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Agenda
A Seminar on the Study Framework of WEEE Management in Thailand
Wednesday 29 April 2009, 8.30 a.m. — 4.30 p.m. at the Twin Towers Hotel, Bangkok

mém g
Avan Saund- Fiod

' 8.30-19.00 Registration
- K
9.00 - 9.15 Welcome Remarks: NQ _at _ﬁSs _ LD
By Ms. Sunee Piyapanpong QNS\_LT um.s

Director, Waste and Hazardous Substance Management Bureau,
Pollution Control Department

9.15-9.30 Background and Objectives of the Seminar
By Assoc. Prof. Dr. Prasert Pavasant
Director of Research Division, the National Center of Excellence for
Environmental and Hazardous Waste Management, Chulalongkorn
University

{ ;

Knowledge Exchange on WEEE Management: International Experience

9.30-10.30 The Taiwanese experiences
By Mr. Shou-Chien Lee
Environmental Specialist, Recycling Fund Management Board,
Environmental Protection Administration, Taiwan

N 10.30 — 11.00 Q&A
|

11.00 - 11.50 Review of some European countries’ experiences and proposed
Thai WEEE system
By Prof. Dr. Direk Patmasiriwat and Mr. Panate Manomaivibool
Project Experts

11.50-12.15 Q&A and Open Discussion

12.15-13.15 Lunch at Gold Teak Restaurant



Discussion on the Project’s Study Approach

13.15-14.15

14.15 — 15.30

15.30 -16.15

16.15-16.30

Project Study Approach

Experts’ Opinions on the Project’s Study Approach -

Product fee/charge setting models and approac
By Prof. Dr. Direk Patmasiriwat _

Assessing the technical cost on WEEE management

By Mr. Panate Manomaivibool

Assessing households’ willingness to participate in buy-back program
By Dr. Sujitra Vassanadumrongdee

Study on requirements and procedures of buy-back centers
By Ms, Perthpraew Wongwuthikunthon

Assoc. Prof. Dr. Dararatt Anantanasuwong
Senior Researcher, Research Center, the National Institute of
Development Administration

Mr. Permpong Pumwiset
Chief of Environmental and Health Section,
Environmental and Health Bureau, Nonthaburi Municipality

Mr. Itthikon Srichanban _
Manager of Wongpanit Recycling Station (Suvarnabhumi), Ltd.

Mr. Vichien Viriyayootapan
Managing Director of Uni Copper Trade Ltd., Part.
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Open Discussion

Summary and Closing Remarks

By Dr. Sujitra Vassanadumrongdee
Project Manager

Note: Coffee breaks will be served in the seminar room
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Project on Rules, Procedures, Conditions,
and Fee Rate Settings for WEEE Management
in Thailand:

Background and Objectives of the Seminar

Ass. Prof. Dr. Prasert Pavasant
Director of Research Division,
NCE-EHWM, Chulalongkorn University
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| Project Background

» Waste Electrical and Electronic Equipment (WEEE) or E-waste
is one of the fastest growing waste streams in the world.

= |n developed countries, it equals 1% of total solid waste on
average and expected to grow to 2% by 2010.

= |n USA, it accounts for 1% to 3% of the total municipal waste
generation

» In EU, historically, WEEE increases by 16-28% every 5 years

= |n developing countries, it ranges from 0.01% to 1% of the
total municipal solid waste generation.

= |n Thailand, it is growing at an alarming rate of 12% per year
(PCD,2004)




__uﬂmmm:ﬁ situation of WEEE practices in Thailand

n Given the growing volumes and potential value of e-
waste, formal and informal sectors of waste
collection and recycling have developed in

/\ Thailand,

= The informal sector has come to play a significant
role. However, inappropriate storage and recycling
processes have caused risks to human health and
the environment.

= Consumers and the recycling industry still lack
knowledge on proper management of WEEE

No recycling law for household hazardous waste,
weak law enforcement and no market-based
incentives to encourage stakeholders to fake an
active role in waste management.

__u:wmm:ﬂ situation of WEEE practices in Thailand

/N By recognizing all these problems and potential
economic values of material recovery from
WEEE, the National Strategic Plan for integrated
WEEE Management has been drawn up by
government agencies and stakeholders in an
effort to set up an integrated WEEE
management system.

/ﬁ Approved by the Cabinet on July 24,2007, the
Strategic Plan provides a road map for setting
up institutions and policiesflaws/regulations for
WEEE management throughout the life cycle of
EEE.




Present situation of WEEE practices in Thailand

n The Strategic Plan is based on Precautionary Principle and
Polluter Pays Principle

Producers and importers pay product charge/tax to an
earmarked fund. The revenues will be earmarked to use in
(1) buying back WEE , (2) promoting WEEE recycling
and environmentally sound treatment and disposal

m Currently the Ministry of Finance by the Fiscal Policy Office
(FPO) and the Ministry of Natural Resources and Environment
by the Pollution Control Department (PCD) are drafting a legal
Em:mgm the use of these economic instruments.

Proposed WEEE management model under the Draft law as
stated in the Strategic Plan
I otn . Excise Depts 7

P Peaduct Charge. P9

Municipalities

Take-back
service -
network-. \




| Project Background (cont'd)

z\ In order to develop laws and regulations for WEEE
management, the responsible agencies need information on
the range of product fee rates for controlled WEEE items as
well as appropriate rules procedures and conditions for buy-
back centers (WEEE collectors).

= Hence, the PCD commissions NCE-EHWM of
Chulalongkom University to study following two objectives:

/\m To study the cost structure of WEEE management of 10
specified items including collection cost, transportation
cost; recycling cost, disposal cost, revenues. from
recyclable materials, and, -

o/ To suggest product fee rates for 10 specified items, rules,
procedures and conditions of established WEEE
collection/ buy-back system

/_\mum%mg WEEE items under this project

» A steering committee (Thai WEEE Committee} which was
appointed under the National Environmental Committee to
oversee the work carried out under the strategy has selected 10
priority products to be regulated in the first phase:

o Television sets {including CRT, LCD, and Plasma);
ﬂw Digital cameras and cam recorders;
@vonmzo media players;
a Printers and &acsimiles
@ Cordless phones and handheld transceivers;
o Personal computers and notebooks;

Unit-type air conditionets;

Refrigerators;

Fluorescent lamps;

Dry-cell batteries

0 0o oo

N



| Objective of this Seminar

=  To brainstorm opinions and recommendations from concerned
parties and stakeholders on the project study framework which
can be divided into 4 components:

1.
2,

Developing product feefcharge setting models -

Assessing technical cost of WEEE management including
collection, transportation and recycling systems

Assessing households’ willingness to accept for WEEE buy
back: A contingent valuation method

A study on rules, procedures and conditions of established
WEEE collection/ buy-back system

= To exchange information and knowledge with experts on
WEEE management system and particularly fee setting

_ Research Team

» Project Manager:

Dr. Sujitra Vassanadumrongdee, NCE-EHWM, Chulalongkom
University

s Project Experts:

o

Professor Dr. Direk Patmasiriwat, Thammasat University

a Asso. Prof. Dr. Prasert Pavasant, NCE-EHWM, Chulalongkom University
o Mr. Panate Manomaivibool, Lund University, Sweden
o Ms. Perthpraew Wongwuthikunthon, Global Consultant Service Co., Ltd.

@]

Mr. Prin Boonkanit, Global Consultant Service Co., Lid.
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_ Timeline

= Project period: 300 days since April 20, 2009

w29 April Seminar on Study Framework

w  May-July Inception report /
Preparing survey and data collection

x June 4% Seminar on Situation and Direction of WEEE
management in Thailand

m Aug-Sep Data analysis / data collection for collection centers
{ 2 seminars on the results of cost and technology surveys
and household surveys/ 1t Progress report

w  Oct-Dec Data analysis/ 2 seminars on rules, procedures and conditions
of collection centers, fee setting models and collection targets/
27 Progress report

/ Jan- Feb 2010 Dissemination Seminar/ Draft Final Report / Final Report

Thank you very much and welcome
your opinions and suggestions on the
study framework

I

o
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- Producers shoulder physical and financial
responsibility of recycling post-consumer
products in most EPR programs.

- In Taiwan, producers only need to pay
recycling fees fo Taiwan EPA. TEPA then
uses the fees to subsidize collection and
recycling.

EE M infin Thaltang

—sS200 2009, Dangkok |

wan’s EPR Laws

AR

= Article 15 of Waste Disposal Act

« Manufacture or importer of the articles and the
packaging and containers thereof, or the
manufacturer or importers of the raw materials
shall bear responsibility for collection and
recycling.

+ Sellers shall bear the responsibility of collection.

* Introduction

+ Extended Producer's Responsibility Law in Taiwan
+ Four-in-One Recycling System

* Fee Rates and Subsidy Rates

« Auditing and Certification

+ Recycling Fund Management

» Standards for Collection and Recycling

* Performance

= Conclusions

RO e

Evolution of Producer Responsibility in Taiwan

Year Features

Prior to 1988 | Market-driven recycling only

Producers were responsible for

1988 - 1997 recycling physically and financially

Producers pay recycling fees to

1997 - 1998 eight recycling funds

The eight recycling funds are
administered by TEPA's Recycling

Fund Management Board

ind o the, Bsidy Framiswork st WEEE Managementin Thaitand

= Article 16:

Respensible producers should register with TEPA.

Responsible producers should pay recyeling fees to TEFA based
on the quantiies soldfimported to the national market and the fee
rates decided by TEPA.

Recycling fees are depasited into recyeling funds in banks,
TEPA shall establish Recyeling Fes Rate Review Committee fa
review fee rates based on materials, volumes, weights, impacts on
the environment, recycling or reuse values, collection, clearance,
and recycling costs, collection and recycling ratios, auditing and
certification cosis, fund financial conditions, monetary amounts of
recycling incentives, and other relevant factors.
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+ Arlicle 17:

+ Recycling funds shall be used for the following
purposes:

- The payment of collection and recycling subsidies

- The provision of grants and awards for collection and
recycling systems

- The covering of expenses when the municipalities
perform collection and recycling on behalf of responsible
praducers

- The covering of auditing and certification expenses

- Other uses related to general waste resource recycling
approved by TEPA

« Article 19:

- Producers designated by TEPA shall
mark articles or the packaging and
containers thereof with recycling labels.

- Sellers designated by TEPA shall install
collection facilities and take back RRW.

EEE Management i Thailand

T e T T T

Taiw

an’s EPRL

« Article 51:

- Failure to pay recycling fees:
- compulsory enforcement shall be imposed;

- a noncompliance penalty between one to two times
the original amount due shall be imposed.

« Submission of false data:

- compulsory enforcement shall be imposed;

- A fine between one to three times the amount due
shall also be imposed;

= Adicle 18:

TEPA shall issue the standards for the methods and facilities for
the collection, storage, and recycling of general waste generated
fram articles or its package and cantainers of Article 15 {herein
referred to as regulated recyclable waste, RRW).

The auditing and certification group commissioned by TEPA shall
certify the quantity of the collected and recycled RRW.

The collector and recyclers of a certain scale or larger shall register
with the local environmental protection bureau (EPB), and report
collection or recycling velumes to the EPB.

Responsible producers, collectors and recyclers may apply fo the
Recycling Fund for subsidies based on the certified quantities.

WEEE Minagerénbin Thallan

» Article 20:

+ TEPA may dispatch personnel or commissloned
professional personnel to check enterprises and
request relevant documents

- Producers: sales or impart volumes, buyers of articles or the
packaging and containers thereof, raw material suppliers,
recycling labels

- Collectors or Recyclers: collection and recycling volumes of
RRW

« When necessary, the tax collection competent authority
may be requested to assist with checking.

éwork of WEEE Managemisnt i Thailand

BT iR

————

«  Article 51 (contimued):

«  In any of the following circumstances, a fine between NT$ 60,000
and NT$300,000 shall be imposed, and continuous daily fines
shall be imposed when the violators fail to make improvement
within designated time period:

- Viofation of the regulation regarding responsible enterprise
management pursuant to Article 186.

- Violation of the regulation regarding collection and resycling
enterprise management pursuant io Aricle 8.

- Viotation of standards for the methods and facilities for the collection,
storage, and recyeling of RRW pursuant to Article 18.

- Viotation of marking requirements pursuant to Arilcle 19

- Viotation of collection facility installation or RRW take back
requirements pursuant to Aricle 19.

- Without adequate reasons, evading, obstructing or refusing
inspection pursuant to Article 20
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Efiective date EEE and Dry Battery
August, 1990 Mercury-containing batleries
March, 1898 TV sels, refrigeralors, washing machines, air conditioners
July, 1988 Ni-Cd dry batteries
June, 1998 Computers (ncluding main boards, hard disk drives,

cases, pawer supplies, monitors and laptop cornputers)

November, 1989 | Small sealed dry batlaries of all chemistries

January, 2001 Printers
July, 2002 Straight fluorescent lamps.
Keyboards, other fl {amps and it 3 it
Auy, 2007 light bufbs
October, 2007 Electrical fans
July, 2008 High intensity discharge (HID) famps

* The manufacturersfimporters’ responsibility:
~ register with TEPA

- report to TEPA the amount of items sold or
imported
- pay recycling fees for such items.

«The manufacturers or imperters of containers or
dry batteries must affix TEPA-specified
“recycling labels” on their products.

ST

+ Sellers required fo display collection-point marks at
their slores and take back waste containers or dry
batteries returned by the consumers include:

« Hypermarkets

» Supermarkets + Cell phone retailers

« Camera retailers

* Franchised convenient
stores

» Franchised drugstores
* Gas stations

« Convenience stores at
traffic stations

Take back dry battery only:

-

e e T T R e

* Role of Municipality

= Municipal governments have the responsibility of
collecting unwanted RRW from the general public.

+ RFMB also provide grants for municipalities to
- bulld or maintain collection, storage or serting facilities
- procure collection-and-recycling related equipments
- implement educaticnal programs

« The municipalities can reimburse part of their of
collection costs by selling or auctioning off the RRW
they collected.

u._ “Thailand

28 Apd 2088, Bangick ]

= Municipal RRW coliection and storage

+ Sellers must take back used appliances
(televisions, refrigerators, air conditioners,
washing machines} from consumers
purchasing new appliances.

- Lamp sellers must accept used lamps at
no charge from the general public.

tin Thailand |
2840012000 Bangkok |

mmm ?rauucm:or._.mw_” ,.—:mw“m.i_,
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Four-

in-one Rec

. 7 (2) Recycler/Collector
(1) Commmunitics 3 (
Estabish Comtunity- | Collest and recycle
based Recycling _qpﬁam _MM mo
organization. j| Douseho vy nn_n._BE_Enm
and municipalities.
. 3) Local Government
S.nm&o_:um Fund m N..,o__mn_ and sort
» Financed by producers recyclable
= RFMBE plans and = Partofthe qaéucamv
i ; from selling recyclable
implements recycling must feed back to the

Pragrams. general public.

WEEE Minagerént I3 Thatland
- 28 Ao 2002 Banglkok]

e
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Management Framework

S N—————

Report

£E Eﬁnpﬁn.ﬁ: Thaltand|
29 Aol 2009 Bangipl|

* Rates Decision Making Process

+ The fee rates for the responsible enterprises and the subsidy
rates for the collection and recycling enterprises are the mast
important two economic instruments of the recycling regime.

« TEPA set up the Fee Rate Review Committee (FRRC) to review
the fee rates proposed by RFMB.

+ FRRC is composed of 21 members appointed by the Minister of
TEPA from representatives of governments, indisstry and trade
associations, enviranmental protection NGOs, consumer
pratection NGOs, scholars and experts. Representatives from
governments may not exceed oneg third of the membership,

+  FRRC has three working groups focusing on fee rates and
subsidy rates of containers, vehicles, and other items respectively.

= Decisions of working groups are then reviewed in the FRRC
Assembly and are sent to the Minister for approval and
promulgation.

o e L P

Formula to Calculate Proposed Rates
Recycling Fee Rates =(H+L- ¥ - F)/S
H : Callection, recycling, treatment, and envionmental costs He (D+T+E)
- Dt Collection and recyeling cost of RFMB system D=C*W* a1
G Colleclion and recycling cost of RFME system per unit
W : Voluma of wasie generatsd
+ @1i Percentage of wasle collcted and trazted by RFMB syslem
- T: Collection and ireatment cast by other wasie recycling or treatment sysiema T=G"W" a2
- G : Callaction and treatment cost of ather systems per unlt
« aZ ; Percentags of waste collacted and traaled by olher wasts recycling or treatment
systems, for example, landfill, Incinerater, ar other recycling systems.
- E: Environmenlal cost E=e*W* a3
= & ! Enviconmental cost per unit
< ad:F f wasta in the
L Administration cost
¥ : Revenus from seliing recyclad maledials or products = r'g
= r: Revenue from salling one unit of recycled matsarals or products.
=& ! Valumes of reeycled materials of products
1 Amartdzation of trust fund F = (T - g}y
~1: Balanca of trust fund
-q i Safely lnventory of trust fund.
- y i Number of years for amortizing trust fund foward balanca
5 1 Esiimaled annual sales amount
Subskly Rates=C -1

n

Year
Tems
. 2008 2007 2008
NT$/unit| FR SR FR SR FR SR

TV Sels (>25") 3 an an
ares 705 3705

TV Sets (<=25) 247 247 247

LCD TV Sats (»75°} 233 233
303 303

LCD TV Sets (<=25") 127 127
Washing machines 317 | 2465 7| 485 M7} 34635

$1 NT$=1.05 THB as of April 22, 2009

thie S

V/EEE Mansgement i Thattand

+ Fee Rates and Subsidy Rates for Appliances

Year
tems
2006 2007 2008
NTSunt{ FR SR FR SR FR SR
HMHWEEEETNS 808 a0e a8
636.5 636.5 635.5
Refrigerators {<=250
IHers) 404 404 404
Alr conditioners 2487 4105 248 i+ 248 500
Electric fans {>127) 35 35
20 20
Electric fans {<=12") 20 20
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Fee Rates and Subsid
r g . e sy
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- Fee Rates and Subsidy Rates for IT Products
. Year
ems
™ 2006 2007 2008
NT$Hunit FR SR FR SR FR SR
PG mother beards 49.2 48.2 402
Hard disk drive 482 1a2 402 a1-18 49.2 o1-182"
PC cases a2 82 8.2
PC pawer supplies 82 8.2 8.2
Lap-top computers 39 203 ki 303 39 303
“Wenla PC SR
with came, mothsrboard, hand disk drive, and power supply a2
with casa, motharboard, and hard dlsk drfva cnty 357
with casa, motharboad, and pawer supply anly 1a7
with case snd motheroand only o1 o
ELELT LA EEE Managenient it Thaand
i pevd d 20 AL 2065 B

Fo T -

%

+ Fee Rates and Subsidy Rates for IT Products

Year
Hema
2008 2007 2008
NT$!unit FR SR FR SR FR SR

Moniters 127 215 127 215 127 215
LCD monkors (>257 7

4 (>257) 12 215 233 203 233 303
LCD monttors (<=25") 127 215 127 127
Inkjet printers 81 81 a1
Dot-matrix printers 151 1682 151 150 151 180
Laser printers. 137 137 137
PC keyboards 15 12 19 12

#mwmsaw:mm_%.mmﬁmm
- Fee Rates and Subsidy Rates for Lamps

Year
2008 2007 2008

NTSkg| FR | sR | R | SR | PR | SR

Ttems

Lamps 25.48 40 27| 0-40m 27| 040

** The subsidy rate varies with memury recycling rales of wasie lamps.

Mercury racycling rate SR

Less than 20% 0

Between 20% and 30% 20

Between 30% and 35 % 35

Greater than 35% 40
¢of WEEE Menagemeit Iy Thailand |
A 28 2pr 2000, Dangkoic |

g and certification groups 300}3 .no.:#mnﬁmn by
TEPA to confim the volumes of the RRW collected or recycled
eligible for subsidy.

+  RFMB-registered collectors or recyclers must be audited by
ACGs for compliance with the environmental regulations,
specifically the standards of RRW collection an an«. ng and
w:m re c.n_ﬁ_.oam of RRW auditing and certification, to be eligible

or subsidy.

+ Ta prevent fraud in subsidy application, many recyclers are
reguired by the auditing and certification regulations to instal
closed circuit television {CCTV) monitoring system to record
their daily operations.

+ RFMB has developed sephisticated rules for the record keeping,
auditing, inspection and calculation of collection or recycling
volumes of RRW.

« RFMB also organizes a committee to help monitor ACGs
activities,

Tt T TR B

.M&mw

+ Fee Rates and Subsidy Rates for Batteries (vrsng)

Battery Chemistry FR SR
Zinc Manganese
Hydrogen Oxygen 18.97 55
Cylindrical alkaline manganese
Primary lithium 16.05 173.62
Rechargeable [ithium 14.67 100.01
Button cell [thium 24 443.41
QOther button cel £8 443.41
Ni-Cd 70,04
Rechargeable Ni-Cd 40.61 8456
Ni-MH 11.67
Rechargeable MFMH 876 4856

WEEE Managericht i Thailand

28 40012000 Banghek |

SR i

+ Recycling fees are distributed to Recycling Funds (RFs) administered by
RFMB.

+ The Minister of TEPA chairs RFMB, which is composed of 21 councilors.
appeinted by TEPA Minister from representatives of govemments,
industry groups, frade asscciations, experts, and schofars,

+  B0% of the funds are distributed te trust funds, which are used fo
subsidize collectlon ar recycling of RRW based on the certiffed volumes.

+  20% of the funds are distributed to the “special income fund” , which
are cedicated to education, research and develepment, auditing and
ceriffication, grants for municipalities and citizen groups, and
administration.

«  The 2008 budget for the eight RFs is NTS 6,547,567,000.
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2008 Expenditure of “Special Income Fund® — NTS 873,072,000

Education /
m Ceommunicalion
108 3%
Appliances Conarers & Gry Audinisiration 10 Fund Collsction 8%
9% Gianery R&D B%- .

Corisinera of Audillng /
hrarients ‘Certification 23%
Lubricants,

Grants for
nicipality™NGO
48%

1%

2%

Tiras,
T%

JEEE Managermentin Thaltznd

WIEEE Managemiani bn Thallang
o R = 28 Api200p. Bangkok]

T T e o S T

tei

promulgated several ﬂm...nm&m..@oé ng the methiods and - i .
facilities of the callection, storage and recycling of different categories Specific Requirements for WEEE Recycling

of RRW.

The standards ineludi Companents of WEEE Requiremants
* 1 ude

- general rules for pollution prevention and controt Gables and motors Must be remaved befare processing.

- specific rules for RRW racycling Must be removed in a nondestructive way and stared in

Meroury-containing parts closed containers ensuring no teakage of gaseous mercury.

- resource recycling rates

Must be de-vacuumed first. The panel glase and funnel glass
Waste ftems Resourca Recycling Ratax CRT must be separated. Fluorescent powder must be collected in
Appllancas and IT products 70% a heod In an independent closed space and stored in closed
cantainets.
Lamps 80%
X . Must be pumped out ta lawer tha pressure to no mare than
NI-Cd battary 75% Coolants and Jubricants 102 mmHg.
Othet dry battery 0% Compresscr Must be remeved before further processing.
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Components of WEEE Requirements

Coclant-containlng foamed

instlation materials or The coolants must be collected.

equipments
Panel glass must be removed in a nondestructive way without

Lco Teakage of liquid crystal. CCFL must be stared in a specified
sred.

IC board Must be shredded before further processing.

Case of Refrigerator Must be shreddad in a vacuum environment. The foaming

agents in insulation must be collected,
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Session 2-Presentation
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Session 2-Presentation

Volume of Waste Lamps Recycled from 2002 to 2008
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Conclusi

« Taiwan’s national recycling funds play a key role in
providing incentives to drive the collection and
recycling of RRW.

* The producers or importers of products or
containers. of the products designated by Taiwan
EPA by the law are obliged to pay recycling fees to
the national recycling funds.

+ Taiwan EPA then uses the funds to subsidize the
collection and recycling of RRW.

