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Shift of Major Issues on E-waste in Japan R
Ty Metvopoltan Beginning of Concern on E-waste
Late ovarnment H
Difflculty to treat e-waste by lacal government Ll
::gg: | Improper recycling, causing pollution {not well reported).-l ‘°"5fd°f‘ff:_:: P;'t Recy(:l n g
ility of .
Poflution control reguletion was introduced treating e-waste on * In early 1970s, Tokyo * Home Appliance
and enforced. Industrial waste was also Shack  Producars. But not Metropolitan  Government Recycling Law was
gulated, but enforcement was weak. 9% Implemantad. considered to put enactedin 1998,and
g0 [ iagat dumping of residues | iegal dumping responsibility of treating entered into force fully in
arly from e-waste recyclin) Tashil some wastes including e-
13505 v n Montreal Protacol waste on producers. The Before the |
Magal dumplng slte was closed. lating CFCs. F . ¢ Betore the law was
Recyclars should Teguating idea was.?u; implemented. enactad, various studies
. .
Less E-wasie collection by private sactor Rising RoHS [Restrictlon of the Use Erté?etglsoc; ﬁi ggll:ilé'h;‘g?’c"ng were CDndUthEd.
sa00s | oSt oF Treating E-waste by lacal govarnment. of Certain Hazardous : * Some of studies were
* l" Appllanca Reavyoing Act (Enforeed In 2001) - bstances in Electrical and * Manufacturers formulated conducted by private
9ma Appllanca Racycling Act (Enforced in Elactronic Equipmant {EV) Home Appliance Recyclin companies and industrial
20005 | Export of Sesondhand goods and E-wasta mixed Assaciation in 1974, which association.
- with other matal scraps. Fires from stockyard for | Hike of price of rare matals was merged into Association
mixad metal. for Electric Home Appllances,
Act on the Promotton of Recycling of Small Waste Electrical and Elsctronic in 1980.
Equlpment {Enforced In 2013, of Basel Act (Enforced In 2018), 5
Registratjon of Stockyard and Standard for Stockyard

improper Treatment of Residues form
Recycling Process

= The most notorious illegal dumping case In Japan
was Teshima Island case. From the early 1970s to
1990, more than 600,000 tons of waste including
shredder dust of ELY and e-waste was illegally
dumped on the island. A part of them were burned
without pollution control measures.

* Police investigated the site in 1990 and stopped the
operation. This case triggers the movement toward
proper management of automobile recycling and
home appliances.

Improper Treatment of
Shredder Dust of
E-waste and ELV

Concern on E-waste In lapan
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lllegal Dumping site in Teshima Academic Studies before Enactment
: = . - | of Home Appliance Recycling Law

« Sakamura, H et.al.(1995) "Elution of Toxic Elements
from Waste Electric Appliances under Pseudo-
environments” Envircnmental Science Vol.7, No.1
pp.35-41 {Japanese, with English abstract).

= Sakal, et.al. {1991) “Hazardous Materials in
Shredder Wastes and their Appropriate Treatment

: System”, Journal of the Japan Society of Waste

ted sall and Management Experts, Vol.3, No.2 pp.33-42

which tock 15 - -
years until 2017. Treatment of contaminated (Japa nese, W!th Engl ISh a bstrac-t) .
watar Is stil continued. '

&The lllegally dumped waste preserved In
Informatlon center In Teshima, Septernber 2015. 10

“Activitles to rerave ¢ontamina
dlate hazard.

+

Studies by From Association of
Industry

 Kamae, S. (1993) “Recycling of Wastes Caused by
Used Electrical and Electronic Appliances” Journal
of the Japan Saciety of Waste Management Experts,

Vol.4, No.4, pp.295-303. (in Japanese, with English | ncrease Of Treatm e n-t
abstract)
« Matsurmura, T. {1997) “A Recycle Systern of Used Cost of e-waste
Electric Home Appliances” The Journal of Japan
Institute for fnterconnecting and Packaging Concern on E-waste In Japan

Electronle Circuits, pp.76-78Vol.12, No.2 (in
lapanese).
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Increase of treatment cost by
local government

*+ As economic development, amount of waste generated
increases, waste contents become more complex. Local
governments in Japan were bothered by the increase of
waste treatment cost.

= In early 1970s in Japan, Tokyo Metropolitan Goverament trled to
impose waste collection and treatment responsibility on difficult
waste such as plastic packaging, home appliances and tire. Although
it was not possible to Impose new responsibility on producers at
that time, industries started to study the recycling technology and
conduct pllot collection program In 1970s In Japan.

» After varlous efforts to reduce waste were conducted by local
government in 19805 and early 1990s in Japan, EPR systems was
applied to packaging and container waste and specific home
appliances around 2000,

Treatment of hazardous
substances

* As attention on environmental concern are growin
hazardous substances in e-waste should be handle
carefully, recycled or disposed carefully.

= Dust contaminated with hazardous substances, such as PBDE,
which were used in TV and other home appllances.
* CFCs, used in Air Conditioner and Refrigerator, are Ozone
Depleting Substances.
* Lead in solder
* These substances have been prohibited gradually, but

some products being used still contain these
substances.

* To protect occupational health and the environment,
praper treatment is necessary.

The necessity of cost sharing
mechanism of new items

* As technology
developed, new
materials and parts are
used. Itis likely that
new materials and parts
are not recycled in
market basis.

New materials and
parts may damage
environment, unless
proper treatment is
conducted. Additional
cost sharing mechanism

CFC collectton from Alr Conditioner,
Akita, Japan, September 2009.
Callected CFCwere burned in
Inclnerator, with pollutlon control, is needed.

15

Dust Control in Home Appliance
Recycling Company

;‘ (T Alflowto

Fiiter for worker
collected
dust
Dust
1 collection

Dust collection system
is Installed In home
appllence dismantling
fagilly In Tokye, Japan,
2007.

18
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To Prevent Fires from
Scrap Yard

Caoncern on E-waste in Japan

Fire of Metal
Scraps

* The number of fire cases
from mixed scrap yard has
increased for 10 years.

= Metal Scrap frequently
causes flres. In some cases, S :
these fires have harmful December 18, 2015, Fire at matal scrap
effects on living vard In Funabashi, Chiba, .
environments, including bad
odors and traffic related
problems.

It is difficult to identify
causes of fires, but batteries
which are mixed with other
scraps are regarded as a
trigger of fires.

Scientific Research

« Some researches have been conducted.

—FY 2008-1010 A research project by National
Institute for Environmental Science, National
Research Institute for Fire and Disaster, and
others.

— Cause of fire: It is difficult to identify the
causes of fires in mixed metal scrap yard. But
it is pointed out that batteries, especially
Lithium lon Battery, might be the cause of
fires.

To prevent fire

» Registration of Stockyard for e-waste and
others which may contain hazardous
substances.

+ Guideline for Stockyard

- To prevent soil contamination, apply
appropriate measures such as concrete floor
and drainage.

—To prevent fire, properly segregate battery

"~ and oil. The height of pile of scarps should be

controlled. efc. i
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Recovering Gold from parts from
IC tips of mobile phone

Pollution from E-waste
Recycling

No cantrol of
emissions and
effluents, Bandung
Indonesla,
September 2010,

a

Extracting Gold and

Silber from E-waste Exract copper coated cabl _

By using cyanide and cthers, extracting
gold and sllver from e-waste and
others, without pollution January 2012,
Philippines.

Burnlng coated cables to extract copper
Vletnamlanwuary, 2011,
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Emitted Refrigerant

« Compressor was removed from refrigerator, before
waste refrigerators were delivered to e-waste recycling
facility. Such practices is called, “cherry picking” or
“Scavenging”. It indicates that refrigerant was emitted
to the air. {October 2017, Malaysia)

Why is regulation on e-waste

needed?
» Different backgrounds of e-waste recycling regulation
can be observed
* Pollution from recycling process
« Improper treatment of resldues
* Increase of treatment cost by local government or recycler

= Regulations try to change responsibilities of
stakeholders, cost sharing mechanism, and design of
products, such as change of materials.

