations University (2015), ‘E-waste statistics: Guidelines on classification, reporting and indicators’, Available:
https://exp.unu.edu/media/project/174/E-waste-Guidelines_Partnership_2015.pdf, Accessed: March 2021
7 U.S. Environmental Protection Agency (2016), ‘Electronic Products Generation and Recycling in the United States
(2013 and 2014), Available: https://www.epa.gov/sites/production/files/201612/documents/electronic_products_generation_and_recycling_2013_2014_11282016_508.pdf, Accessed: March 2021
8 Available: https://unu.edu/projects/e-waste-quantification.html#outputs, Accessed: March 2021

Page 16

Encycle Consulting Pty Ltd

3.1.1

HS Codes

Findings from the review of desktop research demonstrates that the central classification for ewaste are the UNU-KEYS. The UNU-KEYS classification system groups electronic products into
homogeneous groups of average weight, market behaviour, and environmental relevance. The
international standardised Harmonized Commodity Description and Coding System, also known
as the Harmonised System (HS) or tariff nomenclature, is globally used to classify traded products,
including electronics. UNU-KEYS linked to the HS codes by the University National University have
been used to obtain import and export data on e-goods from the UN Commtrade Database.
The UN Commtrade Database is a repository of official international trade statistics and relevant
analytical tables, to which Australia reports trade data and imports and exports. The full list of HS
codes corresponding to UNU-KEYS is presented in Appendix B.

Table 2: Categories of e-waste
Category

Examples

1 - Large household appliance

Fridges, Washing machines, Driers, Dish washers,
Cookers, Micro-waves, Electric fans, Air conditioners

2 - Small household appliances

Vacuum, cleaners, Irons, Electric shavers, Kettle,
toasters, Coffee machines, Hair dryers, Watches

3 - IT and telecom equipment

Monitors, Laptops, Printers, Computers, TVs, Mice,
keyboards, Remote controls, Mobile phones

4 - Consumer equipment

Music instruments, speakers, cameras

5 - Lighting equipment

Fluorescent lights, Compact fluorescent, High intensity,
Discharge lamps, Lamps, LEDs

6 - Electrical and electronic tools

Drills, Saws, Sewing machines, Lawn mowers, Batteries

7 - Toys, leisure and sports
equipment

Electric trains or car racing sets, Consoles, Hand-held
video games, Radios, Musical instruments, Amplifiers,
Electric bikes, Rowing machines

8 - Medical devices

Medical devices / lab devices

9 - Monitoring and control
instruments

Monitoring and control, Smoke detector, thermostats,

10 - Automatic dispensers

Automatic food / drinks dispensers

11 - Batteries

Batteries embedded in electrical and electronic
devices and products

12 - Photovoltaics

Solar panels

Page 17

Encycle Consulting Pty Ltd

3.2

MFA Model Steps

This section details the steps to obtain, manipulate and verify data used for the models detailed
in section 3.3 and 3.4; MFA 2019-20 and MFA 2020 to 2040.

Table 3: MFA Model steps to obtain, manipulate and verify data
Steps to obtain data

Manipulation / Verification
Product on Market (POM)

 For Australia, the international trade statistical
data for imports and exports was extracted
from the UN Commtrade Database using the
HS codes
 This was extracted for the ‘world’ and 257 HS
codes for the years 1990 to 2020
 Trade data was not available for UNU-KEY
0002: photovoltaic panels from the
Commtrade Database
 Encycle obtained data for this category from
industry contacts, Western Power and
correlation with desktop research
 Data for the category of batteries was
obtained for extensive analysis of sales and
usage of batteries undertaken for the Battery
Stewardship Council.
 The trade data was then categorised under
Category 1 to 10
 The weight (t) for Placed on Market (POM) for
the UNU-KEYS was calculated using the
apparent consumption approach: POM =
Import + Domestic Production – Export.
 Discussion and interviews with product
distributors (i.e. members of the AIIA and ewaste recycler Total Green Recycling in WA
indicated that limited manufacturing of egoods occurs in WA)
 The exception being manufacture of air
conditioning units. This finding is supported by
research undertaken on domestic production
of e-goods for the Victorian MFA
 Consequently, given the limited and lack of
data on domestic production, the following
approach was used for the WA MFA Model:
POM = Imports – Export
 POM data was projected from 2020 to 2030
using researched GDP % growth/decline
figures for 2021 to 2024. For 2025 to 2030, the
GDP rate of 2.48% used by Sustainability
Victoria in analysing e-waste generation on a
‘higher sensitivity’ scenario was used
 The higher rate was used to provide a ‘worst
case scenario’ basis for analysis

-

Selection of the relevant codes using UNU-KEYS
and HS codes (refer Appendix B)
Manual corrections were performed on
selected UNU-KEYS. For instance, CRT TVs have
not been sold in recent years in Australia
though limited amounts are processed by ewaste recyclers in WA

-

On review of the initial MFA modelling, Encycle
converted the quantity (i.e. number of items
imported and exported) to tonnes based on
researched average weights of items in the
UNU-KEY codes, for HS codes where 0 Kgs was
reported

-

The average weights used were derived from
‘E-waste Statistics Guidelines’ for the year 2016 9

-

This conversion was necessary so as not to
‘skew’ the e-waste generation being
accounted for by not analysing the years 1990
to 2000

9 Forti, Balde, and Kuehr (2018), ‘E-Waste Statistics Guidelines’, Annex 3, Available:
http://collections.unu.edu/eserv/UNU:6477/RZ_EWaste_Guidelines_LoRes.pdf, Accessed: May 2021
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Steps to obtain data

Manipulation / Verification
POM Western Australia

-

Population data was obtained from the ABS
for 1990 to 2040 for Australia and Western
Australia, and WA population calculated as a
% of Australia’s population for each year

- Population data from ABS verified against that
being used by DWER for the analysis of waste
infrastructure in WA. Some minor discrepancies
in population numbers. ABS data used as a
more complete year on year dataset from
1990 to 2040
- The WA population % was then used to
estimate the tonnes of e-goods apportioned to
WA from POM to Australia; giving a POM for
WA for Category 1 to 10

e-waste generation WA
-

Weibull Function used to calculate e-waste
from goods purchased in 1990 to 2030

-

Weibull function accounts for lifespan of
category 1 to 10 products, re-use and
storage factors. Re-use includes passing on
devices to family/friends, social enterprise,
schools etc. use, rental markets, sale of
products

-

Based on lifespans of e-goods, disposal of
categories from 1990 to 2030 calculated from
2020 to 2040 using Weibull Function

-

Discussion with e-waste recyclers Total Green
Recycling and TES-AMM, CESA and Mobile
Muster indicates that the re-use market is
strongest for Category 3: IT & Telecomm.
Extension of life estimated by 3-4 years
suggested, as operating / software systems
become outdated in terms of functionality

Collection / Transfer
-

Information from recyclers, product
stewardship, waste collection (section 2.2)

-

Shown in terms of flow of categories in the MFA
Model

Processing in WA
-

Data from recyclers, product stewardship
and desktop research on product
stewardship schemes (section 2.2)

-

Shown in terms of flow of e-waste categories in
the MFA Model

Component end points
-

3.2.1

Information on end-points from recyclers,
product stewardship schemes

-

Shown in terms of flow of e-waste categories in
the MFA Model. Data on metal recycling for
category 1 reported for 2019-20 MFA Model

Weibull Function

The calculation of e-waste generated for WA is based on empirical data (from the UN
Commtrade Database) and the apparent consumption method for calculating the POM and a
sales-lifespan model. Lifespan data for each POM category (based on UNU-KEYS) is analysed
using a Weibull function to calculate the e-waste generated. This method is comparable with
the methods used for the Victorian MFA, by the USA EPA and with the common methodology
approach as defined in Article 7 of the EU-WEEE Directive 10.

10 UNU (2014), ‘The global e-wats monitor 2014: Quantities, flows and resources’, Available:
https://i.unu.edu/media/unu.edu/news/52624/UNU-1stGlobal-E-Waste-Monitor-2014-small.pdf, Accessed: April 2021
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3.3

MFA Model 2019-2020

Data was obtained for products place on market and the amount of e-waste recycled in 201920. Table 4 describes each step in the MFA for e-waste in Western Australia for 2019-20.