» Despite challenges of high administrative costs,
Taiwan’s recycling regime has proved to be

effective and successful,
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Selected European Experiences
in WEEE management

A seminar on
the study framework of WEEE management in Thailand

Panate Manomaivibool
IHEE at Lund University, Sweden

29 April 2009
Twin Towers Hotel
Bangkok, Thailand

With effective legal framework . With voluntary agreement pending
Wiih laws pending

Munomaivibool, P. (2609), “Sekcted Enropean Experiences in WEEE management”




Selected examples

Taiwan Switzerland Sweden
(TW) {CH) (SE)

Population 2297 M 7.60M 9.06 M
Area-land (sq km) 32,260 39,770 410,934
GDP per capita 31,900 40,900 38,500
{USD)
Start year 1998 1991 2001
Collection rate, 4 14 17
2007 (kg/person)
Organisation 1 Govt Fund 4 PROs 1PRO
Financing PAYG PAYG PAYG + Financial

Guarantee

Marnomaivitool, P. (2009), *Sekcted Enrpean Experienves in WEEE management™
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; Legtslation

“m ORDEA (SR 814.046)
o Issued in 1998

a Free-take-back responsibilities
» Retailers/wholesalers by types
mn Producers by brands

o Amended in 2005, expand the scope (e.g. lamps)
» ORRChem (SR 814.81)

o Annex 2.15 -- mandatory deposits on batteries

o 80% collection target

Manomaivibool, P. (2009), “Selscted Enropean Esgperiencer in WEEE managerent™
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= Multiple national PROs
a SENS (1991) -- household appliances
a SWICO (1994) -- ICT & consumer electronics
a INOBAT (2001, BESO 1992) -- batteries
o SLRS (2005) -- lamps

m Coordination
o VERG -- a joint steering board ‘
o SENS/SWICO/SLRS -- joint collection points

Manomaivibool, P. (2009), “Selscied Enrgpean Esgperiences in WEEE management”




A Collection & Treatment: SWICO

Environmantal Act/ YRSQ Nagulation

= Key characteristics -~ = 7R
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Manomaiviboal, P. (2009), *Sekected Eurgpean Escperiences in WEEE management”

Performance

= High and increasing collection rate: 14 kg/person (2007)
= High but decreasing cost per unit
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Source: SWICO (2008}, "Activity Report 20077, 17,
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_ Fee Setting

m Financial mechanism: Pay-as-you-go (PAYG)
n SWICO's formula

ARF = (r*O + R)/S

ARF Tariff (CHFfunit)

r Unit reimbursement to cover the expenditures (CHF /unit)

O Number of obsolete produsts {unit)

R Amount of reserve from the previous year (CHF)
S  Estimate of new sales {unit} -

= SWICO: Product groups and sale prices
m SENS: Tariff ladders

Manomaivibool, P. (2009), "Selected Enrgpean Experiences in WEEE management”

Cost Structure
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575, 21%
Q
18%
& Collection 249%
@ Transport 0
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0O Dispasal
u Others

Manamaivibool, P. (2009}, “Selected Enrgpean Exgperiences in WEEE nanagement”




SWEDEN

@

| Legislation

m SFS 2000:208
n Effective: July 2001 ()

o Free-take-back responsibilities
» Producers & Distributors on 1-to-1 basis

a Municipalities have a collection responsibily

n SFS 2005:209
o Transpose the EC WEEE Directive (2002/96/EC)

o Differentiate:
» New and historiacl products: 12 August 2005
» Household and non-household WEEE

o Reuse, recycling and recovery targets

Manomaivibool, P. (2009), “Selected Enropean Exgperiences in WEEE managenent”




_ Implementation

u A single national PRO: El-Kretsen
o Owned by 21 industry associations

s Coordination

o EE-Registret: Swedish EPA’s national register

a El-Retur: a collection system
= Municipalities provide manned coliection points

» El-Kretsen provides collection containers and transport

Manomaiviboot, P. (2008), “Selected Enropean Esqperiences in WEEE managersent”

_ Collection & T'reatment

= Key characteristics

a Declaration B for ICT

a 650 public collection
points

o 300 B2B collection
points

a Special services for
B2B

a Competitive bidding
for transport &
treatment

o Env & treat standards
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_ Performance

‘-_ High and _m:o_dmmm:@ ,oo__mozo:.ﬂmﬁm“ 17 kg/person A_mood
104 115 121 140 158 17.1  kglperson
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60,009 1
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Source: El-Kretsen (2009}, “Arkiv Statistik & rapporter”.

Manomiaivibook, P. (2008), “Setscted Eurgpean Experiences in WEEE management”

_ m_-HAHmﬁmmbgm_ Fee Setting

» Fixed fees | | -
o Enfrance fee: SEK 3,500
a Membership fee: SEK 500 per year
» Variable fees: Pay-as-you-go (PAYG)
a A = Charging Model Fee per Unit
w Pre-determined unit fees .
» - Monthly invoices based on declared sales
» Balance at the end of fiscal year
o B = Charging Model for ICT Products
« Monthly invoices based on actual costs and market shares .
a Declaration B to deduct own collection & recycling
a C = Other Charging Model .
n Flat annual fees _

Manomaivibool, P. (2009}, “Selocted Enropean Experiences in WEEE mianagentent”
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~ Financial Guarantees

» Legal provision:

o Article 8(2) para 2 of WEEE Directive.

o Section 18 of SFS 2005:209

o NFS 2007:6 — Swedish EPA’s guideline
m Solutions in the market

o Insurance solutions: m_mx:o:_xmﬁmg::_:@;
féreningen (EAF), rmsmﬁoamx::@m_. Insurance

Solution (LF)

o Bank mcmﬁmamm Nordic Ocmqmsﬁmm for El-Kretsen
o Sector solution: Vitvaror Atervinning i Sverige AB

Manormaivibool, P. (2009), “Selected Enropean Experiences in WEEE management”

_ Recycling Fees _QS THB/unif)

Taiwan Switzerland Sweden
.{2008) (2009) (2007)
| mmﬂ.ﬁmz._no_.m 630-420 1290-260 430

Air conditioners 260 1290-260 20
Televisions {CRT) 390-260 §70-200 770-260
Desktop comps 380-270 675-300 - nfa
Notebook comps 40 200 n/a
Printers 160-80 115 nfa
Mobile phones nfa 0 1-2
Portable players nfa 2 30
Cameras/corders nfa 0-60 5
Fluorescent lamps 4 7 4.

Exchange rate: NTD 1 ~ THB 1.05; CHF 1 ~ THB 30.92; SEK 1~ THE 4.28

Manomaivibool, P. {2009), ‘Selected Enropean mv%nl“aa... in WEEE managment”




_ Key Factors
= Product characteristics
= System configuration
o Collection
o Transportation
Recycling & Disposal
o Others: Administration, auditing, PR work ~
n Return rate: historical/new products
a Reserve and balance

s External costs:

.o “Do social and environmental costs external to the
programme included?”

o

Manomairibool, P. (2009), “Selected Enropean Esqpericner in WEEE Sam@ﬁs.%\:

| Cross Subsidisation

= Between generations
.o Return-share models (orphan products)
"o Financial guarantees (transitional period)
= Between product/treatment categories -
o Differentiated fees
o Separate organisations/accounts
= Between brands (within a category) .
a Differentiated fees ??? S
"o Individual physical responsibility

Manomaivibool, P. (2009), *Selectsd Enropean Esgperiences in WEEE management”
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-‘
Proposaliof WEEE Management

Direk Patmasiriwat

Faculty of Economics, Thammasat University

29 April 2009, Twin Tower Hotel

Organized by:

National Center of Excellence for Envirenmental and Hazardous

Waste Management with the support from the Pollution Control
Department

 Policy Objectives of the WEEE Management

m. To reduce electronic waste and encourage waste recycling

m  To develop proper way of waste disposal

m  To establish the new management as body that coordinate
between agencies (national and local) in collection and
recycling

u To establish new way of financing WEEE management

= To apply economic tool as instrument for environmental
protection as supplementary to the traditional tool
(command & control)




Underlying Principles

m Extended Producers’ Responsibility EPR: i.e.
producers should take responsibility in waste collection
and recycling

m  Efficiency gain from economies-of-scale and
economies-of-scope: it is far more efficient to doina
large scale (collectively rather than individually)

m  Partnership: the new management will involve
stakeholders, e.g., producers, national recycling bureau,
waste collectors, local administrative organizations,
consumers

‘Review previous studies and policy options

Over the past decade, our government environmental agencies”
have -commissioned research institutions to study policy
options for waste management that include:

o TEI {Thailand Environment Fm:ﬁ:,mv
o TDRI (Thailand Development Research Institutute)

o Universities (e.g., Chiangmai Social Research Institute,
Chulalogkom University, Kasetsart University, and others)

o To suggest new policy instruments (market based or economic
instruments) in reduce waste, promote reuse & recycling

o Review experience in other countries




Institutions and financing scheme

Following experience of other countries, the system need to

have:

An administrative body to coordinate and oversee the
whole operation with a clear financing scheme (tax/chares,
government subsidy), i.e., a National Board with Office
and staffs to oversee the whole operation

Partner organizations: national body + provincial
agencies + area-based or local units (private + _EEHOV to
collect WEEE or involve in recycling activities: “collectors
and recycling units”

Auditing agency

F inancing explained:

Product charges or excise taxeés at vanznﬂos or import: e m electrical -
appliances are charge at X% (ad valorem, 3-5%)

The revenue is pooled jnto the fund to be reallocated to involved
parties (collectors and recycling units) .

Consumers are motivated financially to cooperate with the government
in reuse and recycling; design a game that “pays to cooperate” with the
government (the buy-back scheme)

The objective of financing scheme is: revenue-neutral and firancially
sustainable in the long-run (similarly to the Taiwan’s scheme)
Collectors at local- and national-fevels (including local governments)
are rewarded according the formula (in economic term: we create an
incentive-compatible mechanism to all involved collectors)
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| Financing explained: revenues & benefits

m  Revenue and social benefits:

A) product charges

B) governmental grant

C) endowment fund and interest earned
D) financial return from waste separation

E) non-financial gain (economic value) from better environment
and surrounding

F) value added from employment generation
() less burden for municipalities and longer land-fill life
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Financing explained: costs

m Costs:

A) financial reward to consumers (buy-back) - -

B) collection and transportation costs .

C) separation and recycling operation

D) hazardous treatment cost ,

E) training cost for waste collectors in safety measures
F) public campaign to educate people

(3) management cost




'How the scheme may begin

n  The first-best option: with new law enactment that stipulate an excise

tax or product charges from producers and importers and the revenue
earmarked into the fund. Define the scope and coveragée of product
items to be taxed. Define the administrative structure and agencies to
be involved. Define the authority of audit agencies. Set the rates
which should be fiexible or adjustible in the long-run.

m  The second-best option: a voluntary-scheme that limits scope to

include selected product items; with some subsidy from Treasury and
Jjointly agreed charge to be agreed among producers, says 200 baht per
unit and the buy-back at 100 baht per unit from consumers..... And
expect to broaden the scope of operation in the following years.

Motivate stakeholders and campaign

» [t is important that we set up a “champion” institute to educate

peoples and legislature: explain how the new management can work
and the lessons from other countries (Germany, Taiwan and so on).
This practice is not new and it works in many countries. Andthereisa
net social benefits to our environment, to our health, and capability (in
handling WEEE}

» Dissemminate information and and communication: it pays to invest

money in tax reform, to cite our historical event: In 1982 we introduced

.. value added tax (VAT); our Revenue Department (Ministry of Finance}
invested billion of baht in nation-wide campaign (thousands of big cut-
out and millions of brochure) ten years before the event. Another group
of importance is the “legislature” and “local administrators”- consult
them and share knowledge with them.




Technical issues, research and paper works

m  Calculate and forecast the financial operations,
expected revenues and costs with assumed future
scenarios

m  Operational plan that detail which institutions will be
‘involved actors’ e.g., producers, collectors, local
governments, the national recycling bureau, technical
supporting units

m Research papers / working papers to be produced and
circulated

m  Communication and parameter adjustments during
the course of policy drive

Thank you for your attention




Methodology for Determining
Technical Costs

A seminar on
the study framework of WEEE management in Thailand

Panate Manomaivibool
HIEE at Lund University, Sweden

29 April 2009
Twin Towers Hotel
Bangkok, Thailand

| Objective

» To estimate appropriate technical costs for 10
specific WEEE items

m To understand underlying factors influencing
technical costs

Manomaivibaol, P. (2009}, ‘Methodofogy for determining technical costs” E




_ Rescatrch Steps

Review literature on technical costs

Develop methodology

Data collection

Data analysis

Manomaivibool, P. (2009}, “Methodology for determining techvical costs”

TECHNICAL COSTS

Manomaivibool, P. (2009), “Methodology for determining fechnical cosss”

e

\_/"



| Components of Technical Cost

a Collection costs
o Costs for collection at collection facilities
a Costs for sorting into treatment categories
» [ogistic costs
o Costs for containers
a Costs for transports
a Cost for logistic administration
= Treatment costs
o Costs for treatment
o (-} Revenues from recycling/reuse
a Costs for final disposal

Manomaivibool, P. (2009), "Methodology for detersmining technical costs”

Key IFactors

Technical Product
System Characteristic
Collection Costs |- Collection options - (Buy-back prices)
- Sorting requirements | - Storage factors
Logistic Costs - Container sizes - Load factors
- Distances

Treatment Costs |- Recovery efficiencies | - Hazardous comp.
- Treatment standards | - Valuable comp.

Manomaivibaol, P. (2009), “Methodology for determintng fechnical costs"™ E




_ Load Factors

n Container: 38 m3 roll-off steel container
o Small household appliances 9.5 t/container
o CRT devices 6.5 t/container
u Large household appliances 5.2 t/container
o Cooling & freezing appliances 2.9 t/container

Source: Behr, 2007,
“The economics of elecirenics recycling”, pp. 29.

Manaraivibood, P. (2009}, “Methodoisgy for deternsining fechnical costs”

Manemaivibool, P. (2009), “Methodology for determining lechnical cosis™ a
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N

METHODOLOGY

Manamaivibeol, P. (2008), “Methodology for defernrining technical costs”

_ WBEH@BoEm

m  Sensitive to product characteristics
o Differentiated fees

m  Sensitive to system configurations
o Treatment scenarios

Manomaiviboo!, P. (2009), “Methodology for deternrining techuical costs”




|Hybtid MFA

1. Visualize the generic system
Define a system boundary
Specify the input matrix
Specify the technology matrix
Calculate the output matrix

L

6. Specify the cost vector
7. Specify the price vector
8. Calculate the technical cost

Manomaiyibool, P. (2009), “Methodology far determining lechnical costs™
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Manomaivibaot, P. (2009), “Methodology for determining techuieal costs”
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_ Example: CRT
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Maromagvibood, P. (2009), “NMethodology for determining lechnizal cosis™

DATA COLLECTION

Manomaivibool, P. (2009), “Methodology for detersiining technical costs”




A survey with plants & recyclers

» At least 15 plants
m Site visits, deep structured interviews

» Background information
o Type of facility (105, 106, others)
o Types of WEEE treated
o Amount treated per WEEE type
o Sources of WEEE

Manomaivivasd, P. (2009), *Methodslogy for determining technical costs”

| Example of a cost question

Plant Cost

Land, Machine Labor
building

Others

o O o »

Manomaivitoel, P. (2009), “Methodology for determining technical costs™
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_ Example of a cost question (expected
O.F\.:.MOOBQV Cotlection ot per-cofiestor and ws..nu.ﬁw..m vust persphmt nothe vaty
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Source: Hsu & Kuo, 2005, “Recycling rate of waste home appliances in Taiwan®, pp. 61.

Manomaivibool, P. (2009), “Methodology for determining technical coris™

_ Example of an output question

M

Products Qutput (kg) and Price (Baht/kg)

Fe Plastics Al Cu | Glass | PCB | Battery | Hazardouswaste | Others

PP PE P5S | PC-ABS

Price

L TV sets

-CRT=>25"
- CRT<25"
- LCD>32"
-LCD<32"

Marnomaivibeol, P, (2009), “Methedolugy for determning technical cosis” =¥




DATA ANALYSIS

Manomatvibool, P. (2009), “Methodology for determining fechnical corts™

Matrices & Vectors (1)

= [nput Matrix (K) x Technology Matrix (A)
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Manomaivibool, P. (2009), “Methodolagy for determining technicaf sosts™ E
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_ Matrices & Vectors (2)

= Output Matrix (O)
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Manomaivibool, P. (2009), “Methodology for determining technical costs™

7 Matrices & Vectors (3)

= Cost Vector (c)
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Manomaivibood, P. (2009}, “Methodology for determining technical costy”
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_ Matrices & Vectors (4)

m Treatment Cost Vector (1) diurpury
sraadorutiy
1
-_— 2
t =c~(Op) -
o — 4
=
. E1 s
Optional: O = KA s
_m -
g
4
10
Manomaivibool, P. (2009), “Methodology for determining technical costs™
How to use survey data?
2 Type
l
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Manamairibool, P. (2009), “Methodology for determmining technical cortr™ E
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How to use survey data? (continue)

Type Input Process Qutput

i (Input Matrix) | (Tech Matrix) | Output Matrix
Cost Vector Price Vector

[t Price Vector n/a n/a

Manomaivibool, P. (2009), “Methodolagy for determining techuical costs”

Challenges & Remedial Measures

» Plants treat multiple products
» E.g. large household appliances
= Cost allocation (activity-based costing)

s No treatment technology in Thailand
= E.g. advanced shredding & separation
» Adjust data from plants aboard

= Lack of information for certain products
s E.g. digital cameras, portable players
»  Specify input & technology matrices

Mangmaivibool, P. (2009), “Methodology for determining technical costs ™
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Seminar on the Study Framework of WEEE Management in Thailand,
29 April 2009, the Twin Towers Hotel, Bangkok:

Assessing households’
willingness to participate in
buy-back program

Dr. Sujitra Vassanadumrongdee
NCE-EHWM, Chulalongkorn University
Sujitra20@gmail.com

B ] S .
Proposed WEEE management model under the Draft law as stated

in the Strategic Plan :
P S T .. Excise Dept.’

" Custoins Dept,

Mu nmommm::mw




ogmoﬁzm of ﬁ:_w mE%

m To estimate appropriate buy-back rates for 10 specified
WEEE items (“appropriate” means minimurn amount that
consumers would be willing to return used EEE or
WEEE to collection center)

m To understand underlying motivations or factors
‘influencing households’ participation in collection/buy-
back program .

Research _,\_oﬁ:o&mﬁ%

Review literature on household surveys and survey method

Set assumptions on factors influencing households to
participate in WEEE buy-back program

m . Develop questionnaires: policy scenario, bidding _u:omm
~ elicitation formats

Planning survey
Data collection

- Analyzing data (estimate reasonable um<3m:a 3_, buy-back
- of 10 WEEE items)




M

Review literature on :ocmmso_a m:2m<m and
survey methods

m Few studies on people’ willingness to accept
(WTA) a payment in return for WEEE
= Most studies ask for willingness to pay (WTP)

for advanced recycling fees or a Qma_ca (%)
of green electronics

m Survey methods: 002_:@%” <m_gmﬁ_o:
Choice Modeling, Contingent ranking

i.w

VY

"

mmc_.smé method used in this mE%

OEE: 1 Bring in WEEE to
a oou‘_‘momo:_&&-wmox center

u OO:ﬁ_:@m:ﬁ. Valuation is selected as we
need to find mean households’ <<4> for
each WEEE item.

m Households will be asked for both a_,ov-
off and pick up options.

m A dichotomous choice format with a final _
open-ended question e:_ case of no-no). oES 2 Use a WEEE uax up

m Three set of bidding prices (buy-back
amounts), low-medium-high, are set and
randomly assign to respondents.




mx_omoﬁmﬁ_ factors to _a_cmsnm :o:mmso_gm
willingness to participate in buy-back program
(i.e. willingness to accept the proposed _UE.,._umox payment)

- Group 1 Sacio-Demographic Variables
0 Age, Gender, Education, Household _=83m mmm_amsom
- Family Size

m Group 2 Environmental Values and Attifude

00 Reasons for or against WEEE recycling/buy-back program
m Group 3 Specific Knowledge, Skills and Habits

01 Recycling behavior

0 Experience and Knowledge on environmental and health
risks from WEEE and government: projects/plans

=
mxman_m of cE-cmox Qcmmﬁ_o:m

~m Q-1. Are you willing to bring in a small waste TV with CRT display (not more than 21
to a collection/buy-back center without receiving any payment? -
3 Yes (ask for the pick up option, if still say yes, ask next product)
O No, pls identify reasons: ( ) inconvenient e.g. no car ( ) prefer selling {ask Q- mv
m Q-2 If you bring in your waste TV to a collectionfbuy-back center, you will receive a
payment of 100 baht which is equivalentfhigher than current market _58 are you
willing to sell your waste TV to the coflection center?

O Yes (ask Q-3) 0 No (ask Q-2a)

. Q-2a If the buy-back rate is 130 baht instead of 100 baht, are you

. ! willing to refum your waste TV to the collection/back-back center?

“ OYes (continue Q-3)

'O No (pls indicate your min. amount that you accep................. baht)

= Q-3. If you do not want to Ean in to the collection center but prefer WEEE pick up and
receive 60 baht in return, are you willing to sell your waste TV to the pick up na__mw%iv

O Yes (continue next product)
O No (ask Q-3a similar to Q-2a with offered rate increased to 80 baht)

Cb.,?.c re uaﬂyb o .<.$s «Ea.@ nf\edo|em% Ph&...ﬂns(

b

wnst .?dw.sw N I
o dn +he Wer Fréoel v or oppad. &% 5

N
l__/"

\\l.”
)



Planning surveys

m Determine number of sample size and areas for pilot and
actual’surveys _

I Pilot survey: 200 household samples in mmzmxox
Nontaburi, and Pathumthani

O Actual survey: 1,500 household samples in 16 provinces
= Sample size for each region follows % of WEEE generation
in that region (Tesco, 2007)

m Training interviewers will be done prior to-pilot and actual
‘survey and all selected areas.

mm_mﬂma Eos:omm m_a mmau_o size for
actual survey

Region - % of WEEE | Sample Size | Selected Province (sample size)
. Generation

.| Bangkok and. 35.02 520 mm:@_ax (300) Nontabutj (7 i({7 S

its vicinity _ Pathumthani (70) Samut Prakan (80)

Northeast 18.69 285 Nakorn Ratchasima (95) Kon Kan amv

o Ubonratchatani {95)

South 13147 185 | Nakomn Srithamarat (90) Song Kla (95)
1 Central 10.04 150 Nakorn Pathom (75) Ayuthaya (75)

East 9.96 150 - | Chonburi (80) Rayong (70)

North 8.65 140 Chiang Mai (70) Nakornsawan (70)

West 447 70 |Ratchaburi {70)

Total | 100.00] (71,500 ) .
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Uni copper trade wre
About Company

UNI COPPER TRADE LTD., PART, established. 1991 in Thailand . Since it
estabfished UNi COPPER TRACE has been engaging development of technology
a2nd machines for efectronic scrap, production defective |, and waste for fast
paced technological industries and providing managing their electronic waste
materiak. Located southem side of Bangkok metropolis, UNT COPPER TRACE
capachy of 12 tons a day various types of electronic strap,

A5 we recognize the mportance of competitiveness to keep at top of leader of
non-pollution recycling industry and environment friendly. We are proving
customer-priented  service tb meet differgnt need of waste and scrap
management.

MNow we mﬂu:wunmn (B Recydling process ‘s development, which can handle
over 150 tons of PCB per month. We're making ceaseless afforts to develop the
refining metals quality from defective electronic products.

Recyling
Syztem.

Sy tem

Executive Director

Recyckay

Uni copper trade urm

Mz, Vichien Vitiyayootapan i¢ Managing Direttor
at Uni Copper Trace Ltd. Part. ,an electronic waste
recyding organization he has Dlished since
June, 1991, He is also Vice-Chatmman of Industrial
Environment Management Industry Cub

in The Federation of Thai Industries { F.T.1}

Mr.vichlen was born in 1950 in Bangkok ,Thailand. He graduated from
Chingrot high school, His current scholarly interests focus on #CB { Printed
Crcuit Board ) recydling, based on environment friendly policy. Al
recyching machings and techoologies at Uni Copper Trade is his own
invention. He always develops atternative recyding methods to gain the
most quality recycling technique, Many environmentat seminar and
university’s lecture class invite him 9 be a resource persen. 25 years of
aQn_.__...._mon.nmE can prove that he is both an developer and a recycling
spetial

Uni copper trade we.ra

Working Scope

FRINTED CIRCUIT BOARD RECYCLING SECTION

- Own developed technology end machine -
PRECIQUS METAL SECTION

- Own developed technelogy #nd machine
TECANICAL DEVELOPMENT SECTION"

- Design and develop machine for new scap _._._m._,_m,lu.n_._._nz._
FOREIGN CUSTOMER SERVICE SECTION

- Select/ clean/ packing / shipping f expont

Recyling
System.