= Varlous policies wiil be discussed in next lectures and other
lectures in this course.

Competition between
Formal and Informal
Recycler

27

Competition with formal and
informal recycler

+ Formal recycler with pollution control and
protection of labor safety, and informal
recycler without appropriate protection
measures are competing each other to
collect e-waste.

» If enforcement of pollution control is weak,
formal recyclers collect a limited volume of
e-wastes, while informal recyclers collect
large volume of e-wastes.

28
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Copper Cable Recycling

Open burning of plastic-coated
wire to extract copper. Vietnam,
August 2009,

Nagget system to separate
copper and plastics,
December 2012.

29

Removing IC tips from Printed Circuit
Board

[ Machines to rameve IC tips and olher
parts from Printed Clcuit Board, Hong
Kong, Decembar 2011. Remeving I1C from Printed Circuit Board. Nov.
them from Printed Circult Board. Nov. 2004, Guang Dong, China

2011, Guang Dong, China 0 -

tRemoving IC lps and olher parts

E-waste Recycling Facility in
Nangjing, China

« Equipment to recover - .
IC tip by melting | 4

solder and equipment
to recover gold.

+ With Motorola,
pregram for collecting
mobile phone is
conducted in China.
But it is short of
collection.

Decembar, 2004

31

Pollution from Recycling System

* The major problem in
recycling in deveioping
Asian countries is dirty
recycling .

« Even if formal recyclers
invested in advanced
facilities, they may face
lack of waste for
recycling, in market baseé
recycling.

* Some policies should be

Implemented to change
this situation.

& Extracting
metals from
Printed Clreuit
Board, Guiyy,
China, (Now.
2004)

¢ Dirtylead

recycllng which
contaminate soll In
Yiatnam, [ Dac.
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DIFFICULTIES APPLYING EPR IN
DEVELOPING COUNTRIES

Examples of Orphan(1}

To implement EPR, it is necessary to identify producer
or importer of goods. But if smuggled goads, imitated
products and no brand products dominates market, it
may be difficult to put responsibilities to all of
producers and importers.

No brand TV which are made from used

TV monitor with naw caslng. Customar can
and Sony logo, July 2007, In Vietnam, chooss brand name. January 2007, In

China. a

Probably, faked products, which
deslgn are sama, but have LG logo

Example of Orphan(2)

Probably
smuggled
sacondhand fax
machine from
Japan, found in
secondhand
market in
Guangdong
China. Itis
mentioned that
customer service
for this machine
is only provided
M in Japan.
Transformeris
put Into the
machine,

Volume of orphan

* |t is difficult to estimate the volume of arphan.

— According to an estlmate, market share of
unbranded air-conditioner, which are made by
small manufacturer, was considered to be 20-30 %
in Thailand early 2000s. .

— A survey conducted by NIES and Kyoto University
in FY 2010 shows that more than half of desk top
computer used in households in South Korea are
unbranded one, which were made by small shops
or by consumers by themselves.
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Who bear the cost of orphan, instead
of producer of orphan?

* Government

— In packaging and container recycling regulation in
Japan, small scale producer using packaging and
container are exempted from bearing financial
responsibility of producer. In stead of small scale
producer, local government bear the recycling cost,
because local government pay the cost of disposal of
waste packaging and container.

= Consumer

— |In computer recycling system in Japan, consurner
using orphan computer should pay recycling fee.

Reducing the volume of Orphan

* |t is the responsibility of government to
reduce some type of orphan such as smuggled
products, imitated products and unregistered
products, if appropriate regulation exists. One
of the option is to collect recycling fee from
them, if the government caught them.

Scavenging / Cherry Picking

* E-waste collector
may remove
valuable parts,
before e-waste is
sent to formal
recycling company.
It is called,
scavenging.
Scavenging may
reduce the benefit
of formal recycler.

Soma parts are removed from e-waste,
before formal mcyelers recelve e-wasta.
{2005, Talwan}

What kind of measures can be
implemented to reduce scavenging?

* [f parts removed in advance to send e-waste
to formal recycler are recycled without
environmentally sound technology, collectian
system should be carefully designed.

* Buying price of e-waste without some parts
should be lower than e-waste without missing
parts.

10
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Conclusion

41

Science Policy Business Nexus

Science Poli
Assessing the Impact of olicy
Improper E-waste - Regulation on pollutlon
control

Management

FindIng Appropriate Policy
Finding Appropriate
Technology

- Define the Responsibillty
of Stakeholders
- Enforcement

|

Business

Design for Recycling
- Collection :
- Recyeling, Disposal a
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1. Global E-waste Statistics — Current Status and Future
Trends

IIl. The infarmal Sector in E-waste Recyeling
1. Circular Economy and E-waste Recycling

IV, Informal Sector Integration in the E-Waste Recycle
System

V. Peositive Contribution of Informal E-Waste Recycling
Sector

VI. E-waste Recycling Activities -- Taiwan Model
VIl. Concluding Remarks '

O Accerding to most recent statistics
provided by The Globs! E-waste
Monitor 2017 (Baldé , et al., 2017}, the ;i
world produced sboui 44.7 millllon
tonnes of e-wastain 2018,

O Gilobal e-wasta is expacled fo grow
continuously, with an annual growth
rate of 3 to 4%, which will reach 52.2
million tones by 2021.

s

vmwrmnoe e EEKNE

il e otz

Sowce ¢ Baldd, G.F; Forll V., Gray, V., Kushe, 7, Stegmaon P,
Giotml -zt Moot 2017, tmndmm\nmwww;
Unian (ITLG &

Sakd isocist

O Thia report clessified e-weste Into 8
and each categery ahows an Increeelng rend
fram 2010, with the excaption of Lhe waste
fromscraduas, Wwhieh beglns to declines In
2015 when lhe replacement of CRT screena o
Rai panel comos gradusily te an end.

S e —
w-,m = m—p—

O Hls shown that waste fromtemparature
exchange aquipmant and small and large
equipmant are having the largeet growth rates
and |s axpected ta grawin the futura.

O IT wazle & expectad 1o graw less quickly, due Sowse | Tha Globwl E-wuate Monifior 2017, pdd.
ta the sffects of minlaturization, '

e D BN i Wt it TRt s
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O E-waste recycling ratas are low.
Wilh the 44.7 Mt of e-waste
generated globally in 2016, anly
20% (8.9 Mt) is verified to be
collectad and propery racycled,
Thae other 80% of the a-waste is
not documented. It is estimated
thal a total of 1.7 M of e-waste
ia disposed directly to the waste
bin. The olher 34.1 Mt of 8-waste
Is untraced and unraported. It is
probably dumped, lraded, or
recycled by the informal sector,
a

Bouata Yikul Sooncemic Forurs, A Mine VT YIliy o EUCHonkd=Tie ki 3 Gl Rabeod, 18

O Europe and the U5 alone contribute to almost one-half of the total e-waste generated annteally,

=] E-waste contalns precious metals and rare earth materlalsincluding gold, sifver, copper,
palladlum, lron 2nd aluml along with plastics that can ba recycled,

o Paken:lal value of raw materials in moblle phunewasla is 9.4 bllllen euros in 2016

D overall, UNU estl that the for dary raw jals of e-waste is

worth 55 Bllllon € ul' raw materials. But this value remalns largely uneuplnned duetoa lack of

concerted publl

O Aleng run esnmallon mada by the World Econemic Forum indicaled a worsl-case
scanaria of future e-waste generated by 2050 1o be more than doubled 1o 120 million
tonas annually.

