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ABSTRACT

Human living requires various forms of energy in order to carry out their
daily activities. In the present days, fossil fuel energy sources such as oil, natural gas,
coal or oil shale are globally used. However, the combustion of this type of fuel
typically causes air pollution and contributes greenhouse gas lead to many natural
disasters when entering into the atmosphere. Moreover, it is also a non-renewable
energy which is not sustained and wasted. The clean alternative energy, especially
solar energy, is the option for the human to turning on by using solar panels to
generate the electricity, particularly in Europe and Japan which has been widely used
for a long time. Speaking of the components of solar panels, there is a compound of
lead, bromine, arsenic, cadmium, and chromium, which could harm human’s health
and harshly affects the environment. Therefore, the effective measures to manage
solar panels waste is accordingly needed to be implemented in the near future.

Legal measures of the European Union and Germany have the principle of
Extended Producer Responsibility (EPR) defined in the laws, adjoining with the Polluter
Pays Principle (PPP). The EPR requires solar panel manufacturers to be liable for the
handling of solar panel wastes throughout its lifetime. From the start of a
manufacturing process, the production requires usage of environmentally friendly

compounds as well as brand-new innovation of solar panel which must be simply
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reused and recycled. Moreover, after the photovoltaic modules were deteriorated, the
owner or possessor is required to be responsible for the remains of the solar panels
to the solar panels collection site. Then, the manufacturer is responsible for compiling
of those solar panel wastes for further sufficient management which must also use the
environmentally friendly methods as well.

For Thailand, there are no legal measures for the management of specific
solar panel wastes. However, there are considerable law and subordinate laws
currently in force which may be divided into two sections: solar enterprise operators
and general household sectors. For the solar enterprise operators, it will be subjected
to The Energy Industry Act B.E. 2550, Factory Act B.E.2535, Hazardous Substance Act
B.E. 2535, and related 4 subcategories of subordinate laws. However, the key
mechanisms applied in the present is Code of Practice which its provision requires
landfill, landfill disposal and export to the country but does not include concretely
reuse and recycle requirements. For the general residents, it will be subjected to Public
Health Act B.E. 2535 and the Act on Maintaining Cleanliness and Orderliness of the
Country, B.E. 2535, as well as related subordinate laws. After all such legal measures
above call for the owner or possessor and local government to manage solar panels
waste, yet none of them requires the producer or manufacturer responsibilities. In
addition, although the law has broadly defined the waste management by reuse or
recycling, there is still no concrete definition. Besides, even if the waste separation
system is defined, in reality, the solar panels have not been sorted out of other types
of waste apparently though its complex components require a different management.
Accordingly, it is clear that Thailand’s current legal measures to manage solar panels
waste remains many problems that need to be improved in the near future.

This study is targeting on researching Thailand’s solar panels waste
management compares to legal measures of solar panels waste management of the
EU, Germany and Japan. The study’s objective is to search for the efficient legal
measures which may be applied to Thailand’s laws effectively. In the short term, the
implementation of the national solid waste management master plan (2016-2021) is

required. The establishment of a community hazardous waste collection site shall be
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a starting point for the establishment of a collection facility for solar panels, same as
in the European Union and Germany. This master plan also promotes more
establishments of a separate waste and recycling plant to support the recycling of
solar panels waste as well.

For the solar enterprise operators, there must be a revision of the Code of
Practice for the reuse and recycling of solar panels and solar cells particularly. Along
with general resident who owns or possesses solar panels waste must be obliged to
the mechanism under the Public Health Act, BE 2535 (1992), Section 6 (1) in which the
Ministerial Regulations prescribes the regulations, procedures and measures to control
or supervise the management of solar panels waste and enforces throughout the
country via its local governments.

For the long-term measure, the Act on the Management of Photovoltaic
Wastes shall be drafted instantly and may be part of the Electrical and Electronics
Waste Management Act. By then, its provision shall have the Extended Producer
Responsibility (EPR) principle concretely and includes the condition of environmentally
friendly design, manufacturer registration, return and handling method of solar panels

and the establishment of a solar panels collection center in the future.

Keywords: Solar panels, Electronic Waste, Extended Producer Responsibility (EPR),

Sustainable Waste Management
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change, in the context of sustainable development and efforts to eradicate poverty,
including by:

(a) Holding the increase in the global average temperature to well below
2 °C above pre-industrial levels and to pursue efforts to limit the temperature increase
to 1.5 °C above pre-industrial levels, recognizing that this would significantly reduce
the risks and impacts of climate change;

(b) Increasing the ability to adapt to the adverse impacts of climate change
and foster climate resilience and low greenhouse gas emissions development, in a
manner that does not threaten food production;

(c) Making finance flows consistent with a pathway towards low greenhouse
gas emissions and climate-resilient development.”

