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EEE (Electrical and electronic equipment)

European Union (Directive 2012/19/EU) definition:

“equipment which is dependent on electrical currents or
electromagnetic fields in order to work properly and
equipment for the generation, transfer and measurement
of such currents and fields and designed for use with a
voltage rating not exceeding 1000 Volts for alternating
current (AC) and 1500 Volts for direct current” (European
Union, 2012)
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WEEE or “e-waste”

Anything with a plug, electric cord or battery

Complex mixture of materials + components

Because of hazardous content & if not properly managed
can cause major environmental / health problems

Production of modern electronics requires use of scarce
and expensive resources

To improve environmental management of WEEE, to
contribute to circular economy and enhance resource
efficiency, improvement of collection, treatment &
recycling of electronics at EoL is essential



Modern society involves consumption



WHAT IS
E - WAST E ? What's in a typical mobile phone?
H

109%

Silicon plastics

Source: The Global e-Waste Monitor 2017 (http://ewastemonitor.info/) Last accessed November 2018.
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HOW MUCH

DO WE
GENERATE

We produce 50 million
tonnes of e-waste a year
that is the equivalent of....

X

125,000

jumbo jets which is more than all the
commercial aircraft ever created

It would take Heathrow Airport
in London up to six months,
day in and day out, to clear that
many aircraft from its rurways.

6 months

to clear the runways at Heathrow

)

This is an equivalent of almost
4,500 Eiffel towers.

4,500

Eiffel towers

Jam themn all in one space,
side by side, and they
would cover an area the
size of Manhattan.

the size of -]

Manhattan /4

Source: The Global e-Waste Monitor 2017 (

) Last accessed November 2018.
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WEEE categories
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WEEE (or e-waste) Southampton

- Unavoidable, huge waste management challenge for
developed and developing countries

- Annual growth rate of 4-5%

« WEEE generated in “throwaway societies” via:
)  Market forces (e.g. technological advances or fashion)
i) Consumer behaviour

i) Product features (e.g. material composition, condition, or
reusability)

Iv) Lack of infrastructure/services to collect WEEE

- Challenge to promote slower rate of consumption and to
Increase reuse of EEE
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Evolution of the radio Southampton

Relatively slow evolution of product with long lifetime

Slow change in complexity, number of elements in
product and number of users

Relatively minor consequences for waste management
Move from analogue to digital radio
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Evolution of mobile phones Southampton

Rapid evolution of product and functionality with
Increasingly short lifetime

Rapid increase in complexity, number of elements used

In product and number of users
Steadily increasing consequences for waste
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Results: Evolutionary Timelines
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Contact us

Data-driven Farming

Grow more with less, using the world’s 1st DIY
farm management platform.

Delivering Instant Value Through
Actionable, Impacttul insights

Source: Www.Cropx.com
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THE FUTURE
OF

120 million
tonnes®

(9]

52 million

- tonnes
50 million

-
tonnes /
8]

25-50 billion PCs, laptops, monitors, Overall consumption
connected devices smartphones and of materials across all
tablets will reach 14% sectors set to double

of total emissions.

Source: The Global e-Waste Monitor 2017 ( ) Last accessed November 2018.
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Source: The Global e-Waste Monitor 2017 (http://ewastemonitor.info/) Last accessed November 2018.
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MAPPING OUT oo
E-WASTE e

2 J JAPAN AND
¥° SOUTH KOREA

Some of the highest and lowest e-waste generating nations & waste genemted kg per capita), 201
285 249 248 239 236 04 05 0.6 0.6 08
Norway United Kingdom Denmark Netherlands Australia Niger Ethiopia Afganistan Uganda

Source: The Global e-Waste Statistics Partnership 2018
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E-waste management

Approach 1:

Documented and official collection in accordance to statutory
requirements

Collection via municipal collection points, EEE producers and
retailers or via dedicated pick-up arrangements

E-waste collected transported to specialised treatment facilities

Treated via processes (including manual disassembly, shredding
and materials recycling) under controlled conditions to ensure
environmentally sound manner of treatment
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E-waste management

 Approach 2:

Characterised by direct disposal of E-waste together with regular
household waste (commingled waste)

Consumers dispose of E-waste together with non-segregated
household waste

Comingled waste ends up landfilled or incinerated
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E-waste management

Approach 3:

Involves unofficial collection of E-waste
Waste brokers and dealers

Outcomes include recycling of E-waste at specialist facilities,
refurbishment or exportation to developing countries

E-waste in this scenario not officially documented, making
generation and collected amounts difficult to track

Due to absence of legal requirements or framework E-waste
management

Treatment not environmentally sound or may end up exported
illegally
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E-waste management

Approach 4:

Prevalent in developing countries
Involves informal collection of E-waste

Activities not regulated - absence, or no enforcement of
legislation

Treatment methods basic and crude - open burning and acid
leaching for metal extraction

Involves reuse, repair and cannibalising E-waste for parts, also
occurs within Europe
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../Seminar/VIDEO_TS

=
Work/ hobby room

6.0 Mice, keyboards, external drives, etc.

0.8 Desktops 0.8 Laptopsitablets

1.1 Printers 1.4 Phone sets

3.5 Mobile phones 0.4 CRT Monitors

0.7 LCD Monitors 1.1 Cameras

2 Other lamps 1 Energy saving lamps:
3 Luminaires 0.2 Exercise equipment

Living room

0.07 Aircons 5 Small households
appliances; Clocks, adapters, chargers, etc.
2.2 Remote Controls, headphones, efc.

2.2 Radio’s/Mp3 4.0'Audio/HiFi compon.
1.9DVD/ VCRs 2.3 Speaker sets
09LCDTV's 4 Other lamps

2 Energy saving lamps 6 Luminaires

Fact®

Strategy and Implementation

Total:

Attic:
1.0'Central Heating/ boiler

0.03 Sunbeds
2 Other Lamps

1 Energy saving lamp
/4’ 3 L N\
s 3 Luminaires ;
Sleeping room Kids room
09 CRTTVs 2 Other lamps
2 Other lamps 1 Energy saving lamp
1 Energy saving lamps 3 Luminaires
3 Luminaires 5.2 Electr. Toys
1 Smoke alarm 0.5 Game Consoles
0.7 Smoke alarms

Kitchen

0.6 Dishwashers 0.8 Ovens/furnaces

1.1 Ventilators/ hoods 1.0 Magnetrons

1.4 Fridges 0.1 Icemakers, etc.

6.8 Small kitchen appliances: Blenders, mixers,
frying pans, cooking plates, grills; toasters, etc

2.0 Coffee/ water cookers 2 Other lamps

1 Energy saving lamp- 3 Luminaires

Massabalans en marktstructuur (A)EEA in Belgié

Household EEE Stock (Data BEL)

Bath room

5.9 Shavers, elec.
toothbrushes hairfohns. etc.
2 Other lamps

1 Energy saving lamps

3 Luminaires

1.3 Thermometers/
bloodpressure meters

Garden/garage
2.2 Other lamps
3.7 Energy sav. lamps
3.2 Luminaires
6.6 Drills, lawn
- mowers, saws,
hedges, high pressure
cleaners, etc.

Scullery

1.0 Washing mach.
0.6 Dryers

0.6 Freezers

3.9 Irons, scales,
adapters, etc.

1.6Vac. cleaners
2.8 TL lamps

79 EEE + 47 Lamps/Luminaires per HH (B2C) // + 36 EEE per HH (B2B)
Total Stock = 263 kg/inh.

© 2013 FFact/UNU 9
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WEEE Hoarding

 Hoarding - consumers indefinitely store obsolete EEE
that are no longer used or wanted
—  Major barrier to releasing exploitable materials into CE

 Average household in USA hoards 4.1 small and 2.4
large EEE in attic or basement

« Europe: hoarding common for (W)EEE with perceived
residual value (monetary, functional, sentimental)

 Hoarded items currently unavailable (hibernating stocks)
reduce exploitation potential of anthropogenic resources

 (W)EEE should be stockpiled/hoarded with intent of
releasing it into CE to ensure access to DUM's stocks



rcentage of respondents (%)

100% UNIVERSITY OF

D Southampton

g 30%
= 20% -
h Proportion of respondents

o L™ o oo s o o owning and using at least one
/\ /7 /\ A /\ \ home entertainment electronic

product in Southampton in
2018 (n=139).
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Total number of home entertainmen items (IN)

Total number of home entertainment items hoarded by UNIVERSITY OF

respondents (n=104). Southampton

220

200

180

160

140 +

120 +

100 +

80 +

60

40 +

20 +

v Video player TiVo & Set Audio Sony Microsoft ~ Nintendo VR Gaming
Top Boxes Entertainment PlayStation Xbox game game
Devices game consoles consoles
consoles



Profit potential vs. treatment cost &

time (opportunity costs)

Remanufacture

“Used” resale
preparation

Computer shop

Direct to consumer

________________________________________________

v v vV

Ferrous

Non-ferrous

Plastics

Circuit board

Special +

organization

Dependent on

size / capacity

Direct to business

Export

Smelter

Materials market

Market prices dictate destination

Waste (e.g.
final disposal,

landfill,
incineration,
and storage)

Leakage into environment (water, air, soil)

Profit share
Producer
responsibility
organization
T B2B WEEE
_ Collector
EEE End of Life
. >\
from business s "
< ~
(o] <
Sl &if
l S Eig
. IR
EEE End of Life glg giY
of secondary —
user Value
assessment
Source Collection
Legend
—_— Physical Flow+

Drivers of physical flow

Actor

Out of scope

Treatment

Scrap dealer

Destination

Source: Peagram et al, 2014

+ Where there is physical flow info or cash flow

assumed present

Drivers of materials flow for business to business (B2B) WEEE from collection through treatment for reuse or recycling. Special+ includes unusual (one-off) or non-
standard items. “Leakage into the Environment” is possible from every step, to simplify the illustration, the arrows are not plotted.
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We Need a WEEE Circular Economy!

 Resources within WEEE - plastics, glass, metals -
recovered, reducing need for extraction of raw materials

 Modern high-tech EEE rich in metals + critical raw
materials; large proportion of anthropogenic stocks

« Secondary resources may be exploited via urban mining

« ldeal locations for urban mining — Distinct Urban Mines -
Include urban hubs, localised populations, quantifiable
anthropogenic (W)EEE stocks and material flows

« Material stocks - in-use and hibernating (hoarded or
stockpiled) (W)EEE in society

« Material flows - involve reuse, recycling and discarding
of EoL electronics



Conclusions
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« To ensure recovery of used EEE and WEEE, waste
management efforts should:

Promote recycling and reuse through awareness campaigns on
collection schemes for consumer electronics

Establish convenient and accessible used EEE and WEEE
collection points to encourage regular (periodic) harvesting

Establish incentives.to encourage reuse / recycling behaviour,
with potential monetary incentives

Target recovery of items that take up more space in consumer
households

Encourage faster reuse of EEE via donations to charities,
relatives or friends in order to gradually stimulate consumers to
view EoL WEEE differently
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