Table 4: MFA Model 2019-20 steps
Step

Description

Product on
Market (POM)

Australian imports minus exports of electronic and electrical goods by category
tonnes

POM Western
Australia

POM, based on % of WA population to Australian population (11% as at 2019-20),
by category and estimated in tonnes

Markets

Consumers of e-goods. Derived from review of e-waste recycling data, industry
interviews, e-goods importers interviews, Australian Information Industry Association
interview, Encycle experience of e-goods usage

e-waste

e-waste discarded by category and estimated in tonnes

Collection /
Transfer

Mechanisms by which e-waste is collected / transferred for processing and
management in tonnes, or disposed to landfill. Derived from review of e-waste
recycling data, interviews with industry, Encycle experience and waste industry
contacts (i.e. skip bins operators)

Processing

Where e-waste collected / transferred is sent and how it is managed. Derived from
review of e-waste recycling data, interviews with industry – recyclers and product
stewardship schemes, Encycle experience and industry contacts

Component
end points

Destination of e-waste components following processing by recyclers in tonnes
including residual waste to landfill. Derived from review of e-waste recycling data

3.4

MFA Model 2020 to 2040

Modelling for e-waste generated in Western Australia for products placed on market from 1990
to 2030 and e-waste projected to be generated from discarded products from 2020 to 2040 was
undertaken. Table 5 describes each step in the MFA for e-waste in Western Australia for 2020-40.
Table 5: MFA Model 2020-40 steps
Step

Description

Product on
Market (POM)
Western
Australia

Australian imports minus exports of electronic and electrical goods (egoods) by category in tonnes from 1990 to 2020. Extrapolation of e-goods
POM from 2021 to 2030 undertaken by researched GDP from Department
of Treasury to 2024. Rate of GDP at 2.48% used from high scenario % used
for the Sustainability Victoria (2015) ‘Victorian E-waste Market Flow
Analysis’
POM, based on % of WA population to ABS Australian population data
from 1990 to 2040, by category and estimated in tonnes
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Markets

Consumers of e-goods. Derived from review of e-waste recycling data,
industry interviews, e-goods importers interviews, Australian Information
Industry Association interview, Encycle experience of e-goods usage

Processing in WA

Where e-waste collected / transferred is sent and how it is managed.
Derived from review of e-waste recycling data 2019-20, interviews with
industry – recyclers and product stewardship schemes (PS), and desktop
review of targets under PS Schemes

3.4.1

MFA Model 2020-2040 assumptions

To estimate tonnes of e-waste generation from 2020 to 2040, Encycle made the following
assumptions with respect to recycling:
•

Category 1 – Large household appliances
-

•

Category 2 – Small household appliances
-

•

•

11

A recycling percentage of 58% has been applied based on discussion with metals
recyclers, projections of scrap metal market value 11 and data from recyclers for
2019-2020

A recycling percentage of 3% has been applied based on discussion with metals
recyclers, local governments and a review of several local government e-waste
datasets for 2018-19 and 2019-20

Category 3 – IT and telecommunications
-

A review of sub categories of products in the Commtrade Database and a review
of products captured under the NTCRS showed that 90% of Category 3 products
in the Commtrade database align to those captured under the NTCRS

-

The recovery target of 80% for the NTCRS by 2024/25 was used to estimate
recycling tonnages from the 90% of products under Category 3 that align with the
NTCRS covered products

-

It is assumed that the 80% recovery target will be met and that Mobile Muster will
also achieve rates of 80% recovery up to 2030

-

A residual to landfill of 2% (based on discussion with recyclers and review of the
2019-20 recycling datasets obtained for the project)

Category 5 - Lighting
-

A review of sub categories of products in the Commtrade Database and a review
of products captured under the mercury product stewardship scheme showed
that 1% of Category 5 products align to those captured under this scheme

-

It is assumed that the entire 1% is recycled

Available: https://www.ibisworld.com/au/industry/scrap-metal-recycling/4044/
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4 Product Stewardship Schemes
A high-level assessment of existing and proposed product stewardship schemes was undertaken
to primarily inform potential impacts on the modelling of processing and management of future
e-waste generation. Changes to existing schemes e.g. changes to the NTCRS funding structure
(May 2021), implementation of new schemes e.g. Battery Stewardship, and coverage of
schemes across Western Australia in terms of collection logistics all have the potential to impact
on e-waste generation and management.
The Recycling and Waste Reduction Act 2020 provides the framework for national Product
stewardship schemes in Australia to created and administered. The Act covers voluntary, coregulatory and mandatory product stewardship arrangements and is administered by the
Department of Agriculture, Water and the Environment (DAWE). Schemes can also be created
outside of this legislative framework.
There are several product stewardship schemes in place which cover some types of e-waste and
are nationally run (some voluntary schemes are specific to certain states, however none in WA
are relevant to e-waste). The current product stewardship schemes relevant to electronic and
electrical waste are:
•

Televisions and computers; peripherals and printers (regulated)

•

Mobile phones and associated peripherals (voluntary accredited)

•

Mercury-containing lamps (voluntary unaccredited)

•

Batteries (specific schemes run by ALDI and Battery World stores, voluntary unaccredited)

In addition, schemes that are currently under development include:
•

Batteries: additional schemes are being developed by Battery Stewardship Scheme,
Officeworks and EXITcycle (voluntary)

•

Photovoltaic systems (solar panels): leading jurisdiction is Sustainability Victoria, in
association with other States and Territories

The review of the above schemes was supported by information from interviews with product
stewardship scheme representatives including those outlined below (refer Appendix A for full list
of interviews):

4.1

•

AIIA: Australian Information Industry Association

•

CESA: Consumer Electronics Supplier Association

•

NTCRS: National Television and Computer Recycling Scheme

•

Mobile Muster

•

Battery Stewardship Scheme

Product Stewardship schemes for electronic products

Operators of systems under the NTCRS and for Mobile Muster are required to report annually on
the outcomes for recycling of relevant products (other voluntary, unaccredited schemes are not
required by the DAWE to provide reports). Refer Table 6 for a summary of reporting for 2018/19
(most recent available) by scheme operators.
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In 2018, The Australian Department of Environment and Energy (DEE) undertook a review of the
product stewardship schemes in place (tabled in Parliament and published in 2020). The Review
found that the Product Stewardship Act was a relevant and effective mechanism for driving
environmental, social and economic outcomes.
Overarching recommendations included continuation of product stewardship as an essential
tool for implementing a circular economy and also to retain the flexible nature of the policy
framework. The Review noted that: Many stakeholders called for broader and more innovative
thinking about how product stewardship can better support circular economy principles.

4.1.1

National Television and Computers Recycling Scheme (NTCRS) Product
Stewardship Scheme

The DEE Review found that it is essential that the NTCRS continues to evolve to meet both
community expectations and also the 80% recycling target for 2024/25. To facilitate achieving
this target the NTCRS provides collection and free drop off services. From 2012 to 2015, more than
3,493 collection and free drop off services were provided to households and SMEs.
The outcomes of the interviews held during this project indicated that the NTCRS is an important
mechanism for the collection of Category 3 – IT & telecoms e-waste. Discussion indicated that IT
& Telecommunications is one of the fastest growing e-goods categories in Australia (and WA).
Despite the fact that items weigh less than other categories, the quantities of items being placed
on the market is growing significantly. This Category also encompasses the “internet of things”,
and discussion with CESA and AIIA indicates that this category will ‘explode’ (grow rapidly) over
the next 5 to 10 years.

4.2

Product Stewardship Schemes and Targets

A summary of the product stewardship schemes applicable to WA is provided in Table 6. Encycle
reviewed recovery targets for the existing and proposed product stewardship schemes outlined
in the above sections, presented in Table 7.

Table 6: Summary PS Schemes operating in WA and recovery targets 12
Operator

Ownership

Website

Participants/ method of
collection

Volumes 2018/19

www.ecycl
esolutions.n
et.au

256 collection locations;

12.1 mt (116
tonnes in WA) (of
which 11.99 mt
recycled)

Television & computers
Ecycle

QLS (Logistics Co.). In WA
recycling undertaken by
Total Green Recycling

21 member
organisations;
Other recyclers/
businesses

Based on Product Stewardship Annual Reports (www.environment.gov.au/protection/waste/product-stewardship). This
is the most recent data available on annual reports. Encycle has obtained data directly from industry for 2019-20 for MFAs.

12
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Operator

Ownership

Website

Participants/ method of
collection

Volumes 2018/19

ANZRP
(Australia &
New
Zealand
Recycling
Platform)

Not-for-profit e-waste
recycling service formed
by group of major
electronics brands. In
WA recycling
undertaken by Total
Green Recycling

www.anzrp.
com.au

276 ‘Techcollect’ dropoff sites; collections from
64 members

22 mt recycled
(collection total
unclear) *includes
NZ. 1,726 tonnes
from WA

www.mobil
emuster.co
m.au

3,500 drop off points
across Australia + postback service

84.1 tonnes (63%
handsets; 37%
accessories)

Mobile phones
Mobile
muster

Voluntarily funded by all
handset manufacturers
and network carriers.
Managed by AMTA
(Australian Mobile
Telecommunications
Association)

Data for 2018-19
for WA obtained
from Mobile
Muster of 5.92 mt

Table 7: Product stewardship recovery targets
Scheme

Recovery targets

NTCRS

80% of the products collected, based on weight to 2026/27

Mobile Muster

No target

Mercury-containing lamps

No target

Battery Stewardship

No target

Photovoltaic systems

Align with National Waste Policy target of 80% recovery by
2030
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5 MFA 2019-20: Category 1- Large household appliances
This Section discusses the findings of the WA e-waste Material Flow Analysis for data for the
financial year 2019-20 for Category 1 – Large Appliances. Figure 1 shows the WA e-waste MFA
for Category 1 – Large Appliances for 2019-20.