® Paris Agreement,

“ Acknowledging the need to promote universal access to sustainable
energy in developing countries, in particular in Africa, through the enhanced
deployment of renewable energy”
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seuszmdlnglunsimunslindanunaunuluniswdanszualniiegeds
wanantuLdn Uszmanie q walanfiinisdadiunisldndsaruain
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117 : Fraunhofer Institute for Solar Energy Systems!®

(% '
[ Y =

fauu e lanidndi1un1sinmessuuNan AN NS uLaI1AngNA

' [
a = 1

bW

(%
a o

FUDYIIWDLLDIMIUNING 2.4 1199 ULAD F9o19vn1eTul a.a. 2050 Yhlanaradinis

AnmsszuulriihanndenuuaseindgediaUssanm 4,512 Inedad Wisduaind a.a 2015 &

% 2

e 222 Inging

A5ARRITEUUNAR I nwadwaIe1ingiilan

ageumea Usingauaini 2.5 Jadunsuansdndiunisuszana

'® Fraunhofer Institute for Solar Energy Systems, “Photovoltaics Report,”

Retrived on December 13, 2016, https://www.ise. fraunhofer. de/ de/ downloads/ pdf-

files/aktuelles/photovoltaics-report-in-englischer-sprache.pdf
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#i11 : International Renewable Energy Agency"
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'
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aanusinglunind 2.5 udr unawaduasofingdadugunsaldifglunisuiamasniuain
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$edvesnrseindidulnihgeugniantdiintunuluiieg Aty Waunsgaduataiing
WMATTULADNANINANT I ULAALIN1TIANNSTINLR AR LaIa AR g T a9l Feagled
AsAnsaly

2.1.3 n1shuNaaatasananglun1suan i

3

2.1.3.1 ANMURUELAZUILNNVDILHILTARLEIDTANE

nsudalniannasulaseninddesenfugunsalndidgusenis

P & a ¢ = & ¢ aa a & ~ Ao
NUe AD LEaLaaLaIaneng (PV Module) ‘?NLﬂuq‘ﬂﬂimmaaLaﬂwiauﬂaamwmwumim

AN5N991N WY BANBU WIHIUNTLUIUNTNIINGIFERS IAF1U1T RS UNAINULEID IR
T dundanulnild lnedesidvesnnefindnsenuivaisiainihnegluwaduaseniing

¥ o Y a aaa o v a & o Y a P
LLﬁ’Jﬂ%‘VﬂI‘ViLﬂﬂ‘UQﬂiEJ’]ﬂ?ﬁLﬂﬁ@Uﬁ?‘U@ﬂ@Lﬁﬂ@i@uLL@S‘VIﬂ‘VILﬂﬂIWW’]ﬂ?%LLﬁG]N WaUsenau

¥ International Renewable Energy Agency, “End-of-Life Management
Solar Photovoltaics Panel,” Retrived on August 10, 2016,
http://www.irena.org/DocumentDownloads/Publications/IRENA IEAPVPS End-of-
Life_Solar PV_Panels 2016.pdf, p.25.
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fuiasaanlattuiuaifasldsunsenaluidndulninsenaadudalu® 191 waduasaning
Aenanalasunsimuinazgnudniuduasusnidel a.a. 1954 Inetinddeveauien Bell

Telephone? Faunswaduaseindonanvieanlaly 3 Useinn nande

¢ a =® a

(1) waduasaiinduiianandanau (Crystalline Silicon) %

1
§ a A IS o

WwaakasaNndlntarinisunansnefi1u1Us e NTANDUNHY
nsguaunIImIneanstildundnuaginuidmdulauuieg Senivaunes (Wafer)
U ldiluniusnluyael a.a. 1950 wazioidudiud 1Ay 03gnaInnssunasaIuain
WA ing Wwadwaseninduiadouldusenoulduknasad waseindansuRnfIuUndIn
o & vy A ¢ A ¢ a = aa =~ a .
N9l onauusladu 2 wuu Ae waauaeIRngYlaNAnTanaULUUNANAET (Monocrystalline
Silicon) waglgadiaseindviiananddnouluunansiu (Multicrystalline Silicon)

AMSTUNTZUIUNSHANRALEID1NNITTANANTANDUBUUNANLAL
(Monocrystalline Silicon) i SuauaINN1sdsgan@anulusssumaluguvemanese
AIBATUNIUNTTUIUNTNIINEIMansLazkUauduansTa nouusgnd® diunisaeuln
Wunvisiazitlofiuiigasasuugas fagnatetdumaduasaninduazitlotgadiasanfiag

[y = Y & 1 a [ I3 @ 6 @ 3
wane sunnefeuliluukuiiedtuazUsenavasunsy Nazaiaanysaliduunaead
wa@1e17ng (A1 2.6) 198 TudunounNaUNISUTENBUAIUULNTUHUABITINIT#D2995 b TN
P93 0a18lang AldonalidiulsznautesalTnznifenatsununedulIndouLay

wywdla™

2 gr5laifindendauraUseinalng, “waduasenfing,” duduilletud 18
SuAN 2559, 270 http://www3.egat.co.th/re/solarcell/solarcell.htm
?1J.S. Energy Information Administration, “Photovoltaics and Electricity,”
Retrived on December 25, 2016,
http://www.eia.gov/energyexplained/index.cfm?page=solar_photovoltaics
2 A Silicon Valley Toxics Coalition, “Toward a Just and Sustainable Solar
Energy Industry,” Retrived on Ausust 1, 2016, http://svtc.org/wp-
content/uploads/Silicon Valley Toxics Coalition - Toward a Just and_Sust.pdf,
p.6-8.
2 bid., p.9.
*|bid, p.20.