00 Wilh the current low recycling rate, a huge amount of precious matesials are to ba
wasted, 50 does (he market valus of lhese resources which wilt be left untepped.

B The term ‘informal has oﬂ.en been characlenzed a3 being beyond lha reach of

different levels and h of afllclal g 108, lacking in regulation,
struciura and instltutionallzalion, and as nan- regislerad and lllegal. These
enlerprises are nol farmally chargsd w1lh the sarvicas they provide, and no
conlract sxists | seli-employ kers and anlerprises of the informal
sectar and the local govemment. They work withoul llcensas. IS enlamprises do
not pay cammaerclal, Incame or any oiher type of taxes and thay do oflen not
consider leglslalion an employment and environmental protaction.

O Simiter L ] probl entist in developing countries which
Inctudes:
m lack of adequats publlc awareness;
m lackof. policy and legs!

m lack of an elfective lake-backicollecion system and EPR syslem,

m dominance ofthe recycling secter by an unconlrolled, ill-equippad Infarmal secter that
pallutes the emdranment; and

B |ack of adequate recycling fadllites, and poor financing of hazardous wasls
managemant activitiea. *
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.- [ i
eween nformal 'g (28 tochar |
! ] = & | Coavpatkn Hvan de Klundert and Lardinols (2015):
g e, : B Fine particles B Grey zone exists between the formal and informal sector
# “':\::-“. J’ @ e that both sectors are Involved In the collecting and
£ s o Fly athas h
is " i recycling actlvitles;
5 m There are relatively strong commercial connections exist

between the enterprises, with the informal’ enterprise

acting as supplier or subcontractor to a *farmal® sector;
u Competition for both materials and service contracts may

exist between the two sectors.

&} . i .:“

Technical

1,5 corparate
= g“ consumer -

Environimantal

Systam boundary

" Leakags of toxic
substances
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Definflions & Crieria

Huzardous Malerials

Regulatory

Gross-Border Transpoctation

Consumer Prreaption

Zoning and Land Use Reguictions

Soclal

Cuod & Suslalnable Werk

Eatabinhing Trast

Saurce; 1, WECSD, Infarmal
Lppoaches tawardy a
circular economy, 2016; 2.

" Adapred by Ihagmﬁw.

B Circular economy is a regenerative

sconomic sysfem

O Transition from take-make-dispose models
to take-make-use-regenerate resource

maodel|

B A new model for sustainable development

and green aconomies

O Aims o redesign the production and

consumption systems

O Emphasis on social, environmental,
economic and cultural aspests

0O Reducing pressure on the
environment

O Improving the security of the
supply of raw materials

O Increasing competitiveness

O Stimulating innovation

O Boosting economic growth

O Creating jobs

Benefit of Adopting CE Model.in £-Waste Recycling.

i Hosllle Slances
% Unfair market competitars under EPR
polcles
¥ Implament importation ban ta restdct fow of
Incoming s-wasle
% Shict govemnment inlervanbion by

fines andimprisonment

timkted or Non-ceoperative
Interaction
* Acknavdedges the significance of Informal
recyclers and actively interact with them, but In
2 leasa and Ineffantusl manners,

Apprgach
# EPR manegement schame |y burden
to producers to ba raaponsibva for
colaction and krastment af the end-ol-
¥fe products, but fad to recegnize the
existence and capacity of informal o~
waisld recyciing syatem.

yriergallc Approac

+ Adeapar farm of pertnerehlp betwaen the
Intarmal and the faanel recycing asciors,
makaa tha most of Lhe strengthe of each.
meetor, and oparetes across as much of the
valun chein as possibie.

M
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‘Pushes Hie trafid
Gifiular sdaTomy dn
B M

) Wesls did pased on rivera’and
iakas cuasts poliute water. s

: Madel

oo {he repld growlh of Induslrizlization and aconomie growlh and lack af natural
resaurces, Taiwan slaried 1o Impart vast amount of Tascurces, Including mix scrap
melals in 19704 and hence developed the scrap-matal Tndusiry.

ONumercus alacironje waste racovery Indusiries used cpen buming and acid washing
ta recavar matals from wasle elecircal circuil boards and ¢ables along the Erjen

15
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O Tha 1986 green oyster Incident in the river estuary forced the TEPA ocal

government to Inltiata several lon tor e the river.
Qystar cultlvation has baen forbldden at the estuary In 1986,

Speclal zone for resaurces regeneration was established in Da-Fa County and
Wan-l County to relocate ||lagal smelting plants to this area in 1983, howevar,
very few enterprises are wlllng to mova In, so this measure has heen deeme:
as unsuccessful. In 1992, Da-Fa Industrial park was closed due to the fire,

O In 1993, the government has banned the Import of
waste-metals for the scrap-metal Industry, and
:Elummenced a pragram for the restoration of the

ver,

0O By 2001, all of Ittegal scrap-metal factories alang
the riverbank were demolished. The source of
metal pollution of the Aver was thereby
slgnificantly decreased.

oo

O In 1897, the Waste Disposal Act (WDA) was amended
to introduce the Producer's Responsibility Principle,
stipulates that the manufacturers, importers and
sellers of articles, packaging, or containers shall be
responsible for the collection, clearing away and
disposal thereof if such waste:

O is not easily cleared away or disposed of;

O contains components that are not readily blodegradabls;
O contains hazardous substances; or

O possesses recycling or reuse value.

. Date ] ] ; i

19977 Establishment of Resource Recycllng Management Fund {RRMF}and Recycling
Fund M Board (RFMB)

1998/3 Homa applk was l { as mandatary recyclable wasta.

1998/6 Subsidize the wasta appllance storage site {44 company with 67 sltes)

1998/6 Subsldize waste [T equipment collection slte

1998/11 llars of homa I

appliances without charge.

are responsible of taking back end-of-llfe elactrical

2002 EPA promulgated standards for tha methods and facliltles for the callectian,
storage and recycling of waste ] and waste IT eguipment.

2007 Electrlcal fans and kayboards were listed as mandatory recyclabile waste by EPA.
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O Along with the

arr:jemi'ir:nent. the (%) Ricpoling [nduairies
underlying
Institutional b R ) ’ m’m
framework was er:'ﬂ;fmw " : seiery pod upieipnlinies.
reformed according ﬂ;g;_.ph.
n :‘997' ) Bovyetion Fou {3) Loes! Authenity
O This reform cen be ; .. [
viewed as tha first | |fhemelis piies | k
move of the EPAT mplront iy
to integrate Frapms,
informal sectors

with formal sectors.

A Recycling Fund plays a cora role by providing financial rescurce to the
recyclers to help astablishing the e-waste restment infrasinuclure neaded.
O Thres Integration modaa can be cbserved aftar the 4 In 1 system:
1. Theintegration of upslream producer with downstieam recyclers.
M Motivated by potential profit.
| To reclelm he upstream recycling fae paid from the recyciing subsklies
M Areverse logltic channel Is established to realize the producer responsibillty,
2. The integration of racyclera with collectors.
W To ensure a stable and suficiant aupply
af a-waate collectad for rasycilnp .
3. The integralien of informal calleclors with formal collsclars.

B Induced by each actor’s compelitive afvantages that relative high labar Inlensive worka
tarnd 1o be cperated by Informal sectora,

»

OTo strengihen the enforcement of munfelpal zoning erdinance by the
lecal aulhority to prevent illagal land use of callection, storage and
recycling of e-wasta.

OTo help solving the problem of acquiring appropriata site far e-weaste
storage and traalmart, the TEPA s aulhorized by WDA to aslablish special
recycling Demenstration zane, In which operational, flnancial and legal
assistance |s provided fo enterprises in this zone

OTa anhance auditing mechanism to ensure the final residual wastes 1o ba
properly handled by licensed organization so that both the amount and
{nal dispesal site can ba traced.