Uni copper trade uurn

Factory Operating License  Comunercial Operating Doc

N
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Systems

Recyiting

Uni copper trade v re

Our Factory

Recycliag
Systetm -




.NQ & thob.m. Uni copper trade uarn wﬁ‘w\ﬁ
;| Flowchart

[ Digan

Melting

Recycknp
System

Loder
e
Recyeling
Systern 2
C

PCB Flowchart

Uni copper trade ve.me

Uni copper trad

€ L, Fan

Uni copper tradeww.rn ﬁ. MN o Uni copper trade . rn
. . oppery Kefinin
PP .\. 8 Product
| Picture
= Em&..d?ﬁw/»
Copper _ Picture F %
Copper Plate .
Crushing PCB Melting

m.ﬂ,_ﬁ,.__w._. ﬁ.xu.a...m E g PCB — Extract Copper Zodue Raw Material for .Nm_c&cw Industrial




" We concentrate on servicing and

Uni copper trade v e

Thank yo
for-attepfion
uilding up

the standard of recycling process

sto be the best solution for a consumer "
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Uni copper trade uirm

- anymzaslsymTloda
- USanmes ewaste Al

2 o m. '
- dunuAsude / PeEede

- awraalsesusindayasing

Recycling
System







N

N

[ Y d
:ﬁu«s‘_aml_wmwﬁ.ﬁ&:&ﬂ:wui@m_agﬁa@a
hm o M =
gaTHNIYUBaAY

Study Framework for Design and Formulation of

TFechnical Specifications of WEEE Buy-Back

Centers (Collection Points)

HENAUNUAZMITA MU
Study Framework (ToR)

sl Rt

B

L

3 s ! ﬂ: =) o I
@ ;fusrusmdeyanennuamuniureauINaad N

sl i Bidansetind

@ Collect information and data on WEEE buy-back
centers (collection points)
d ar d o o wr Y]
@ S zriavauenaninae uazdemuuad1nI Uy
h - a0 e d sm a a =  d
Foaumnuansanie oy Iivhuazddansoting waz
o 4 [ A or d
AISAIM IR ITAIUN TS AU INHAR S BN 4

] o Analyze and propose technical specifications and code

of practice for WEEE buy-back and collection




Y 4w ¢ o 4
aﬁs@ﬁj._mm_mﬂuii@m_wﬂﬂ_h@&ﬂaz,_izmdﬂ_iﬁauﬂﬁ
. o A A a_ a ¢
TumsSudFenusonandama
Study Steps in Determining Technical Specifications and Code
of Practice for WEEE Buy-back and Coliection

Soyadyngh __‘m..&_mm:ﬁ Collect primary and
it 3 o
secondary data)
- ¥ -
ymﬁﬁmea% (Analyzing data)

Hodstunndudemennudnin, | (Determine factors for effeotive
AT WEEE buy-back and colldction)

Jansidoyn | (Analyzing data)

ﬁ widanoed westnimwdnanailunsiitofiennuEndan «
\___(Determine appropriate specifications and code of
practice for WEEE buy-back and collection)

W 1 L]
L [ |

o dae
éﬁﬂ@ﬁjgmumﬂmgﬂﬁﬂd\_uﬁ Az NN U S AUV G
¥ r 4
Q@aﬂﬂ@dﬂ@&awﬁmaﬂ@hf&
Steps to Estimate Appropriate Number and Location of Buy-

Back Centers/Collection Points

H
kS

1. wnudaeznns

W 4 ' v "] R
Foaai T e woyRuds dUN RSN | _E e e

{Collected data)

.
(EayETNUYRBYAY) ! sasmne
(Info. on local gov. orgs derivéd
Trom qUESTHPRIAITE SUTVEYS) |

3 ugfinrismyuitan

{4, aduRu g Afgatas

Tiansiagyn :
(Analyze data) (1. Number of population|

2. Household income

3. Consumption behavior
4, Other related factors )

4 d £ o de &
VTUIU HAEN QSN AN LD AN RN T AT N

uAnAn gasatln, udasmnie
(Identify appropriate number and location of

buy-back cenfers in each area)

i
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Buy-Back Centers/Collection Points:
Present and Future

]
® guddennieguiuing

" pUINA (Future): AO1HA/UETUTD
&a@:ﬁ (Present) a Suw 1 o
Aunlldnasg ez Tunsiidan

(Registered Buy-Back Centers)

{Repair Shops/Service

Centers) ® HuFudovaun (WEEE Scrap Shops)

[ ] .w\._ﬁm\cnmma&mzia “. fanud g (Distributors/Retailers)
(Traditional Scrap Shops) “. w&ﬁ&ﬁm&wz (Repair Shops)

k v 4 ‘a W
(@ quifudamnaniniam4 wailn. (Local

_
_
_
_
_
_
_
_
. _
d
_
_
_
n
m
Gov. Owned Buy-Back Centers)} "

dhdnRn

BRI

L 3 A =8 o d
unasdeyasraddumsannndnmnam
qn\ 4 r = o d
FOUASUT /TR VB INHAN N
Reference sources

@ Annex IT of WEEE Directive
@ Code of Practice for Collection of WEEE from

Designated Collection Facilities, Department of
Industry (DTI), UK Government, February 2007

® Guidance on Best Available Treatment, Recovery and
Recycling Techniques (BATRRT) and Treatment of
Waste Electrical and Electronic Equipment (WEEE),

Department of Environment, Government of UK

@ Other sources




Example of principles for formulating
specifications and code of practices

(7 o o d as
@ iinsusnuazdaiuannrandamauaazlssnnegataoy
(Collected WEEE items are clearly sorted and stored
according to WEEE categories)

@ Jiuilumsdainy (Having sufficient storage areas)

o a w 3 i a s =%
. @ finFinv/Aalnaguilesfnhdunaziuidilesiunsay
Wougauunzazuuszneih (Weatherproof covering,

e

impermeable surface and sealed drainage system)

@ 55z yuilessumstuteounasvnialvavesus uriaa
A138uA 318 (Spillage collection facilities)

R

1
=y L [=]

FroghanannaRuNnsIaL
(Layout of Collection Point/Storage Area)

L @ fnisunadSinadnrmsfennnbniuma edaduiisedy
1l awe (Calculate the WEEE capture rate for the geographical

area-served)

® fnoanlBnamnnansuaia Tassandszan wu T szme

1 9y
pRLaTnMsHeERAUNNs2aIRY (Calculate volume of each of the

separated WEEE item based on tonnage captured e.g. in Canada,

following assumptions are used)

Cellphone 0.613 m*/ton
Telephone 2.08 'm®/ton

!

~ Computer 3.851 m’fton
— Monitors  4.952 m*ton

- TV 6.146 m*/tan

A Sl b

ﬁ A
I



Direk Patmasiriwat

Faculty of Economics, Thammasat University
29 April 2009, Twin Tower Hotel

Organized by:

The Study Framework for WEEE
Management in Thailand

National Center of Excellence for Environmental and Hazardous Waste
Management with the support from the Pollution Control Department

Proposed WEEE management model for Thailand
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Proposed Recycling Fee Model

H+L[-V-F)/S

a  H: Collection, recycling, treatment, and environmentai costs H= (D+T+E)
o B Collection and recyeling cost D=C*W*« 1

s L

s V:

= F
= 5

m C : Collection (including buy-back) and recycling cost per unit
m W : Volume of waste gengrated
m 1 Percentage of waste collected and treated by the system

o T: Collection and freatment cost by other systems T=G*W* o 2

m G Collection and treatment cost of other systems per unit

m o2 : Percentage of waste collected and treated by other systems, e.g. landfill,
incinerator, or other recycling systems.

o E: Environmeniat cost Eze*W* ¢ 3

w ¢ Environmental cost per unit

m 3 ¢ Percentage of waste in the environment
Other costs incl. administration cost, PR & Education, auditing, manifest systems
Revenue from selling recycied materials or products = r'g

o1 : Revenue from selfing one unit of recycled materials or products
o g * Volumes of recycled materials or products

Amortization of trust fund F = (f - q)ly
Estimated annual sales amount

Simplified cost components

m  Buy-back costs
m  Technical costs:

O

o O O O

Collection, sorting (others than buy-back payment) and logistics
Dismantling and treatment costs (incl. depollution)

Recycling costs

Disposal costs

(minus) Revenues from selling recycled materials

m  Other costs: Administration costs, PR & Education, Audit & Manifest
Systems, R&D supports for recycling technologies

m  Social costs: environmental and social costs from improper
dismantling and recycling WEEE in informal sectors
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¥ ENVORG Dummy variable—1 indicates that the household is a member of an

enviranmental organization, 0 otherwise (Bohara et al., 2008, 437)

® CONSWM Dummy variable denoting respondents’ concern about solid waste

management {t=concerned, 0=not concerned) (Jin et al., 2006, 437)
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wanmImeaifsanlusunsay SPSS/PC (Statistical Package for Social Science) wiamanuIsang
ANz (1% STATA) 19t wandnanasianudulsfezaoumne@umnudaimey Wudaauuuia
(Dichotomous choice) aum_\m,._._..m\Eﬂsz3m.t__ws_.gmmmma_ﬁgm_\u_.ﬁ_mnfmm?mam\m_am_.mm&& (discrete

choice)

2) mmzdmmﬁ,_m_\:s:s,z_.ssmsm_ngmsza_.m,u;:zmsmﬂ;i&
aau%ﬂgnxédmzfsﬁszsﬁ_.Smmmema:gqm@zdf:zmsm\ﬂzﬁgmmzﬁzﬂg_,Eu
Ainnsaiing 10 Uszian dszaavuluéns 1) Inmiaisfianasaniw CRT uwaznaaaniw LCD/Plasma 2)
ndatnunwAdle  3) gunInhiduninARmaTIaNnNT 4) w3nsfuiuazInims 5) lnsdwd 6)
aauiuaaidIwYeAa 7) w¥ast$uennia 8) difin 9) naaadgaalsaiaud uaz 10) LuaLeaduis a1
_.Eus\zn_ﬁman 4 ATIATERILUD Hybrid Material Flow Analysis (MFA) fldwandaderdunsay
3,_.u.m3§3%39B.Sw.ma,_Eem_n_.auzwﬁnscgm_m,,__._bsmaiﬁg (Schmidt et al. 2008} udiliain
BMmESzmﬂus:g.mm,:sgmemaa,;mxjds\_aiﬁdﬁszrﬁgma_._.._\E iilawnfimdaludauiie:
afusTuasunInIasdlIznausna m_._w__:msa,_.:mum 4 19znauA2881937n Laner and Rechberger
2007) lud1uwasmsls MFA manuum3ng mderemesuaaafisansiuunasslsnaya irmeny
ewamazq%mma%zﬁz__m: Walwigdamsmanadils @iunsunindludagnaziiuoaines
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EWINZULDNILAET)
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fsgz;mu.:saJ:zmsm\?iK

31 4 unane :dsgmﬁsﬁségswsa23.&93%33 HAAAIATY

qununanaiiareInIdanITinHRa A szutsaumaluladildussyFinoaiaes lafa
wazmlstandnidasindannnszuunsidullesadisznaundnvesnfadmaiudasstinnuas
SEUIN@TTIRMTSS IAauazn1TiTagaslsana (UNEP 2007, 90) %Merzdmugm_\:s:si_ssmsﬂ
BUMNNITEONULLATN (scenario) T8TZUUNITARANIITINHAAN DAY 1ANIINUNIUITIUATINWL D
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AT UAe avhanudwiidua i ruussanie wrm_nmujﬁjtimmsv waz (2) aﬁﬂuﬁ.\_&mgmtzc

e 5

o - a & A = X o AV 4
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wsm,_mema._#:jef:dmm:::uqu::mmgdméﬁsewcégemﬁu:u (system boundary
napduLlTe) auu@giwnanda sruumsTantsanHEas oY Aazaatuwlisuiluazdasmansoiinga
smm&,_msg\mazmz:q%:%_.mzm udanvezsidamaniavaafuliiniaviaddalaslddnoanwaes
@smgﬁamqammwm?iqisﬂsm wIoludradszina (lunsd 552&333%?Fsuazmsmnj
aaswlaasnululizing) 35&3we_,m,_gn_.m:._kmw_aEzdeéum@&a_bw G,E“_s.__mﬁu::v wianade
WEnsthaussAisaneatfuduase (esoreiszy)  Wolludegsrasnisinuatenaaas
FrUUANENINaT% mi.m___ 6 azuandn9a nszuulu (Laner and Rechberger 2007) Alidnszuauns
ttfaens CFC melusziy (reactor cracking process) wag1saanaazgnasaan liinfauanizuy

wRIINATaENLUYTzUUUAIz T #A13RE19 Input Matrix L8 Technology Matrix 91ndayaigy
piluazn@und  Input Matrix AUFOITRN 09RL T2 NO L BITIAN AR BT Y Frazeawsmae&}mﬂe:ugd
&émm emazm%%ezmc:w‘_ﬁ A9 NITTANITINEa N Bill of Materials (BOM) anaft 5 uaed
shadvlugdroanaiaef EE%SE%J@SEEnmaz%b?ﬁ%ca Tunsnvaondazuavadan

SndacuRad iR UTEna U aITINHARA MR LA Az T wazn1sIunnadInlTznauuad Pre-treated

. LY =l b\ hn\ ] o @ o
appliances ACAVIRTIBLANTINT W __,E.MJnSn._ﬁ&ﬁmuﬁvjaure\_mjmudaﬁﬂgqﬁs. AQUUIA URzAALENUIZAY

0 % < e o a - o ' |
q wﬁsu Hi rﬁmmﬁa3Mm$rm¥3muda$3\_m3qmamﬁaq322@3?4._\24 AnIRLTILAN

H a ] a -1 1 2 a
@15197 5 628819 Input Matrix 209galasalyinanaundn (wiaafilanin)

Pre-treat Compressor Glass Cable Hg Switch Cooling Water Total
appliance agent & oil
Cooling 32 7.8 09 0.2 0.1 0.4 1.2 42.6
appliances

#31: Laner and Rechberger (2007)

FIMTUNNTHIY Technology  Matrix ﬁ&?._._,.m&mam_.mcom\cmqumswgssigsmséma
NI2UIMT (technical efficiency) q_,:zdms___,m:ww@_.__amnnaugsma&m\ﬂjﬂmmdﬁ_.gﬂﬁmmmﬁn a1
Y anafl 6 usaIsaa1989 Technology Matrix _.5msmmé.m?_.._._m«mswbﬁszngsgajs._mm;
Taguud (und) (unanda (nen) emﬁe::_.:ﬂime datnatn gaefiusianaz mﬁ_,,\_.snj 970
ADULNIFITAT 1 :?3&3%s:mzwe"mmsm‘_ajg__Ez__sm: (Fe) aanan’le 0.897 Alaniu ¥t na

PIUARTUOIALATAY 1 (100%) I8NE

a ' - o a & o . . a
° :a:ﬂz_,_,mu:qu:\u:ndsﬁm? spsUTATURENa” (the third level treatment) 1w nsudsgUwans@n ns
waauazmnduanlflu myauudslansiian mrravinats 9y (UNEP 2007, 65) dnazatiuanuauioayad
o a b ' X A 6 g A a o
.Mué._:das:da‘azmsb?% Msﬁédm\_udgmama: (N8 WIaTaUTNTNUA/MTA) HAKRATUNANIIN

Mnﬁﬁé& mazﬁ_mo\j a1 SJMQ#SEJ Wwnanssa _V.SQ\._,:“
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1 r =
#15797 6 GaE"e Technology Matrix 2adailnsatvinainandn

Fe Cu Al Glass | Plastics | Plastics | Plastics | PS PUR Waste | CGFGC Residual | Waste | Oil
1 2 3 (Ha) Water

Pretreat ref | 0.547 | 0.009 | 0072 | 0.000 0.000 0022 0.078 | 0.091 | 0128 0.000 | 0009 0.044 0,000 | 0.000
appliance

Compressor 0.103 | 0.000 | 0C.000 0.000 0.000 0.000 | 0.000 | 0.000 0.000 | 0.000 0.000 0.000 | 0.000
Glass 0.000 | 0.000 | 1.000 0.000 0.000 0.000 | 0.000 | 0.000 0.000 ¢ 0.000 0.000 0.000 | 0.000
Cabls 0.000 | 0500 | 0.000 | 0.000 0.500 0.000 0.000 | 0.0CCO | 0.000 0.000 | 0.000 0.000 0.000 | 0.000
Hg Switch 0000 | Q000 | 0.000 | 0.000 0.000 0.000 0.000 | 0,000 | 0.000 1.000 | 0.000 0.000 0.000 [ 0.000
Cooling 0.000 | 0000 | Q.000 [ 0.000 0.000 0.000 0.000 | 0.000 | 0.000 0.000 | 0.250 0.000 0000 | 0.750
agent & oil

Water 0000 | OO0CD | 0000 | 0.000 0.000 0.000 0.000 | 0.00C | 0.000 0000 | 0.000 0.000 1.000 | 0.000

.__.w__a,: Laner and Rechberger {(2007)

Output Matrix | uHaaWFY8IN15A0 Input Matrix f Tagazddtuiuualvinudrwaudszian
a o . i o s P e o [V | a
VOITINHRAATNY ($IUIRUDIVEY Input Matrix) uasiidwaundniriaudwiwiagiiduuandanes
o o i o . X o gulW o & ¢ o P A
JUU ($IMIUNENTEY Technology Matrix) udnasefwaanifilaazidunamasifiosaniiifiganib
a v g e od o X w .,
Ussianaasianminy Ganuaadlua1Tan 7 Nk aInanauqauednla (Mass Balance Principle)

HnnnTutauaazuadlu Input Matrix 4az Output Matrix 921y

A o ' . 3 < TS a
ATTIN 7 A2 818 Output Matrix &@am._ﬂ_ﬁﬂﬂ-ﬂSJm_uJZFm_ﬁ ﬁ@__:am_ﬂ.m.ﬂ—..ﬂu,_u

Fe Cu Al Glass Plastics | Plastics | Plastics | PS PUR | CF
1 2 3

Total

Cooling 24.5 1.2 2.3 0.9 0.1 0.7 25 29 4.1 42.6

appliances

fia1: Laner and Rechberger (2007)

agnﬁx&mmmmgﬂm MFA awm_aﬁimﬁw (hybrid) m\:&\mmmsz_.aqumaemﬁn:cmﬁu:m:%c
2 11aLeaife Cost Vector Laz Price Vector @m:m 4) Cost Vector vansnldinsaaniisnaiszuuly
mldindsnanannannaasimes  Taansadanateefiaain ldansdunauiiianalay UNEP
(2007, 93) lan
1. fWIMUAIRING (capital cost) I LU A UTIUTI VLR TS U LT REI T H RO N U Y
2. furniansaanm (capital cost) IulssnSlodauszszuumminiasnuia o
3. fwrmarlgins lunrsdifinnisuazinun (operating and maintenance cost) 783711
NUTIUTINURSTEL LU E
4. dwanenlFanolunisdifiunnsuazinn (operating and maintenance  cost) B84
Tssnudladauazszuunstinda
5. dwrmaldsnalunisderaaFusanludnda (disposal cost) ’unsHlanauUrIaLN
¥inany
#%3U Price Vector au..cazﬂﬁm\:m\m,‘mxmg:guwﬁ wassenaATauandofazldunannis
drnnarfaundsaniandilsznaunisagtoles 15 uwe Indetaluarsed 6 lunsdiues

" = Ao o a = A oAy o W a P
m&jﬂmﬁSJﬂ_dJ&rm—ﬁaN&umﬁSﬂJEJ.S 9 WAHA® LAZITYIIFUTINaITINNTA ﬁ_.ru._.au_v 5 HEWRE® LWHad97n
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Price Vector uanyadaniinyainanfainiedanin Output Matrix u1gasny Price Vector awn
TeldrurainsI mfrrnnianaiy udazlseinn %m:w?;:mum 4

%ﬁgm:msﬁémm 3%3:?%1%34mﬂasmumégﬂzams%meEaézmam?q? iawn
m_\:s:sﬁEsmsmjwm_,_,mf._.:mmem&a?.gmmmxaaéiéimunh &:5#3;&533%&%:_._.ﬁj,z
:dmmfﬂgumm,_.erm%\:.a:sé.sﬂﬂmmswaws%memﬁamn%n__nsag:zmsm?&& ?%ﬁmﬁﬂﬁ?mmm
HwlszTomidansiwuad rssuiiany ssudasdssinnuias iy :mnFm@aﬂn&:sg%mﬁ?r&m%a
asfilsenavraITInNAan Y (Input Matrix) W_.mumn__E:emﬁu::gm?ﬂmmm.ﬁ (Technology Matrix)
_,__53,,_:qunwgm.mgm?mﬂﬁzm@sﬂ:m\_ﬁwcjmﬂefBﬂmé._mugsaézmgmg&g (inuanlun
nput  Matrix) w3eUiuiUisuinasgunisiiausznaspiumanalulsd (Waguen technical
efficiency Tw Technology Matrix) Tuawnn

@177 8 mmundmnGﬁ:mﬁﬂsé?iﬁg2%,_% siiavesdoya r,muzgqrmc&mmmm&a%d

TuasftsznauTudnd 9 PaaunINIM AN

d . o -, s a  a
S)_.m)_aﬂ 8 M\_m_mﬁrm_.m_g.w_mz,m_\aﬁﬁ rrmNBJMFJﬂm_\Eﬁm%ﬂ:ﬁgSJa_VSEa&Eﬁ_@aﬂdﬂ@ﬁﬁdmﬂ\uﬂzﬂs&gi&

Jaya riazasdoys matiudoya asAdsznay
Ugunil | niond

1. adfUTznausNNAAA A { 1. NUNIWITTRNSIN AT R Input Matrix
wanzdszinn
2. walulatilums3lmdauaz / / 1. iufayAMARWINNNULURBUAW | Technology
e nNEan iy vasgilrznaumitianda Matrix

2. UMIWITIINSINTLEnTas
3. euazSasiugaen / / 1. fiudayamasnmanuuusaunin - | Cost Vector
HRANTUHY emam%n:m::dﬂaumm

2. NUNIHITTUNTINALAYITDS
4. FUUMIALTILTINGN / / 1. iivdoyanmeauwinaInuuugayny | Cost Vector
HRA A pa3ulsznaunts¥lnda

2. nunmassunTTuiiaade
5. MIUHESTINHAAN DAY / / 1. \ipdayaniAswiuannuuLRaunNy | Cost Vector

em_,,_m_\aqu:wc:dﬁa_.mm
o A @
2. puUrIWITTsNIsufitNo el

6. N33 LMARTINNEAN UMY / / 1. \iiudayamasuatnuuugaumy | Cost Vestor
emz%._mu:m::j%_%mm

A A a
2. NUNMIUITIMNTTU NN 09

7. myamululssnuilnda / / 1. fiudayaniamuanRULFaUAIN | Cost Vector

tsenaudas Nau wiaadns emamaqunmcndﬂa_.mm

_._.mu:d?._drmf fufzas 2. numuwaITTMnITIAALdas

8. ine/iuae e lafa / 1. \iudayamesuivainuuugsuma | Price Vector
10951 5znaunT Imifa

9. %@m%e:dm,_m@_,ﬁiwm@m / / 1. iiiufeyamarsuaInuuugsUaIy | Price Vector

WMABNMSS M fa vasgdasnaumsTimaa
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3) mmza_.mmmi,_%ﬁﬁﬁ#nd:msﬁw\s:ﬁwu::
mamansaldunulunisuinidansszvumsianismnaiaduds lwawiaaszdnwain
wnssdayaluthzinawazdssand lasTayaludszing axfinunazdoy dedwualunninndsms
mgjde?_Esmwﬂ_«a._.:no:.S%dumgdﬂg:i:mé&smﬂusﬂéﬂﬁm\a (ATNRTITHINT) UAZNNT
Uinssulszunmasatfnstnasasdiuofin fruundsfayadslszine azfinwndIouiiivy
tszsumsaluazduyuzainsldszuynisnivauuuudie g ludlsznma du swico  ludszina
glarasuananonuwiiull we. 2550 ssupfidrldalunsaruguariasey (control and auditing)
mMelssmduing waemsuimsdaiiniasas 5 vl nmuaessrUy (SWICO 2008) AN