5.1

Findings

On review of the information for Category 1 and further discussion with both e-waste and metal
recyclers, Encycle determined to present the findings for Category 1 – Large Appliances on a
separately developed e-waste MFA, as:
•

Recyclers indicated that metals recycling occurs, on any given year, on material that
has been stockpiled either in metropolitan, regional or rural waste transfer stations

•

Consequently, amounts of Category 1 e-waste generated over a number of years could
be processed in just one year. This appears to be the case on review of metals recycling
data for 2019-20 of 55.3 kt (it is not possible to determine the exact timeframe over which
this tonnage of e-waste was generated or how long it was stockpiled for)

•

A significant amount of residual waste was sent to landfill from metals collected for
processing in 2019-20, at an estimated 12.2 kt of Category 1

•

About two thirds of the e-waste metals recycled (38.7 kt) is exported inter-state and
discussion with recyclers indicates that it is predominantly sent to smelters in Newcastle,
NSW. The remainder is exported overseas at 16.6 kt

•

A review of an Ibis report into the scrap metal industry11 forecasts that the demand for
metals will continue to grow. Strong market value for scrap metals will likely continue to
impact on the recycling rates for Category 1 e-waste as a consequence.
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Figure 1: WA e-waste MFA 2019-20 for Category 1
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6 MFA 2019-20: Category 2 to 10
This section discusses the overall findings of the WA e-waste Material Flow Analysis for data for the financial year 2019-20 and findings for Categories
2 to 10 (i.e. all electronic and electrical waste, excluding large appliances (Category 1), batteries and photovoltaic panels). Figure 2 shows the WA
e-waste MFA for these categories for 2019-20.

6.1

Overall Findings

A total of 45.2 kt of e-waste was generated in 2019-20 with 6.0 kt reported as being recycled. This represents a recycling rate of about 13% of e-waste
generated in 2020 across categories 2 to 10.
From analysis of generation and recycling data, discussion with recyclers, local governments and industry associations it is probable that a significant
amount of the 39.1 kt e-waste arising for 2019- 2020 is disposed to landfill. Some of the e-waste with unknown destinations may have been illegally
dumped or is stockpiled within homes/businesses although this is unlikely to account for a significant proportion of items.
Recycling data was obtained from e-waste recyclers, AIIA, ANZRP, Mobile Muster, selected local government WTS data and from state government
under the Common Use Agreement (CUA). Analysis of this data shows that of the e-waste recycled, it was predominantly Category 3 – IT &
Telecommunications e-waste items.

6.1.1

Export

Data for direct export of e-waste is not readily available. However, the stakeholders interviewed for this project consistently suggested that it is likely
that a minimal amount of e-waste is sent directly overseas without first undergoing primary / secondary processing in Australia.
Discussion with Australian e-waste recyclers indicated that a small percentage of the products collected (estimated 1-5%) is sent directly to export
from sub-categories 302 (Desktop PCs) and 303 (Laptops).
A detailed survey of both e-waste recyclers and electrical and electronic good suppliers would be required to assess goods that may be exported
directly for recycling. It is not clear how much e-waste is sent inter-state as it is not tracked and consequently there is no data available.
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Figure 2: WA e-waste MFA 2019-20 for Categories 2 to 10
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6.2
6.2.1

Category Findings
Category 2 – Small household appliances

There is limited or no data available for recycling of e-waste generated under category 2 – small
household appliances.
Discussion with metal recyclers and local government indicates and a high-level review of ewaste recycling data and local government (LG) data indicates that a minor amount of
category 2, about 3%, is sent for recycling to e-waste recyclers. This 3% figure is indicative and
further extensive review of local government data and metal recyclers processes would need to
be undertaken to verify the percentage of total e-waste generation which is in Category 2.
It is assumed the vast majority of e-waste tonnages generated from category 2 is disposed to
landfill, given the low reporting of recycling and the fact that this category is not captured by
any product stewardship schemes. Further, discussion and prior observations by Encycle at metal
recyclers indicates that Category 2 e-waste mostly comprises plastics, cabling and metals of low
/ no value.
Outcomes from interviews held with Consumer Electronic Suppliers Association (CESA) and the
Battery Stewardship Council (BSC) as well as e-waste recyclers indicates that some of these
materials may be disposed to metals recyclers but most is likely to be disposed to landfill.
Discussion with the BSC also indicates that recycling of category 2 e-waste could present issues
with the increase of lithium-ion battery integration in products in this category.
Local government indicated that the recycling bin can contain e-waste disposed by residents
that is sent as residual from landfill from material recovery facilities (MRFs).

6.2.2

Category 3 – IT & Telecommunications

Recycling data was obtained from e-waste recyclers, AIIA, ANZRP, Mobile Muster, selected local
government WTS data and from state government under the Common Use Agreement (CUA).
A reported 4.3 kt was recycled in 2020 from Category 3 and an additional 0.09 kt residual to
landfill.
Outcomes of the interviews with the AIIA, the ANZRP and the CESA advised that a small quantity
of products that are not technically covered by the NTCRS are collected through their programs
and campaigns and recycled. However, it is mainly e-waste captured under sub-categories of
Category 3 that is recycled, which includes:
•

Sub-category 301: Small IT (i.e. routers, mice, keyboards, external drives & accessories)

•

Sub-category 302 Desktop PCs

•

Sub-category 303: Laptops

•

Sub-category 304: Printers

•

Sub-category 308: Cathode Ray Tube Monitors (CRTs)

•

Sub-category 309: Flat display panel monitors (LED, LCD).
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Findings from the interview with Mobile Muster indicated that sub-category 306: Mobile Phones
captures e-waste recycled by the voluntary Mobile Muster scheme and in 2019-20 a reported
5.27 t was recycled with 0.11 t residual waste disposed to landfill.
The Mobile Muster scheme offers a wide range of collection points through telecom retail outlets,
retail outlets such as JB-HiFi, postal service and direct to e-waste recyclers, which facilitates
recycling of these e-goods.

6.2.3

Category 4 – Consumer equipment

There is limited or no data available for recycling of e-waste generated under category 4 –
consumer equipment.
It is assumed the vast majority of e-waste tonnages generated from category 4 is disposed to
landfill, given the low reporting of recycling and the fact that this category is not captured by
any product stewardship schemes.

6.2.4

Category 5 - Lighting

There is limited or no data available for recycling of e-waste generated under category 5 –
lighting.
A product stewardship is in place for lights containing mercury and this represents about 1% of
the product in this category.
Discussion with WALGA indicates that fluorescent light and mercury lighting are captured through
the household hazardous waste program. Notwithstanding, it is probable that a large
percentage of category 5 could be disposed to landfill or to the recycling bin and disposed
through MRFs.

6.2.5

Category 6 – Electrical and electronic tools

There is limited or no data available for recycling of e-waste generated under category 6 –
electrical and electronic tools.
It is assumed the vast majority of e-waste tonnages generated from category 6 is disposed to
landfill, given the low reporting of recycling and the fact that this category is not captured by
any product stewardship schemes.

6.2.6

Category 7 – Toys, sports and leisure equipment

There is limited or no data available for recycling of e-waste generated under category 7 – toys,
sports and leisure equipment.
It is assumed the vast majority of e-waste tonnages generated from category 7 is disposed to
landfill, given the low reporting of recycling and the fact that this category is not captured by
any product stewardship schemes. Further, most of the items in this category would not comprise
over 50% metals content and would be unlikely to be sent for recycling to metals recyclers.
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6.2.7

Category 8 – Medical equipment

There is limited or no data available for recycling of e-waste generated under category 8 –
medical equipment.
A review of e-waste recycling data for 2019-20 and the Common Use Agreement data for 201920 indicates that a small number of medical devices are sent for recycling. Discussion with the
CUA Administrator indicated that not all government departments utilised the CUA and some
may organise their own collection and recycling of e-waste. Consequently, this data is not
tracked through the CUA.
Some of the items in this category may comprise over 50% metals content and could be sent for
recycling to metals recyclers, but a breakdown of items recycled at metals recyclers was not
available.
It is assumed the majority of e-waste tonnages generated from category 8 is disposed to landfill,
given the low reporting of recycling and the fact that this category is not captured by any
product stewardship schemes.

6.2.8

Category 9 – Monitoring and control equipment

There is limited or no data available for recycling of e-waste generated under category 9 –
monitoring and control equipment.
It is assumed the vast majority of e-waste tonnages generated from category 9 is disposed to
landfill, given the low reporting of recycling and the fact that this category is not captured by
any product stewardship schemes.

6.2.9

Category 10 – Automatic dispensers

There is limited or no data available for recycling of e-waste generated under category 10 –
automatic dispensers.
It is assumed the vast majority of e-waste tonnages generated from category 10 is disposed to
landfill, given the low reporting of recycling and the fact that this category is not captured by
any product stewardship schemes.

6.3

Qualitative Findings

Outcomes of the interviews held indicated that e-goods would substantially increase over the
coming ten years with POM for the “internet of things”. Discussions indicated that the “internet of
things” is projected to increase by orders of magnitude in terms of items placed on market. The
“internet of things” is described as the interconnection via the internet of computing devices
embedded in everyday objects, enabling them to send and receive data.
Electric cars and electric bicycles were another category discussed during the interviews that
are expected to be placed on market in increasing quantities and that are not currently
accounted for by any product stewardship schemes or mechanisms for collection or recycling in
Western Australia.
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7 MFA 2020-2040
This section discusses the findings of the modelled Material Flow Analysis from 2020 to 2040 for ewaste for Categories 1 to 10, as well as data findings for Category 11 – Batteries and Category
12 -Photovoltaics.
The MFA model is projected on products placed on market from 1990-2030 and accounts for use,
re-use and storage as well as lifespans of products. The projected e-waste generation was
assessed against current and future product stewardship scheme recovery targets and / or
assumed markets of component e-waste materials (i.e. metals).

7.1

Overall findings

The results of the modelling show that a minimum of 1,614 kt of e-waste from categories 1 to 10 is
projected to be generated from 2020 to 2040. Note that this is a minimum projected amount and
does not include e-waste arising from products purchased from 2030 to 2040.