OTo 86t up Technical Advisory Cominittes to provida technlcal assistance
as wall as arnual performance evaluatlon, the result can bs sarved as a
baais for the design of differentlal subsidles for the recyclers io ancourage
and essist tha anterprises ko upgrade their technological levei .

- Pathway of end-of-life EE
] 7 equipment's disposal - ©
Discarded —{ Ragpkken o o h ’

Consumer
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:Consumer Behavior on Disposing An End-of-.
 Lite Home Appliance— 2016 Survey Result -

)
L L 5 1 00T) 2 Acpmed kb mabc U bW | 24

1 2018-2020 Resource Recycling and Reusa Flans
To bulld a circular econemy and achleve sustainability, including
maximizing resource ufillzation and minimizing the Impacts on the
anvironment.

OTo promotes sirategies based on life cycle assessment of various
materials, which covers production, consumption, waste management,
and reused materlal markets. A cross-departmental action strategies,
measures, and key performance Indexes are fermulated te handle e-
waste and olher wasie which would generate serlous Impacl on
anvironment. .

n

OPerfacting management of recycling and treatment
channels
Thea EPAT has actively encouraged authorities in charge lo
conduct recycling plans, open up recycling channels, and
increase recycling results.

O To racruit recyclars from informal sector, the Circular Economy
and Recycling Army Plan prescribes the hiring of 2,982 people
every month in average in 2019 to help sort recycled wastes.

O To prevent self-employed recyclers from being financially
affected by price changes in the recycling market, the
Recycling Care Pro%ram, newly launched in 2019, focuses on
self-employed recyciers hat are also medium-low income
haouseholds. Subsidies of NT$5/kg or NT$20/set (or unit) are
provided for EQL products.
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r collectionand

| Indicators fo eCtie zt
S performance. .

eeycling -

O Taiwan's e-waste recycling system is established based on EPR
principle, and its past succeasful experience 1 dealing with
informal sectors can pe attribute to the following factors:

0 Recognition of the vilal role of informal seciors and pursuil of an Inclusive
gavemanca in recycling systam reform to axert markel mechanism, which
darivea a profit molivetad division of labor batwesn formal and informal sactors.

O Adeption of an adeplive regulaiory framework and an effective compllange and
eaforcement mechansms lo endure a weall-lunctioned e-wasle recycling syalem.

0 Facilllatien of 1ha operalion of market mechanism with skong administrative
suparvision that induces a diversiffed pattems of market integratton, which
sventually achieve a casl-affeclive operatlon af the racycling system

11 Assijstance for the colleciors and recyclers lo sclve the finance, lechnology and
lend use problams in order to build up a stable and viable recycling enviranment
for the enlerprisa.

Collection rate for home appliances Collection rate for IT products

004 20 2018 AL 2043 28 204 TS 2000 KT WU
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I~ . >
€ Presentation Structure Stcp

* Project Motivation

* Background

= Proposed Methods

+ Worked Methods Example - freland

* Moving Forward

. . B o~ — 4
& Motivation Stgp &€ Background Stgp
* Understand how many Jobs would be created if e-waste was = Literature Review
treated under “formal” conditions * Large focus on heaith and safety in informal sector
* How would different approaches change the number of * Very little data on # of jobs/workers
people working? * some workforce data outdated or In the wrong category

« exlsting data on #s working in developing natlens often not
backed up and may be missing #s of women and minars




201

9/12/19

€ Sample Country Profile

E-vaste
generied

Mationa|
regulartan

Country # Ecenomy ; (!DDB;

l Resgion

Natiepal

Ewaste

E-wiiste

erated | gaicral

* Agbogbloshie treats over 171,000 tons of e-waste annually
{Prakash et al., 2010)

| :
i : gapularion
in216 ; inforeein | i {10o0) NG inZ0d | inforcein
(Wt} ‘ January 2617 I ; (Rg/inh) {kt) ¢ Janunry 20
3 Bl China | Ay 13k | 2 @i yes
+ E-Waste scavenging employs 4500-6000 In Accra directly, and * Gluyu treats over 20 milllon tons of e-waste annually (Chi et
approximately 30,000 within broader e-waste economy al., 2011}
(Agyekum, 2010) » ~100,000 people work as e-waste recyclers at Guiyu {Heacock
* However: Huge range. Where dld these numbers come from? Who do etal,, 2015)
they include? -

+ Again: Who is and Isn’t Included? How were they counted?

regulation

17

€ Background

+ Limited literature foundatlon

+ Different treatment practices oceur in different places

* Develop a model with potential to be adaptable and to capture the
complexity of differant scenarlos

* Working with what we have...
= There Is Ao current model for estimating e-waste jobs -

* Gaoal: ¢reate a model to be the foundation with which these
numbers can he estimated in an evidential way

€ Proposed Methods

* Working with what we have...

Lharinput

Howursfkg

Potential E-Waste Input Flow Data Collaction Results
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€ Motivation

+ Goal: Understand labor implicatlons of e-waste
policy/practice changes.

Wlangraé
Dismantling

. {fabowur input
haurs/kg)

[ Bartery Removal E
{lahourinput - {latour inpug.
. hours/kgt  haurstkg) ¢

stép

T’

oy

differenca?

ooy

€ Field Trial- Ireland

* Selectlon
= 3 Day Observations

A

HE

Scraans

Batterles

CRYs

LED/etc.

€ Microwaves

+ Tools; hammaer,
screwdriver,
ergonomic work
desk, fork lift

€ Microwaves

Tranider}

}__.m... Warl l'"“""w . I

* Minimum laber time per 100!

+ 1395 tons = 1 full time Job

kg = B.6 min
F’> averages
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& CRTs € CRTs

@ [ILSCT- 1Y AL 1N iy Loy

Gnwsing _Jrasemad 1
S Dm0

* Tools: hammer, Glavs Sagaramionf

screwdriver, m

ergonomic work

desk, forklift, * Mintmurmn labor time per 100kg: | hminfiog

campactar, powder 22.62min “

vacuum « 530 tons= 1 full ime job

LYE Lowdiog

Qi ECp

€ Mixed Stream € Mixed Stream

Unknuding Contlint Sort I Pheker Smaher |
« Room 1: pickers . - :

manually separate
ptaces unsuitable
for the machines

Mancal
* Roam 2 nu:v
{pictured): pickers Armovs!
continue )

separatlan along
conveyer as it
moves through
the “smasher”
and subsequent
shredders

* 25-30 tons per day

o Belt running 8 hours

+ ~15 employees at any given time
* ~417- 500 tons = 1 full time job
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Technical Inspiration of Waste Treatment

Introduction for GGE company (Video)

» Overview of the GGE’s ECO Economy

+ Innovative ways to turn waste into resources
« Value creation for byproducts

+ QA

YRR

06T Qi Bagrgs

Introduction of GGE company

Introduction of GGE company
Liuylng Plant — Circular Economy Demenstration

Operating as of Juiy 2019, Lluying Plant In Talnan Is the 1st Integrated treatmant centre In
Talwan that demonstrates a well-functloning <rcular economy where high-tech
Industrial yeddues ad scraps ara recovered and recycled inta highvalued products,
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[nnovative ways to turn Waste into Resources Overview of the GGE’s ECC Economy

Recycling fracess

‘Waste Source Waste Type

1. Recyclable Materials of High Quallty
@ Recycling >Turn Scraps to Valuables RE b 17
' * ; .Qq

II. Recyclable Materlzls of Low Quality

Recovery > Reform Waste to
Resources

lIt. Non-Recyclable Materials

Q Plasma Processing > ECO Friendly Treatment

Il. Recover Industrial Residues of Low Quality into Resources
\

|. Recycling Industrial Resldues of Hgh Quallty into Valuables
{Fab within Fab: In-House Treatment}