Ly a w e W ¥ < a 3 A & w
paeszuudareasudarrluldndu dununisliuuauazadassludin Wudu

4) AinsAnmaununida

_.mmaﬂi._\mm,__mﬂ::jmzvs@w_\ﬁs:._.#maﬁ%:cmﬁsﬂscm?m\g AMITHITRAINITMIANY
FHulelumsleitnmifuanaaitldnnnuisoludralszing (benefitvalue transfer) adwisnis
silifhiniassgmsaifanadonldlunsdiidaammdussmanduysdimeldiamuaziudszam
?mg.m,.__zmz,dqm:i;&\aufmjﬂiWE:,M,B uARF TN @R 08199912 9 (Tresnfitaziding anld
Usznaunsaasuladanlomtalussaunits $oil anuliwinenludnasfiusniinazld33 sensitivity
analysis thadlasienudanlnivasiidsdinsndasanarsrnfioaniaduety Aduwnldus:
tnadararssuitoaiugredinisdaziiiu (range of value) ﬁ%m._-%zmz-ﬂw_ms unuilaziudla
dwitslasan: Tudaadn 3Eu%m5ns:3$m_\qmmiﬁ:ngnnéﬁmm:dm:E,_m_\e_,d:nmﬂus:

AMHUBNVBITINHAANTWHY LelLA Bor et al. (2004) Lu et al. (2008)

Qur

A o & (] a = y o o= as &
7.24 dmz\umm:@\-imwpngﬁFmN:JmSJF«rﬁaqiemamﬂaﬁﬁwdﬂwﬂﬁv&\u32933?3&

1 ar a - L Qe Ln r=3 as Qs G a -
Tugruassnaninasiuazmsduiinnuusssauniudedumnafadmsiy anedisorinmaiy

o o o @ a For o o = a Py
Mddﬂd&dmﬂmﬁrjﬂdémarr.ﬁnarﬂmgnﬁﬁm_ﬁ\un:m_.mﬂrw MQEEMJEQN_.@QS@:ZS@AH_.—&

1) 3.&.m:3:32m_\mam_nmam\:msgﬁmm:,we@m:d,_:zmsmgi_.s.wnm%ﬁzﬂ\_:muwszsmmmzm
sgnﬁmmrm:m_\ww_muwamw,rwﬁmmﬂwsi&ésw\:gﬂ;&_._mnmmﬁ,._és,z_.s@ms NIRRT
aAnuEzaIN LaTasdla uazgininl Agrnuraiwiudeausasmanaadmusiadoold Wl uas
Binnsading ,Hgm_8ﬂ._\S._\mmm%afumu,sma,_::dmdz_._.musmﬁzgamei%ému_,sm ti Annex Il 183
szilisy WEEE ._.:mswgﬁm_._ﬂﬂ._ Ry “Code of Practice for Collection of WEEE from .Dmmwozmﬁma
Collection Facilities” 184 the Department of Industry (DTH) ARTITATHIINT {(UNEP 2007, 39) _.._Amfm\
udaimualunisdifinnunssrouisuef uanui ity Moandaraidoys uaznsiiudays

v P
LEAINIATTHTN 9

30

O

®



= = e ) g A w da & A a  a 4
A7 19N 9 M.\_m_ﬂﬂ__m_m_gm_mu&m_mﬁm FrmﬂﬂddrﬂﬁﬁmﬂﬁwﬂEdﬂEﬁ.ﬂJ@rSMﬁmﬁﬂﬁqﬁJﬂﬂﬁgbgnﬂ_&

2
vaa
au

siiazastoya

&l

Uawndl | nasnd
fad U q

e %
natnuyaya

1. pANINILAZDW lINInaiie

s o a o o e

FWSUM IR IR M aIRIWATUAL
a4 2]

grnNAaAILaTa T WA LR

/

o A v
1. NUNITRITTEURTIUTLNEIU DI

P Ao A
AMIaiRaIan IUATUARTN
LA e o
NAANMTLA T M WAL

fannsafing

flannsading

2. 13asile pmﬁ%ﬂﬁﬂ%@&;nd / { 1. \udayamaguaIn

FILTIG NIRRT wwuRaUMAYeIIEnaunIlmAs
2. NUMWITTINTIUILABIT 9

3. ma%ﬁmﬁémuaa:mﬁ& dmsu / / 1. chm_\wmmbémﬁéﬂa

_.EE:Egéef%ﬁ:m::\aﬂémm

o el °
2. NUNMIWITITUNTIANINE VDY

2) msieresiianana nannas uazdamunadmiunsiufafnenudadmal

3 a @ o 3 =, £ v ¥ = a-
ws09lsiiuazdiGnnsafing uasmsanfinemzadannisudaAnannadanmy

o s 0w Y e s o - o P a
3Eumuamau:,\_émﬁmSJganj\dquwanmuéwﬁmdﬂcﬁ_z (98 1 use 2 ._.ﬁ_m_\J{Z.S 5) tJQFSMJn._m.

.L a A o o o 5 o O L L\ =t o e ¢ o
Wartlspiminzanialflun s Ruana N ansunsTudadnanudadeilasasld IWfluaz

aa P ad as P
Aiinnsaiingussdsnnalng lapflouaanuanidigla 7

=3 3
AInsIHTeya

1Y) -1 [¥) ¢
taselumasudofusinnandam 1

o d ¥ o b.. af .M [} & A
naninen :@«dwzaiﬁSSEﬁ.ﬁﬂﬁdﬁdemdémsﬁéaazﬂsbﬂﬁ “q

A & o, & as I3 8 o P Lo Y -
MH_S 7 &#9&?315{._FQ.MJRS,SQ3_.ﬂgn:_v_.mNm_m3J$$ESF$EJ%m2M$DJMMH—ﬂ&3,:_

o a x o w o, &
fnuanduniasas g Idfluazddnnsasing

31




N mau%m\eau%ﬁmmmmgﬂim 1 Uazle 2 3&&«&@353&;332 adn.awia
#1419 1w urmdszmns duneld wadnssunisuilaa usziladnaug Misadasudamzin
Juw Aas uarfmanzaureisuisLAnTnEAaT MY ST siln swadne g _._.mgammm 8 Wail
3Enmﬁmmﬁ&@:ﬁr::mm:géFmm._.aﬂ::dmgﬂa&@mwz\_mm%améwcndmmffmu::c:d:msj

a o d Ao X a oo og d a = a8 .
S..ZEJMZ.F,S__SEJN@E@_maE.DJ#.SMH_ﬁ@&gﬁzwgbgﬂrﬁmmaﬁﬁiﬁgFmﬂwrzmﬁﬂwﬂujﬂ ém/._m.,_._ﬁ.w_ﬁ.\_@_@.ja i

. 4 1. vl szans H
2 L 4 1

sayanlaandd 1 uas 2 anayad oin. waa 9 o o
N geded U DR AR L. »i 2 mausaldaas i
(Taynnnuuusaunw) YT
3. wndnssansuilaa |
wd A4 w
R o 4. fflaauaw a fikngzaa |

Jlamsidaya

h 4 ArJ
o4& 4

' i
IHIU LA RSS&Sriﬁanmﬁ&maﬂﬂgﬁ.ﬂ_mﬂmwﬁqﬂ

HARA TN 28981UN. LARZVWIA

P & - ¢a A& A Ao & a e I3
s 8 TUADUANTIATIEHIATIWIH LLAZNRINIANZENY waﬂﬁqﬁﬁﬂﬁﬂwﬁdﬂzmﬁbgﬂ.n

u

8. nawnIsARRIInlasinig

o -~ L L
FIHRLBUAVBILNUATTAIEN wlasanIEINTa w..mi.‘_b@a@aﬁ\zs 10

32



AN 10 BEWATAIERITIATINS

WHRITWAINTTY Aud Bufianau
40 | 140 | 230 | 280 | 300
1. wwsueumydnfiulasams 3EnsRedrsrauiiay ABvamynnéduvaslazinig
HAGAIATY VBUsEINAR1I 9 WnziEma TN shns 7 —
alffnmdsrrnisa s sutudsanding
2. msaqu.maw:&%ﬁgms_.m:am::ds,z?nmjﬁ,_ * Msrmmnduvadlaints
3. |dewemmsdnendasdn £ it Eesn%ﬁma?z:d
4. [daFuuwuantauanaidunsfedrsaniis * mr.muua,_és,_;:ﬂmgmm&ﬁsm«g
nRanmal uasdanmssinadanmuety . uasgfidsmamnéveaslazins
5. |[mwmmasdmratoyaiheriunfiedmsiuazang By s
.Eam,_ﬂmﬁuamaé AUNUMTAUTIVTIY " _ -mp.m:u.u,_ee&é:d%ﬂa
wuss mIFlada wazmvhiaasiag 334&&@ r— -m&ﬁﬁe&é%&&%
Faq uldnnmTlada 3&25325._\_353@_2 Fauaday
suprasmsifumnuasnatulagiilflumss Aunuaiuagsmamna
lafauasmsidaaing 10 Ussinn
6. [Twmuussiyadayainminudiilng lasden BTy EaTRgmaa T
Eéf.z&aﬂ&:ﬂbﬁéésxaﬁs ._.s_.sm.w.\:mw -m\_.mcu.ﬁe%s__:d%ﬁa
A Hgmm:mzsgmcgasru._:mgmﬂzzﬁjcx_ﬁrqm: — HiFmmydumatams
il 1,500 ot NgiimAangg (nagay Faaday
UULIRBUDIN 120 daa819) FurwaiuaRHMATUY
7. [@smsnuanautiimiiesud 1 & MiBemaynnduaslasinng
8. .3:.3a:zum\,ﬂa&mm?mSm\:mggmwcmmm: jen -%..mcua,_e%;:dm\_ﬂa
qu:uda&\mﬂm%:s?r:Eq_\._«_u_.wuamsf._\_is\_ﬂﬂﬁ — -m\_.m.mcanE%_:_.sy.?Hmm
FmIR s LA TNREAINLARA 8ile gunvol e Fauaadon
Timuaiudanlasmiunsdufivuso oo Fnmmlagumaswu
Sudadwmmnuinsuey
9. |dadwguiufinnufafiudanansdisndoys B mydundTa
Aeiuniadusfuazonkiaioet wreanwitsy - 3 Hidermgydwnalulad
Fafn Fuwadey
10. |fadszguinifinnufaiudananisimannui % -gaamslasens
.zm.r_mm:ﬂ:saéésga._:zzsbaﬁx -m&ﬁﬁe%ﬁﬂﬁﬂmsm
11. g.ﬂu.,_e._\.,_.me_,m:mgz:_.:ﬂ:& Atns desnsdaliy iy dwessgmant
fnmranfiouuaziianlamsiassuusirmuviauiu ] -%m%ﬁﬁ%:x?:é
TNy Fawadu
12. {gempawanuiniminalud 2 & didvamgnndmasdlasnis
13. | dedsryufuwennufaiiudagiuoy wdninoe % Faamslasmseasfifsmy
Gowlvsnufisudadivanng drunalulaizunaday
14. | dalrzquiuienmaudafiudaniafandisssudisuy s -gaamslasinis
urziimuneSand %.m%ﬂ&gé_.ﬂiama_msm
15. |faduusnnouninanmsdniiusmaslasams sk Hif N ngymndmzaslasiny
186. mizﬂmsgm\:m:mﬂm & it i §Es:§§2§2:ﬁ
17. | dmonueiusuysnl &5 | e e nymndusnslaimy

33




9. LONE1TONIDY

Alriksson, S., and Oberg, T. (2008). “Conjoint analysis for environmental evaluation: a review of
methods and applications”. Environmental Science and Potlution Research International, 15:
244-257.

Berglund, C. (2008). “The assessment of households' recycling xosts: the role of ersonal motives”.
Ecological Economics, 56: 560-569.

Bohara, A.K., Caplan, A.J., and Grijalva, T. {(2007). “The effect of experience and quantity-based
pricing on the valuation of a curbside recycling program”. Ecological Economics, 64: 433-43.

Bor, Y.J., Chien, Y-L., and Hsu, E. (2004). “The market-incentive recycling system for .s,mﬂm packaging
containers in Taiwan”. Environmental Science & Policy, 7, 509-523. |

Department of Trade and Industry, DTI, UK (2005). Waste electrical and electronic equipment
(WEEE): innovating novel recovery and recycling technologies in Japan. Report of a DTl Global
Watch Mission, September. [Online]. Available:
::n%é&é.&mn.o_,m.cEmmamEoé:_omamamvm:mmmémm.noﬂ [3 March 2009]. ﬁfu

Hsu, E., and Kuo, C.-M. (2005). “Recycling rates of waste home appliances in Taiwan". Waste
management, 25: 53-63.

Harland, P., Staats, H., and Wilke, H.A.M. (1999). “Explaining proenvironmental _:Hm::o: and behavior
by personal norms and the theory of planned behavior". Journal of Applied Social Psychology,

29(12): 2505-28,

Huisman, J.; Magalini, F.; Ruediger, K.; Claudia, M.; Ogilvie, S.; Poll, J.; Delgado, C.; Artim, E.;
Szlezak, J. and Stevels, A. (2007). 2008 Review of Directive 2002/96 on Waste Electrical and
Electronic Equipment (WEEE). DG ENV. Study Contract No. 07010401/2006/442493/ETU/GA4.
[Online]. Available: ::U“tmo.mc_.oum.m:_.mss_,o:Emsqémmﬁm\Emmmﬁamm:m_l_.mul_._:c.n% {accessed
on 24 November 2008).

Mitchell, R.C. and Carson, R.T. (1988). Using Surveys to Value Pubic Goods: The Contingent ‘

Valuation Method. Johns Hopkins University Press, Baltimore, MD. d.(v

Nixon, H., Saphores, J.-D. M., Ogunseitan, O.A., and Shapiro, A.A. (2009). “Understanding
preferences for recycling electronic waste in California: the influence of environmental attitudes
and beliefs on willingness to pay”. Environment and Behavior, 41: 101-124.

Nixon, H., and Saphores, J.-D. M. (2007). “Financing electronic waste recycling Californian
households’ willingness to pay advanced recycling fees”. Journal of Environmental Management,

84; 547-559.

Jin, J. Wang, Z., and Ran, S. (2006). “Comparison of contingent valuation and choice experiment in
solid waste management programs in Macao". Ecological Economics, 57; 430-441.

Karousakis, K., and Birol, E. (2008). “Investigating household preferences for kerbside recycling
services in London: a choice experiment approach”. Journal of Environmental Management, 88:

1099-1108.

34



Laner, D., and Rechberger, H. (2007). “Treatment of cooling appliances: interrelations between
environmental protection, resource conservation, and recovery rates”. Resources, Conservation
and Recycling, 52(1): 136-155.

Lee, S.-C. (2009). “Taiwan's recycling scheme for waste electrical and electronic equipment and dry
batteries.” (forthcoming).

Lindhqvist, T. (2000). Extended Producer Responsibility in Cleaner Production: Policy Principle to
Promote Environmental improvements of Product Systems. \IEE Dissertation 2000:2. (Lund:
MEE, Lund University).

Lindhqvist, T. (2001). Extended Producer Responsibility for End-of-Life Vehicles in Sweden: analysis of
effectiveness and socio-economic consequences. IIIEE Report 2001:18, (Lund: HIEE, Lund
University).

Lu, L-T., et al. (2006). “Balancing the life cycle impacts of notebook computers: Taiwan’s experience.
Resources, Conservation & Recycling, 48: 13-25.

Manomaivibool, P. (2009). “Extended Producer Responsibility in a non-OECD Context: The
management of waste electrical and electronic equipment in india”. Resources, Conservation &
Recycling, 53(3): 136-144.

Saphores, J.-D. M., Nixon, H., Ogunseitan, 0.A., and Shapiro, A.A. (2008). “Households willingness to
recycle electronic waste: an application to California”. Environment and Behavior, 38: 183-208.

Schmidt, J.H., Weidema, B.P., and Suh, S. (2008). Documentation of the Final Mode! Used for the
Scenario Analyses. FORWAST: Overall mapping of physical flows and stocks of resources to
forecast waste quantities in Europe and identify life-cycle environmental stakes of waste
prevention and recycling. http://forwast.brgm.fr

Stern, P. C. (2000). “Towards a coherent theory of environmentally significant behavior”. Journal of
Social lssues, 56: 407-424.

Streicher-Porte, M. (2006). “SWICO/S.EN.S, the Swiss WEEE recycling systems, and best pracfices
from other European systems”. In Proceedings of the 2006 IEEE International Symposium on
Electronics and the Environment, 8-11 May, San Francisco, pp. 281-287.

SWICO (2008). 2007 Activity Report. [Online]. Available:
sznimmgom.mmomvm:mroEUc.o:m_._ms,EoESmkmim#wmmm:mmzo_Am:mumaog 07 e.pdf (accessed
on 1 March 2009).

United Nations Environmental Programme, UNEP (2007). E-waste Management Manual: E-waste

Volume lI. [Online]. Available:

::P:éé&._.5mu.oiu:mﬁzu_._a:ommo:m\muo\mémmﬁmgm:cm_ Vol2.pdf (accessed on 3 March

2009).
Van Rossem, C., and Lindhqvist, T. (2005). Evaluation Tool for EPR Programs. Lund: NIEE, tund

University.

35



Venkatachalam, L. (2004). “The contingent valuation method: a review”. Environmental Impact

Assessment Review, 24; 89-124,

Eba\f .n o\. . n\ k . _
aonTasuday uwAnmabdealng (2547). ﬂm,.::ﬂ::maam%sﬂB.Mmg.%5,5m:ﬂ%&ﬁaguﬂ

AHnTIRNNTIIFDERATIL. LEUAA @3&3:@2:%& ATENTHNSHENNTFTINT AU

FauaNow.
mﬁmm33425m,zé:mume,_bsmmz L9 NRTINBNEUINHATANEAST (2552
,5:@;3m§Az$Jrrmumrmzsmmﬁmm. LEBaADNTA

). FreTnuaglimiy

m:ms‘_q.?.z:dmidn::mgséﬁﬁ&mse?

TssaugasIRN T,

36




o o oo
wamrlsgnauninfszyui LAy

29 e 2552

Background Paper No. 1-1

The Management of WEEE in Taiwan
By Panate MANOMAIVIBOOL

Apil 2009

1. Introduction

Taiwan underwent a major environmental reform in the second half of the 1980s. The
Taiwanese government developed some 70 pieces of environmental legislation by the end of the
decade (Feeley 1990). One of the legislative efforts was the amendment of the Waste Disposal Act
in 1987.

The amended Act stressed the importance of recycling and its Article 10.1 obliged the
producers, i.e. manufacturers, importers, and retailers, of products with certain charactenstics to
be responsible for their end-of-life management. At first, nine product groups were under the
provision but not any of waste electrical and electronic equipment (WEEE). In practice, producers
fulfilled their responsibilities by forming sector-specific management organisations. However, this
industry-led regime run into several problems including transparency of self-reporting procedure,
the management of collected fees, improper targets, unfair competition and lack of coordination
(Lee et al. 1998) and was discontinued with the amendment of the Article 10.1 in 1997.

The 1997 amendment consolidated the management of recycling systems under the
control of the Tatwan Environmental Protection Administration (TEPA) (Fan et al. 2005). TEPA
established and managed the Resource Recycling Management Fund (RRMF). Existing 13
management organisations ceased their operation and transferred their remaining funds to RRMF
(Lee et al. 1998). -

Under the new system, also known as the 4-in-1 Recycling Program, fees from producers
are the main source of RRMF’s revenues and downstream subsidies are its main expenses.
Producers are obliged to pay tecycling fees to RRMF. Funds raised are used to subsidise
downstream activities, collection, storage, transportation, recycling, and treatment and disposal.
Four electric and electronic appliances: (CRT) televisions, refrigerators, washing machines and air
conditioners, were first added to the list of the regulated items and eventually came IT products:
personal computers, notebook computers, monitors, printers, and computer components and
subassemblies. Appendix I summatises the development of the programme.

This background paper reviews key aspects of the 4-in-1 Recycling Program. It is
organised as the followings. The next two sections describe the legal and administrative structures
of the programme, respectively. Its technical system, i.e. collection and recycling, is presented in
Section 4. The fifth section is the main focus of this paper discussing the fee calculation and the
cost structure of the programme. The following section shows the achievements with an emphasis
on collection rates. The paper ends with the conclusion.

2, Policies
The management of WEEE under the 4-in-1 Program in Taiwan is based on various
pieces of laws and regulations, as shown in Table 1. ,
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Table 1 Regulatory regime for the management of WEEE in Taiwan

List of Policies Function
Waste Disposal Act (WDA) An overarching law outlines the waste
management system and responsibilities
of actots.
Resource Recycling Act (RRA) An overarching law outlines measure to

support recycling.

Restriction on the Manufacture, Import, and
Sale of Dry Cell Batteries

A restriction on the mercury content in dry-
cell batteries (lower than 5 ppm).

Responsible Enterprise Regulated Recyclable
Waste Management Regulations

A subordinate law under WDA specifies the
responsibilities of the enterprises
{manufacturers and importers) in details.

Regulated Recyclable Waste Auditing and
Certification Regulations

A subordinate law under WIDA specifies the
third-party auditing system and practices
in detail. ,

Waste Disposal Act Enforcement Rules

A subordinate law under WDA. specifies
how TEPA shall enforce the Act.

Methods and Facilities Standards for the
Storage, Clearance and Disposal of
Waste Home Appliances;

Methods and Facilities Standatds for the
Storage, Clearance and Disposal of
Waste Communication Products;

Methods and Facilities Standards for the
Storage, Clearance and Disposal of
Woaste Fluorescent Lamps;

Methods and Facilities Standards for the
Storage, Clearance and Disposal of
Waste Dry-cell Batteries;

Separate regulations under WDA specify
treatment standards for respective
categories of WEEE.

Official Announcement of the Responsibility
of Manufacturers and Importers with
Regards to the Recycling, Clearance, and
Disposal of Articles and Containers, and
the Scope of Responsibility of
Enterprises with Regards to Recycling,
Clearance, and Disposal

An announcement under WDA that defines
the scope of the program.

Source: (R.O.C. (Taiwan) Eavironmental Law Library 2009)
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3. Governance
Figure 1 shows the governance structure of the programme in Taiwan. These bodies are,

in tarn, accountable to TEPA. The Resource Recycling Management Fund (RRMF) is governed by
the Recycling Fund Management Board (RMFB), which in turn, consists of three committees: the
Fee Review Committee (FRC), Auditing and Certification Supervisory Committee (ACSC), and
the Technical Advisory Committee (T'AC). Table 2 describes the composition and functions of

these committees.

Environmental Protection Administration
o A o o F Y
I =y (a3 T]
4 m & Y
h 4 2 4
Auditing and ,m Fee Review
Certification < Committee .
Supervisory ]
Committee h 4 M
Recycling Fund i a
Management Proposed fee wﬂ
. Board (TAC) 8
<
g 7 = &
o
8 2 8 %
A y © n
A Resource
Third-party Pay Recycling Pay Producers
auditors < Management |€ (Manufacturers |qg
Fund & Importers)
A
M ~ Promote —
o 53 =
L = Educate | ™=
Y
% Waste Collectors Pay - Public

» & Recyclers

Figure 1 The governance of the Taiwanese programme

Source: adapted from (Lee et al. 1998)
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Table 2 Composition and missions of the committees under the Recycling Fund Management Board

Committee Chairperson No. of Committee Composition Main Missions
Membets
Recycling Fund Minister of 17~23 Appointed by EPA Minister from Manage clean-up, disposal and recycling fees;
Management Board EPA governrent agencies, trade & industry administration of and consulting with recycling
associations, acadernia, technical experts & | industry; establish verification scheme; subsidy local
civil organizations. governments in recycling as well as promotion of
resource recycling activities.
Fee Review Committee Elected among | 21 Appointed by EPA Minister from Review the rates of clean-up and zecycling fees.
members. consuner & environmental groups,
acadernia, technical experts, governmens
agencies, EPA & civil organizations.
Auditing and Certification | Elected among | 13~15 Appointed by EPA Minister from Conduct performance evaluation en of the
Supervisory Committee members. consumer & environmental groups, verification organizations’ operations and results.
academia, technical experts, local
governments & EPA.
Technical Advisory Assigned by Depending | Appointed by EPA Minister from Negotiate and promote waste clean-up, disposal and
Committee EPA minister. | onneeds. | industries, academia and experts. recycling activities.