7.1.1

E-waste arising 2020 to 2030

Table 8 and Figure 3 show the tonnes of e-waste projected to be generated from 2020 to 2030
from products that have been placed on the market (i.e. purchased) during the years 1990 to
2030.
A total of 853 kt of e-waste was projected as generated from 2020 to 2030 from products placed
on market from 1990 to 2020 with 240 kt projected as being recycled.
From review of product stewardship schemes, discussion with recyclers, local governments and
industry associations it is probable that a significant amount of 613.1 kt e-waste arising from 2020
to 2030 is disposed to landfill.
Category 1 – large household appliances represent the highest tonnage of e-waste generated
from 2020 to 2030 at 321.9 kt, which is to be expected given the items in this category generally
comprise more than 50% metals and these products are common, large household items.
Category 2 – small household appliances also reports high tonnages of e-waste generated at
over 110 kt, as does Category 4 – consumer equipment at over 113 kt and Category 7 – toys and
sporting equipment at over 91 kt e-waste arising from 2020 to 2030.
Category 3 – IT & telecommunications is estimated to generate nearly 70 kt. Note that discussions
with industry indicate that Category 3 items will grow rapidly over the ten years from 2020 with
the expansion of the “internet of things”. Projected data may therefore be more a minimum that
maximum amount of expected e-waste arising in this category.
About 70 kt tonnes are also estimated to be generated to 2030 from Category 5 – lighting
equipment and 60 kt from Category 6 – electrical and electronic items. About 1% of products in
category 5 are captured by the mercury light product stewardship scheme with the remaining
e-waste arising not covered by any schemes.
Category 8 – medical, Category 9 – monitoring equipment and Category 10 – dispensers
comprise 19 kt collectively of e-waste arising.
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Table 8: E-waste generation by Category 2020 to 2030 (from products placed market from 1990 to 2030)
Category 1
- large
household
appliances

Year

Category 2
- small
household
appliances

Category 3
- IT &
telecomms

Category 4
- consumer
equipment

Category 5
- lighting
equipment

Category
6electrical

Category 7
– toys &
sports
equipment

Category
8medical

Category 9
- monitoring
equipment

Category
10 dispensers

Total

2020

23,498

9,213

6,812

11,424

5,049

4,754

6,378

190

1,165

179

68,663

2021

24,598

9,372

6,665

11,217

5,290

4,845

7,015

183

1,253

172

70,611

2022

25,703

9,519

6,508

10,972

5,523

4,939

7,594

177

1,335

163

72,435

2023

26,825

9,667

6,362

10,710

5,752

5,044

8,092

171

1,409

153

74,186

2024

27,969

9,821

6,245

10,448

5,977

5,162

8,492

167

1,474

142

75,898

2025

29,138

9,986

6,169

10,198

6,197

5,294

8,785

164

1,527

131

77,588

2026

30,333

10,164

6,141

9,972

6,412

5,436

8,967

162

1,567

120

79,275

2027

31,556

10,358

6,162

9,779

6,621

5,588

9,041

161

1,595

109

80,970

2028

32,808

10,568

6,226

9,626

6,824

5,746

9,017

161

1,611

100

82,685

2029

34,094

10,797

6,324

9,514

7,020

5,909

8,908

162

1,613

91

84,432

2030

35,415

11,043

6,449

9,446

7,211

6,076

8,732

164

1,604

84

86,224

Total Tonnes

321,937

110,508

70,063

113,308

67,875

58,794

91,022

1,862

16,155

1,444

852,968

Total kt

322

111

70

113

68

59

91

2

16

1

853

Recycled kt
Mostly
landfilled kt

187

3

49

-

1

-

-

-

-

-

240

135

107

21

113

67

59

91

2

16

1

613
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E-WASTE ESTIMATED TO BE GENERATED BY CATEGORY
FROM 2020 TO 2030 (TONNES)
350,000

300,000

321,937

250,000

200,000

150,000

100,000

113,308

110,508

91,022
50,000

0

70,063

67,875

58,794
1,862 16,155 1,444

Figure 3: e-waste arising by category modelled from 2020 to 2030 from products purchased from
1990 to 2030 (tonnes)
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Figure 4: MFA 2020-30
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7.2

e-waste recycled 2020-30

Table 9 shows the cumulative totals of e-waste estimated to be generated from 2020 to 2030 and
the projected recycling that could occur of these tonnages generated; based on product
stewardship schemes and targets, and markets for component materials.
Of the 853 kt modelled for e-waste arising across categories 1 to 10, 240 kt is projected to be
recycled with 613 kt most probably being disposed to landfill with a minor amount being
exported inter-state or overseas (c.1-5%).

Table 9: E-waste generation, recycling and landfill estimations for 2020-30
Year

e-waste
generated

e-waste
recycled

e-waste that is
mostly landfilled*

2020

68,663

18,737

49,926

2021

70,611

19,280

51,331

2022

72,435

19,817

52,618

2023

74,186

20,372

53,814

2024

75,898

20,961

54,937

2025

77,588

21,593

55,996

2026

79,275

22,274

57,001

2027

80,970

23,005

57,965

2028

82,685

23,784

58,901

2029

84,432

24,608

59,824

2030

86,224

25,472

60,753

Total tonnes

852,968

239,902

613,066

kt

853

240

613

* Discussion with industry and review of recycling data for 2019-20 indicates that most of this
e-waste arising would likely be disposed to landfill. Note the MFA Model takes account of
use, re-use and storage factors.
Most of the 240 kt projected to be recycled from 2020 to 2030 comprises category 1 and category
3 with minor amounts from category 2 and category 5 (refer Table 10).
The main reason for not being able to account for the 613 kt tonnes of e-waste is due to there
being no proposed schemes for categories 2 to 4, most of category 5 or for categories 6 to 10.
Further, categories 2 to 8 and category 10 do not have e-waste with high value components and
therefore there is limited market value when processed. Category 9 may contain higher value
components but limited recycling occurs possibly due to lack of awareness around e-waste
recycling options in industry and government institutions (e.g. hospitals etc.). This is supported by
the Common Use Agreement (CUA) data, which demonstrated low tonnes of e-waste recycled.
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Table 10: E-waste generation, recycling and landfill estimations for 2020-30 for category 1, 2, 3 and 5
Category 1 - large household
appliances

Category 2 - small household
appliances

Category 3 - IT &
telecommunications

Category 5 - lighting equipment

Year

e-waste
generated

e-waste
recycled

Landfill
estimate

e-waste
generated

e-waste
recycled

Landfill
estimate

e-waste
generated

e-waste
recycled

Landfill
estimate

e-waste
generated

e-waste
recycled

Landfill
estimate

2020

23,498

13,629

9,869

9,213

276

8,937

6,812

4,782

2,030

5,049

50

4,999

2021

24,598

14,267

10,331

9,372

281

9,091

6,665

4,679

1,986

5,290

53

5,237

2022

25,703

14,908

10,795

9,519

286

9,234

6,508

4,568

1,939

5,523

55

5,468

2023

26,825

15,558

11,266

9,667

290

9,377

6,362

4,466

1,896

5,752

58

5,695

2024

27,969

16,222

11,747

9,821

295

9,527

6,245

4,384

1,861

5,977

60

5,917

2025

29,138

16,900

12,238

9,986

300

9,686

6,169

4,331

1,838

6,197

62

6,135

2026

30,333

17,593

12,740

10,164

305

9,859

6,141

4,311

1,830

6,412

64

6,348

2027

31,556

18,302

13,254

10,358

311

10,047

6,162

4,326

1,836

6,621

66

6,555

2028

32,808

19,029

13,779

10,568

317

10,251

6,226

4,370

1,855

6,824

68

6,755

2029

34,094

19,774

14,319

10,797

324

10,473

6,324

4,440

1,885

7,020

70

6,950

2030

35,415

20,541

14,874

11,043

331

10,712

6,449

4,527

1,922

7,211

72

7,139

Tonnes

321,937

186,724

135,214

110,508

3,315

107,193

70,063

49,184

20,879

67,875

322

187

107

70

49

21

68

kt
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679
1

67,196
67

7.2.1

E-waste arising 2030 to 2040

Table 11 shows the tonnes of e-waste projected to be generated from 2030 to 2040 from products that have been placed on market from 1990 to
2030. The e-waste arising has been projected to 2040 to take account of lifespan usage and re-use of products. The e-waste arising from 2030 to 2040
does not include products placed on market from 2030 to 2040.
Table 11: E-waste generation by Category 2030 to 2040 (from products placed market from 1990 to 2030)
Category 1
- large
household
appliances