{Integrated Treatment Centre: Liuyln Plant in Talnan Talwan}
Advanced
Advanced QuTRUT Applications
OUTPUT Applications

Sliicon Slurries
from Sikcing Solar
PY Panals

Dafaull PV Modules

I Pxduging s
Testng Slurry
B, uets HeaS94. =

» Monthiy Capadity : 6atons
¥ Tanget . Highwatar<entalnad argank solvent 3
3+ Syngascandiractly replace 30K LNG fuel of boller 3
¥ Potential Cllents: UMC, ASEfSPIL, TSMC, atc, 3

" Sipadror: -

Sturries from Grinding
Semicondusdar Waters
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1, Plasma Processing: Eco-Frlendly Treatment of Nonrecyclables
{Plasma Type ATP In Lluyin Plant)}
Advanced

OUTPUT Applications

Aahaf Matillern

edical and
Urban Waste

¢ RSigagcanzy
eyt

Value creation for byproducts

Hyelrogen Perer Generations

Hydregen

ydrogenich Fuel

astumita KaGH, and renaz

Aquarum  cPorout Heat
Breeding Materie>  DhyFpalian
Macerlals

Value creation for the waste of Solar Photovoltaic Industry

Separste
backplste

Separabe it e
cnver automatically

\

a Remercopper etv.lllmn-lp'rmhrull

o S sharry pracess a Chumical matebugy

Apendlx:Patent List
i T T Tnesetphion
fsui (ned eam . fm’!ho 2 sfrean hun'er
;stlithlum Ion hmsry nnd manurlclnrllm mathid { Patent : ; 1550842 ) .
‘2 'Negdﬁve ulechudecumpa-“lolwrllthlum lon battery { Patent ! |54ma)
a of negative electrada dompoaiti oimllli:m lon| bal'lury
: tPalent I5493371 ) ) B B
| Siteer d e matertal of for negativa elact f.
=% Inhldmien blmry and thu neglll\melu:ln:du ‘compasition Fahent 1670181
® g | Material of alectrede of. IMhlum lsn battery and manufacturing method, and the::
elestroda matarials that sulabla lor uu-lumlnn battery. ( Patant: 1630640 )
8 Hydrog: D and iring _" d thereof
{ Patenl': I\STOOSD ) . .
T, -Appl[ulﬂon al s| slupry and |tn praducts ( Pabent 1568872 }
! d r '_ 1 earken atent iﬂﬂ'&m )
.9 ESI'Ilunn plrllcla pulymer owaleml'y bondad mlltur. md Ita anaﬂl
: materlai{Patent 1820713): : .
10  Nitrogan doped earbon-silicon co lt=-materal and g method
thereci{Patent iB46051) - - ) i
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Waste

About WasteForce
Hree
Dscembersote- | asysaisemicrs

‘December2020 - Pl GAMAG

+ Portugal ((GAMAOT) -,
-...xGermany (Police Universi

+ Funded by the Internal’ < roland (‘Lfnsﬂck Unlvm,gj

L Secunty Fund - Police Nethéitands [Dutch Farensms

o o institite), . .

e IMPEL Ieadlng b9ﬂef0|ﬂfY_-' "« United Nétions Insrirutsfurﬁammg

+ United Nations University . = - and Research h UNTAR) '
 (UN), co—lead : o :

- &me&_iw_@-;@%@:ﬁ e

Mgy ouwn

a3t *

{HH:
To boost the cperational activities and capacities of authorities
involved in the ﬁght agamst Hlegel lrada and management of waste

.+ Belter insight In‘trehds and developments in.the waste

through
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%ﬂ?gg Progress - Waste Crime Alerts

= 3 Waste Crime Alerts published {link Waste and Chemicals Inspection Tool » to support inspectors and
g pusii (ink) e  DEEa law enforcement officers respansible for monitoring transboundary
shipments of waste and chemicals.

Il %ﬂﬁ}tg Progress - Watch-IT App

= provide authorities and law enfo_rcem'ent B i

asts Progress - Watch-IT App Waste 3 Progress - Capacity Building -
oree ForGe:
= Online tools:

+ Research Libra
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-Trammgs
1, Portugal 27 9 Novemberq F'rosecutmn of Waste Cr|me
GA

A,
&Y
E

Progress - Methodologies

Waste
farce '

L] EU and Global Pollcy Impa:t Analysls Methodolugy -

Waste
force

= Inventory of inforimation exhange mechamsm between EU
- Pag

. Progress - EU-Asian Cooperatioﬁ
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® Elacironlcsindustries |

InTalwan

L ] Pr_uhlgms [“ L] Cnnaprs ef: me dﬂ:ular eeonom!,' for
elecironics industries ~ - =lectronled Industries

s ot jemaiks -
@ Praspects In future

® The ouopsmlon asa uf a*el:trunlls .
Induarles inTalwan :

& The, cases. of: ren:w:llng wastés . In
erer.trnnlcs :

@ Post consumer a-waste.

AL present. Talwans d’a 'ihdﬁsl!j mamhr fou.i! s on' the

jfnflawhg lhree major ‘_

In 1017 hu outpuw:lue was NTS Z.ls!rﬂllun, which uwounled hr:sxan

pmdum, I Indunrv and Inlormuﬂun Ilirdwin lndust!y !l!: of falwan's econol

: maln dlstrlhullnn arqas aru Ir| the lhm: science plri(! In Talwiam:

. Lo USRI ‘ total IC autpuit valua I the thirdin the viarid
o arad H :Ircult LED pane; . : Talwan's total IC autpuit valua Is the nthe :
Ilght mmlngdlode,prlntedclm.lltboard etc : : . 2 % Tufmn'nlcdrs:unoquut\nluaI:str!e‘?mr:d mnd_ ) o i
- lclndl.utrv.lcdeslgn,ICOEM, ICpa:lmslng.ahc )

: X T‘a!\'ﬁh'sl‘nuﬁdn‘-\i nutpul\ﬂ‘lu!‘ Is the workd's first
‘ In rmub!nn ‘hardware Industrv :nmpu!eﬁ. muﬂurhuard! ete.

T‘Ii\';'l“'!lcp.lﬁlllﬂlind I;istlrlg foundry value of the v;oﬂd's first .




Taiwan's alactronles Industrlas: hava experlenced: a: flourishing davelopment. However,
aven IF the alectronles lndustiias continue o Improve now, thera Is stlll- much' room for

Impravement of the circular aconomy. For example; a varlous and great amount of wastes,

pollution and Industrial cluster are the maln problems of electronlcs Industries in Talwan.

Z Folijffah: As the electronlcs industrles may add acld, alkall, organfc-solvant or matal

powder In the phcess-d producing the product, some of the wastes will have.paliution as

well. For example, calclum:fluortde sludge produced by the semiconductor Industry will
. have fluorine pollution, Nowadays; most wastes do not have a complete inspection system.

* Therelare, to prevant pollution from entering the d Fa 3

most companies directly refuse to reuse the waste.