Source: (TEPA 2009)
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The third-party auditing system has been developed extensively in Taiwan. This is
understandable considering the salience of the transparency issue in the 1997 amendment.
Collectors and recycling businesses are not eligible to get subsidies from RRMF unless their
work is certified by a third-party auditing organisation. The auditors wotk in accordance with
the procedures and provisions in the Regulated Recyclable Waste Auditing and Certification
Regulations. RRIMFE finances the auditing system.

4. Collection & treatment system

Consumer
L 4
¥ v Y Privat
R i L. mnvate
Municipal Collection Distributor/
collection point Retailers > Collector
|
R v
i T
i Traditional 1 Authorised recycling plants
i dismantders !
1
L el kit ; Inspection
_I Tt I*I IIIIII
1 Second-hand m v
1 T.— 1
i shops : Depollution Manual Advanced
fmmmmmmmmmmms * 4 dismanding > dismantling
r
Shredding
¥
Advanced
> separation
¥
Sales /
> Disposal <

Figure 2 WEEE collection and treatment in Taiwan
Source: adapted from (Hsu & Kuo 2005, 55)

Figure 2 presents a simplified picture of the collection and treatment system in
Taiwan for the regulated WEEE. It can be seen in that there are several collection routes in
the system. Municipalities in Taiwan remain a responsible party for municipal waste
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collection. In addition, according to Hsu & Kuo (2005, 62), there were over 1000 private
collectors and, from the survey, they collected about 77% of waste home appliances in 2001.
There is also a requirement on distributors/retailers to take back old products on a one-to-
one basis. However this activity is rather marginal in terms of the collected amouant, although
it can be the most cost-effective route (Hsu & Kuo 2005, 61). The dot lines indicate that the
activities/actors are outside the system, i.e. leakages.

Figure 3 shows the location of treatment plants in Taiwan. These plants have a
connection with RRMF. They comply with the treatment standards and specific
requirements (see Appendix II) in exchange for recycling subsidies from the Fund. Figure 2
depicts generic processes but treatment requirements and technologies vary in accordance
with the substances and components of the products (hazardous or valuable), especially in
the manual dismantling and de-pollution processes. It is wotth noting that the system is not
self-contained and it exports intermediate goods that have market values or residuals that
need to be disposed off.

HBEE 4 R&R Recycting

e

H5ERIE; Super Dragon Tech
ZxE55 Citiraya Tech B

i Cheng-Kuang Co. |
5% FDG Industrial-.

Fi/E Re-Yuan Co.

FFg5 Big South Co.
#t Luh-Jian Co,

A 34 Chiu-Fa Co.
[EEiss Perfect Co. ™
it Ta-Chi Environment3l
%23 Hong-Chin mmn<n=:m__
5A5% Hong-Kuang Co.

Figure 3 Distribution of WEEE treatment plants in Taiwan
Source: (Wu et al. 2009)

5. Fees & cost structure

Table 3 shows the fee rates for regulated products and the changes over the years.
The Fee Review Committee (FRC) sets the fee and subsidy rates. The fee rates, A, are
calculated based on the following formula (Hsu & Kuo 2005, 59). A new and slightly
different formula is presented in Wu et al. (2009).

A = [Bra*p + C*(1-0)*p] £ D*B, (1)
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Table 3 Fee rates in Taiwan for regulated products, 1998-2008 (INT$/unit, NT5/kg)
CRT TV set LCD TV set Washing Refrigesator Air Note- Desktop Desktop Printer Lamps (NT$/kg)
machine con- book {CRT)* (LCD)*
>257 =25 >25% £26% >250L | =250L | ditioner | computer >25" =25” Inkjet Dot- Laser Fl Fl HID
matix tube ring

1998 150 150 154 220 220 170 200 300
1999 245 119 272 427 157 174 112 304
2000 420 270 360 680 440 290 90 304
2001 420 270 360 680 440 290 52 196 84 156 142
2002 441 284 378 714 462 305 52 241 58 108 98 | 23.98
2003 441 284 378 714 462 305 39 241.8 81 151 137 | 23.98
2004 412 274 352 662 441 282 39 241.8 81 151 137 | 23.98
2005 371 247 317 606 404 248 39 241.8 81 151 137 | 25.48
2006 371 247 317 606 404 248 39 241.8 81 151 137 | 2548
2007 371 247 233 127 317 606 404 248 39 256.8 | 362.8 | 256.8 81 151 137 27 27 27
2008 37 247 233 127 317 606 404 248 39 256.8 | 362.8 | 256.8 81 151 137 27 27 27

* Calculated from the fees on CRT/LCD monitors (102-233 NT$) + motherboards (40.5-75 NT$) + hard disk (40.5-75 NT$) + shells (6.5-12.5 NT$) + power
supplies {(6.5-12.5 NT$) + keyboards (15 NT§).
Not shown in the table ate the fees for batteries, Tsai et al. (2007) report the following rates: Manganese-zinc battenes 18.97 NT§/kg; hydroxyl-type batteries: 18.97
NT$/kg; cylindrical alkaline manganese batteries: 18.97 NT$/kg; primary lithium batteries: 16.05 NT$/kg; button-type lithium batteries: 24 NT$/kg; button-type
alkaline manganese batteries: 56 NT§/kg; silver oxide batteries: 56 NT$/kg; mercuric oxide batteries: 56 NT$/kg; zinc-air batteries: 56 NT$/ kg; nickelcadmium
batteries: 70.04 NT§/kg; secondary nickel-cadmium batteries: 49.61 NT$/kg; nickel-metal hydride batteries: 11.67 NT$/ kg; secondary nickel-metal hydrde batteries:
8.76 NT§/kg; secondary lithium batteries: 11.67 NT$/kg. If the heavy metal contents of manganese—zine batteties and eylindrical alkaline manganese batteries exceed

the following standard levels: Cd 0.025% or Pb 0.4%, the fee rate shall be four times the basic fee rate.

Source: http:/ /recycle.cpa.gov.tw (cited in Wu et al. 2009)
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As can be seen from Eq. 1, the fee structure has three main components, B, C and
D. The first component, B, is the unit recycling cost (NT$/unit). B is calculated from unit
buy-back cost (B1) + unit collection cost (B2) -+ unit treatment cost (B3) - unit recycling
revenue (B4) + unit residual disposal cost (B5). The calculation of B is based on the actual
cost data of the recycling system. Subsidies are given according to these actual costs in the
sub components of B. The second component, C, is the weighted environmental cost. This
component internalises the environmental burdens of the waste fraction that is not captured
into the recycling system. The calculation of C is based on the private disposal cost in
Taiwan plus the external environmental cost transferred from the value in California (Hsu &
Kuo 2005, 63; Bor et al. 2004). The last component, D, is the amortising balance amount of
the Resource Recycling Management Fund (RRMF). Hsu & kuo (2005, 59) note that for the
governmental fund neither a deficit nor a surplus is desitable — a deficit can put an
insolvency threat to the system while a surplus implies that the government extracts too
much resources from the market.

a and B are a scale factors. « is the target recycling ratio, i.e. annual recycled
amount/annual waste amount. The fee internalisation in Taiwan follows the so-called “100%
payment” principle (Flsu & Kuo 2005} and it takes into account the environmental cost of
waste outside the recycling system, i.e. C*(1-a). p is the rato of the amount of waste
generated and the amount of product sold in one year, ie. annual waste amount/annual
domestic sales amount. Because of the lengthy life time, it is not valid to assume that the
amount of waste generated would equal to the amount of products sold in the same year (as
in the case of waste packaging, see Bor et al. 2004). B is the multiplier that adjusts this
inconsistency.

Table 4 Composition of fee rates for home appliances, (%)

Product Televisions Refrigerators Washing machines Air conditioners
Cost Item
B 849 105.3 97.2 57.2
Bl 16.1 28.7 31.2 20.9
B2 11.1 23.4 21.6 19.7
B3 48.8 66.1 49.2 62.9
B4 -3.5 -21.4 -13.6 -49.4
B5 12,5 8.6 8.7 31
C 0.9 0.7 3.7 49
C1 0.8 0.7 3.6 4.6
C2 00 0.0 0.2 0.2
D 14.3 -6 -0.9 18
o 83 84 55 50
B 81 113 102 100

Source: calculated from (Hsu & Kuo 2005, 62)

As shown in Table 4, the unit recycling cost has the largest share of the fees. Figure 4
shows how this unit recycling cost breaks down into its sub components, B1-B5. It can be

a ' a a = o a ¢ o o
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seen that the unit treatment cost, B3, is the main cost item for all types of waste equipment.
Because the system aims not only for matedal recycling but also for sound treatment of
hazardous substances, the expense might not cotrelate with the revenue from selling
recycled materials. In other words, the dismantling and separation processes, which are key
treatment activities, are not ddven only by the search for saleable components and matetials.
The revenue figures seem to be influenced largely by the metal content of the waste products
while the collection cost (i.e. storage and transportation) by the size/volume of the waste
products. What interesting are the factors influencing the buy-back cost. According to Lu et
al. (2006b) and Hsu & Kuo (2005), end users’ perception of remaining values of the obsolete
products and the competition from private collectors outside the system are two key factors
that drive up the unit buy-back cost. This issue will be discussed in the next section as it is
crucial for the success of the collection and the whole recycling programme.

v Ref WM AlC
B Disposal 81.83 64.44 58.79 18.41
[ Revenue -23.18 -161.3 91.92 -297.49
O Treatment 32014 497.43 331.82 378.9
H Collection 72.56 175.83 145.59 118.3
[ Buy back 105.36 215.89 210.51 125.98

Figure 4 Break down of unit recycling cost, (N'T'$)
Source: (Hsu & Kuo 2005, 62)

6. Performance & achievement

One of the key performance indicators (KPIs) for a WEEE programme is the
collection rate. Figure 5 shows the gross collected amount per capita in Taiwan. It can be
seen that the collection petfotmance has improved over the years, with an exception of a
sharp tise and fall between 2000 and 2002. This was likely the result of the TEPA’
announcement in 2000 to cut the subsidies in the following year, which in tum, prompted
recyclers to collect and recycle more in 2000 (personal communication). The performance
has been comparable to the 4 kg collection target in the European Union since 2006.
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Figure 5 Annual WEEE collection per capita in Taiwan, 1998-2007 (kg/person)
Source: (Wu et al. 2009)

Figures 6 and 7 show the collection performance by product types. The collection
rates in Figure 6 are calculated as the amount of waste collected compared to the amount
generated using two approaches. The first approach (Figure 4a) uses the ownership and sales
statistics while the second approach (Figure 4b, the Survival Analysis, applies the distributed
product life to sale statistics (Lin 2008). Figure 7 presents the collected amount of waste I'T
products in absolute terms. The collection statistics can be found in Appendix IIL
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a) Ownership Approach b) Survival Analysis

Figure 6 Collection rates in Taiwan for four home appliances, 1998-2005

Source: (Lin 2008, 1327)
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Figure 7 Collection rates in Taiwan for ICT products, 1998-2007
Sousce: (Wu et al. 2009}

As shown in Figure 6, although the two approaches yield rather different rates
especially during the first few years of the programme, both show a considerable gap
between the collection of televisions, refrigerators, and washing machines, on the one hand,
and the collection of air conditioners, on the other hand. Hsu & Kuo (2005, 60) explain that
this is partly due to the high competition for used air conditioners and, unless the collection
subsidy 1s sufficiently high, private collectors tend to sell collected items to traditional
dismantlers. The same is true for the collection of notebook computers which remained very
low throughout the perod, see Figure 7. Lu et al. (2006b, 17) show a similar case with
notebook computers where a huge gap between the collection subsidy, reported at 100 NT$,
and the buying prices offered in. the second- hand market, reportedly averaged at 4,467 NT$,
led to alow collection rate.

Regarding treatment and recycling, some 98,000 tonnes of waste home appliances
were verified to be treated between July 2006-June 2007 (Lin 2008, 1327). Out of this
amount 71% was turned into secondary materials and the additional 16% was dismantled
parts sold for further treatment and recycling. A comparable recycling rate of 86% was
achieved for 15,000 tonnes of waste I'T products (Wu et al. 2009).

7. Conclusion

The Taiwanese government employs a combination of product charges and recycling
subsidies to promote the environmental sound treatment of WEEE. The programme has
been generally successful in building and improving collection and treatment capacity over
the decade, despite some remaining challenges. It achieves the collection rates of over 60%
for several main items such as televisions, refrigerators, and washing machines. However, the
collection of iterns with high market values such as air condidoners and notebook computers
bhas proved to be more difficult.

One of the distinctive characteristics of the programme that is instrumental for this
success is its Resource Recycling Management Fund. In recent years, the idea of a
governmental fund has received attention from policy makers in several countries, including
Thailand, as a model for executing a WEEE management programme. The Taiwanese
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programme with its fgorous scientific methods and proven track records in the fund
management and fee seting can thus serve as a focal case for critical policy learning and
lesson drawing.
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Appendix |
Effected date WEEE itemns
[March, 1998 | TV sets, rcfiigerators, washing machines, air conditioners |
June, 1998 Computers .Qanﬂﬂ%ﬂm main boards, hard disk drives, cases,
power supplies, monitors and laptop computers)
January, 2001 Prnters
July, 2002 Fluorescent lamp tubes
July, 2007 Keyboards, Fluorescent lamp rings and Incandescent bulbs
October, 2007 Electrical fans
July, 2008 High Intensity Discharge (HID) lamps

Source: (Wu et al. 2009)

Appendix I
Components of WEEE Requirements
Cables and motors Must be removed before processing.

Must be removed in a nondestructive way and stored in closed

Mercury-containing patts . )
containers ensuring no leakage of gaseous mercury.

Must be de-vacuumed first. The panel glass and funnel glass must be
CRT separated. Florescent powder must be collected by a hood in an
independent closed space and stored in closed containers.

Coolants and lubricants Must be pumped out to lower the pressure to no more than 102

mmHg,

Compressor Must be removed before further processing.

Coolant-containing foamed

insulztion materials or | The coolants must be collected.

equipments

LCD Panel glass must be removed in a nondestructive way without
leakage of liquid ctystal. CCFL must be stored in a specified area.

IC board Must be shredded before further processing.

Must be shredded in a vacuum envitonment. The foaming agents in

Case of Refrigerator . .
& insulation must be collected.

Source: (Lee 2009)
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Year Waste Waste Waste Waste Waste Waste Waste lead- Waste
home notebook | computer | computer | printers dry acid lighting
appliances | computers | CPUs monitors batteries | accumulators | Hluminant
Unit Unit Unit Unit Unit Kg Kg Kg
1998 416,413 458 45,015 93,055 - 13,514 26,285,710 -
1999 | 1,155,270 1,090 207,885 277,000 - 256,684 30,334,316 -
2000 985,548 1,828 497,054 447,636 - 632,099 31,688,269 -
2001 | 1,848,757 1,662 | 579,065 | 582,683 | 84536 | 585,808 36,580,896 -
2002 | 1,300,235 2,866 | 686,985 | 805,235 | 206,25t 922,633 32,855,862 523,500
2003 | 1,283,213 2507 | 680,568 | 646,771 | 490,037 | 1,016,562 41,778,207 | 7,891,706
2004 | 1,285,343 10,460 | 823,000 | 536,173 | 560,330 | 1,363,568 37,738,839 | 4,363,711
2005 | 1,463,998 2,002 | 1,028,910 | 335,622 | 640,382 | 2,177,218 38,390,203 | 4,675,873
2006 | 1,465,409 9233 1 1,112,364 ¢+ 259,841 | 760,609 | 4,289,493 44,602,881 | 4,736,784

Source: Environmental Protection Administration, Taiwan

Note: Verrification of recycling volumes was conducted by third-patties selected by the TEPA
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Background Paper No. 1-2

Taiwan’s Recycling Scheme for Waste Electrical and Electronic Equipment
and Dry Batteries

Shou-Chien Lee

Environmental Specialist, Vice Section Chief, Recycling Fund Management Board, Taiwan
Environmental Protection Administration, Taipei, Taiwan

Abstract

Taiwan has implemented different Extended Producer’s Responsibility recycling
schemes since 1988. Following the Waste Disposal Act Amendment of 1997, manufactures
or importers of products or containers designated by Taiwan Environmental Protection
Administration (TEPA) are obliged by the law to pay recycling fees to recycling funds to
finance the collection and recycling of post-consumer products or containers. TEPA set up
Recycling Fund Management Board (RFMB) in 1998 to collect and administer a_go funds to
promote recycling activities. Recycling fec rates and subsidy rates, which are decided by
general administrative procedures, are two important policy instruments, among others, to
achieve Taiwan’s national recycling goals. No less than 80% of the recycling funds are used
to subsidize the collection and recycling of the waste. Collectors or recyclers are eligible for
subsidy only when their collected or recycled volumes are certified by the auditing and
certification groups contracted by TEPA. The recycling funds also provide grants for local
governments, municipalities, NGOs, schools and communities to promote recycling works.
Implementing this so-called four-in-one recycling programs, which combines the efforts of
manufactures/importers, collectors/recyclers, general public and governments, Taiwan has
made big progress in recycling municipal waste, including waste electric and electronic

equipments and dry batteries.

Keywords: Extended Producer s Responsibility, recycling fee, recycling fund
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Introduction

Taiwan has a quite different regulatory regime and operational system in implementing
Extended Producer’s Respousibility (EPR) principles. Unlike most EPR programs that
producers or importers shoulder physical and financial responsibility of recycling their
post-consumer products, producers or importers in Taiwan only need to pay recycling fees to
the recycling funds managed by the Taiwan Environmental Protection Administration
(TEPA). TEPA then uses the funds to subsidize the collection and recycling of the
post-consumer products manufactured or imported by the producers or importers. This paper
will highlight key elements of Taiwan’s recycling scheme, focusing on waste electrical and
electronic equipments (EEE) and dry batteries.

The Evolution of Producer Responsibility in Taiwan

Assessed against the degree of government intervention, there are four stages of control
of Taiwan’s municipal waste recycling. The first stage covers the period prior to 1988 and is
characterized by market-driven recycling initiatives. The second stage commenced with the
Waste Disposal Act Amendments of 1988, which infused the existing recycling regime with
government-imposed producer responsibilities, and ended with the Waste Disposal Act
Amendments of 1997. During the second stage, manufacturers, importers, and sellers of
government-designated products were responsible for recycling post-consumption products.
At this time, TEPA’s role was to audit the success of manufacturer, importer, and seller
recycling programs. The third stage followed the Waste Disposal Act Amendments of 1997,
when TEPA established eight third-party managed recycling funds, into which manufacturers
and/or importers whose products were covered by the Act paid recycling fees to fund
collection and recycling activities. Eight fund management committees were responsible for
administering the funds and related collection and recycling activities. The fourth stage
commenced in July 1998, when TEPA transferred management responsibility for these funds
to a centralized, government body under TEPA, the Recycling Fund Management Board
(RFMB).

The Extended Producer’s Responsibility Laws

The Waste Disposal Act Amendments of 1997, followed by the Amendments in 2001,
prescribe the basic elements of EPR requirements now in force in Taiwan. Selected key

provisions in the 2001 version of the Act include:

(Article 15) (Paragraph 1) For articles and the packaging and containers thereof Emﬁ after
copsumption or use, are sufficient to produce general waste possessing one of the following
characteristics and catse concern of serious pollution to the environment, the manufacturer

or importer of the articles and the packaging and containers thereof at issue or the
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manufacturer or importer of the raw materials shall bear responsibility for collection,

clearance and recycling and the seller shall bear responsibility for collection and clearance.
I. Difficult to clear or dispose of.

IL. Contains a component that does not readily decompose over a long period.

II1. Contains a component that is a hazardous substance.

IV. Is valuable for recycling and reuse.

(Paragraph 2) TEPA shall officially announce the scopes for the articles and the packaging
and containers thereof and the enterprises responsible for collection, clearance and recycling

in the foregoing paragraph.

(Article 16) The enterprises responsible for collection, clearance and recycling officially
announced pursuant to Paragraph 2 of Article 15 (herein referred to as the responsible
enterprises) shall register with TEPA. In addition, they shall submit recycling fees based on
the quantities sold/imported and a rate decided by TEPA. These recycling fees shall be
deposited into recycling funds in banks. Rules for collection, payment, safekeeping and use
of the funds shall be promulgated by TEPA. %m_w.br shall issue the regulation governing the
uomwmﬁmmo?_aowo&smu fee payment methods, procedures, deadlines, deductions, refunds and
other binding matters for the responsible enterprises. The Recycling Fee Rate Review
Committee established by TEPA shall review the recycling fee rates based on materials,
volumes, weights, impacts on the environment, recycling or reuse values, collection,
clearance, and recycling costs, collection and recycling ratios, auditing and certification
costs, fund financial conditions, monetary amounts of recycling incentives, and other relevant
factors. The rates shall be submitted to TEPA for approval and promulgation.

(Article 17) The Recycling Fund of the foregoing article shall be used for the following

purposes.
I. The payment of collection, clearance and recycling subsidies
IL. The provision of grants and awards for collection and recycling systems

INl, The covering of expenses when the municipalities perform collection, clearance and

recycling on behalf of responsible enterprises
V. The covering of auditing and certification expenses of the wastes
V. Other uses related to general waste resource recycling approved by TEPA

(Article 18) TEPA shall issue. the standards for the methods and facilities for the collection,
storage, clearance and Hoo%om.um of general waste generated from articles or its package and
containers of Article 15 wm.ﬂmmﬂmﬁw 2 (herein referred to as regulated recyclable waste, RRW).
The mﬁ&ﬁ:m and certification m_.o:w commissioned by TEPA shall certify the quantity of the
collected and recycled RRW according to the regulations promulgated by TEPA. The
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collection enterprises and recycling enterprises of a certain scale or larger that are designated
and officially announced by TEPA shall register with the local environmental protection
bureau (herein referred to as EPB) and report collection or recycling volumes to the EPB.
Responsible enterprises, collection enterprises and recycling enterprises may apply to the
Recycling Fund for subsidies based on the certified quantities.

(Article 19) A responsible enterprise designated by TEPA shall mark articles or the packaging
and containers thereof with recycling labels. A seller of articles or the packaging and
containers thereof designated by TEPA shall install collection facilities and take back RRW.

(Article 20) TEPA may dispatch personnel or commissioned professional personnel bearing
identification documents to enter the premises of a responsible enterprise, seller, collection or
recycling enterprise to check sales or import volumes, buyers of articles or the packaging and
containers thercof, raw material suppliers, recycling labels, and collection and recycling
volumes of RRW, and to request receiving, production, sales and inventory receipts, account
books, and relevant statements, and other production, sales, operating, and export and import
information; when necessary, the tax collection competent authority may be requested to
assist with checking.

(Article 51)(Paragraph 1) For the failure to pay recycling fees levied pursuant Article 16,
after being notified to pay within a a_ommmsmaa time period and failure to pay prior to the
expiration date, compulsory enforcement shall be imposed; a noncompliance penalty
between one to two times the original amount due shall be imposed. For the submission of
false data, not only shall the amount due be paid, but a fine one to three times the amount due
shall also be imposed; for failure to make payment prior to the expiration date, compulsory

enforcement shall be imposed.

(Paragraph 2) In any of the following circumstances, a fine between sixty thousand and three
hundred thousand New Taiwan Dollars shall be imposed, and the violator shall be notified to
make improvements within a designated time period, continuous daily fines shall be imposed

when failure to make improvement within the designated time period.

1. Violation of the regulation regarding responsible enterprise management pursuant to
Article 16, or violation of the regulation regarding collection and recycling enterprise

management pursuant to Article 18.

2. Violation of standards for the methods and facilities for the collection, storage, clearance
and recycling of RRW pursuant to Article 18.

3. Violation of marking requirements pursuant to Article 19, or violation of collection
facility installation or RRW take back requirements pursuant to Article 19.

4. Without adequate reasons, evading, obstructing or refusing inspection or demanding
relevant information designated in Article 20.
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(Paragraph 3) Serious noncompliance of the foregoing two paragraphs shall result in orders
for the suspension of business for a time period between one month and one year, or partial

or complete termination of operation.
Regulated Articles and Packaging and Containers Thereof

Items designated by TEPA pursuant to the EPR laws include a wide range of packaging
and containers, various dry battery chemistries, autos, scooters, tires, lead-acid batteries,
lubricants, televisions, refrigerators, air conditioners, washing machines, electric fans,

computers, printers, and lamps. Specific items of EEE and dry batteries under Taiwan’s EPR

regime are listed in Table 1.