Ref. code: 25595601034514Z0G



15

W RTRrey naureres T uuria uria Ingot vl Tusiu
Polyeryatalling slicon Si nget growing Ingnt alashing Wafer aawing
<7 o
N1 i
) ™
b .
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=
wiauTiiuuriudedu Ussnauvsw uHAAR LRI AR
Lamination Framing Solar module

AN 2.6 NTTUIUNITHANLNILDAAWEID1 NN VRANANTANDULUUNANLAEN

737 : nstddhendnniaUseinalng®

] Multicystallins T
Raw maera Casting | siion wa‘e? Surtace treatment
——— = _
| i""‘" ‘ i v |
Photo 1 Photaz

| |

Back sde junction
| Solder \mrcrsvonJ 3
|

fomation

Electrode fsmation)

Juncion formation

‘ ===

|
b S et tanammens |
s 1 o ———

- e 4

QNN 2.7 : ATZUIUNISHANLNLYAALAIDINASYUANANTANDULUUNANT I

737 : Astddhendnnrausenalng?

a Aapd

2) wasusdeindviialauuns (Thin-Film Solar Technologies)?’

waduatefingudaiagiinislévagAeinifiddnumgung il
annsnanfuyuLazRuUsEAns i mlunsndnls weduaserfinduindanunsathunldlalu
vansdnuaizkazinishsinineg awihduianisin endegaty

1. wanilaainaglsd (Cadmium Telluride) Wuiwaduasaniing

yiaflduunlasuanuieusnnign eanilduyulunisudamNgauaziiussansninann

2 919687 19995509 20.
2 9aua7 19995509 20.

?"'supra note 22, p.6-8.
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fian Tnsgnanduliamnsotianldludmdedlalud a.e. 2001 wazfliuidenarsatiu
upsiwaduateindudatiduinsredndonunnniwaduaseiinduindy

2. ppUilasunalduuwialunuarsinaeUiUasdulfsuunaldsy
wwialus (Copper Indium Selenide and Copper Indium Gallium Selenide) Wumalulad
waduasorindvdafiduursiiiagnandulianunsatanldludenndvdls Fie1aufin
gravnIaImdsnuaInLaefingiosnndununsndndiduaziiuszavsam

3. FAroukuusrtaIiavsauuuliiisundn (Amorphous Silicon)
Fuwaduasorfinduuufisiuszaniainei uadesarnflvuinuisnituuundnddneuds
1,000 i1 Failsnandguiy feuldusznovlugunsaldidnnsedindvuiadn iy uiiing
wSesdaay Wudu L"?IaéLmeﬁ(ﬂg%ﬁ@ﬁgﬂﬂﬁﬂﬂﬂw%ﬂWWﬁ%g@zﬂLLGII?J A.A. 1970

(3) wasuaseinduiaiafdentu (Multijunction Cells)?®
Huwaduaseiindvdalndfifinisirarsisdidinatssiau

Ay iegndualunafuvesidvainierfindiuansneiuioiiuyuseansainlunisuan

v
A Y = o

nszualnin egrelsfinny wadwaserindudafddunulunisndnas Jsdrdaanznisldiv
ANATEUFDANTWALANATBUAUNITNINTINUY 19l TuT A.A. 2014 Wwadwaae1ingvdaNaN

Faneulasumnullonasnantesevay 92 vosnslidiwaduiase1indnavun uwilueuianalall
nsldwaduasonfingluzunuuduinniy Feeedn1snasnunaunusenitasemealaninnisel
1l a.d. 2030 Aziinsitwadwaiorindulenandanauanasrdoiiessosas 44.8 Wiy

wAFRAIUMINAATIUS LN AUD LA UATIUIERAIUNTS B A LA AR EVI9nLUA

Technology 2014 2020 2030
Monocrystalline
Silicon-bhased Poly- or multicrystalline
) 92% 73.3% 44.8%
(c-Si) Ribbon
a-Si @amorph/micromorph)
o Copper indium gallium (di)selenide (CIGS) 2% 5.2% 6.4%
Thin-film based
Cadmium telluride (CdTe) 5% 5.2% 4.7%
Concentrating solar PV (CPV) 1.2% 0.6%
Organic PV/dye-sensitised cells (OPV) 5.8% 87%
Other Crystalline silicon (advanced c-Si) 1% 8.7% 25.6%
CIGS alternatives, heavy metals 0.6% 9.3%

(e.g. perovskite), advanced llI-V

A 2.8 : nMulansUTzInunsdndunslidisaduasoningutinnng o

7111 : International Renewable Energy Agency?

8 supra note 22, p.6-8.
# supra note 19, p.37.
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2.1.3.2 anwuzns iduNaadnasa indlunisuanluili
(1) n15uAAARNIINWAIULEIDINATF1NSUASALSBU (Solar
Home System)

[ a o v A

nskanlriannasuiaseinddmsuaiusewdugluuu

' [
a ) o [

BusuIudmsuussvulununvuundaegrialnawazluanusasndessuuusnis b

Y
[ '