- way 'ta [mmediately transport waste to the d facturers (b most

2019/12/19

Th amount and the Hnds of waste.'; of elactronics Industrias whlch-thmw,aﬁéf
every day are great.and vadlous. The cancepts of the ¢Irétular economy. tend to reduce tha
generatlon of wastes and rausé tl;lefn.fon ren:iuclng vﬁasta emléslons. Howaver, due o the
large-amatint and kinds of wastes'g adl by the electrinids Industries, itis diffleult to
have enough downstream Industrles:to cope with them..Dus to.this situ . ttom, it results.in.

l%he_ wastes stlll can't b_e- pr&perlv recv.cled. and reused: 3

iost of the dlectranfcs industries taday are clustered.in. the form of
seience parks, so the total amaunt of waste genarated is quite large. However, there Is ho

downstream manufacturers are not located Insfda the parks). In addition to the increase
cost of shipping, thera are also. environmental pollutfon caused by waste dusing
transportation. : i P




a- From the parspective of the clrcuiar e.oo.no.mv, upstream companles should have the

. chassification of the wastes first: After that, netify downstream ;ompaﬁlesand.méke. them know
how many wastes they can reuse and re:ﬁcl.e. in-addltion to knowing which kind of waste will be
“'wsed In large quantities; such a method can also avold the situation that the downstream

facturers are averbuidened. In Taiwan, the Envifonmental Admilstration {EPA)

annauncas the flow direction nfw}lﬂis a:ncl:h.qu;- rﬁnm; wastes ara usad avary month. Gn account
“of this system, upstream Industries can know which companles are able ta recycla the wastesand

downstream Indusirlés can adjust lhe:amepllancelo meet their.needs.

. However, bt needs strict Inspactions far svery wasteto rzke sura that they aren't heynndthe

slzndan:l Downstream factorles can establish zules of- wastes and asi upslreﬂmfa:lul’les to

2019/12/19

Mi'luj Thi ﬁolluted wastes still an he'rei:vc'l!ed or réusud m d‘h:gr l:ndu.s.:ﬂes aswell.

neasure the :umpnsltlansﬂrst When the wastas are sent ta downstream factorfes, they. will also

lh= componeénts, If the wastes do nat reach lhe sﬂndard downstrearn factorles can send

\hem hackand reques1 upstmam factorlesiu do prelrea‘lmentagaln

The advantagas uf lndushy clusterlngare encugh manpower, low price of

enersvusageand of technology. Hov theelactrunlufa:lurles:ungregatz'

together wilt mak: a gmal numher of wastzs and hand to deliver, Due to thls sitwation, duwn:t.ream
Industrluslrv tu  cambing with electronles Industrl:s to geuhe respurces th-y nud
Tha advantages ul‘ lhls new mude of Induslrlal n:lusieﬂng -re [ess transport:tlnn dlstam:e ami fee,
Iesu po'llutlon and more uzage of wastes. [t would he more nalmalfur the arterlil Industryto

include the venous anit, i German\r and ]apan, industrias are progressing In'sucha Thanner;

" raw matarints, Tha mali matarial i fmestone, dlkca,

'lru'mlna :ndlrn:n oxids. Huw-v-_r,v_lu pm;rr_s of

© alwtiativa materais and fuils, Far axampli, cakéium

5 Nuw ﬂgp!ndlm on

géting rasourcés mlk-ﬂu Im.nd:w u-e
!Wll’lllmele Due In H|Il lkulﬂon, cemant hdumv .

frias o uss the waistsa af slectinlcs Industries o be

Augidu sludge, afican sliudge and wastasohartsare

hu ¥aite: of the semkonducterinduery,



In ordar 1o usa the wactes, camant industry satup s

standard farwastas to protect tha camant klin and

ke the quality of camart. Camant fnd t
mskusirathe qualty of camar Camant rdurry na . Elenients  : Lhuit
ik kiln mnd di M . g5

L Y A
high quality of cement bt aisa wanta ta hava more
altarnalive matariais and fusls ta reuse from-

this shuation, the

- electranics Industries. On

and

Thet wastes which ara beyand the vahu oF

standardswill havetreatmants in the &

i Mathoer . . Fundan
sk, Sonting, changiing the propartian, | faviivsasreten SN :

AfaEnetfcanparation

purlfieation ra the mali mathods to reduce tha

Gravity A Eedy curaant

addy curraptsep

which are

harmful ta the progress,

rKGAT s checking the wastes which erw recelvad

PR sl The hesaey wil

measure the companents of wastes first. IFthe
canrents of companants are beyond the standards,

other Onthe other hand, th
which uraless than tha valus of standards, thay:will be
classfied and ducicded 10 bu altemaiive matarials or

fusla,

Ehnnigl s the eastest way to cut down
the number of Impuritles. The wastes wiikh do not pass
the Inspectlon will be sdded 10 the lower concendration.

oFwastes. On the other hand, if the impurities are hard

ta bie removed, it Cwill

bre used as well. However, these methodscan't be wsed
1o treata gma‘tnumhe‘r nfwistes. Hence, they're seldom

used In this process.
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welen




Aftarth B nd second part; Tading e isaitis which cin ba *
- rausnd for Lha camantindustry &  slgnificant mission-as wel,

Howeser, th ol mainy sub eared and

T T—— Impurities. Herce, thisstep thauld camkins

- wllﬁ the frstand secandatwp. Thi naw wastes 4m needed 10

- . measurstha componantyand propartics fist when they come fam
the sluctronics Industriss, i they pras tha seandard, they can be

raused direcaly. On the comtrary; the wastas shotiid hava trestmant

whan they au bryond the value of standards.

:slurrv:of.thé s&ﬁ\inundu&urmdum. Using the filtaring -

systarn ca make silican and waler separated. Aftar that, :

the drylng systam will evagorate lheexhamb!mf :
* slilcon :m:l pi’ucf‘u:‘!slliu‘m pﬂi;vd.ur.ﬂn tha othar hand,
- puré watdr pucficition system can make wiitar S

vesourcas be rausad to réach the goat of zerc-emisalan.
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Waste solvénts

Waste phosphoric acld Galllum nitride:  Galllym arsanide

can be divided into allicon 3o

“émll s thiie-Alm solarcadl acu‘nn‘ilni[hu the different :

“struciure, Sllin s3lar el Wl getlver, brarze, Jend:
wnd aillon by heat treatmant; alactrolytlcextraction.
anet wat atchirg, On the cther hand, wasta thln-flm
salar cail can gat branta, Indium, ﬁall:lur;n admiumand
: t‘ellurl‘um‘ hvu‘ushlnl[, ﬂollltlun, alnctmlysi and:
: l'.aghr;u. ' .
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h hosphoricacld

"Thewasta waste

A% ‘w’ii?ﬁégﬁaﬂ has two methods to rewse which are
according to lts purity. Water, ferrovs sulfate and 2

Because theyall reacted

with many raw matarials such as wafers, solar panels or circult

. . added Into low purity of waste phosphoric acld to produce the-
‘board, thay may have many Impurities and are hard to reuse.

nutrlents for plants. On the other hand, high pun‘lvolw‘a:l:

5| ﬁ will ba sent to the distillation system and get the

. . phospharicadd can combine with phoyghoric acid, wakerand
residun and high purity of the salvent. The advantages of this

ot H sodium hydroxide te precipitabe sodivm ghoaph hich can be
progress are reducing the cost and sfffclantly separating the .

rausad In othar industrles.
varioys kinds of solvants, .

==

i mainly come from the

canseparate the galium . “"”1‘_} »
Solvant axtraction can ke used 1o recever galllum from
The adsorpHon rate can reach 98% .

. [ prony drdanida, Using extractantio eitract and subfurlc acid to stip can ‘L:..,--
and the desarplion rate cam reach 80% wiilch the hydrachloris acld “:I High purity - I The high . 7
geta purity of galllur | as well. Tha hij rity of
Is used as desorbent. With this method, 1he high purity of gallfum- s
’ Ef‘f“'" galllum safutions can haadjusted tha pH valua at 4 and calcined at

lon solutiona can ba gotten, The high purity of gaillum salutions

can be ai d the pH value at 4 and calcined at 500'C for 4 hours i

900°C far 4 hours to get Bl oiiAR,

to get gallium aulda.