Table 1: EEE and Dry Batteries Subject to Taiwan’s EPR Laws

Effective date

EEE and Dry Battery

August, 1990

Mercury-containing batteries

March, 1998 TV sets, refrigerators, washing machines, air conditioners
July, 1998 Ni-Cd dry bafteries
June, 1998 Computers (including main boards, hard disk drives, cases, power

supplies, monitors and laptop computers)

November, 1999

Small sealed dry batteries of all chemistries

January, 2001

Printers

July, 2002 Straight fluorescent lamps

July, 2007 Keyboards, other fluorescent lamps and incandescent light bulbs
Qctober, 2007 Electrical fans

July, 2008 High intensity discharge (HID) lamps

The Industry’s Respoensibility

The manufacturers or importers of the above-mentioned regulated items must register
with TEPA, report to TEPA the amount of items sold or imported, and pay recycling fees for
such items. The manufacturers or importers of containers or dry batteries must affix
TEPA-specified “recycling labels” on their products. Sellers that are required to display
collection-point marks at their stores and take back waste containers or dry batteries returned
by the consumers include hypermarkets, supermarkets, franchised convenient stores,
franchised drugstores, gas stations, convenience stores at traffic stations (such as bus stations,
railway stations, airports, and highway service areas), cordless communication equipment
retailers (dry batteries only), and camera retailers (dry batteries only). Furthermore, sellers
must take back used appliances (televisions, refrigerators, air conditioners, washing
machines) from consumers purchasing new appliances. Lamp sellers must also accept used

lamps at no charge from the general public.

Role of Municipality

Municipal governments have the responsibility of collecting unwanted RRW from the
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general public under the law. RFMB also provide grants for municipalities to build or
maintain collection, storage or sorting facilities, procure collection-and-recycling related
equipments and implement educational programs. The municipalities can also reimburse part

of their of collection costs by selling or auctioning off the RRW they collected.

Management Framework

Product
......... Waste
Money Recycling Fund Management Board
Recyclers
Manufacturers ] .
or importers of pay ............._..........w.c_umaw v :
EEE > Recycling Fund R 3 Collectors <
i A
m A ;
prmTmTommmmmmeees boene +| Municipalities
! A
EEE ﬂ WEEE n
> Seller t T, o Public |-
EEE

Fee Rates and Subsidy Rates

Rates Decision Making Process

The fee rates for the responsible enterprises and the subsidy rates for the collection and
recycling enterprises are the most important two economic instruments of the recycling
regime. TEPA therefore set up the Fee Rate Review Committee (FRRC) to review the fee
rates proposed by RFMB. FRRC is composed of 21 members, which are selected and
appointed by the Minister of EPA from representatives of governments, indusiry and trade
associations, environmental protection NGOs, consumer protection NGOs, scholars and
experts. Representatives from governments may not exceed one third of the membership.
FRRC has three working groups focusing on fee rates and subsidy rates of containers,
vehicles, and other items respectively. Decisions of working groups are then reviewed in the

Assembly and are sent to the Minister for approval and promulgation.

Formula to Calculate Proposed Rates

RFMB uses the following formula to calculate recycling fee rates:
Recycling Fee Rates =(H + L-V-F }/§

where,
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H : Collection, recycling, treatment, and environmental costs H= (D+T+E)
D: Collection and recycling cost of RFMB system D=C*W*q1
C : Collection and recycling cost of RFMB system per unit
W ! Volume of waste generated
al : Percentage of waste collected and treated by RFMB system
Collection and treatment cost by other waste recycling or treatment systems
T=G*W*au2 ‘
G : Collection and treatment cost of other systems per unit
a2 : Percentage of waste collected and treated by other waste recycling or treatment
systems, for example, landfil], incinerator, or other recycling systems.
E: Environmental cost E=e*W*a3
e : Environmental cost per unit
a3 : Percentage of waste in the environment
L @ Administration cost
V : Revenue from selling recycled materials or products = r*g
r - Revenue from selling one unit of recycled materials or products
g * Volumes of recycled materials or products
F : Amortization of trust fund F = (f - q)/y
f : Balance of trust fund
q : Safety inventory of trust fund

y : Number of years for amortizing trust fund toward balance

=

S : Estimated annual sales amount

Fee Rates and Subsidy Rates
Table 2 shows the fee rates (FR) and subsidy rates (SR) for EEE, and Tables 3 shows
those for dry batteries.

Table 2: 2006-2008 Fee Rates and Subsidy Rates for EEE
{ NT$ / Unit, except NT$/ Kg for lamps)

Year
Items
2006 2007 2008
FR SR FR SR FR SR
TV Sets (>25™ 371 37 N
379.5 379.5 379.5
TV Sets (<=25") 247 247 247
LCD TV Sets (>25") 233 233
303 303
LCD TV Sets (<=25") 127 127
Washing machines 317 346.5 317 346.5 317 346.5
Refrigerators (>250 liters) |606 606 606
- 635.5 635.5 635.5
Refrigerators (<=250 liters) |404 404 404
Air conditioners 248 410.5 248 500 248 500
Electric fans (>12") 35 35
20 20
Electric fans (<=12") 20 20
PC mother beards 49.2 182 492 91.182% 149.2 91-182*
Hard disk drive 49.2 4972 49.2

mxmﬂﬁ:&EmEia.u.,m%;:dm_\@:dm,:_..usmmx,_,wuewamm_ duamg ymanTolumAnendy 7
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PC cases 8.2 8.2 3.2
PC power supplies 3.2 8.2 82
Lap-top computers 39 303 39 303 39 303
Monitors 127 215 127 215 127 215
LCD monitors (>25) 127 215 233 233
- 303 303
LCD monitors (<=25") 127 215 127 127
Inkjet printers 81 81 81
Dot-matrix printers 151 192 151 150 151 150
Laser printers 137 137 137
PC keyboards 15 12 15 12
Lamps 25.48 40 27 0-40%* 27 0-40%*
$1 THB =NT$0.94 as of April 2, 2009
*
W aste PC SR
with case, motherboard, hard disk drive, and power supply 182
with case, motherboard, and hard disk drive only 157
with case, motherboard, and power supply only 137
with case and motherboard only 91
** The subsidy rate varies with mercury recycling rates of waste lamps
Mercury recycling rate SR
Less than 20% 0
Between 20% and 30% 20
Between 30% and 35 % 35
Greater than 35% 40
Table 3: 2006-2008 Fee Rates and Subsidy Rates for Dry Battery
(NT$/ Kg)
Battery Chemistry FR SR
Zinc Manganese 18.97 55
Hydrogen Oxygen
Cylindrical alkaline manganese
Primary lithium 16.05 173.62
Rechargeable lithium 11.67 100.01
Button cell lithium 24 44341
Other button cell 56 443.41
Ni-Cd 70.04 84.56
Rechargeable Ni-Cd 49.61
Ni-MH 11.67 49.56
Rechargeable Ni-MH 8.76

Recycling Fund Management

Recycling fees paid by manufacturers/importers are distributed to Recycling Funds
(R¥s), which are a segment of TEPA’s budget and are administered by RFMB. The Minister
of TEPA chairs RFMB, which is composed of 21 councilors appointed by TEPA Minister
from representatives of governments, industry groups, trade associations, experts, and
scholars. The 2008 budget for the eight RFs is NT$6,547,567,000 (Table 4). Eighty percent
of the funds are distributed to trust funds, which are used to subsidize collection or recycling

of RRW based on the certified volumes. The remaining twenty percent are distributed to the
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“special income fund”, which are dedicated to education, research and development, auditing

and certification, grants for municipalities and citizen groups, and administration.

Table 4 The 2008 Budget of the Eight RFs

Recycling Funds 2008 Budget
(NTS 1,000)
Containers & Dry Baiteries 2,351,038
Vehicles (autos and scooters) 1,350,800
Tires 468,000
Lead Acid Batteries 123,500
Lubricants 41,000
Containers of Agricultural Chemicals 29,149
Appliances (TV, refrigerators, air conditioners, washing machines, fans, and lamps) 1,434,030
IT Products (computers, printers and keyboards) 750,050
TFotal 0,547,567

Standards for WEEE Collection and Recycling

TEPA promulgated several standards governing the methods and facilities of the
collection, storage and recycling of different categories of RRW. The standards include
general rules for pollution prevention and control and specific rules for RRW recycling.
Specific requirements for WEEE recycling are listed in Table 5. Resource recycling rates are
also specified in the standards as in Table 6. Until March 2009, the number of recyclers
registered with RFMB for recycling subsidy is shown inTable 7.

Table 5 Specific Requirements for WEEE Recycling

Components of WEEE Requirements

Cables and motors Must be removed before processing.

Must be removed in a nondestructive way and stored in closed

Mercury-containing parts . .
containers ensuring no leakage of gaseous mercury.

Must be de-vacuumed first. The panel glass and funnel glass must
CRT be separated. Florescent powder must be collected by a hood in an
independent closed space and stored in closed containers.

. to lower the to no m 2
Coolants and lubricants Must be pumped out to pressure to no more than 10

mmHg,
Compressor Must be removed before further processing.
Coolant-containing foamed
insulation . materials or | The coolants must be collected.
equipments
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LCD Panel glass must be removed in a nondestructive way without
leakage of liquid crystal. CCFL must be stored in a specified area.

IC board Must be shredded before further processing,

Case of Refrigerator ﬁé‘._mﬁ be mrqomn_oa in a vacuum environment. The foaming agents
in insulation must be collected.

Table 6  Resource Recycling Rates for WEEE and Dry Batteries

Waste items Resource Recycling Rates
Appliances and IT products 70%
Lamps 80%
Ni-Cd battery 75%
Other dry battery 50%

Table 7 Number of Registered Recyclers

Waste items Number of registered recyclers
Appliances 14

IT products 18

Lamps 5

Dry battery 10

Auditing and Certification Group

The auditing and certification groups (ACG) are contracted by TEPA to confirm the
volumes of the RRW collected or recycled eligible for REMB’s subsidy. REMB-registered
collectors or recyclers must be audited by ACGs for compliance of the environmental
regulations, specifically the standards of RRW collection and recycling and the regulations of
RRW auditing and certification, to be eligible for subsidy. To prevent fraud in subsidy
application, many recyclers are required under the auditing and certification regulations to
install closed circuit television (CCTV) monitoring system to record their daily operations.
RFMB has developed sophisticated rules for the record keeping, auditing, inspection and
calculation of collection or recycling volumes of RRW. RFMB also organizes a committee to
help monitor ACGs” activities.

Volumes Collected and Recycled

Figure 1 to 4 present the RFMB-certified recycled volumes of waste appliance, IT
products, lamps and dry batteries. For comparison with the European Union’s WEEE
directive’s collection target of 4 kg per capita by 2006, the certified WEEE (dry battery
excluded) collected per capita has increased from 3.75 kg in 2005 to 4.05 in 2008. The
average collection rate of dry battery from 2006 to 2008 is 48%, higher than the goal of 25%
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in 2012 set by the European Union’s battery directive.
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Figure 1: Volume of Waste Appliances Recycled from 1998 to 2008
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Figure 2: Volume of Waste IT Products Recycled from 1998 to 2008

m;m«mﬂas.u._ﬁ_,mm_.__fd,_m%ﬁ:jmg:,_mwe.ssm._\mx_,_,mu.___m&mm_ uaTIE ﬁmﬁdﬁ:qgmas‘ms Ry {1



E:ﬂqmqnzm::d:ﬁﬁaw:&,qaSamshm U
29 LuwEY 2552

9,000
2 8,000
.m 7,000 \>/
=
m 6,000 \ //
m 5,000 7 | — - —
24000 7
T 3000 7
m 2,000 7
M 1,000 7 |

2002 2003 2004 2005 2006 2007 2008
Year

Figure 3: Volume of Waste Lamps Recycled from 2002 to 2008

6,000

s S/
3.000 | \ / \
m,ooo \\ /\

) i\\

1,000 *

Recycled Volume (metric tons)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

Figure 4: Volume of Waste Dry Battery Recycled from 1998 to 2008

Conclusions

Taiwan’s national recycling funds play a key role in providing incentives to drive the
collection and recycling of RRW. The producers or importers of products or containers
thereof designated by Taiwan EPA by the law are obliged to pay recycling fees to the national
recycling funds. Taiwan EPA then uses the funds to subsidize the collection and recycling of
RRW. Despite challenges of high administrative costs, Taiwan’s recycling regime has proved

to be effective and successful.
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Background _umum,q No. 2

The Em:m@mﬂmﬁ of <<mmm in Switzerland
By E.a_a MANOMAIVIBOOL

April 2009

1. Introduction

The WEEE programme in Switzerland is one Om the first in the wotld. The programme has a
strong tradition of voluntary initiatives. Producers were quick in forming collective schemes in
anticipation of legislaion. One of the advantages of this preemptive approach is that they have a
free hand in the design and retain significant control over the management of the system. This also
reduced the burden on the government to establish ifs Hmnwnwnm programmes (Khertiwal et al. 2009,
156). Even when the government later enacted a law, such as in the case of the Otdinance on the
Return, the Taking Back and the Disposal of Electrical and Flectronic >m@rmnnmm AOEUM%C it is
not likely that the moﬁu\gmbﬁ would terminate effective and creditable industtial initiatives.'

Producer Responsibility Organisations (PROs) are at the centre of the Swiss programme.
The first. of these non-profit otganisations for WEEE was the creation of Stiftung Entsorgung
Schweiz (SENS) by the Swiss Foundation for Waste Management for the recycling of refrigerators
and freezers in 1991. Sensing a legal development in Europe in the early 1990s® and the demand
from its business clients, the ICT sector made a similar move (Khetrdwal et al. 2009, 158). Its
association, the Swiss Association for the Information, Communication and Organisational
Technologies (SWICO), established a unit called SWICO Recycling Guarantee in 1994 and offered
its members to subscribe to its recycling services. A voluntary scheme for spent battery disposal,
BatterieEntsorgungs-Selbsthilfe Organisation (BESO) had been in place since 1992 before it was
replaced by a mandatory scheme, Interessenorganisation Batterienentsorgung (INOBAT) in 2001.
Swiss Lighting Recycling Foundation (SLRS) has been found by the Swiss Lighting Association with
a close cooperation with SENS after the Bﬁcﬁom of lighting m@E@Bnnm to ORDEA from August

2005 onward.

- Legislation' comes only after. the voluntary initiatives and often aims to strengthen the
initatives, e.g. by addressing the free-rider problem (Tojo 2004, 207). ORDEA came into force in
1998. Collection and treatment of batteries come under the Ordinance on Risk Reduction related to
Chemical Products (ORRChem).

This background paper reviews key aspects of the Swiss experiences. It is organised as the
followings. The next two sections describe the legal and administrative structures of the programme,
Hom_.umnnqmq Its technical system, i.e. collection and recycling, is presented in Section 4. The fifth
section is the main focus of this paper discussing the fee calculation and the cost structure of the
progtamme. The following section shows the achievements-with an emphasis on collection rates.
The paper ends with the conclusion.

- ! The reform in Taiwan in 1998 reflects the side of the coin that the government might terminate those 40?5&%

schemes that were neither creditable nor effective. See the Background Paper No. 1.

? The first EPR legislation in Hurope was the German Packaging Ordinance, 1991.
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| 2. Policies

Two oqﬁﬁnrpnm laws in Switzerland for the Bmmmmnﬁomﬁ of WEEE are the Ordinance on
the Retutn, the Taking Back and the Disposal of Electtical and Electronic Appliances (ORDEA
1998, SR 814.016) and the Otrdinance on Risk Reduction related to Chemical Products (ORRChem,
SR 814.81). As mentioned above, the laws were enacted after voluntary schemes and can be seen as
m:nB?m to mnosmmﬁn the existing regimes. . : .

In a nutshell, ORDEA stipulates an&mﬁo_..w take-back and &mwom& ovwm»ﬁomm of wmo&c.nmﬁm
and traders of regulated iterns. According to its Article 2 amended in 2005, it now covers:

¢ consumer electronics equipment; :
s office, I'T and communication technology equipment;

household appliances;

lighting equipment;
lamps (without incandescent light bulbs);
tools (except large-scale stationary industral tools);

spott and leisure appliances.as well as toys.

"Thete is no exhaustive list of products covered under these categories, although the Federal Office
for the Environment (FEON) provides a detailed list of appliances covered by the ORDEE (see
meomnrﬁ D). Under - the ordinance, take-back must be done free-of-charge (1) by retailers and
wholesalers according to the types of products they sell, and (2) by producers according to the
brands they placed on the market. It can be seen from paragraph 2 of Article 5 that ORDEE was
promulgated to address the free-rider problem in the voluntary schemes with explicit additional
requitements for those not contribute financially to the PROs.

ORDEA does not contain detailed rules on how obligations should be cartied out. Its
implementation is instead laid down in the guidelines’ (SAEFL 2000). According to the guidelines,
registration and authotisation are largely based on existing waste management and environmental
laws and Hamﬁmﬁonm such as the Federal Law Relating to the Protection of the Environment (LPE
1983, SR 814.01), the Ordinance on the Movements of Special Wastes (OMSW 1986, SR 814.610),
the Technical Ordinance on Waste (TOW 1990, SR 814.600), the Ordinance relating to
Environmentally Hazardous Substances (Osubst 1986, SR 814.013), the Ordinance on Air Pollution
Control (LRV 1985, SR 814.318.142.1), the Water Protection Law (GSchG 1991, SR 814.20), and
other cantonal laws and ordinances. The exception is Article 6 of ORDEA that mwmﬂmam treatment
requirements for the disposal of WEEE (see Appendix IT).

ORRChem governs the management- of spent batteries and accumulators. Its Annex 2.15

. lays down retumn and take-back obligations as in ORDEA for the consumers, traders, and producers

of batteries and accumulators. In addition, it enables the authortity to introduce mandatory deposits

for mBm.z nickel-cadmium accumulators. In practice, this measure was introduced in 2001 as the

government demanded a high collection rate of 80% (the collection rate of BESO was 60% at that
time), which in turn, led to soardng cost and free riders in the voluntary regime QMZP» 2009). It is
worth noting that ORRChem allows producers and traders who can mﬂwnmnﬁnn a minimum collection
rate of 80% tobe n%nnﬂuﬁnm from the levied deposits.

3 Thete were four working groups iri the development of the guidelines: “Permits”, “Information”, “State of the art”,
and “Coordination of control activities” (SAEFL 2000). ’
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Besides the disposal of spent batteries, ORRChem also stipulates the restrictions of the use

of certain hazardous substances- (RoHS) in electrical and electronic equipment. It limits the use of
heavy metals and frame retardants in new products . d&ms mxmam.ﬁonm similar to the EC RoHS

Directive (2002/ 95/EC).

3. Governance

A

Federal Authorities (FOEN, SAEFL, etc.)

A . A
Report

Report
PROs + VREG

SWICO - consumer electeonics
- office, ICT equipment

Ng Yer  Report
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Educate uble Educate N (Pay & Audir) Report
y

Waste Collectors & Recyclers

Y

Contract/Organise own take-back

Issue permits . Comply

Cantons Authorities

A

Figure 1 Governance in the Swiss programme

Figure 1 depicts the governance of WEEE management in Switzerland. A key feature of the
Swiss programme is the not-for-profit PROs. In the programme, the federal and canton authorities

. only oversee the operation at the atm length. With the exception of SENS (which was found by a

waste &m@om& association) the other three PROs are in.a sense owned _u% producers and traders.
SWICO Recycling Guarantee and SLRS can be seen as a compliance service offered by the Swiss
ICT and lighting associations to their members. INOBAT is a cooperative that all battery producers
and traders must join as a consequence of the introduction of mandatory deposits i 2001, In early
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2007 the four PROs formed 2 joint steeting _uoEH_u VREG, to share oﬁunmm:nnm and coordinate the
wotk among themselves and also with the authotities.

Besides INOBAT, all PROs are free to develop their own memmanpobﬁ system and
agreements with obligatory take-back parties. In general, the three PROs raise their operating fund
via a pay-as-you-go (PAYG) charge — called advance recycling fees (ARFs) or advanced-disposal fees
(ADFs) — from their members based on the current market share. Money is- mainly used in
managing the contract with downstream partners (see cost structure in Section 5). The management
of INOBAT is to some extent regulated by ORRChem. A deviation from this collective model can
be found in the SWICO system where members can choose between two kinds of membership: A
or B signatories. .4 signatories run their own take-back schemes and retain the management of the
fund from -their ARFs. This provides 2 mmﬁ_uEQ and a thitd way to either join or not join the

- collectives.

Hummnﬂmmﬁo:. in PROs is now universally very _Emr In some sector, such as mwoﬁono?o_.,m
and mobile phones, it is even 100% of the market (EMPA 2009). This high participation rate is
partly because of strict custom control’, low member charges, _omm_ backing (mandatory, in the case
of INOBAT), and peer pressure from retail chains and competitors (Khetriwal et al. 2009, 161-2).
However, free siders temain a sensitive issue in the programme with a strong 4055an favour.

PROs develop business relationships with their recycling partners via bidding processes. To
safeguard against monopoly and ptice dumping, Swiss PROs employ various measures QQQEQ& et

al. 2009, 163). SWICO, which uses the lowest va&nm system, has a transport distance criterion that

limit the transport distance to 40 km, zpocmr there were some deviations in practice (SWICO 2008,
8). SENS, on the other hand, receives price quotes from different recyclers and then fixes a price
that applicable to all recyclers. To ensure transpatency of the system and to enforce the. contracts,
both SWICO and SENS employ third-party auditots to control the quality of collection points and
recycling partners. The findings are. to be used in the renewal of contracts. For example, SENS
(2008, 8) reports cancelled the contracts with two collection points and threatened a few others with
penalties after the inspection showed unsatisfactory results.

4, Collection. & z.mm:,:mi system

Figure 2 presents the collection and treatment system-of one Om the recycling schernes in-

Switzerand, SWICO. SENS’s system looks similar, except that there is no .4 signatories in SENS
and thus no collection via convention signatories. ‘

4 In the beginning, the number of signatories to PROs might be small, e. & when SWICQ started its recycling omnnﬁ.—o:
in 1994 only 32 major noa_.umanm participated (compated to 576 signatories in Noomv However, the combined market
share of these major companies was sufficiently significant to start the system, i.e. the critical mass was achieved.
Khetriwal et al. (2009, 158) note that “to get the system started, it is not practical to wait until all the producets are on-
board [because tlhe critical mass [can be] reached by a small group of men wnomcnnnm mainly H»nmn multinationals, which
_dominate the market for EEE.”

3 Most producers in Switzerland are :.:monnnm so the first control moSn is the custom.
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It can be seen mnoa m..rmcﬂm 2 that waste mnoaﬁnnm are collected through various routes. Table
1 shows collected amounts via different channels in 2004. The two collection routes, routes A and
C, are mandated by law and together contrbute to some 30% of the total collection. The
dominating route, howevet, is the netwotk of some 400 public collection points, route D. These
shared by SWICO, SENS, and SLRS (for B2C collection) to achieve economy
of scale (Streicher-Porte 2006, 497). It can also be seen that waste sources can have a significant
effect on collection routes. Compared to small and large home appliances managed by SENS, the
share of institational users is larger for ICT products, which in turn, enables SWICO to collect

obsolete products from this source via routes A and B on a much larger scale, 37% versus 8%.

Table 1 Amounts of WEEE collected by SWICO and SENS, 2004

collection points are

SWICO SENS Total
Collection Route tonne % toane % tonne Yo
A Producers 4,369 12 0 0] 4,369 6
- B Recycling services 9,102 25 2,842 8 11,944 16
C Retail outlets 7,646 21 10,493 29 18,139 25
D Oo_._noﬁcn points 15,292 42 23,040 63 38,332 53
Total 36,409 | - 100 36,375 | 100 72,784 100

Soutce: (Khetriwal 2009;

159)°

¢ The collection amounts in the oxiginal table in (Khetriwal et al. 2009, 159) were wrongly reported at 7,646 ¢ for
collection points and 15,292 t for retailers. This etror is corrected based on SWICO Activity 2004,
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Treatment activities come under several laws and regulations, as mentioned in Section 2.
SAEFL (2000, 16) gives the following guidelines when different products and residuals mno:a
Qmmgmbﬁ activities ceased to be nommaamm& as WEEE under ORDEA:

¢ Metals, plastic or wooden frames (“carcasses”) — without cables — are classified as “waste
materials” and no longer come under the ORDEA, but are mn.z classified as waste and
must be disposed of in environmentally sound way.