Tranursadndsanulndnlelea nrstaluiunvuuntduinasldiwadnasonfindwuudasey
(Stand Alone System) @elifiszuvanedalniliunieites Ingddanisldaniglsuiou
1 (v} 4 = 4:4' < € 0 @ d' @ 4:4' a 9130 gj ::’41 a gj '3
wiagnds wazdeduunmesilugunsaldrdgiionuluiingala® Nl n1shafaunssad
waeindlun1ERARIULNSIA1vRals IS aunsaludle seundiWaun1TuNTTE S UL v
Tsasaulumilosnananstanasunawny feasldwadwaio1indhuusanussuuIvuie
(Grid-Connected System) ifipsannlsasouluivadioadissuuusnsini dwmsuusenelne
TasinnsasasulilszusunilauaulaRn A IwHITad WA RASUUNAIAILSILSDUNSDDIANS
13 (Solar Rooftop) wiandalwinldluasaiseurseataimingliuiniieuussgle ds
NSRRI UURBAUSTUUIMUNE >
(2) nswaaluirnwassuuaseinglugunuulsenundalnia
NALULEIDAE
nsudalihanndanusasenindlugunuvulssnundaluiiy
' I & a ) o P aa A a ¢ A
wiseanilu 2 Ussian e Yseinniionfendanuanusounilaamiigeainuatonfindiiie
NARNTEWa AN F958n71 Solar Thermal Power Plant 1599 1URARNAN WA 991 ULaID19ARE

Usziandladfinisldunawaduasorfing unldnszanvurnluailudiulseneulunisudn

o

0 gfiv Junsiasygus, “anuianalasiolasinsiwadndanulasoinddinsu

ATITou nalfnw: Nyt umuela® muarsuna gunelnslen Swminnigauys”, (NS

[y

AUATDETTUINUNTN, I RLUIANTIH WATIVNA E5IILFERS, 2551), 14.8.

§ au

Linssunsal #yand, “uesnisnmanguanglunisdaasunisudaliinann

| [
6 a a v v

NI ULAIDINRINAAAIUUNEIAT”, BAnerdnusunitudn, AuzdadIans

UNINYIRYTITUANERNS, 2557), U.14 - 15.
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nszualifin® drudnuszanmils fe Ussuaniliunswaduaserinddugunsalluniswan
nszualnih Tnethunaeaduaseniindundaliuinaiuilland Fu3end Solar Farm
2.1.3.3 Uymndaandensuiinainnisiansenuasisagoniing
(1) aaumsalgnuraganuaaifinglutaguu
gnusaduasoingieldindusiniatedddlniuazgunsal

a & a

didnnsetindegranils arusudeuiganiglsuindiseiniasesldiniiuazeunsal

[

SANNTaund>? neenananilangnurgaaLasenndtulureidnnseiinded1auia e

D

U

Fe% el 1T .. 2015 vedidnnsedindinlandiusuuia 41.8 d1usu wiogaslsinnu
Frdumnnunaaduasonindruiifies 250,000 @iy visadnduiesdndiusasas 0.6 Wit
FausiUsuamnnunawaduaseningosdaiisiuiudos urduiiesminmsinaeszuunan
Tiharnndunasenfindifiviuetreioiosiilan Tnsanizlunivies Fedmu
Usena N ML T AU NS I UL ULASNE SN DN WA, 2558 B9 Wi, 2579 1
Faiuleurefiazifiuidinswanlnilagldndsanunaeingds 6,000 wnzInd dotnnelud
W.A. 2579 BnY

nsfndesyuuNaa e nndsnuLasefindiiuduethasioriio
uil e19vililul a.e. 2050 enafinishadeszuundalniianndsnuuaserfindgeds

o <

4,512 Ine TR (NINA 2.5) f91U USUan1sttwaasaaafindgauiudunuluaieg was

A8Tul A.A. 2050 919TUSUIUTINLHAITARWEIDIAASANTULINDIUTELI 60 ausu

*2.S. Energy Information Administration, “Solar Thermal Power Plants,”
Retrived on December 25, 2016,
http://www.eia.gov/energyexplained/?page=solar_thermal power plants

% g9l7 19995507 55.

* s wludedyad Inda dendan waz uilelng Inla, “vannisvereniny

SuiinveuvewNanluuSUNYaUsTIWMAMAITRIUT N13IansennandaiaTasldlninuay

s &4 Y A o A

dinnselindludsenelneg,” uwlalag Uoun uludiedyad, dududofun 9 Fwnau 2559,
http: / / www. greenpeace. org/ seasia/ th/ Global/ seasia/ report/ 2009/ 9/ extended-
producer-responsibility-non-oecd.pdf, u.1.

% supra note 19, p.32.
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AR 2.9 : nruansdadIuTINLRTaaLEIeIingluauAn

721 : International Renewable Enerey Agency™
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nan ﬁLLﬁ%LUUlUG]’]lIﬂﬁﬂ’Hﬂﬂ’]ﬁLLﬁ’J A19BUAITNYNTNE ‘1/1LUUﬁ?UUi%ﬂ@U@QIULLN\‘IL“Haa

waseindiuaznalitinanuidemeneguainouieveiuywd dad wazdundoudy

2931911391 Faiu 1513951ANNI T UNADILAI IS NITARNITTINLNULIARLAIDIAR 69
v | a o a £
gnsiesnaulemdsndenaziinusiely

(2) 33N15AANISVINLALYARKEIDINAE

!
v A

sanlananluluidednedu ernwudgadiasaiadfalainiu
a a a 4 = = [ I3 a €@ 2 aada [
8= DANNTDUNAUTLLANNTLL FIN1TTANITVINLNILTARWAIDINNE N8 DUADITITNITIANIT

o v o o a & a oAl LA 37
LU Y INUNUNITIANTIIVYEBEANNIDUNEDU NENIAD

% supra note 19, p.32.
" nsuile, “verdiannsetindluavegile,” duduleiuil 4 unsiau 2560, 910
http://www. greenpeace. org/ seasia/ th/ campaigns/ toxics/ electronics/ where-does- e-

waste-end-up/
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1. msilenau lunatedsemaiinisdaniseezdiannsedndlag
1435n158enau 1wy Ussinaansgowsnn dnvsilanavvezdiannsedindds 4.6 arudu
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3. mydnduanldlng (Reuse) n1sihnduinlelvaiaunsagnene
mslfuvesunawaduaseniingld lnounuvaduasenfindinneragnaseenludsussinadil
ANUFpInsndukase indidundnunawnusaiaulszanadiin Wunselenali
Useimardaiaunmaniilenadndmdsunaofindle® sgrslsing msthuneead
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Ioog19m