Year

Category 2
- small
household
appliances

Category 3
- IT &
telecomms

Category 4
- consumer
equipment

Category 5
- lighting
equipment

Category 6
- electrical

Category 7 toys & sports
equipment

Category
8medical

Category 9
- monitoring
equipment

Category
10 dispensers

Total

2031

36,777

11,307

6,593

9,422

7,396

6,246

8,510

166

1,585

77

88,079

2032

37,684

10,838

6,212

9,183

7,458

6,179

8,212

155

1,547

71

87,540

2033

38,298

10,188

5,706

8,860

7,415

5,902

7,877

142

1,494

65

85,945

2034

38,566

9,441

5,129

8,459

7,271

5,459

7,514

128

1,429

59

83,455

2035

38,461

8,648

4,521

7,991

7,039

4,906

7,131

113

1,355

53

80,218

2036

37,971

7,844

3,915

7,467

6,728

4,300

6,732

99

1,275

47

76,377

2037

37,097

7,055

3,336

6,900

6,352

3,690

6,320

85

1,190

41

72,067

2038

35,859

6,299

2,800

6,304

5,927

3,114

5,898

73

1,104

36

67,414

2039

34,290

5,590

2,321

5,694

5,466

2,596

5,466

62

1,017

31

62,532

2040

32,436

4,933

1,903

5,085

4,985

2,146

5,027

51

931

26

57,523

Tonnes

367,439

82,143

42,436

75,365

66,037

44,539

68,686

1,074

12,927

507

761,152

kt

367

82

42

75

66

45

69

1

13

1

761

A total of 761 kt of e-waste is projected to be generated from 2030 to 2040 from products placed on market from 1990 to 2020. As the data modelled
for e-waste arising does not include products purchased from 2030 to 2040, this amount is the minimum amount of e-waste arising from 2030 to 2040
from products purchased in 1990 to 2030. Projection for recycling has not been undertaken for 2030 to 2040 given the potential impact of variables
including the “internet of things”, international and national recycling drivers and global economic conditions.
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7.3

Findings: Category 11 - Batteries

Encycle obtained data on end of life (EOL) battery waste from the Battery Stewardship Council
and through correspondence with Envisage Works Consulting (copied to DWER) who undertook
the extensive data analysis for the ‘Australian Battery Market Analysis: Project report (final)’ (BSC,
2020) 13. Encycle was granted permission by the Battery Stewardship Council to use the data in
this study.
A reported cumulative total of 75.3 kt of battery waste will enter the WA waste stream by 20342035.
Lithium ion and lead-acid batteries account for significant tonnes of EOL battery waste arising
from 2019-20 through to 2034-35 at over 1.1 million tonnes each. Alkaline EOL Battery waste is
projected to be close to 65,000 t with nickel metal hydride, nickel cadmium and lithium primary
comprising almost 10,000 t combined.
Table 12 shows the EOL waste arising from different types of batteries consumed in Australia. The
percentage of 9% attributable to WA has been calculated based on the reporting for WA
undertaken for the ‘Australian Battery Market Analysis’.
A review of the BSC report on EOL battery waste arising shows that analysis has been undertaken
on batteries embedded in devices as well as batteries that are sold separately (i.e. not
embedded in toys etc.). Consequently, batteries have not been included in the MFA analyses
as it could result in ‘double counting’ of e-waste generated as some batteries will be embedded
with POM.

Table 12: Battery End of Life Arising
Year

Australia - Battery Chemistry
Alkaline

Lead
acid

Lithium
ion

WA

Lithium
primary

Nickel
cadmium

Nickel
metal
hydride

All
other

Total for
Australia

9% of
Total

2019–
20

8,040

159,220

7,600

90

440

350

300

176,050

15,207

2024–
25

8,040

170,760

13,260

100

440

540

320

193,450

16,710

2029–
30

8,040

180,940

33,020

110

310

670

350

223,440

19,300

2034–
35

8,040

177,690

91,700

110

240

770

370

278,930

24,094

Total

63,680

1,247,770

1,177,400

930

2,340

4,530

2,910

2,499,570

75,311

kt

13

75.3

Report sent to Encycle by BSC and data obtained and extracted with permission from BSC and Envisage Works.
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7.4

Category 12 - Photovoltaics

Figure 5 from the Distributed Energy Roadmap (Energy Transformation Taskforce, December
2019) shows the installed capacity of rooftop solar from 2006 to 2019 14. According to the Clean
Energy Council, there have been 323,000 installations of solar power, at 31 December 2019
representing 30% of homes in Western Australia with solar power. Rooftop solar installations in 2019
were the highest they had been since 2012 15.
In June 2019, the Roadmap reported close to 1,200 MW of installed capacity across Western
Australia. On the assumption that each solar panel is 300 watts, this represents 4,000,000 panels
installed to provide 1,200 MW of capacity from 2006 to 2019.

Figure 5: Cumulative installed inverter capacity in the SWIS
The latest solar panel models on the market have an expected lifespan of 40 to 50 years 16,
however, solar panels installed in 2006 may only have an average lifespan of 25 years. A more
detailed analysis on the data used to derive Figure 5 in the Roadmap against average lifespan
years of solar panel models from 2006 to 2019 would be required to analyse EOL waste arising
from photovoltaics in Western Australia.
Discussion with local government and e-waste recyclers indicates that solar panels are being
disposed to waste transfer stations. Given that installations have continually increased from 2009
(refer Figure 5 above), it is expected that increasing numbers of e-waste will be generated from
discarded solar panels to 2040.

14 Western Power were contacted on behalf of Encycle by Low Carbon Australia to obtain any data on end-of-life
generation or management proposed for photovoltaics for the Distributed Energy Roadmap (Energy Transformation
Taskforce, December 2019). This data is for internal use. Energy Policy WA may have data on end-of-life assessments on
photovoltaics. This data has been requested and may be provided as an addendum to this report
15
16

Available: https://www.cleanenergycouncil.org.au/resources/technologies/solar-energy
Available: https://www.renewableenergyhub.co.uk/main/solar-panels/how-long-do-solar-panels-last/
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8 E-waste Infrastructure
This section discusses the e-waste collection and reprocessing infrastructure in Western Australia.
Encycle undertook a search of the DWER licence and works approval database and correlated
relevant licences with e-waste collection and recycling infrastructure both provided by DWER
and also determined from the desktop review, datasets and interviews held. A review of the
licences issued for Category 62 – Solid Waste Depot and Category 61A – Solid waste facility was
undertaken to assess:
•
•
•

8.1

Location of collection or recycling e-waste infrastructure
Production or design capacity (for e-waste)
Delineation of e-waste permissible for disposal / processing under the DWER licence.

Drop off facilities

The location and approximate production or design capacity to collect (and subsequently
transfer) e-waste is presented in Figure 6 for permanent local government and private waste
service provider waste transfer stations. The capacity shown is indicative and based on licence
information for waste types and Encycle’s knowledge of the waste transfer station (WTS)
infrastructure. Most licences do not delineate the tonnage capacities for e-waste and / or ewaste types.
Local government WTS provide drop off facilities for e-waste covered under the NTCRS with some
local governments extending services to the community by providing drop off for items in
Categories 1 to 12. E-waste that is dropped off at local government WTS and that is not covered
under any product stewardship scheme is sent to e-waste recyclers or metals recycling. A review
of the City of Stirling and City of Armadale e-waste datasets show that e-waste in Category 3
and Category 2 – Small Appliances forms the bulk of items disposed.
A review of the datasets for e-waste recycling over 2019-20 reported that temporary collection
events are provided by some local governments. These events generally only cover e-waste
covered by the NTCRS and event locations can vary year on year.
Some local governments provide separate ‘on call’ collection services for Category 1 e-waste
items e.g. washing machines, fridges etc. Discussion with Cleanaway and SIMS indicates that
these items are sent to metal recycling facilities.

8.2

Recycler’s facilities

Figure 7 shows the location of e-waste recyclers with the largest e-waste recycler in Western
Australia being Total Green Recycling. SIMS, Wolfram Metal Recyclers, Hansen Environmental
provide metal recycling services that predominantly focus on Category 1 and to some extent
Category 2, 9 and 10 materials, that is, those categories with higher metal content.
Category 1 – Large Appliances comprises items with the highest metal content and this category
of e-waste is shredded and exported overseas or interstate. Discussion with SIMS indicates that
they receive and consolidate a large percentage of the material that they shred and export
overseas or interstate from other metal recyclers.
A search of retail collection locations for e-waste captured under the NTCRS (i.e. sub-categories
of Category 3 – IT & Telecommunications) was also undertaken, and is presented in Figure 8.
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Tonnage capacities are not available for retail outlets, however, discussion with the AIIA indicates
that generally less than 3 items are brought in at any one time by consumers. Retailers will store
the items in the outlets until sufficient volumes are reached to have them collected by an e-waste
recycler. Discussion with Total Green Recycling indicates that they service retail outlets that
collect e-waste in the metropolitan and regional areas.

8.3

Summary of Findings

Findings from the review of e-waste collection and recycling infrastructure include:
•

A detailed review of e-waste infrastructure collection and recycling facilities would need
to be undertaken to determine if (1) capacities and collection mechanisms for e-waste
are sufficient to handle the projected tonnes should a landfill ban come into effect and
(2) whether collection and recycling facilities are adequately located to capture e-waste
generated and facilities ease of disposal to improve recycling rates especially across
categories 2 to 10

•

Local government and some private waste service operators provide drop-off facilities
for e-waste; mostly e-waste that is captured under the NTCRS (i.e. televisions, computers,
printers and peripherals)

•

Local governments send e-waste to e-waste recyclers or metal recyclers. Data quality
varies and is dependent on the quality of reporting services by the contractor

•

Metal recyclers interviewed do not provide a detailed breakdown of types (items) of ewaste recycled. Washing machines, dryers etc. are reported as “light gauge” metals and
are combined with other metals during processing

•

Some local governments provide collection services for e-waste that is not covered by
any PS Scheme, generally for Category 2 – Small Appliances and Category 3 – IT &
Telecom (for items outside of the NTCRS). Local governments either fund the costs of
processing (through rates) or charge residents for disposal of these items

•

Category 1 – Large Appliances is predominantly recycled by metal recyclers

•

Some Category 2 – Small Appliances, Category 9 – Monitoring and control instruments
and Category 10 – Automatic dispensers are sent to metals recyclers