. Disassembled electrical nonODoEm such as o_onﬂo motors, switches, @Emm and cables,
are not covered by the mmoﬁm_oaw of the ORDEA.

e Printed circuit boards do, Woé,mﬁwu nosn_b:n to come under the ORDEA (Article 2
paragraph mv .

The Federal Law W&mnbm to the Protection of the mbﬁaonaoa (LPE) requires waste
management entities to apply for a 5-year permit to operate. Its Article 7 6bis specifies the following
range of activities: “Waste disposal includes.its recycling or placing in a landfill and the preliminary
stages of collection, transport, temporaty m_noﬁ»mm and treatment. Treatment means any physical,
chemical or biological modification of the wastes”. Moteover, those with annual capacity exceeds
1000 tonnes .are subjected to the Otdinance on Environmental Impact ‘Assessment (OEIA).
However, the SAEFL’s guidelines recommend the :nﬁnaobnnm authorities to  exempt entities
merely collect and temporarily store dSwmm before mr%?bm it to manwonmm@ &m@om& facilities from
authorisation (SAEFL 2000, 7).

5. Fees & cost m:.:nE..m

Pay-as-you-go (PAYG) is 2 moﬁbmnbm financial mﬁmnmmannﬁ in the Swiss programmes. This
means the cost of managing historical waste is paid by fees charged on new products, i.e. there is an
intergenerational cross subsidisation. The degree of cross subsidisation is limited between broad
product categoties by having multiple PROs for home appliances (SENS), ICT and consumer
electronic products (SWICO}, lighting equipment (SLRS), and batteries (INOBAT). Whether there
~ is cross subsidisation within a product categoty depends on how a Eﬂo calculates nm fees.

Streicher-Porte (2006, 283) provides the following formula for the n&n&mﬁon of SWICGO’s
fees:

= (@O + Wv /S, (1)
- A fee, called 2 tanff or an advanced recycling fee (ARF, CHF per unit), are . fixed by the SWICO

Environmental Commission’ for product groups under SWICO coverage, e.g. computers, printers,

camcorders, etc. and are adjusted on a yearly basis. The factors influencing the amount of fees are
the reimbursement (r, CHF per unit) to cover all mxwan&wﬁmm of the system, the number of obsolete
items’ (O, unit), the amount of reserve from the previous year (R, CHF), and the estimate of new
sales (S, unit). Within each product group, the tariffs vary according to the prices or other key
characteristics (e.g. size) of the models. Table 2 shows the tadff list for printers.

7 .. . . . . . .
The commission consists of representatives from producers in various industries.
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Table 2 ARF tariff list for printers/copiers /scanners /multifunctional equipment and equipment components
in SWICO Recycling Guarantees, 2009 (in CHF)

Sales price (excl. VAT)

ARF (excl. VAT)

ARF (incl. VAT)

from 2,500 18.59 20
from 5,000 37.17 40
from 7,500 55.76 G0
from 10,000 74.35 80
from 15,000 148.70 160
from 25,000 - 260.22 280
from 50,000 371.75 400
from 100,000 743.49 800
_ from 300,000 929.37 1,000
h‘ - , Source: (SWICO 2009)

Khetriwal et al. (2009, 159) report another approach for SENS which assigns products according to
their types and weights into its taniff categonies. A multi-stakeholder body, the SENS project team’,
meets twice a year to review and set the fees which are changed annually. For 2009, the fees (incl.

_ <>Hu range from CHF 0. m to CHF 60.

SLRS announces a fee (incl. VAT) of 0.25 for the product category 700°200 which Engmnw
inter alia fluorescent lamps, compact fluorescent lamps, and high intensity discharge lamps. The
amounts of mandatory ARFs for batteries and accumulators are regulated under ORRChem. More
examples of fees for various products can be found in Appendix III.

Table 3 Revenues and expenses of SWICO and SENS, 2004 (in million CHF)

.

SWICO SENS Total .

) ARF Revenues 40.67 43.70
ﬁl .p Total Expenses 41.54 32.64

Collection point 222 . 4.12 i 6.34

Transport & logistics 7.61 7.85 .Hm.g

Treatment & recycling? 27.28 18.62 45.90

_ Disposal of packaging, batteries® 2.85 0.13 2.98

Others (auditing, PR work, administration) 1.58 191 349

Note: a includes revenues from secondaty materials and the %mmom& cost of other tesiduals besides packaging »am

batteries

‘b waste vmnwwmgbm and batteries are nmmchﬁnn_ under separate _nm,p&muon

mocnnn Qﬂbnﬁéﬁ 2& 2009, 159

¥ The project team has representatives from producers, retailers, and recyclers.

msms\._.é&:_.mmsf.Sm%:gdms:ﬁm&ssm DURASTRFUA WA T mﬁm,_ﬂﬂzs,_msgmc



__m:mde_qu:mﬂSéﬂﬁtW&&amﬁamE_m:
29 [N Y 2552

. Table 3 shows the revenues and expenses of SWICO and SENS and the cost structure in the
-year 2004, The difference between revenues and expenses can partly be explained by the balance
from previous year and the disparity between estimated and actual fees/costs. Based on the amount
treated by SWICO and SENS from Table 2, we can see that the two systems had slighdy different
cost structures. In 2004, SWICO had a pre-treatment (collection and transport) and treatment
(treatment and disposal) costs of CHF 270 (24%) and CHF 828 (73%) per tonne respectively while
the figures for SENS were CHF 329 (37%) and CHF 515 (57%). Possible explanation for this
difference is the characterstics of the products treated in the two systems, e.g. the weight/volume
ratio (storage cost), the metal content Anm@nﬁnm revenue), nOBEGﬂQ and heterogeneity (recycling
cost).

m vmlo_.:_m:om & achievement

The Swiss WEEE programme is one of the mow achievers i in Burope. In 2005, the combined
collection rate of SWICO and SENS stood at over 11.4 kg per nmv:”m second only to Norway (13.4
kg per capita) and Sweden (12.2 kg per capitz). The collection in 2007 increased even further and
amounted to 107,511 tonnes, or 14 kg per capita (SENS 2008; 5). The collection rate of batteries,
however, has remained below the wnmmnﬂvm& policy target of 80%. In Mooq HZO_w>.H reported the
. collection rate of 65%. ,

Figure 3 shows the ao4£ow5mmm of one of the Swiss system, méSOO. The system
continuously and significantly improved its effectiveness, in terms of the amount of waste collected
~ via four routes (the green bars), since it started its operation in 1994. In 2007, its collection rate
stood at over 80% cdmpared to the imported of new products (grey bats) in 1999, ie. smmﬁBEm the
average lifespan at 8.5 years. N
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Figuse 3 Nxﬁnnmnmu revenue and quantity growth, SWICO, 1994-2007
Source: (SWICO 2008, 17)

.

The system also-shows a sign of improvements in cost-effectiveness in recént years. Despite
an increase in the amount of wasté collected, the expenses (the dot-line) and revenue (the solid kine)
in absolute terms were levelled out in 2004 and even &owwmm in 2007. This implies an even more
mﬁmbumﬁn downward movement in relative terms, as shown in Figure 4. Mamn &ﬁﬁnm forces of this
. trend were an increase in mpn price of materials in the world market, the increasing émmﬁ volume
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- SWICO commanded, and technological developments in the wnnu\,n__.bm sector during the period,

which in turn, resulted in recyclers offered lower prices in the bidding held every two years by
SWICO (SWICO 2008, 3; Streicher-Porte 2009, 285). However, it must be noted that, despite being
one of the most effective programme and the improvements in cost-effectiveness, SWICQ is still
one of the most expensive system in Europe. .
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Figure 4 Indexed treatment and recycling imbursement per kilogram paid by SWICO. to nmn%omb.m partners,
1993-2006 (100 = CHF 2.25)

Source: (Streicher-Porte 2006, 285)

The outputs from the systems are recoverable materals and wastes. It must be noted that
Swiss recyclers do not produce pure metals and secondary materials and their outputs have to be
refined by material re-processors such as smelters (Streicher-Porte 2006, 285). For example, in 2007,
SWICO (2008, 14) reported that it recovered some 35,000 tonnes (70%) of metals and plastics and
additonal 13,000 tonnes (28%) of materials with recycling potential such as mixed metal/plastic,
cables, glass, LCD modules, and printed circuit boards (PCBs) while generating 300 tonnes (0.6%)
of pollutants and the other 300 tonnes (0.6%) of other residuals that needed to be incinerated or
landfilled. Detailed information on SWICO outputs by product groups can be found in Appendix
Iv. -

7. Conclusion

The Swiss WEEE programme has been one of the most effective in the world. It achieves
high public participaton and a very high collection fate. The Swiss experiences also demonstrate
how the producers, which in this case are by and large importers, in different sectors can collectively -
organise credible recycling systems with a low degree of interventions from the government.

‘Although the systems are far from being the cheapest ones, they are acceptable to stakeholders

owing to their effectiveness, transparency and continuous improvements.
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1 Equipment covered by this Ordinance are electrically powered:

a consumer electronics equipment;
b office, IT and communication technology equipment;

¢ household appliances;
d lighting equipment;

e lamps (without incandescent lamps);
f tools (except large-scale stationary industrial tools);
g sport and leisure appliances as well as toys;

2 The requirements of this Ordinance apply also to electronic components of equipment listed in
Paragraph 1 as well as PCB5 containing capacitoss in lighting fixtures.

3 The Federal Office for the Environment can, after consultation with the affected economic
sectors, publish a guideline containing a list of the equipment.

Appendix Il

Table A Components required separate treatment and treatment technologies in Switzerland

Product

Components required separate treatment

General requirements for disposal
+ Remove manually; appliances must not
be broken/shredded unless hazardous
substances are previously removed
+ Dispose as specified under the

Otrdinance on Movements of Special
Wastes (OMSW)

* Batteries and accumulators (Ni-Cd, Hg-containing, Li-ion)
* Condensers and ballasts (pre-switches)

» Hg switches/relays/valour lamps

* Parts containing CFCs {cooling agents, insulation materials)
¢ Selenium drums in copiers

» Components releasing asbestos fibres

Electronic appliances

¢ Batteries and accumulators

¢ Hg switches/relays

s Condensers containing PCBs

¢ Selenium drums in copiers

e Cathode ray tubes

® Printed circuit boards

¢ Wood with paints, varnishes and preservatives

o Plastics containing halogenated flame retardants

» Valuable constituents, gold, nickel, copper, iron, aluminium, and
permanent magnets

¢ Plastic-sheathed cables

Large electrical appliances

o Batteries and accumulators (Ni-Cd, Hg-containing, Li-ion)
# Condensers and ballasts containing PCBs,

¢ Hg switches/relays

¢ Inorganic insulation materials

® Printed circuit boards

s Components releasing asbestos fibres (ovens)

® Plastic-sheathed cables

Refrigeraton and air-conditioning appliances

® Refrigerants: CFCs
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® Refrigerants: pentane (flammable)

¢ Insulation: polyurethane (PU) and polystyrene (P5)

* Condensers coniaining PCBs

e Hg switches/relays

® Caustic solutions of ammonia from absorber refrigerators
® Chrome-plated ferrous scrap

Other components: compressots, cooling coils, glass, cables and
switches

Printed circuit boards Batteries and accumulators

Condensers containing PCBs

Hg switches/relays

Base-plate rnaterials containing halogenated flame retardants
Gallium arsentide semiconductors

Lead solders

» Conductors and connectors containing gold, silver, palladium,
coppet

Cathode ray tubes ¢ Panel glass: barum-strontium glass coated with 2 fluorescent
material

Funnel glass: leaded glass

Emitter containing tungsten, thenium, batium or strontium
Scanning coils containing copper

Shadow mask: sheet iron

Neck: nickel

Source: (SAEFL 2000)

Appendix IlI
Table B Examples ARF rates in Switzetland, retrieved on 06/04/2009

ARF (CHF)
Excl VAT | Incl VAT

Product Categories and Types

Televisions sets

- TV screen with diagonal size up to 14" 1.86 2
- TV screen with diagonal size up to 25" 6.51 7
- TV screen with diagonal size from 26" 13.01 14
- TV screen with diagonal size from 42" . 18.59 20

Computers and components

- CD-ROM , MMC-Card , 8D-Card , USB storage multifunctional (without HDD) 0 0

- Drive {(CD-R/IRW, DVD-R/RW, DVD+R/RW, DVD-RAM, Tape) , Firewall card ,
Graphic card , Hard disk (intern) , Motherboard , Network interface card (NIC) , PC card
{not memory) , PCI plug-in card , Processor , RAM/main memory (in any form) , SCSI-
plug-in card , Sound card , USB hubs/port , USB plug-in card , Webcam , W-Lan Bridge

,W-Lan Repeater , W-Lan Router 046 0.5
- External Hard Disk , Keyboard {IT) , Laserpointer , Main adapter (AC/DC) , Mouse ,

PC keyboard 0.93 1
- Docking Station (for Laptops) , External drive 1.80 2

- Laptop , Monitor with diagonal screen size up to 23" , Monitors for surveillance
systems upwards of 15" screen diagonal , PC , Tablet PC , UPS Programmable
System, up to 1'500 voltampere power 6.51 7
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- Monitor with screen size from 24" , UPS Systems pluggable, from 1'500 voltampere

power 13.01 14
- Monitors and TVs from 42" . 18.59 20
Printers

- Printers / copiers / scanners { muftifunctional equipment and equipment components,
Large format printer (LFP) / wide format printer (WFP) from CHF 0 — CHF 2,500 372 4

Digital cameras

- Analogue camera , Compact camera , Digital Camera 0.00 0

- Camcorde 1.86 2

Cordless telephones

- Handheld equipment / PDAs , Mobile felephones , Pager , PDAs with radio modems ,

Smartphones 0.065 0.07
- Telephone equipment (standard, cordless telephones, ISDN etc.) , USB telephones ,
ﬁ! Walky-Talky 0.37 0.4
- Portable players

- iPod/Mp3 Speaker (with / without batteries) , Portable Equipment (Rdio, Audiotape,
MD or CD) ex. Walkman , Portable Player{MP3 / 4, AAC, WAV, WMA (DRM), Video,

Foto} 0.065 .07
Refrigerators
- Less than 25 kg 8.36 9
- From 25 kg but less than 100 kg 26.02 28
- From 100 kg but less than 250 kg 41.82 45
- From 250 kg 55.76 60
Air conditioners
- Less than 25 kg B.36 9
- From 25 kg but less than 100 kg 26.02 28
- From 100 kg but less than 250 kg 41.82 45
. - From 250 kg ) 55.76 60
m. Fluorescent lamps

- Fluorescent lampsflow pressure discharge lamps, compact fluorescent lamps (low
pressure discharge lamps), metal halide lamps (high intensity discharge lamps),
mercury vapor lamps (high densily discharge lamps), Sodium vapor lamps (high
pressure and low pressure discharge [amps), induction lamps (low pressure discharge
lamps), general LED lamps, special lamps (high pressure and low pressure discharge

lamps) 0.23 0.25
0.001 kg 5kg
Dry-cell batteries Excl. VAT | Excl. VAT

- Zine coal, carbon-zing, alkaline manganese, lithium, rechargeable nickel-cadmium,

rechargeable nickel-metal hydride, rechargeable lithium-ion, button cells, lead-acid
batteries 0.05 15.2

Source: (SWICO 2009; SENS 2009; SLRS 2009; INOBAT 2009)
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Appendix IV
Table C Recycled amounts by product groups, SWICO, 2007
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] W= T TR "% s & = B ..ﬁ = v6 -~ b
5 =& ®8& =& O& ©s a4a& 4 & 08 L& -
. GRT televislon sets . 082,301 670 3040 179 9 4436 - 8 - 8342 +13.0%
CE, mixed ¥ | 1,641,727 2,513 1271 537 105 - 23 55 B0 4,564 +31.6%
CRT Monitors © 7 514894 699 375 187 10 4833 - - 8712 -25%
LCD Moniters . e5283 200 06 - N 29 - 452 -02%
PCiservers - 206053 4363 314 o8 . 173 . -~ 51 29 - 5418 -34%
Laptops C . ad2e 158 62 51 § 18 a4 31 - 396 +107.8%
Prrters U sy4ra0 3868 1845 37 43 76 208 130 4 8391 -112%
Lasge equipmenziooplers 2  a4877 2030 386 1684 77 55 135 2 90 2058 +37.2%
Othst squisments 5511 3292 1,380 272 3 58 148 186 11,826  +12.6%
' Total in tonnes 21,012 13513 2,892 - 895 9,341 1,005 291 310 49050  +87%

Total percentags 42.9% 27.6% 59% 1.4% 19.0% 20% 08% 06%

¥ Computer slestronios, mxes, sxeluding TVE
% Cagrrently includes large copisrs only

Source: (SWICO 2008, 14)
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Background Paper No. 3

The Management of WEEE in Sweden
By Panate MANOMAIVIBOOL

April 2009

1. Introduction

The Directive 2002/96/EC of the European Parliament and of the Council of 27 January
2003 on waste electrical and electronic equipment (WEEE, the EC WEEE Directive) is landmark
legistation. It does not only affect 27 Member States of the Furopean Union (EU) that have to
establish a programme to management WEEE, if not alteady done so, but also has a rpple effect
and makes the term “WEEE” heard all around the world. The Directive endorses the producer
responsibility principle and envisions a financial-guarantee model for new products that
characteristically differ from the commonly used pay-as-you-go model.

Sweden is one of the Member States with the most experienced and effective programme.
Known as a first mover in the bloc, Sweden enacted its first producer responsibility ordinance for
WEEE in 2000, two years eatlier than the promulgation of the EC WEEE Directive. Since 2001, the
Swedish programme has continuously achieved and increased a high collection rate, far beyond the
EC WEEE Directive’s target of 4 kg/person. Recently, the Swedish Government made a move that
could brng to life the financial guarantee provision.

This background paper reviews key aspects of the Swedish experiences. It is organised as the
followings. The next two sections describe the legal and administrative structures of the programme,
respectively. Its technical system, l.e. collection and recycling, is presented in Section 4. The fifth
section is the main focus of this paper discussing the fee settng and the development of financial
guarantees in Sweden. The next sectdon shows the achievements of the programme in terms of
collection rates. The paper ends with the conclusion.

2. Policies

The management of post-consumer waste in Sweden is a legal responsibility of producers
and municipalities. Under Chapter 15, Sections 6 ad 7 of the Swedish Environmental Code', the
Government has a power to oblige a producer, “a professional manufacturer, imposter or vendor of
a'product or packaging” (Section 4 Paragraph 1), to be responsible for the collection, treatment and
disposal of waste and provide relevant information, respectively. Municipalides then have a
collecton and disposal obligation for municipal solid waste outside the producer responsibility
regime. The Waste Ordinance (SI'S 2001:1063) is an overarching statute for waste management in
the country.

1 The Swedish Environmental Code was adopted in 1998 and entered into force on 1 January 1999. It represented a
major step in modernising the environmental legislation which saw 15 acts amalgamated into the Code. Solid waste
management is governed in its Chapter 15 Waste and producer responsibility.

gudamnuifhuiawismnddmnieniunedounassonfsdun e e nsotuminendy 1
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The Ordinance on producer responsibility for electrical and electronic products (SES
2000:208) was issued on 6 April 2000 and came into force on 1 July 2001. It covered a wide range of
electrical and electronic products (see Appendix I), but did not include discarded refrigerators and
freezers which were then under the control of municipalities according to Section 9 the Refuse
Collection and Disposal Ordinance (SFS 1998:902). The Ordinance laid down three obligations of
the producers: obligation to take back and dispose of WEEE, obligation to supply information, and
obligation to consult the municipality. Under Section 5, the take-back obligation came on a one-to-
one/old-for-new basis, i.e. a producer had to accept an old product in connection with the sale of a
new product serving the same purpose. The take-back had to be free to consumers. Producers could
fulfil this obligation either by offering to take back at the point of sales (Section 7) or by designating
collection points that were agreeable to the municipalities and were suitable from the point of view
of consumers and the environment (Section 8). In practice, most producers chose the second option
and comply with their obligations collectively, as will be seen shortly. ,

To transpose and harmonise with the requirements of the WEEE Directive (2002/96/EC),
a new ordinance, Ordinance on producer responsibility for electrical and electronic products (SFS
2005:209), was issued on 14 April 2005 and came into fotce on 13 August 2005. The new ordinance
had the same scope with the WEEE Directive, meaning that discarded refrigerators and freezers
were brought under its purview. It also made two distinctions between historical and products —
products put on the Swedish market before and after 12 August 2005 respectively — and between
WEEE from private households and institutional users. According to Sections 12-15, producers had
an obligation to deal with (a) all new products, (b) historical products from private houscholds on a
current market-share basis, and (c) historical non-household products on a one-to-one basis, free of
charge from households. Municipalities had the responsibility for the transportation, recycling and
disposal of WEEE outside these producer responsibility provisions (Section 8). To coordinate the
collection, the producers had an obligation to consult with esery municipality on matters regarding
the collection system (Section 23). It is worth noting that Sweden decided to leave out the
distributors’ responsibility to take back waste on a one-to-one basis, as prescribed in the WEEE
Directive, because of strong opposition from distrbutors and high collection rate already achieved
in the collection system without the distributors’ collection (Sander et al. 2007, 156).

‘The Swedish Environmental Protection Agency (NaturvArdsverket) has issued three
suppotting guidelines. NFS 2005:10 on pre-treatment of waste composed of electrical and electronic
products and NFS 2006:15 on the provision of information regarding producet responsibility for
electrical and electronic products came into force on 1 January 2006, and 1 January 2007,
respectively. The former outlines treatment and recycling requirements for authorised treatment
facilities. The latter outlines the reporting requirements of producers to the national register. The
third guideline — NFS 2007:6 on financial gnarantees to Section 18 of the Ordinance (2005:209) on
producer responsibility for electrical and electronic products — was issued on 20 September 2007 to
advice producers on what constitutes sufficient compliance with the requitement of Section 18. This

guideline will be further described in Section 4 of this paper.
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3. Governance

Figure 1 depicts the governance of WEEE management in Sweden®. The Swedish EPA is at
the helm of the system and ensures that the Ordinance is observed by respective partes. It also
operates the national register, EE-Registret’, in accordance with Sections 9-10 of the 2005
Otrdinance. The register is a platform where producets report their compliances in terms of products
sold, taken back, and treated. Based on reported sales, the Swedish EPA then calculates each
producer’s market share for household products. It was preliminarily announced that an annual fec
of SEK. 3,000 would be charged from producers for the management of the register, though this
required a change in the Ordinance on Fees for Examination and Supervision under the
Environmental Code (1998:940) to be effective (Sander et al. 2007, 168). In addition, the Swedish
EPA issues general regulations and guidelines regarding the solid waste management to be
implemented by regional and local authorities.

Swedish Environmental Protection Agency/Nation Register
Consult
. Y
21 Industrial
. iati El-Retur ) ,
Register Associations Swedish Report
Report : ; Association of
P : y Service Local Authorities
Private Inform and Regions
Houscholds [* &
> El-Kretsen . <
Approve Avfall Sverige Issue
Service | Institutional regulations
Allocate »> U uidelines
Inform sers £
Contract Permit
»  Recycling (4
Producers _ partaers N Municipalities
Report Comply

Figure 1 Governance in the Swedish programme

Producers in Sweden responded to their new obligations collectively. El-Kretsen, a not-for-
profit Producer Responsibility Organisation (PRO), was found in 2001. It is now owned by 21
producers’ industrial associations. Most producers have gradually joined the PRO, as shown in
Figure 2. In 2007, its tumnover was SEK 413 million, increasing from SEK 300 million when it

2 There is an alternative arrangement that some ICT producers offers to their institutional users, called Eurovironment,
Because of its limited coverage, it will not be discussed further here. In addition, Figure 1 depicts the historical picture of
one national compliance scheme — El-Kretsen — in Sweden and does not include the EAF system which started its
operation in April 2007.

eeregistretnaturvardsverket.se
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started its operation. In the same year, the PRO had 13 members of staff, organised 950 collection
facilities (650 of which for household WEEE in conjunction with municipalities), and managed
contracts through open and competitive bidding with some 20 transport companies, 10 recycling
companies and 5 municipal recycling plants (El-Kretsen 2008). All partners have to mcet
environmental and quality requirements including having a license to operate from the authorites.  *
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Nl I B
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Figure 2 Number of members in El-Kretsen, 2002:2007 (affiliated companies)
Source: (El-Kretsen 2008, 10}

" As mentioned above, the management of household WEEE in Sweden is a legal
responsibility of both producers and municipalities and there is a provision regarding the
consultation between the two to coordinate their efforts. In practice, El-Kretsen entered into an
agreement with the Swedish Association of Local Authorities and Regions and Avfall Svetige to
develop a collection system, El-Retur, for household WEEE. Under the agreement, municipalities
would provide space at manned public amenity sites for free while El-Kretsen would arrange for the
collection containers, transportation and recycling of WEEE collected at these sites (Sander et al.
2007, 157). The agreement was renewed in 2005 and would be valid until 2010. Municipalities by
Section 21 of the 2005 Ordinance have an obligaton to inform households about waste
management in their areas and producess have to supply the municipalities with relevant data under
their consultation obligation.