*119a175An1uR 899131638, “AusuiinveuveNanlun1TIAN1TYIN
nanduaaTosldludrnazdidnnsedndlulssmalng 7, Grendnusunidudn auy
TRANENS UMINYNFUTITUFAERS, 2555), 1.9-10.

** supra note 19, p.14.
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4. N153leAa (Recycle) N1sdnniswniazasldlniviegunsal
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lnganiziniy wienadeladnginunagaduasorindiluginiasesldlniuazgunsal
diannsefindegnimils wazditeidureududunsedniie JeieedinsAnwmannisdnnig
MA099g19AINa17 YanANUULAITREna AR udyyIuIeadlddidunsaiiinisdsesn

L4

INwNgadLaIaindeantuianisuenyseina salutannsmamenguuiglunisianis

FINUHIATLEAIDING NTUTEANTAMTDIannMelsU Useweaeasull wasUsenagUu e
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WIguiiguAuNInsNIsnIengruneveslsemnalnewasylmniuddyn1reauinsnismis

ngveRsnatuund 4 sisly

3.1 NANNITIANITYINUKILYARUAIDNANE

Jaqu ldfindnnisdanmsdanisununaeaduaseriindlaoianis usiile
fnsanseidousganiglsdindeeineIeddlniuazgunsaididnnseiing (Directive
2012/19/EU of The European Parliament and of the Council of 4 July 2012 on Waste
Electrical & Electronic Equipment (WEEE)) ?fﬂmwﬁmﬁauﬁlmLﬁu@mmﬁw%’gamq‘[iﬂd’l
sewnieIedldlniiwargunsaldidnnsedndatuiduiusenialdiileuil 27 unsiau
A.fA. 2003 lngmvualinisiansenuraraduateindnetegnglananinusinuszidey
atuil musefvatiudananldfenndi “ededdlnihuasgunsaididnnseiind” 149
vinefs gunsallanansovhanunanildlasendenseudlniivSoaunuusmanldh wagly
vineAuTINTsgUnsaiilinan Tou vietauiunavesnseudliiiwEoaunuusivdnludia

gl aail Wownswaduasanindilugunsalldlunisndnnszualiilugs deudiodndu

! Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, Article 3:

“1. For the purposes of this Directive, the following definitions shall apply:

(a) ‘electrical and electronic equipment’ or ‘EEE’ means equipment which

is dependent on electric currents or electromagnetic fields in order to work properly
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tu Wifinsdmuaiewanununeves “ernnsedddliuazaunsaididnnsetind” 13
1ABRNIZLTUAL WALLDRANTUIANNRLIBUDIAITT “VDLELSUNTIE” FIUID vosded
I a A J Y a [ ' s a 1% Y] [ 1 a
Wuniwvsenaliiindunsiedauywduazdinaauialy duetailunaniainusuiu
AauTANIaNIEnm el nIensunsielsa veudedunedninuaudalily JUfaTen
Juusd nelnAnfivuazlsaliuds? Fsorananliwnunaraduaseniinduudninluvedy
HUATIIBE1INTL® LazaI1TauINEaNN1TNITINNITURLEYSUATIBUEAUNITTANITEINLKS

WwaaLkaeinglaluiuy

3.1.1 nann1ssedelineunseatesnualeuniin (Precautionary Principle)
ndnn13szdelineunsatlasiuataniin (Precautionary Principle) Usng

ulutnasaddngy 1970 wumsuilvdydwedeutuiivdnnis “grevafiwdugine”

&

(Polluter Pays Principle) wsindnnisasnanansaldunlatymandoulaianizniemds
Aanudemetinduua uausnsainudemeetauinuisumdaauldauisaunlalem

AIENIIUALTANLASNElALAINEI0E1AE7 Y UBNAINUULET UNNTRUITENTONANFIUNS

and equipment for the generation, transfer and measurement of such currents and
fields and designed for use with a voltage rating not exceeding 1,000 volts for
alternating current and 1,500 volts for direct current;”

& =

281U19 1ATNN, nANUI8FIAREN, WUNATIN 3 (NTUNANUNIUAT

L ) fa

dninilarideyeyuy, 2557), w.411.

*Uiun wludedyad Inda deadan waz uilalng nla, “ndnn1sveneainy

U a ¥

SuilnveuveuNanluuTUNYa I sTIMAMAITRIN mMsdanisenudnsaeiesedddlniiuas
diannselindlulseinelng,” walay Vs wludedyad, AuduiloTuil 9 daau 2559,
310 http://www. greenpeace. org/ seasia/ th/ Global/ seasia/ report/ 2009/ 9/ extended-
producer-responsibility-non-oecd.pdf, U.6.