•

There are a number of retail locations, mainly Officeworks, whereby consumers can return
items for recycling. Retail outlets are mostly located in the Perth metropolitan and
suburban areas, with 2 outlets located regionally in Port Hedland and Carnarvon. These
outlets provide services for e-waste that is captured under the NTCRS only

•

Consumers and small to medium sized businesses tend to be serviced by local
government or private waste operator drop off facilities located at Waste Transfer Stations

•

Interviews with recyclers indicates that those businesses (small, medium, large), industry
and government that recycle e-waste are serviced directly by e-waste recyclers or
contract a waste collection provider to transport e-waste to recyclers

•

The scope of this project did not cover surveys with waste collection companies, however,
brief discussion with IT professionals indicates that some waste collection service providers
are contracted to dispose to e-waste recycling or to simply dispose of (most probably to
landfill).
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Figure 6: Permanent local government and private waste service provider waste transfer stations

Page 43

Encycle Consulting Pty Ltd

Figure 7: e-waste recyclers
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Figure 8: Retail e-waste collection points
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9 Circular Economy Model
This section considers the emerging new models for managing electronics in a circular economy
context. A circular economy is an alternative, more sustainable approach than the current
‘take-make-waste’ model in WA. It is about finding ways to design waste out of the process and
actively regenerate our natural systems. The three key principles of the circular economy 17 are:
•

Design out waste and pollution

•

Keep products and materials in use

•

Regenerate natural systems

As circular economy thinking and approaches are becoming more mainstream and the
direction being endorsed by both the federal Department for Agriculture, Water and the
Environment (DAWE) in the National Waste Policy (2018) and the WA Waste Strategy 2030, there
is a shift to considering the full life cycle of a product during the design phase and also a move
to provision of ‘services’ rather than ownership (and then disposal) of ‘things’.
Some potential future methods for managing electronic to minimise or even eliminate waste are
discussed here. Figure 9 summarises the key ways that circular thinking will minimise e-waste
generation 18.

Available: https://www.ellenmacarthurfoundation.org/circular-economy/concept, Accessed: January 2021
PACE/World Economic Forum (2019), A New Circular Vision for Electronics: Time for a Global Reboot. Platform for
Accelerating the Circular Economy

17
18
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Figure 9: Circular vision for electronics
The ways that circular economy approaches are already impacting upon generation of waste
electronic materials and are likely to impact to a greater extent in the future include:
•

Buy-back or return systems: Producers (potentially in collaboration with suppliers) can
establish buy-back or return systems for old equipment

•

Advanced recycling and recapturing: Advanced collection systems are established to
capture all old products so that materials and components can be recycled in the
manufacture of new products

•

Durability and repair: Products are well designed for longevity and equipment is designed
for easy maintenance, repair, and refurbishment. In addition, products can enter second
hand markets and/or component harvesting

•

Urban mining: Extracting metals and minerals from e-waste via recycling facilities.

•

Reverse logistics: Products are collected and sent back to manufacturers to be
reintegrated into production via the existing supply chain. This is approach requires the
value of the materials wasted to be recognised and the value of recovery to be factored
into the reverse supply chain model

In the interim, as manufacturers and government work to drive the transition to a circular
economy, some of the current measures that might be focused on include 19:
•

19

Keeping electronics in the system for as long as possible

Circular Consumer Electronics: An initial exploration, Ellen MacArthur Foundation (2018)
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•

Finding ways to pass items on to other users to prolong life

•

Eventually, devices end up in the hands of specialists, who will professionally refurbish
products, reuse or remanufacture the valuable components inside, and separate and
recycle materials

The ‘dematerialisation effect’
‘Dematerialisation’ is an effect that is being observed as a natural shift happens to enable users
to use only one or two devices (e.g. phones and laptops/tablets) to access a range of services
via the cloud and also the increased processing capacity of standard devices. For instance,
many people no longer purchase CDs (or vinyl etc.) to listen to music and no longer need a CD
player as an extensive music collection is available online and can be streamed via their device.
The same shift is happening for movies/TV programmes (watching streaming services rather than
DVD/video). Smart phones nearly all incorporate a camera of sufficient quality for day to day
use. Smart phones can also be cameras and have a range of apps for calculators, satellite
navigation and also access to the internet for newspaper articles, books, radio and a range of
services that in summary reduce the need for purchase of specific products.
Whilst accessing the cloud/internet is not without an environmental impact, the generation of
waste from households is tending to be diminished as we no longer need a range of separate
infrastructure and products to provide a variety of services. To some extent, this trend of greater
availability of services via one or two devices is possibly offset by the greater use of some services
(increasing numbers of the population having phones and other devices, including children) and
the relatively short lifespan of many products.
What can government do?
Governments have a valuable role to play in supporting the electronics and e-waste recycling
sectors to ensure that the maximum range of materials, products and components have the
optimal lifespan and at the end of life are recovered and used in manufacture. Examples of
ways that DWER and other governments are looking to drive a move towards a circular economy
for electronics include:
•

Introducing policies/legislation and targets for inclusion of recycled materials in new
products

•

Providing financial incentives and policy tools that assist with collection systems for old
electronic items

•

Shifting to government contracts that require either rental (and return) of electronic
devices or take-back/buy back (and recycling) as part of the supply contract

•

Mandating production processes that drive disassembly and repair and making built-in
obsolescence illegal for good manufactured or imported from overseas and sold into the
Australian market

•

Supporting markets for second-hand and refurbished electronic devices

•

Creating clear requirements and regulations for data removal and destruction from
recovered items

•

Extend and continue to implement extended producer responsibility legislation for an
increasing range of electronic products/components

•

Support the e-waste recycling and refurbishment sector by investing in the collection
network to facilitate e-waste disposal and collection, and by rolling out targeted state
wide education program to consumers, businesses, industry and government to
responsibly disposed of and recycle e-waste.

Page 48

Encycle Consulting Pty Ltd

Acknowledgements
Sub consultant on this project:

Page 49

Encycle Consulting Pty Ltd

Appendix A List of Interviewees
Interviewee

Company / Association

Date

John Gertsakis

E-waste Watch Institute

16/02/2021

Rebecca Brown

WALGA

16/02/2021

James Wilson

Cleanaway

24/02/2021

Ian McAlister

CESA

24/02/2021

James and Michael Coghill

Total Green Recycling (TGR)

25/02/2021

Johan LeRoux

City of Armadale

03/03/2021

Alan Miller

City of Busselton

08/03/2021

Janet Leslie

Canon Australia / AIIA

10/03/2021

Judy Scott

City of Stirling

17/03/2021

Tyler Milroy

SIMSMM – Welshpool

23/03/2021

Kyle O’Farrell

Envisage Works

23/03/2021

Brett Buckingham

Battery Stewardship Council

29/03/2021

Kate Bolton

Sustainability Victoria (attempted 5
times)

n/a

Will Kirkpatrick

SIMSMM – Kwinana

24/03/2021

Carla Vasconi

ANZRP / Tech Collect (attempted 3
times – data sent via AIIA and TGR)

n/a

Tristy Fairfield

Low Carbon Australia

24/03/2021

Spyro Kalos

Mobile Muster

07/04/2021

Kristien van der Spoel

Department of Finance (to obtain
CUA datasets)

13/04/2021

Mena Gilchrist

Energy Policy WA

Awaiting w/c
07/06/2021
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Appendix B Modelled UNU-KEYS and HS Codes
Category
1

Description
Large household appliance

UNUKEY
101

1
1

Large household appliance
Large household appliance

101
102

1

Large household appliance

103

1

Large household appliance

104

1

Large household appliance

104

1

Large household appliance

104

1
1

Large household appliance
Large household appliance

104
105

1
1

Large household appliance
Large household appliance

105
105

1
1

Large household appliance
Large household appliance

106
106

1

Large household appliance

106

1
1

Large household appliance
Large household appliance

108
108

1

Large household appliance

108

1

Large household appliance

108

1

Large household appliance

109

1

Large household appliance

109

1

Large household appliance

111

1
1

Large household appliance
Large household appliance

111
111

1
1

Large household appliance
Large household appliance

112
113

1
1
1
2

Large household appliance
Large household appliance
Large household appliance
Small household appliances

113
113
114
201

2

Small household appliances

201

2
2
2
2
2

Small household appliances
Small household appliances
Small household appliances
Small household appliances
Small household appliances

201
201
201
201
201

2

Small household appliances

201

2
2

Small household appliances
Small household appliances

201
201
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HS
845110
845130
842211
851660
845011
845012
845019
845020
842112
845121
845129
841460
851621
851629
841810
841821
841822
841829
841830
841840
841510
841581
841582
841861
841583
841850
841869
851650
630110
841451
842310
845210
850930
850980
851640
910111
910112
910119