4. Collection & treatment system

There are some 950 collection facilities in Sweden where WEEE can be discarded free of
charge, 650 for private households and around 300 for institutional users. One recyclers contracted
by El-Kretsen also offers direct return ‘using a returns certificate to ensure that an institutional user
can return the same number of units for recycling upon the purchase of new equipment. El-Kretsen
(2008, 6) reports this direct return as one of the most important B2B services in terms of volume of
returned products. In addition, some municipalities offer kerbside collection for latge household
appliances as part of their waste management services (Sander et al. 2007, 157).

Collected WEER is sorted into the following six categories for transportation to specific
treatment plants (Fl-Kretsen 2008, 6): o

1. Large white goods;
2. Refrigerators and freezers;

m:maﬁz&Emm_,_.1&.3m%:n,_.mms:dmaﬁsmma%uam&mcm\sﬂﬂc mﬁ%ﬂ%&;&jeﬂu 4
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3. Small and medium-sized electrical and electronic wno&chﬁm (televisions and monitors will
be further mmmmnmﬁn& at some sites); -

4. Fluorescent tubes (straight tubes at least 60 cm long);

5. Low-energy light/Compact fluotescent bulbs and other discharge lamps;

6. Incandescent light bulbs (under separate ordinance).

It is reported that there is also a sorting activity for fee-setting and remuneration purposes (Sander et
al. 2007, 161). This is necessary, especially for the category 3 which covers a wide range of products.
For cost-saving, a random sampling at a designated sorting centre with a sampling size of 5-15% has
replaced a complete sorting at recycling sites. o
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WEEE sorted into the abovementioned categordes is transported to some 30 treatment
destinations, as shown in Figure 3. Discatded lamps are currently shipped to treatinent plants in
Denmark and ZOESMN Contracted plants in Sweden pre-treat, recycle and dispose of the first three
collection categories in line of environmental and treatment standards and requirements prescribed
in NFS 2005:10 (sce Appendix II). They also ensure that recycling targets, @n@mnﬂvm& in the Annex 3
of the 2005 Ozsdinance (see Appendix U are met.

5. Fees & financial ‘guarantees
To prevent cross-subsidisation between _.uno&ﬁﬂ groups in Qﬁm one inclusive system, El-

Kretsen divides product types into mutually exclusive categories, where any product can only fall .
into one of the categories (Bl-Kretsen 2007). Examples of product categories and unit prices ?N& ,

VAT) from the 2007 Prce List can be found in Appendix III

zmgwonm pay fixed and variable fees to El-Kretsen. Fixed fees. consist Om a one-time
entrance fee of SEK 3,500 (excl. 25% VAT) and a yeatly membership fee which stood at SEK 500
(excl. 25% VAT) in 2006. Variable fees are paid in accordance with the types and volume of
products sold, but they do not visible to consumets at the point of sales (Sander et al. 2007, 165). El-
Kretsen (2007) repotts three financial models for variable fees:

A = Charging Model Fee per Unit. In this model, El-Kretsen determines the unit

prices for different product categores in the beginning of the year in close co-

operation with the relevant industrial associations. The prices vary mainly according

to two factors: recycling costs and expected return rates of products. Members

declare their monthly sales to El-Kretsen, who in tutn, invoices them the amount

due to payment on the 15" of the following month. The account of each product -
category is balanced at the end of each fiscal year to settle any surplus or deficit.

B = Charging Model for ICT Products. The Swedish IT industry associaton, IT-
Féretagen, has chosen another payment method. Under this B model, El-Kretsen
calculates each month the awtwal costs for handling ICT products. This amount is
then allocated according to producers’ market shares. The market share of each
producer is determined based on the sales volume declared to El-Kretsen quartetly.
Besides this normal procedure, called Declaration A, the ICT model also allows a
producer to declare the amount of waste collected and recycled him/herself and to
deduct it from the monthly obligation, i.e. Dedlaration B. As the payment based on the
actual costs, there is no need to balance the account at the end of the fiscal year.

C = Other Charging Models. Some industries have chosen other wwﬁwmnﬂ
. methods. For example, the lighting industry agrees to pay yearly flat fees that depend
5&59 on producers’ sales volume nor market shares.

As can be seen from the description, this financial arrangement can be labeled as pay-as-you-go
(PAYG) whete fees are used to finance the management of historical products. However, PAYG
has no longer been sufficient as a sole financial arrangement when the Swedish Government stepped
up its requirements on financial guarantees in 2007. N

gudrradudawiamnidumedansiauedauunsresfodunamy g nsafuvdnensn 6
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Article 8 of the WEEE Directive (2002/96/EC) presctibes Qmmﬁm_ guarantees for the
management of household WEEE from new products put on the market after 15 August '2005.%
Section 18 of the 2005 Ordinance transposes this provision:

“Obligation to ensure financing for the fulfilment of producer responsibility

. Section 18. A producer who sells elecirical and electronic products in Sweden or at a distance to
another Member State of the European Union shall ensure through a financing system, insurance
arrangements, blocked accounts ot in some other appropriate means that financing is available for the
fulfiiment of the producer’s o_ummnmon ‘to deal with ?..om:ng under Section 12 read together with
Séction 16 even if the producer terminates his operations or fails to carry through on ?_EE_WEH for.
some other reason.
Action to ensure fulfilment shall be regarded as approptiate if it is likely, in view of the expected use.
and service life of the product sold and other circumstances, that the obligations will be fulfilled or
that the person who fulfils the mnomﬂnnnm o_u__mmﬂon can obtain compensation for the costs that
fulfilment will entail.”” , .

Sweden and Germany are the only two Member States in the European Union (EU) that rule out a
membership of a collective compliance scheme as in itself #of a sufficient guarantee and require all
producers to mnoﬁmn financial guarantees (Van Rossem 2008, 170). >nnoHn_.5m to the Swedish EPA’s

guideline (NFS 2007:6), a producer can fulfil’ this requirement in three ways: via a recycling
insurance, a bank guarantee, or a blocked bank account. A collective compliance scheme can be
* considered sufficiently guaranteed and be an alterative to the three methods only if (a) it can ensure
sufficiently available funds, or (b) its members explicitly agree to take care of each others household
WEEE and the system has the total reciprocal guarantee of up to 150% of the total calculated cost.

As of July 2008, there wete four solutions for financial guarantees in Sweden: Swedish
Association of Recycling Electronics Products  (Elektronikitervinningféreningen, EAF),
Lansforsikrngar Insurance Solution (LF), El-Kretsen’s Bank Guarantee through Nordic Guarantee,
and White Goods Recycling in Sweden Ltd. (Vitvaror Atervinning i Sverige AB) (Van Rossem 2008,
172). The first two were insurance solutions where a producer paid premiums for new products put
on the market to the insurers, who in turn, would provide the payout in the future for the recycling
of the insured products within the agreed time periods — 15 years for all products in the EAF
scheme. Table 1 shows selected PAYG fees for historical products and @Hgﬁﬁbm for new products
under the EATF scheme, which- also provides a new physical solution via retailers’ networks. Fl-
Kretsen has entered into an agreement with Nordic Guarantee, an insurance company, and
developed a solution — a collective bank guarantee — on behalf of its members. This solution would
allow it to continue using its PAYG atrangement. Van Rossem (2008, 177) reports that El-Kretsen
planned to charge each producer SEK 1,000 per year for this purpose and to use its reserve fun
(approximately SEK 150 million) as part of the collateral for the guarantee solution. The last
solution involves some 20 major producers of white goods formed a company where each deposits
money in its own account as a future guarantee. Together these producers represent nearly 95% and
60% of the markets for large and small household appliances, respectively, and they are all members
of BEl-Kretsen (Van Rossem 2008, :vv

4 Article 8(2) wﬁ»mﬂmvr 2 “Member States shall easure that each producer provides a guarantee when placing a producy .
-on the market showing that'the management of all WERE will be financed and that producers nwnpn@ mark their
products in accordance with Article 11(2). This guarantee shall ensure that the operations referred to in paragraph 1
relating to this product will be financed. The guarantee may take the form of participation by the @nomﬁnnn 5 :
apptopriate schemes for the financing of the management of WEEE, a recycling insurance or a blocked bank account.”

gudmanduamsm@mumsianriunadauasrsnfivduame wnensaiuwinedy 7
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‘I'able 1 Fees charged by EAF for selected products, 2007 (SEK/unit)

Management of historical Financial guarantee and .mﬁ.:n.n
WEEE management of new WEEE
Washing machine 3.50 , 34
Vacuum cleaner T 625 . 4.53
Laptop noB?.:nn . 612 . 4.44
TV 32 | 75.60 7113

Source: (Van Rossem 2008, 175)

6. Performance & achievement

Sweden has achieved one of the highest collection rates of WEEE in the a.ao&n._. In 2007, El-
Ktetsen reports the collection rate of 17.11 kg/person compared to 8.06 kg/person in 2002, the

second year of its operation. Readers should observe that until 2005 municipalities were responsible

to collect and recycle refrigerators and freezers; this was not included in El-Kretsen’s statistics. For
example, the collection rate in 2002 including the cooling appliances collected by municipalities
stood at 10.43 kg/person. Figure 4 shows the collection tesults in Sweden between 2002 and 2007
by collection categoties. Collected WEEE was recycled to meet the prescribed targets (seé Appendix

. . o . .

160,000 f ..
| [—
140,000 . |
120,000 . — W Lamps
’ ma
100,000 : . — 0O Diverse electronics
80,000 - . :
O Refrigerators &
freezers
60,000 0
- B Refrigerators &
40,000 - freezees (ED
B Large white goods
20,000 -
c = T

2002 2003 2004 2005 2006 2007

Figure 4 Collection results in maqm&mn_ 2002-2007 (in tonnes)
Soutce: (El-Kretsen 2009)°; municipalities’ collection from (Sander et al. 2007, 170)

5 The statistics El-Kretsen reports on the online archive are slightly lower than those in the Annual .Wmmoﬁ. Fot example,
the recycled amount in the Annual Report 2007 is 160,138 tonnes. ] t :

.
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7. Conclusion . .

Sweden ‘has been 2 pioneer and a leader in implementing the EC WEEE Directive
effectively. Hitherto, key characteristics of the Swedish programme ate producer responsibility with
one national compliance scheme, El-Kretsen, and a strong involvement of municipalities in the
collection of household WEEE. These two components are ingrained in municipal solid waste
management in Sweden and might responsible for high participation and collection rate achieved.

Sweden is also the first together with Germany that require all producers to atrange financial
guarantees for future management of WEEE regardless of their mere. membership to a collective
scheme. This has prompted some financial solutions on the market and new.developments in the
existing system. Its real effects and implications have yet to be seen ir the long run.
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Appendix |
Table A Regulated products under the Ordinance on producer responsibility for electrical and electroitic
products
SFS 2000:208 SFS 2005:209
Product Categories® Product Categories® Recavery
. {Recycling)
Targets®

1. Products for household or similar use
and garden tools; not include:

. 1. Large household appliances 80% (75%)

- refrigerators and freezers

- permanent installations for heating,
cooling or ventilation

2. Information technology n@&.mannﬁ »nm.

office equipment

2. Small household appliances

70% (50%)

3. Telecommunications equipment

3. I'T and telecommunications equipment

75% (65%0)

4. Television, audio and video equipment

4. Consumer equipment

75% (65%)

5. Cameras and photographic equipment

‘5. Lighting equipment

75% (60%) _
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- Gas discharge lamps (80%)
6. Watches and clocks 6. Electrical and electronic tools -70% (50%%)
7. Games and toys . . 7. Toys, leisure and mwo_...nm equipment 70% (50%)
8. Light sources and fittings for _:o}n '8. Medical devices . ~ n/a
sources ;
o. Medical equipment 9. Monitoring and control ins n.ED..nDHm 70% (50%)
10. Laboratory equipment 10. Automatic dispensers moﬂ. {7 mu\&

Note:  a Annex of the Ordinance on producer responsibility for electrical and electronic products {SFS 2000:208)

b Annex 1 of the Ordinance on producer responsibility for electrical and electronic products (SES 2005:209)

¢ Annex 3 of the Ordinance on producer responsibility for electrical and electronic products (SFS 2005:209)

Appendix i

INFS 2005:10 on pre-treatment of waste noBm_omnﬁ— of &an.ﬁns— and electronic products

ANNEX2

A. The following substances, preparations and nmamonﬁ.;m shall be removed from separately collected WEEE as in
mnnnou 9 subparagraph 1. .

1.

2.

12,
13,

14.

15.

- Capacitors containing moan_onnmnnm _uﬁrnsﬁm @unmv in accordance with the Ordinance nmm.m 1998:122)

on the disposal of PCBs, etc.

Mercury containing components,

Batteries,

Printed citcuit boards of Bor__n phone, Hnmunn:mmm of size, and of other devices if the surface of the printed
circuit board is greater than 10 square centimetres,

Toner cartridges, liquid and pasty, as well as no_o¢n toner,

Plastic containing brominated flame retardants,

Asbestos waste and components containing asbéstos,

Cathode ray tubes, . :

Chlorofluorocarbons  (CFC), hydrochlorofluotocarbons (HICFC) or - hydrofluorocarbons  (HFC),
hydrocarbons (HC), ‘ .

Gas discharge lamps,

‘Liquid crystal displays (together with their casing, where appropriate) of a surface greater than 100 square

centimetres and all those back-lighted with gas &mnrﬁmo famps,

External electric cables,

Components containing refractory ceramic fibres as described in Annex 5 of the Chemical Hnmwnnmonﬁo
Regulations (KIFS 1994:12) on the classification and labelling of chemical products,

Components containing radioactive substances with the exception of components that are below the
exemption thresholds set in Section 2 of the Radiation Protection Ordinance (SFS 1988:293) and the
Annex thereto, ‘

Electrolyte capacitors containing substances of concern (height > 25 mm, diameter > 25 mm or
proportionately sirnilar volume).

Removed substances, preparations, and components shall be disposed of or recycled in accordance with waste

_n%m_wmon.

B. The mocoﬂmnm components of WEEE that is mn_wmnmna@. collected have to be treated as indicated:

1.
2.

Cathode ray tubes: The fluorescent coating has to be removed,

Equipment containing mmmam that are ozone depleting or have a global warming mononn& (GWP) »_uoqn 15,
such .as those contained in foams and nnmnmwnmnon circuits: the gases must be propesly extracted and
properly treated, : :

mﬂm\mﬁa&:,mx;&é.n,,m%::ﬂmszim@_.SsmmasmueE_.mmmfﬂﬂc ..ms,_mgqnazs\msﬁ:mc 10
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3. Gas discharge lamps: The mercury shall be removed.

C. Points A and B shall be apply in such a way that environmentally friendly reuse and recycling of components or
whole appliances is not hindered.

>_u_um.:n=x i

El-Kretsen’s price list and fees, Feb 2007 (SEK/unit if not otherwise stated)
1 Large household appliances

102A MiICIOWAVE OVELS uvvirsimserrervessrresees rees et 25.00 SEK*
105A Stoves full height Amow wna 9&3 .............. 5.00 SEK
106A Dishwashers . Ferveresareneeeens e 5.00 SEK
107A Washing machines . . 5.00 SEK
108A Tumble dryers ..oovveneen. ettt . cerrereernennnnen .00 SEK
109A Drying cabinets ... moo SEK
110A. Cooker hood ventilators U, SR SO, X ¢ | 31 21
111A Mangles, ironing machines Cevionns e eemt s s e m 00 SEK

- 112A Mini-kitchen (*Trinett” or such excl. nmmnmmamﬁonmv moo SEK
113A Separate hobs or SCPALALE OVENS wocvvrssmissssssssares - g v 3.00 SEK
115A Portable refrigerators, air mnrsnﬁn:mnnm .......................... 45.00 SEK
116A Electric heaters, sauna units, small fans intended for fixed installation.....oceeeenees 4.00 SEK
140A Refrigerators, cabinet and chest freezers.. . ..100.00 SEK*

2 Small household appliances .

101A Vacuum cleaners, dry and wet cleaners ....... . 15.00 SEK*
103A Sewing machines.......merinneens Fere et es s s e s e e 5.00 SEK
104A Small and medium sized household m—umrmmnnm -
not intended-for fixed installation, air humidifiers, air cleaners s e d.00 SEK*
114A High-pressure sprayers for household use it veveeeeeenneeee .50 SEK
601A Electrical clocks and watches, clocks and émnownm nonnEEnm batteries, .
small pulsmeters, pedometers efc. ......... e 0.20 SEK

602A Clocks used for controlling m@Ean:ﬁ Anc_” _.unnb\.»:ma% Emnm:nm for
controlling heating, refrigerating or air conditioning), analogous and
digital time switches, timers, and timers for stoves, cat-heaters etc. .
Smali alarm systems for household (not fire detectors)....oowwemrren. 0.50 SEK
3 IT and telecommunications equipment ’
201B- ICT-products (computers, GPS, monitors, printers, scanners, no?nnm
207B other electrical or electronic office machines) SOOI | Of W' ctets . |
‘2098 UPS (battery backup) .o v coirresmmmnssrnssrrassrnnseeenee- .50 SEK kg
-301B- Telecom (fax machines, mn_nwronnm nonnmngm to landline,

303B telephone switchboards) .o SR ICT-model
310A Mobile telephones " et eeteeeesstbba bbb vE S eer v R paea s teae et ere veennnn0.20 SEK
311A Cordless/portable n&mm.ronmm ﬁﬁ_p base-unit nonmmnﬁmm to an__.ﬁn cermremeemnsirnneen 50 SEK
321A Modem, number identification devices, answering machines and _.uwoan
accessoties (for optic signals, doorbells, e1C) v e 0.50 SEK
331A Small transformers and chargers sold mnmﬁmﬁn-w SR UOOTRRUURURURTTO 0 .10 21 21 L
341A Central antenna nmeBmE Quarterly declaration Om ﬁra sales value. .coviennns .. 0.01 %

. 4 Consumer ¢quipment
401A 'TV-sets (32 inches or larger) with or ,Snrocﬁ built-in combinations ... .. 180.00 SEX
402A TV- sets (smaller than 22 inches) with or without built-in combinations,
door and surveillance videos ......corniirinsns rrereennnesennnne 60,00 SEK
403A Other appliances such as radio, ﬁn_nov OU or U<U m_@nnm _Oﬁmmmnmwmnm
receivers, walkmans, tape recorders, amplifiers, clock radios, &mﬁmu TV- Uouﬁnm
TNUSIC INSTIMMIEIIES 1ovvenvestermergesnssenssmesssacesenssrmeansssssrarssines . . erernerieenenenns 1.00 SEK
404A TV-sets ﬁmw‘u_ Enrmmu ‘.Smu or without _UE# in noBUSwncnm cerermsrienserensereennenennens 120.00 SEK

mﬁmﬁé__@E,mm_iaﬁm%::dm@:dme_ssmma_._.muemﬂmum:mjm @ﬁqmaaﬂ:s&sﬁm\c 11
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- . 8.00 SEK

405A TV- sets (6 inches or smaller} ...
420A Audio, lighting and visual nn_Em.BnDﬁ for professional use ]
Quarterly declaration of the sales VOIUME. wurrecermmmmcmirmrremresricsimesecemresesssseencesmesssscescnes 040 SEK fkg
501A Cameras, video cameras, film- and wronomnmﬁr_n 835@ nn_E_uBnE.. ’
still-picture projectors ....cown..n. veesssnmenessessmmmssrsssennens. LO0 SEK

5 Lighting equipment

'801A Fittings for light sources for professional use, over 2 kg (excl. _.ﬁrn source) ... 3.00 mm,.mﬂ
8011A Totches, Tnma_uBm.m and bicycle lamps not recharging over 2kg

(exCL DAMELES) soororrrecerecevcrrermmemeremsnasssses e ssssssessssiassssnanens 3.00 SEK
802A Fittings for light sources for muho?mﬂom& use, under 2 wm {excl. rmm: source) ...... 1.00 SEK
8021A Torches, Tnmn:mn:mm and bicycle lamps not recharging 1-2 kg B .
(excl. batteries) S cereeres 100 SEK
803A Fittings for _.ﬁ“.; sources mOH home use, % Om sales value (excl Fwwn mo_.ﬁ.nav ........ 0.5%
or alternative (choose what's best for JOUE COMPANY) wrvivvcmmecrirrrrrrscorscsssssssssonsassssssscssssssssaces 3.00 SEK
810A Straight fluorescent tubes ..ovceornicrncreciiennee, serererrerseneaenerrerrnerseseanescerrrnrees. L0 SEK
811A Fluorescent Emrn Bulbs e eevenseneee (L80 SEK
812A Light bulbs .ooeesiessrreeen - cerieans v 0,06 SEK
813C Small light _u:_vm {Low-voltage w&omnn mnoa vehicles, OTEmHBmm-_.ﬁTﬂ anbm )
bicycle- and torches), Yeatly.cost per company. ... v 2,500 SEK per year
814C Photographic light bulbs, rechargeable light _uczum ?E&o TV, m:..o_nnﬂo_.. etc.)
Yearly cost per company selling such products. .oeeceeeecennnn. cieewee 5,000 SEK per year
815A LED light bulbs (separate sold) with screw socket or similar oo 0.20 SEX
821A Equipment for controlling light 9@5 mﬁﬁovnm _hmwn Hngﬁ ‘
IR-detectors for lighting) . - SRR | 1= 32 <A 4

6 Electrical and electronic tools o
120A Electrical hand tools (screw, diill, polish, saw, weld, spray) .., 200 SEK
130A Electrical apphances for cutting grass or gardening....oceeceerere e 6.50 SEK

7 Toys, leisure and sports nanmﬁnﬁ:» .
701A Video games for connection to TV-sets ... oot eeeeee et pe e e eeeene e 0.50 SEK /kg
702A Small electric and battery driven games and toys, _chnn and T
SPOKLS CQUIPITICIIE ovorvesseessmernsssesrasessaeessseessserss sessenenssasssseserasessssnsenssesssensssasssasrarersssesass v 0.50 SEK / kg
703A Latge mnxnnn&bm Hoo cm lenght, width or hight} electric mna_ :
battery driven games and toys, leisure and sports eqUIPMENt ...oimcnesrinsscieres 35,00 SEK

8 Medical devices .
901A Medical EquipmentQuartetly declaration of the sales volume. ...ooeveovvcvcsccccreeee. 4.00 SEK /kg
902A Hearing aids and equipmentQuartetly declaration of the sales volume.................. 0.20 SEK
1001A Laboratory EquipmentQuarterly declaration of the sales volume. .........wwwrmne 4.00 SEK/kg

9 Monitoring and control instruments )
903A. Fire detector, omnn& - crerrsssn s 12.50 SEK

904A Fire detector, jonizing (radioactive) .. ereresereneeasanenees . 37.50 SEK -

Fot the time UnEm El-Kretsen does not handle smoke detectors.
10 Automatic despensers ‘

For the time being El-Kretsen does not handle dutomatic dispensers (money- or mooam -) for ?.Ommmm_osm_ use.
11 Other - ]

1101A Small electrical appliances under 100 grams (not containing

built-in battedies or other environmentally hazardous ncBmonnnﬁmv ................................. 1.00 SEK

1102A As above (1101A) but over 100 grams ...oeeevineennnns . 2.00 SEK

1103A. Torches, headlamps and bicyle lamps not Hnowﬁ.m_bm under 1 wm '

(excl. batteries) - . e 0.20 SEK
1104A Rechargeable electrical torches and gnwnru lights 5& nwﬁmﬂ. ISR X 1 321 &1
1106A Products, not in any group above, 0,50 % of sales value {unless there is

special reasons for a lower or higher fee or other debiting model) wecoirerncceccrnccieecees 0.50 %
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