*World Commission on the Ethics of Scientific Knowledge and

Technology, “The Precautionary Principle,” Retrived on December 19, 2016,

http://unesdoc.unesco.org/images/0013/001395/139578e.pdf, p.7.
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L2 o Y o1 A U U 4 dﬁl Vo U 1 a
nannisseiilineunsedesduarmihillasunissuseseglulfyan

n393le MMIdIndoNkaNITHAILY A.A. 1992 Tunann1sh 15 Fuseniedlnsysieg

'
o v oa

ANUALINTNITNI55EIININBU LT UNALdE 87191998 AATUNUAILING DUAINTN

=) 2 a

wiagdaldfauidensendngrumainemaniniiaailainfanssulavsdmansenuse

s

' (%
) [ a Y =

Aunndeuniali® dusunguunvdindeuvestsunalnetu dnsumdnnsiinUyaaly

TunsevlnygRdaaSunarSnwIAuAIMEINToULIYIFA WA, 2535 luniianeatunis

[

AYhBLMTATEiRansENUAIAADN MITmUmIATE AN EadeslaT Y
LAYNNIAIVLANIATEILAILANNARBAINUMANT LA 7uHIN19210uRUNTTANITAMAN
Aawndey’

3.1.2 wingnasafiwlugine (Polluter Pays Principle)

Tunlsdede Taking Action: An Environmental Guide for You and Your

'
=% o [

Community §38avTaelasen1sasuindouunsandszv1915 (UNEP) Tud a.a. 1995

a

ié’ﬁmwé’ﬂﬁdauawmﬂuﬁﬁh81%1 ANoualiylazas 1A UdemeunsIsuYIALay

Y

a 1% 14 [ Yo a I a (% (% a (% | " ¢
Z‘NLL’J@@EJlIGlENL‘Uur}di‘uNWUEJ‘UQWLﬁﬂﬁ?ﬂiuﬂ’]iﬁ](ﬂﬂ’]iﬂUﬂﬁ’mLﬂEJ‘W]EJGNﬂa’D ("The ‘polluter

pays principle’ states that whoever is responsible for damage to the environment

5 529U (905307 2, 1.47-49,
¢ Rio Declaration, Principle 15
“In order to protect the environment, the precautionary approach shall be

widely applied by States according to their capabilities. Where there are threats of
serious or irreversible damage, lack of full scientific certainty shall not be used as a
reason for postponing cost-effective measures to prevent environmental degradation.”

L L4 1

"gaudng JUSNeY, NUINEINAIEANILEEYNENIEIIAGONANTURANIIUNG

N15YALYELEE981 wagn133eIuTefinin, (NFTUNNUNIUAT @ dnANARYIgWIaInTal

URINYAY, 2554), 14.50.
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audevesuywdazdsingeula

¢ el
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nevumumdngnevafiwlugined vinliiiaanuasdedmandnaniazluglassasenis

ey

&

%4

WY tulusEUUNITANESVRIUTEINARSITRIUILAL819a3 1 INANTENURBE U LAATIA B g
wunfun1srsAduinngeiududunaunaninandeswuniunseiuunisdwindeud
geuvseld' dulu Tuuynsssleismedundonuwaznisimun a.a. 1992 lundnnisn

[

16 3alanamannislidn Sgaasldimsaslionaasygeansineatduayundnainaiiillig
UszavsnnuazlinsznunsziitousionsiuwaznisasussninesUseme ! 1wy msdaiume
dwandou Arsssudenlunisdanisuaiinv N13318RugANUULAUTEY YUY NIBN1TARNTTY

AunBonsineatunisinasgunsalilonisaunuuaiy 1usu'2

8 Roy E. Cordato, “ The Polluter Pays Principle: A Proper Guide for
Environmental Policy,” Retrived on December 29, 2016, http://iret.org/pub/SCRE-6.PDF

O $29Ua 15995507 7, W51,

10 §r9uda 139973977 7, 1U.52.

"1 Rio Declaration, Principle 16:

“National authorities should endeavour to promote the internalization of
environmental costs and the use of economic instruments, taking into account the
approach that the polluter should, in principle, bear the cost of pollution, with due
recard to the public interest and without distorting international trade and
investment.”

12 599487 17995599 7, 1.53.
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3.1.3 #anNN15IANISVRLEYURSIE

Feilananiuiudinmnunsgaduasefingdelaindurendesunsiy
st TnsunRvendesunseasiidulsznouiidudouilinissnnisveadesunsiy
desliinaluladfaduiudounazldaliinegs Brisdansveadedunseifesimils Ae
nsanUSinaeadesunsetiu ?iqmﬂLﬂu%aaLﬁaé’umwsmmgmummsmssﬁwlé’wmﬁ%
nanAe’

n153bLAn (Recycle) unedie nsuvendedunsienyuisuinlylng
Tudnwasnandueilnd Jedeerinunszuiun1swanuisUsznis 1wy n1siinsyandady
drulsznauveaiagasLase1nndurualiazidonnatalumvuianaziinduluneeuduy
wawadLaefindanadamils 1Wudu