HS Description
Dry-cleaning machines
Ironing machines and presses including
fusing presses
Dish washing machines (domestic)
Electric cooking, grilling & roasting
equipment
Automatic washing machines, of a dry
capacity < 10 kg
Washing machines, capacity <10 kg, builtin drier
Household/laundry-type washing
machines <10 kg,
Household or laundry-type washing
machines, cap >10kg
Clothes-dryers, centrifugal
Drying machines, capacity <10 kg, except
washer-drier
Drying machines
Ventilating hoods having a maximum
width < 120 cm
Electric storage heating radiators
Electric space heating and soil heating
apparatus
Combined refrigerator-freezers, fitted with
separate external doors, electric/other
Refrigerators, household compression type
Refrigerators, household absorption type,
electric
Refrigerators, household type, including
non-electrics
Freezers of the chest type, < 800 litre
capacity
Freezers of the upright type, < 900 litre
capacity
Air conditioners window/wall types, selfcontained
Air conditioners with reverse cycle
refrigeration
Air conditioners, with refrigerating unit
Compression refrigeration equipment with
heat exchange
Air conditioners, without refrigerating unit
Refrigerator/freezer
chests/cabinets/showcases
Refrigerating or freezing equipment
Microwave ovens
Electric blankets of textile material
Table, window, ceiling fans, electric motor
<125 watts
Personal weighing machines, baby &
household scales
Household type sewing machines
Domestic kitchen waste disposers
Domestic appliances, with electric motor,
Electric smoothing irons
Wrist-watch, precious metal, battery, with
hands
Wrist-watch, precious metal, battery,
opto/electric
Wrist-watch, precious metal, battery, other
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Category

Description

UNUKEY

2

Small household appliances

201

2

Small household appliances

201

2

Small household appliances

201

2
2

Small household appliances
Small household appliances

201
201

2

Small household appliances

201

2
2
2
2
2

Small household appliances
Small household appliances
Small household appliances
Small household appliances
Small household appliances

201
201
201
201
201

2

Small household appliances

201

2
2

Small household appliances
Small household appliances

201
201

2

Small household appliances

201

2

Small household appliances

201

2

Small household appliances

201

2

Small household appliances

201

2
2
2

Small household appliances
Small household appliances
Small household appliances

202
202
202

2
2

Small household appliances
Small household appliances

203
203

2

Small household appliances

204

2

Small household appliances

204

2
2
2

Small household appliances
Small household appliances
Small household appliances

204
204
205

2
2
2
2
2

Small household appliances
Small household appliances
Small household appliances
Small household appliances
Small household appliances

205
205
205
205
205

3
3
3
3
3

IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment

301
301
301
301
301

3

IT and telecom equipment

301

3

IT and telecom equipment

301
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HS
910191
910211
910212
910219
910291
910310
910390
910511
910521
910591
910700
910811
910812
910819
910820
910890
910911
910919
850940
851672
851679
851610
851671
850811

850819
850860
850910
851010
851020
851030
851631
851632
851633
846900
846911
846912
846920
846930
847010
847021

HS Description
Pocket-watch, precious-metal case,
battery
Wrist-watch, base-metal case, battery,
with hands
Wrist-watch, base-metal case, battery,
opto/electric
Wrist-watch, base-metal case, battery,
other
Pocket-watch, base-metal case, battery
Clocks with watch movements, battery
(except vehicle)
Clocks with watch movements, (except
vehicle)
Alarm clocks, battery or mains powered
Wall clocks, battery or mains powered
Clocks, battery or mains powered
Time switches
Assembled battery watch movement,
mechanical display
Assembled battery watch movement,
opto-electric display
Assembled battery watch movement,
Watch movements, complete and
assembled, auto-winding
Watch movements, complete &
assembled (excl. electrically operated),
other
Clock movements, complete and
assembled, battery/alar
Clock movements, complete and
assembled, battery
Domestic food grinders, mixers, juice,
extractors
Electric toasters, domestic
Electro-thermic appliances, domestic,
Electric instant, storage and immersion
water heaters
Electric coffee or tea makers, domestic
Vacuum cleaners, with self-contained
electric motor, Of a power not > 1,500 W &
having a dust bag/other receptacle
capacity not > 20 l
Vacuum cleaners, with self-contained
electric motor, other than of 8508.11
Other vacuum cleaners, not with selfcontained electric motor
Domestic vacuum cleaners
Shavers, with self-contained electric motor
Hair clippers, with self-contained electric
motor
Hair-removing appl iances
Electric hair dryers
Electro-thermic hairdressing apparatus
Electro-thermic hand drying apparatus
Typewriters other than printers of heading
84.43; word-processing machines.
Word-processing machines
Automatic typewriters
Typewriters, electric
Typewriters ,non-electric
Electronic calculators operable with
internal power
Electronic calculators, printing, external
power
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Category

Description

UNUKEY

3
3
3
3
3
3
3
3
3
3

IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment

301
301
301
301
301
301
302
302
302
303

3

IT and telecom equipment

304

3
3
3
3

IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment

304
304
304
305

3
3

IT and telecom equipment
IT and telecom equipment

305
305

3
3

IT and telecom equipment
IT and telecom equipment

305
305

3
3
3
3
3

IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment

305
305
305
305
305

3

IT and telecom equipment

306

3
3

IT and telecom equipment
IT and telecom equipment

306
306

3

IT and telecom equipment

306

3

IT and telecom equipment

307

3
3
3

IT and telecom equipment
IT and telecom equipment
IT and telecom equipment

307
307
307

3
3

IT and telecom equipment
IT and telecom equipment

307
307
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HS
847029
847110
847170
847180
847190
854389
847141
847149
847150
847130
844331

844332

851721
851722
851711
851718
851719
851730
851750
851769

851780
852020
852790
903040
851712
851761

851950
852520
844312
844339
847040
847050
847090
900911

HS Description
Electronic calculators, non-printing,
external power
Analogue or hybrid computers
Storage units
Units of auto data processing
Automatic data processing
Electrical machines and
Dig auto data proc w/cpu
Dig auto data proc units
Digital process units
Portable digital data pr
Machines which perform two/more of the
functions of printing, copying/facsimile
transmission, capable of connecting to an
automatic data processing machine/to a
network
Other printers, copying machines &
facsimile machines, whether/not
combined , exclude the ones which
perform two/more of the functions of
printing, copying/facsimile transmission;
capable of connecting to an automatic
data processing machine/to a network
Facsimiles machines
Teleprinters
Line telephone sets
Other telephone sets, incl. telephones for
cellular networks/for other wireless
networks, other than 8517.11 & 8517.12
Telephone sets
Telephonic or telegraphic switching
apparatus
Apparatus for carrier-cu
Other apparatus for transmission/reception
of voice, images/other data, incl.
apparatus for communication in a
wired/wireless network (such as a
local/wide area network) , other than
8517.61 & 8517.62
Elect apparatus for line
Telephone answering machines
Radio reception apparatus
Gain, /distortion and crosstalk meters, etc.
Telephones for cellular networks/for other
wireless networks, other than Line
telephone sets with cordless handsets
Base stations for transmission/reception of
voice, images/other data, incl. apparatus
for communication in a wired/wireless
network (such as a local/wide area
network)
Telephone answering machines
Transmit-receive apparatus for radio, TV,
etc.
Sheet fed, office offset printers, sheet <
22x36 cm
Other printers, copying machines &
facsimile machines, whether/not
combined , excl. 8443.31 & 8443.32
Accounting machines
Cash registers
Postage franking, ticket-issuing machines,
etc.
Electrostatic photo-copiers, direct process
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Category

Description

UNUKEY

3

IT and telecom equipment

307

3
3
3
3
3

IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment
IT and telecom equipment

307
307
307
308
308

3

IT and telecom equipment

308

3

IT and telecom equipment

308

3

IT and telecom equipment

309

3

IT and telecom equipment

309

3
4
4
4
4
4

IT and telecom equipment
Consumer equipment
Consumer equipment
Consumer equipment
Consumer equipment
Consumer equipment

309
401
401
402
402
402

4
4
4

Consumer equipment
Consumer equipment
Consumer equipment

402
402
402

4

Consumer equipment

402

4

Consumer equipment

402

4
4
4
4

Consumer equipment
Consumer equipment
Consumer equipment
Consumer equipment

402
403
403
403

4

Consumer equipment

403

4
4
4
4

Consumer equipment
Consumer equipment
Consumer equipment
Consumer equipment

403
403
403
403

4
4
4

Consumer equipment
Consumer equipment
Consumer equipment

403
403
403

4
4
4

Consumer equipment
Consumer equipment
Consumer equipment

403
403
403

4

Consumer equipment

403
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HS
900912
900921
900922
900930
852821
852822
852841
852849

852851
852859
853120
851810
851830
852712
852713
852719
852731
852732
852739
852791
852792

852799
847210
847230
847290
851920
851762

851840
851850
851910
851921
851929
851930
851931
851939
851940
851981

HS Description
Electrostatic photo-copiers, indirect
process
Photo-copying equipment with an optical
system
Contact type photo-copying apparatus
Thermo-copying apparatus
Colour video monitors
B & w video monitors
Cathode-ray tube monitors , of a kind
solely/principally used in an automatic
data processing system of heading 84.71
Other cathode-ray tube monitors , not of a
kind solely/principally used in an
automatic data processing system of
heading 84.71
Other monitors, of a kind solely/principally
used in an automatic data processing
system of heading 84.71
Other monitors, not of a kind
solely/principally used in an automatic
data processing system of heading 84.71
Indicator panels incorporating electronic
displays
Microphones and stands thereof
Headphones, earphones, combinations
Pocket-size radio-cassette
Radio apparatus w/sound
Radio receivers, portable, nonrecording
Radio-telephony receiver, with sound
reproduce/record
Radio-telephony etc. receivers
Radio-broadcast receivers
Other reception apparatus for
radiobroadcasting, combined with sound
recording/reproducing apparatus.
Other reception apparatus for
radiobroadcasting, not combined with
sound recording/reproducing apparatus
but combined with a clock.
Other reception apparatus for
radiobroadcasting, excl. 8527.91 & 8527.92
Office duplicating machines
Machinery for processing mail of all kinds
Office machines
Apparatus operated by coins, banknotes,
bank cards, tokens/by other means of
payment
Machines for the reception, conversion &
transmission/regeneration of voice,
images/other data, incl. switching &
routing apparatus
Audio-frequency electric amplifiers
Electric sound amplifier sets
Coin or disc-operated record-players
Record-players without built-in
loudspeaker
Record-players with loudspeakers
Turntables (record-decks)
Turntables with automatic record
changing mechanism
Turntables, without record changers
Transcribing machines
Other sound recording/reproducing
apparatus, using magnetic,
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Category