1.Reu:a dlrecﬂ\r
. Btample Beer bottles, glass door and uged ears

ZDuwn[radedrauu I
Examplé: Waste lithlum-Tci Iﬁ:terles ot elenmnlc cars can he reused In'smallmachines

S Ragen-ramd et .
: Example' pholocoplerand camera

. Resaurces drculation :
Example: Recover the valuable matals frnrn wasle
washlngmachlna andair :nndltlnllzr . :

- :Thu nwn-nshlp of phmmpler Is campany.
Canaumer [us | rmtth- phutc:apl-r

v Tha  mixiom qf 'm_.vclm :laanlng,‘
. ':huih[lndr_‘pl_lrh. balong to company.

= Thi system éan save mansy, runumu nnd
* ‘make matersisba nuad. .
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Fuli Xerok becama tha firet in the Industry to succaed In .
" yacyding plastics. They created  matenial reusing system
"wherg the extérlor éovers {ABS pasile] of tha: copy
. . machlnei racavered: from the market: are separeied,
X s @ushéd; and clesined, and used as raw material for creating
: w ;ﬁxﬁ&m é recydid plastic of the sama quaflty s newly made ARS
~ - plastic This rucyeled.plastic s then used In manufacturing
) §  praducts, Today, récycled plastic Is used In the pmducdilan of
Apimthon %3 Tl copy machines for arts [n:the exterlor :cover, which Is
. — whem the strictast
quallty of recycled plastic. .

S —

apply:In_tha

“Digita) canieras, like-bll 2lectranlcy, are produced.using valuable matéttals. R micrachips contain-gold

and plutinum, u:ppcrr In tha wlrlng and aluminium ehewhere. Dlglul umem are alsn nnen equlpged
‘with rllcknl-eadmlum and IEtﬁlum-lon n:hlrguhh battarles that Noih cintain elements thet ean
:lirnag! Husmanis IF d n a si iy Ini

In wlderlnsld- lhl mrnnla, the iead, a heavy
metal, b found. None ar these nlnments can be dsposed In 2 sfte or ncinarater where waler sali and air -

" ana present. Rathir, like other produ:is lhuy .'émuld he r&usedl Make sure that" ynur dlgllal camera Is.
rtcvd!d when Ilm ns the Hme ta dlspau it -




" The csmera party are thredded and first segregatad to matal and phtic. The plestics dre trested
saparately and metal parts are trested in a dlfferant. mv._DIﬁ'!r!nl metals Including the metals of
Batterles are collacted using a specific pracess. Onca tha plastics and matals ara separatad, thay ara sent
to difarent collaction pofnts, from whata thay s distributad to be rused, Highly yophisticated

H and shreddl

Pprocesy,

are used for th l

All harvy. equipmants, we plug IMo powar ssurces are icludid in large wactronsea. Ths lirje atsclonicl aegary

Tncludes big ecrasn TV, capy / printsrs and sudto receiver, H 1s imparman 4o e recycling for theas squipmants
bucaias of the fact that they cantain mary of wins snd slectranic camponents, which sre highty vetusd In the
racycling misrhat. Larga equipmants lie TV can be racyded bo sdd eira valus fo . In this process, the mpdrtam
parts of the Televislonsets are recycledsa Uat thelr value canbe enhanced.

Recyclubles Dot A B p E . F Total
Amount [ w0347 1w | 1zdem 154330 243 WA
L Nooa? L Jan | L5
wepn | L@099s | 3emages | aumon | agsrms | o7msess 14,356,629

Tha recyca amount af tslevisionin Tatwan {prr year)
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Heiidg oF chliaiiee syatain- deifpdter

Elacirenic wasta [n 5o-much aboul tha compitars, Unllks other gadgats, cymputar (s 2 corpaate necassity snd -
henca the flow of computar trash Inmuch rore then eny other itam. The best thing we cn do to ullllza tha iHem
to the fullest isits recycling. This wey, we will be able to use all the good parts, extract the precious elsments and
minlmizing the lsndfiils. Ther are many sredous and none praclous metals such as bronte, sivar and ttn which

are In the hardware of the computer: They will be <rushad, separated wnd than used o5 & metal In automoblla or
similar Industries. .

©On tha other-hands, sometimes we will: fix tha camputer and maka them be abla ta downgraded reuse. For

wample, th r be used for 5y

thmn sunk ta pardal schaald.

. B ‘Cur Remove |
[ ey W o BN o N oy
Gatahell, Saparats the Rucovertha
control pansl’ ainss dasnand
- andwira canper
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_,-m-,wwmm

i copstimby Syt

spyiam:Ref ’“%Wiﬂf

* Refrigeratom and fraazars contaln refrigersnis, ofls, and other whick st be rémavid 4nd recayersd, Fhan,

:lllanJ,Eppc(.:mll,ﬂlhllmls.induhﬂldpﬂﬁﬂnhunqﬂ"d. |_n xydlnlpmmmsalsnﬂpmrQMa ER T B ~ Lt o . : .
foam kulation Inslde the i doars for added tal benafitx. Thi average 3ged 10 yeam | Rafrigarator ‘—.i Dismant If - nah

* &rolder o han 120 poundl of land othur| S . B
c G .. . . : oGet - : anccrciand N
— T — = — - . - refrigerants, . T T : alumintrm,
Tacyciabies Depol A FY: D] E ¥ B Tolal: D PR Coornon . minepalell D : : - eappar;siveg
: pi | sasmz | woass ol awzis | owed [ amam ETET o v jomlend e o “pliae and,
i | I W ! fom p B o L : . PURfoam
| e | zavosms. [amzasor | azman | sossm | cassion [ Cleensm EPT Poir ¢ CAmpressar 0

: Thcreqrell amant of rafdgerator iy Taiwin lp-rynr_)_

B L dar Ll L  Racavirion, -
Ctheiialts, 3 washing mi lnmnmlmmpoms TR PRI . s efriganiits, : -2 aluminum,
: — 7 — . . : B minoral all o copperend
Recyclables Depat. " |1 LIS R R CR G seE. L p . T o : . L . : and contral : - : plastic
m — T 5 T I — — o > panel Lol L
. At | 55670, o | . 174740 HELA L 92,883 : ]E,&l_l N 418433 A
e i —

Gagasn | amger ;| assisr 1,434,916 14246019

: Th-nmh-muumulwuhImelhe In Tatwap (par yaar)




Alr candifoner containa. refrigarants, alls, lran, coppar ard aluminum whicki must e samoved and recovaced. The
safrigeram and ofls can ba golten in Lhe separated process, fran, mpper and aluminum can ba directly downgraded

raunad ar recovar throughathar chamical mathods.

Recgiclables Dopol A B b I ¥ Toul
A’r. - dumoand 616 N V4,710 48,102 91,289 16,638 4tk 493
okbos [ ragucy | 235000 | astssn | Lans | dsnsaer | naases 1425609

Tha I ot sircar in (paryanr)

Gelmotor,
wilraand
control panal
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Regaverlron,
aluminum,
oppar,
plasticaad
FAP

mat syetag-bhana

At iha and of thair Ihes, telophonies or mobRa phanes can be recycled. Aapld changes in technalogy, Tow Intlal costs and
anticlpated obsofestence hive led te mokdly growing surpluses which contribute to a amv'vm number of ¢lectronie
vidsles werldwide.

In many cassy, eompanie Tn othar para of the warld, often in devaloped countres, will ry to reus the okd mobita
phone This makes sure tha phanes da not and up [ the trash immedistely i they rsmaln unusble. Bartaries ars takan
aut and sant for recyciing. The telaphona b than.crushed and heated to approsimataly 1180, Samphs are than
corvartad inte amall plucas wnd Furthar chamical' procuusing b carried cut bafors thay sre transferred to = amaber
that takes the camesponding martals for use. Enargy-from-ncinwation b urd Lo recovar plastis from phane
campénants. Tha outer bady plarttc afths Leaphona bs ganarally grainad and rewarkedand used in mouldings.