Asunaua gy (Reuse) viunede n1sunvedssuns18nauN
Tngldrunszuauniswdnle g 1wy Ussimanmuilavisuraigadiase1findiniliunlseimne

v v v

maevmuntiluldne Dudu

13197 (Reclaim) s nsafavseusndiuUseneuiideanunsald
Usglgvilaluvaadsdunsneunlttuselovy

nsusuannnauunlglug (Recover) uneds nsusuannwsudulag
ladpsinunszuiunsuanlag LLéI’JﬁWGUENL%Uﬁi‘]ﬂﬂ%uﬁﬂ’lwLLﬁQﬁUﬂﬁUNﬂﬁﬁﬂ

N13YOULYN (Repair) KUI889 N1TUIVDUFTUATIIUIYDULYULAIUN

naulUldlua vilvanUSunaveadedunsiengnitale

¢ A a

A5an (Reduce) muneds nsannslanansueiviedwesfionansliin
Youdesunsie wu madenldunraduatofindsiafiduinstudsadenunnniedindu

wadniduresdedunsieainnisanaiinssull 2 wuImie Ae n1san
USinamaadefiuvastnde d1us nuuivnandsiensdounldlml defindrondaiunisan
Uiinaeadedunmeainyuruildnaaluuda

wdnmsTanisvendesunsioiinanluiiy fnvaradendstundnns

Jannsveadeeg198sBu (Sustainable Waste Management) Z3fifon1sdnnisvesidslneag

B 519687 15995507 2, W.413.
Y 9aua7 1903509 2, W.374.

Y 51987 19905599 2, U.374.
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Fovdnnsidfyussnavilwemdnmsdansvendeetedduiu fe mstesiuldldin
vesdosaualutuusn iosmnnsdanisvendeseisladinis uffinduisnsiia udfios
dawansznusedundonldldimiddafnimids® udnnsdnnisvendsegiedBuldiaue
“Srsudurasnsinnsveade (Waste Management Hierarchy)” naafe N159AN15v0dLde
Tngl#Asdamsimngannazduiingde dawandeusnnilaniFesdiduiuatly douazdans

VYBAUFLAIITTNIMIAVDUALTY UTINYAWAINT 3.1

Waste Management Hierarchy

':% Source Reduction & Reuse
%
: A’%
\_ Recycling / Composting
\
A\
\
A\ Energy Recovery
\
\
\; Treatment
< & Disposal
b
< y
'; 4

AT 3.1 AIRUTUVRINITINN1TVBNLEY (Waste Management Hierarchy)

fisn : United States Environmental Protection Agency’’

' Monica Pianosi, “Waste Managenment : Sustainable Waste
Management,” Retrived on January, 15, 2017,
https://torinobyveg.wordpress.com/2012/11/19/sustainable-waste-sustainable-waste-
management/

" United States Environmental Protection Agency, “Waste Management
Hierarchy and Homeland Security Incidents,” Retrived on January, 15, 2017,
https://www.epa.gcov/homeland-security-waste/waste-management-hierarchy-and-

homeland-security-incidents
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3.1.4 n8AN15VI18AINNTURNAYOUVDIEHEARN (Extended Producer
Responsibility)

nannsveneamiuiavouvesnandundnnndaleuieildiunis

tiauaidunfausnlusissures Lindhaist uag Lidgren fiiniaussio¥guiavasussine

aulud a.e. 1990 nannisaanadundnnisdeulauieNwauiseganuanuanyly

'
a

293ulgu1gN1TINAITAINIAADN 3 UanNN1T A Nann15UesAU (Precautionary Principle)
nannnsignenaiwilugane (Polluter Pays Principle) uazn15UsEIiULUUATUIDTTIN
(Life-Cycle Assessment) @15¢dARUBIANNITAINGTI AD N15VLIAIUTURAVDINHEN A
asounguaaenoignIstinulunaztisve wdndueitug dudlutuneuniseanuuy
wanSaslnduinsdodaunnden msflszuuiuAundniu uarmsdansunadndusilagld
Bnsihnduanldlvivsenssloea®

nsiazilindnnisiananduatuluneufo venanasimumdy
wasnsenguaneuds sulufesdinsliindesiiomauasugmansidunduadulindnng
FfananRndulddnde Tussssmady orautmdnueisnnuiuiiaveuesiuaneenldiiu
2 nsdl Ao “Full EPR” Fufunsdfifvuaunsnisligudndosuinseundnfusidy i
Tumsnenmuazniansiu Faduszvuildegluanameglsy guu uazinvald snnsdl

wila fie “Partial EPR” Fuduszuuiidvualiindsaduayuanizgadiunisiuvinty lay

4
= =

] a v Ao v o Ny Y 19
PeRuaumuiineuiisguadnnitu Judussuuildegluusymaiu
3.2 ymsnismenguanglunisianisenurssasiaeiindvasinsssme

lusslsemelagianizussmaluanainglsusigddunagaduasatinglunis
nanlifndurauiuuds vililulagiuivendsdunsisaineinuusiaduasoniing
SudINa U TEMAMAIUUADINNIATN1TN N YMUIETUNITIANITEINUNIGAG LA ARG

Immawwuamﬁugﬂﬁiim YDNITNUULAT NITIANITYINLNLIARLAIDIANG LUUIINT

18 5 9ua7 19995507 3, W.0.