Description

UNUKEY

4
4
4

Consumer equipment
Consumer equipment
Consumer equipment

403
403
403

4

Consumer equipment

403

4
4
4

Consumer equipment
Consumer equipment
Consumer equipment

403
403
403

4

Consumer equipment

403

4

Consumer equipment

403

4

Consumer equipment

403

4

Consumer equipment

403

4

Consumer equipment

404

4
4

Consumer equipment
Consumer equipment

404
404

4
4

Consumer equipment
Consumer equipment

404
404

4

Consumer equipment

404

4

Consumer equipment

404

4

Consumer equipment

404

4
4

Consumer equipment
Consumer equipment

404
404

4

Consumer equipment

404

4
4
4
4

Consumer equipment
Consumer equipment
Consumer equipment
Consumer equipment

404
404
404
404

4

Consumer equipment

404

4
4
4
4
4
4

Consumer equipment
Consumer equipment
Consumer equipment
Consumer equipment
Consumer equipment
Consumer equipment

404
404
404
404
404
405

4
4

Consumer equipment
Consumer equipment

405
406

4
4
4

Consumer equipment
Consumer equipment
Consumer equipment

406
407
407
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HS

851989
851992
851993
851999
852010
852032
852033
852039
852090
852721
852729
852110
852190
852530
852560
852830
852861
852869
852871
900661
900669
900711
900719
900720
900810
900830
900840
901010
901050
901060
903130
903149
851821
851822
852540
852580
852812
852813

HS Description
optical/semiconductor media, other than
8519.20, 8519.30, 8519.50
Other sound recording/reproducing
apparatus, other n.e.s. in Ch. 85.19
Pocket-size cassette-player
Sound repr app, cassette
Sound reproducing apparatus,
nonrecording
Dictating machine requiring external
power source
Magnetic tape rec digital
Magnetic tape rec cassette
Non-cassette audio tape recorders, sound
reproducing
Audio recording equipment without sound
reproduction
Radio receivers, external power, sound
reproduce
Radio receivers, external power, not sound
reproducer
Video recording/reproducing apparatus,
magnetic tape
Video record/reproduction apparatus not
magnetic tape
Television cameras
Transmission apparatus for
radiobroadcasting/television incorporating
reception apparatus
Video projectors
Projectors, Of a kind solely/principally used
in an automatic data processing system of
heading 84.71
Projectors, not of a kind solely/principally
used in an automatic data processing
system of heading 84.71
Reception apparatus for television, Not
designed to incorporate a video
display/screen
Photographic discharge lamp flashlight
apparatus
Photographic flashlight apparatus
Cinematographic cameras for film <16mm
wide
Cinematographic cameras for film >16mm
wide
Cinematographic projector
Slide projectors
Image projectors, except slide/microform
Photographic enlargers and reducers,
other than cine
Equipment for automatic development of
photo film
App & equip for ph labor
Projection screens
Profile projectors
Optical instruments and
Single loudspeakers, mounted in enclosure
Multiple loudspeakers, mounted in single
enclosure
Still image video camera
Television cameras, digital cameras &
video camera recorders
Colour television receive
B & W television receive
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Category

Description

UNUKEY

4

Consumer equipment

407

4

Consumer equipment

408

5
5
5
5
5

Lighting equipment
Lighting equipment
Lighting equipment
Lighting equipment
Lighting equipment

501
503
503
504
504

5

Lighting equipment

504

5

Lighting equipment

506

5

Lighting equipment

506

5

Lighting equipment

506

5
5

Lighting equipment
Lighting equipment

506
507

6

Electrical and electronic tools

601

6

Electrical and electronic tools

601

6

Electrical and electronic tools

601

6

Electrical and electronic tools

601

6

Electrical and electronic tools

601

6
6
6

Electrical and electronic tools
Electrical and electronic tools
Electrical and electronic tools

601
601
601

6

Electrical and electronic tools

601

6

Electrical and electronic tools

601

6

Electrical and electronic tools

601

6

Electrical and electronic tools

601

6
6

Electrical and electronic tools
Electrical and electronic tools

602
602

7
7
7
7
7
7

Page 56

Toys, leisure and sports
equipment
Toys, leisure and sports
equipment
Toys, leisure and sports
equipment
Toys, leisure and sports
equipment
Toys, leisure and sports
equipment
Toys, leisure and sports
equipment

701
701
701
701
702
703

HS
852873

950310

HS Description
Other reception apparatus for television,
whether/not incorporating radiobroadcast receivers/sound/video
recording/reproducing apparatus, black &
white/other monochrome.
Other colour reception apparatus for
television, whether/not incorporating
radio-broadcast receivers/sound/video
recording/reproducing apparatus,
Portable battery and magneto-electric
lamps
Arc-lamps
Ultra-violet or infra-red
Fluorescent lamps, hot cathode
Mercury or sodium vapour
Discharge lamps, other than ultra-violet
lamps
Lighting/signalling equipment as used on
bicycles
Chandeliers, other electric ceiling or wall
lights
Electric table, desk, bedside and floor
lamps
Lighting sets of a kind used for Christmas
trees
Electric lamps, lighting fittings
Drills of all kinds, for working in the hand,
with self-contained elec. mot …
Saws for working in the hand, with selfcontained elec. Motor
Tools for working in the hand, with selfcontained elec. motor (excl. drill …
Drills, hand-held, with self-contained
electric motor
Saws, hand-held, with self-contained
electric motor
Tools, hand-held, with electric motor, not
drills/saw
Domestic floor polishers
Electric soldering irons and guns
Electric brazing, soldering machines and
apparatus ne
Electric resistance welding equipment,
automatic
Electric resistance welding equipment,
non-automatic
Automatic electric plasma, other arc
welding equipment
Mowers, powered, lawn, with horizontal
cutting device
Mowers, powered, lawn
Tricycles, scooters, pedal cars & similar
wheeled toys; dolls' carriages; dolls; other
toys; reduced-size (
Electric trains, train sets, etc.

950350

Toy musical instruments, apparatus

950490

Articles for funfair, table and parlour
games
Video games used with a television
receiver
Keyboard instruments electrical/requiring
amplifier

852872

851310
853941
853949
853931
853932
853939
851210
940510
940520
940530
940540
846721
846722
846729
850810
850820
850880
850920
851511
851519
851521
851529
851531
843311
843319
950300

950410
920710
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Category
7
8
8
8
8
8
8
8
9
9
9

9
9
9
9
9
9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9
9
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Description
Toys, leisure and sports
equipment

UNUKEY

Medical devices
Medical devices
Medical devices
Medical devices
Medical devices
Medical devices
Medical devices
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments

801
802
802
802
802
802
802

Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments
Monitoring and control
instruments

703

901
901
901

901
901
901
901
901
901
901
901
901
901
901
901

901
901
901
901
901
902
902
902
902
902

HS
920790
902140
901811
901812
901813
901814
901819
901841
853110
853180
854340
854370

901730
902410
902480
902519
902580
902610
902620
902680
902710
902780
903020
903033

HS Description
Musical instruments, electric/requiring
amplifier
Hearing aids, except parts and
accessories
Electro-cardiographs
Ultrasonic scanning appr
Magnetic resonance image
Scintigraphic apparatus
Electro-diagnostic apparatus
Dental drill engines
Burglar or fire alarms and similar apparatus
Electric sound or visual signalling
apparatus
Electric fence energiser
Other machines & apparatus for electrical
machines & apparatus, other than than
machines & apparatus for electroplating/
electrolysis/electrophoresis/signal
generators/particle accelerators.
Micrometers, callipers and gauges
Machines for testing mechanical
properties of metals
Machines for testing mechanical
properties
Thermometers, except liquid filled
Hydrometer, pyrometer, hygrometer,
alone or combined
Equipment to measure or check liquid flow
or level
Equipment to measure or check pressure
Equipment to measure, check gas/liquid
properties
Gas/smoke analysis apparatus
Equipment for physical or chemical
analysis
Cathode-ray oscilloscopes, oscillographs

903089

Other instruments & apparatus, for
measuring/checking voltage, current,
resistance/power, without a recording
device, other than 9030.31 & 9030.32,
Ammeters, voltmeters, ohm meters, etc.,
non-recording
Electrical measurement instruments

903180

Measuring or checking equipment,

903210

Thermostats

901510

Rangefinders

901520

Theodolites and tacheometers

901530

Surveying levels

901540

Photogrammetrical surveying instruments,
appliances
Surveying, etc instruments

903039

901580
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Description
Automatic dispensers
Automatic dispensers
Automatic dispensers
Automatic dispensers

UNUKEY
1001
1001
1002
1002

HS
847629
847689
847621
847681

HS Description
Autom bev-vendng machine
Automatic vending machine
Aut bev-vend m heat
Autom vending machine
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