[ .
Washing muchine

e
Alr condltioner

10



Industr|us, reducing the e-wastes and reusing tha resources

can pratmctthe amvirgnment which w live

F for and recycling,
Howaver, taday's tachnologles and though still ot ea ’

Elestronies Industries of Talwan Is

It Ty pacmmanry 1o iawe nes [disas to copa with the problaime which wa will mest

« " low-anargy and low-cost combine with polittion frae and 2ara wasta will ba reachad [n the future

&
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LELLRAS
people & lustafsebitity

Public Private Partnership
For SDG 12 and SDG 17

2019 International E-Waste Management Network Workshop
December 3, 2019

Prinya Thaewanarumitkul, Ph.D
Vice Rector for Sustainability and Main Campus Adminlstration

€02 Level from 200 ppm In average In the last 800,000 years,
increased to more than 400 ppm in 2013 a_n now 415 ppm!

Human activity that has mostly caused Global Warming
and Climate Crisis is too much using of fossil fuel

12 years to stop
climate catastrophe

THAMMAS AT

Fuariy B fafisieaporety

Therefore Sustainable Development Goals (SDGs)
of UN : Why Partnership for the Goals (SDG 17) matters?

@TUSEGOALS
T £

THANRASAT
Frogin BRICtaANIY
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THANMASAT

FURE B resteirer ity

Responsible Consumption and Production (5DG 12)
and Public Private Partnership of Thammasat

@ e GOALS

1 Baur

Tt

We don't need only garbage separation, but also
garbage reduction! And begin with Single Use Plastic!

QF THE WORLD
ES INTQ ITEMS ONLY |

'DITCH PLASTIC!

No More Single Use Plastic Action of Thammasat:

Plastic Bags, Cups, Straws, Bottle, Utensils and etc.

4

Sull naunsnaemstiwaaninljuds

fl 41,000,000 U




Waste management and also e-waste with the
Concept of Public Private Partnership

JInnyadvug: E-Waste 81 90

THANNATAT

FOT T DAy
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:Bom in 2010: Haw ;nuch is left for me?

| . i

Tajwan: Garbage Disposal Genius

% @ E : We are good at recycling economy




WWhat dors $E mean?

Walvar are CE3 pasilive Impacia?

o,
v Fiadiice impeed on eavirorsent
+ Ciwala{ neacaiajobe

Hone
(produtl, eoponent ..}

oy brand nags J repulstion
- Hkwiraly (00 - b roechon!
+ Inciuase s sxpeciancy of guods trough ctarials
mcycing, reass, repaitng . o

Example: Circular Economy

[T
it i
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1

PARTHIRSHIPS.
FURTHLBOALS

~‘million tons

willbe: . million tons

+Iiv 2018, Collection rate <20%

kg/Péf Year- ‘
person
Taiwan

Strengthen the means of
implementation and
revitalize the global
partnership for
sustainable development

2019/12/19

The Four-in-One Recycling Program

hased recycing R pruhic, comensretia, amd
ketal govaraments,

rubtkice ine cotiscrlrg o
ik sy,

Associ Wun d

iwean Resource and Recyching Industries
: Association ’




DRZ Visit

and waste electrical and electronic equipis
(WEEE), Job-seeking people get the opj
to return to a regular working life.

2019/12/19
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We try to make the circular economy
come true

Sorting
plant
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We could do more

Great things in business are never
done by one person, they're done
by a team of people.




2019 International E-Waste Management
Network {IEMS} Meeting

Project “Strengthening of National
Initiatives and Enhancement of Regional
Cooperation for the Environmentally Sound
Management of POPs in Waste of
Electronic or Electrical Equipment (WEEE)
in Latin American Countries”

Alberto Santos CAPRA, Project Coordinator
Bangkok, Thailand, 2 - 4 December 2019 .

+Main issues: strengthening national capacities for national e-vraste
management with feus on POPs (pardeularly in plastics of EEE). Aligning
natlomal policies, knowledge and informatien about POPs in e-waste among
government, technical scaff and civil soclaty.

+At National level it will help:

vSorengthen policies and train technicians and publle efiicials, developing
information and awarenass.

vScale up existing infrastructure or establish new Infrastructure where needed
~Tailoring 2 ESM and final disposal surategy for brominated plastics considering
(a) national, {b} regienal and {c) BAT/BEP criteria,

J vInvolve private e-waste dismantiing/recycling facilities Te upgrade technical
standards in accardance to the SC/BC and other relevant criceria

B At Reglonal level: enhancing regional cooperation on e-wasts management
with emphasis on POPs in e-waste policies, knowledge and information
management systerns, and South-South cooperation, It will work tewards
harmonizing key aspects of e-waste policies, strengthening reglonal coaperation,
knowledge management and Informatlon exchange systems.

19/12/2019

o

AS
[y

~Honduras
- Nlcaragusa
e PENAMA

‘Buatemala-.
El-Salvador
Costa Ficd”
Eevadar” |
Pery”
Bolivia”

AT Umguay

cile” 3 - Argentina

-

particlpating countries
Launched: Qulto, Ecuador, March 2018

s
srinfgenilita UNIDO Project 2018-2022 %

""""" Veangzugla

13 Latin American and Carlbbean Group (GRULAC)

Financials and Components ¥& ™

UNIDO Project 2018-2022 @ 3

GEF grant,
usD

Co-financing,
usD
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creas UNIDO Project 2018-2022 # 3

eoet i e BCRC Argentina rs_' )

Executing agency for Argentina and Ecuador Naticna
Environmental Authorities

#+ Component |: Strengthening National Initiatives

Ravlew or drafting of a Natlonal Pollcy, a Mational Strategy and a Flnanclal
Tool based on the EPR principle

UNIDO Project 2018-2022
Implementation Structure

"

“

Currlcula and rasearch pragrams In universitias; tralning program for
relevant actors especlally national

-

Nattonal Informatlon Systems for collectlon and processing data, prapared
for the exchange of reglonal Infarmatlon

-~

Informed and aware soclety, Including the medla sector, through a Natfonal
Communlcation Strategy

Component lI: Strengthening National Infrastructure

Davalop t of & Inable Busl Models

Infrastructure Survey for improvement or expansion (scale-up) of twa
licensad establishments ol WEEE managemant

Saegragation of plastics with POPs: target 115 tonslyear, total 535 tons In §
years of plastics with brominated POP3, Posalble disposal In cament kilns by

co-pracessing conforming directives of the Basel and Stockhoim
Convantlans

AN -1

~

“

;|
st UNIDO Project 2018-2022
Bt b sy el Sur

I
CRBAS
__ O Contru Regioml Basilea
para América del Suc

—_—

»Component lII: Enhancement of Regional Cooperation on e-

waste managemant
¥ Comparative analysis of exIsting national policies / regulations is
conducted to idantify key issues that need to be addressed at the reglonal

level |'I‘h=mk youI

+A Regional Folicy Platform is operating to fcilitate policy

harmonization on key lssues, with Involvement of MEAs officials

A, regioral Knowledge [ lnformation Systam is Integrared into che .

policy platform; Natlonal Informacion ones are linked to the regional ascapra@hotmail.com

»Knowledge sharlng leads to stangthenaed country cooperatton within the
reglon
»Regional post-project action plans and initfatives are developed

#+Partners: Natlanal governments, local YWEEE recyclers, Regional Centras
of SC and BC, the International Labar QOrganization {ILQ), the Intarnational
Telecommunication Union (ITU) and the World Health Organization
(WHO), as well as several other partners , such as Dell, RELAC and the
Internatignal Solld Waste Association (ISWWA).