19 _a ° a0 o a o ¢ A Ivlwﬁ o
96191 IFUINTTIA, "IN T.U. NIFIANITYINNANNUNLATDILY LAY

9

v oA

gunsaldanvsedind (aduuiuusanile): arunimianudunde?,” duAuledun 11

uNg1AU 2560, 910 http://thaipublica.org/2015/11/sujittra-e-waste/
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Judusesdinisdeeenluidnuentsemalugvendsdunsivetmils dawmnegniglanaln
AUBUFYYIVNIAIIEAITAIUANNITATBUBTIULAULAZAITAITNTIVBUALTUNTE
(Basel Convention on the Control of Transboundary Movements of Hazardous Wastes
and Their Disposal) Anee
3.2.1 aYdYIUILYAIIRIEN1TAIVANNISLARDUEI8 TIULAULAZNITINIAD
=
YBILHY
1 3 a o I3 aa [
ANSEIDNTINLHNLTAALAIDMNTLURTUanNUSEna LTUITA159RNS
YINLNARLAID1NNgUTEN15NTveIU semAlnemunn s luUsenARMENSIUNISANTU
ANITNENIUY 1599 U19IN15T09AU WALY LAZAAMIUASIVEDUNANITENUAILIRADUEINSU
AusEnaufan1sudnlnihndsnuiasenfindannalulagunddilaliamdniidiedealasy
luaygnusenaufanisudaliin wa. 2557 uagUseniAraenITuNISMAUAINIINENY
1399 UIMTNIIAUNITEBNUUUARAILAZNITINNTTVETLAZNINYBLEEE T URUSENBURANTS
nan I ndsnuLaseindannmaluladunslnlnliawmsnilasuniseniulidesvasu
TuayginUsenaufanisudnlufin w.a. 2557 BamngInuaaigadiasanindainany
folureudedunmenusydyyIuwaindienisniuaunsindeudneduLauLasn1siIde
F9U091d89UNT18 (Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal) k&3 Usgwnalnalugiugnifveseydygyiaty
v} 1 I I Y =l (v Ly} ‘&J Y Y] % I~ a
sanandeunnagngldiusnsdiveseudygratull lnedsemalnglidnentudndunifves
audyradunenaniliodui 24 wgadInigu w.e. 2540 waziinavsAulddaussinalneg

v 6

AIUATUT 22 nUAIUS WA, 2541 Wusiuun®

[

aydyauwadueyd g Beivuavdninasiieatunisinioudeves

q g

Hedunsretuuauivedisanluidnuenatniunesiyuus lnedianunsuaiiveAunses

(3

guameudeveuyviuasduwInnouanvendsdunsie Tingusvasd 3 Usenis fe

2 ATUMIUANNATIY NTENTNNTNYINTTITUNALALFILINNEY, “OUdynIuea

11978NITAIVANNITATBUE I TIULAULAZNITAINT VLA T UNTIY,” Fuauiladun 10

Jguieu 2560, 310 http://www.pcd.go.th/info_serv/haz_basel.html
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d90aniNusNIUNARMIINITARRUE Y ARRa1NkasUITYIMY AaenIuinvitlenalsiiie

B) e

A P Y v % A v a M Yo
AnuN1sRReudevetdsdunglignaes mnUsemeavanemnedilalinnudusey lilasu
N15WAIA9NTN K38 lUTFIBIUIEANNALAINTIBANUAIUITOLAEINBTUNSA1TnUB LY
JUATILAINAT Usemalarenelisnunanasnanauvseligdeeaniiveadedunsiowmeaiiiu
nauly suunmstesiunsanasuindeudievsadesunsieeenlufsludnuseimnanils®

MINLINTT 1 (a) Yosudyy 1atufIng1d AuandninuaiveIvesdey
sunsefesegnelaviduveeydynraduilin Fonluvotduduns18AUNIANUINT 1
b4 U %} 523 :il‘ d‘ a Qll v 1 a % d‘d 1
eeydyy1atuil® Fuilafarsann1ARuIng 1 waInudl vesdedunsienildiudseney
yasarsunusbuszanlusiu (Y10), Tasuley (Y21), asvy (Y24), uaniiley (Y26), Lagngm
(Y31) druuaaudgnivualiluaiaauiny 14 wagdeinaniuwdrluuny 2 1unswad

a 6 v ¥ =B 1 = =1 a
uaseinddiundinaidiuusenavanarsislnussianlusiu lasdey a1svy uaailey
wazagia Aelly nunsgaduaseindInduveadedunsiendesgnatuauniueudyny
atull Taworaneaguuinsnisnianguuigfaiunsadinalelunisdnniseinwaaead

waveindnueudyanuialavatelsens Asllfe

L ASUAIUANNATIY NTENTNNTNYINTTITUALALFWINGY, “Uoynoydaya
Y} YN T S VI SV a

UNDA RANNITHATAITTEIALY,” FUAUIBIUN 10 UuUIEU 2560, 91N
http://ptech.pcd.go.th/baselweb/basel principle.php

“3anadl funsnsany, “Unsn1snanguunelun1sdanisvendedunsieain

a [ 4 a « a LA a a 4 Y a aa s

wandualidnezdidannselng,” (Anerdnwusunidudn Auslfrians
UNINYIRYTITUAERNS, 2549), 1.48.

# Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal, Article 1 (a)°

“The following wastes that are subject to transboundary movement shall
be “hazardous wastes” for the purposes of this Convention:

(a) Wastes that belong to any category contained in Annex I, unless they

do not possess any of the characteristics contained in Annex lII;”
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audyauea Mvualvssnseddioenvendsdunseuddisgiundmseniigauiiiy
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guavessgiiud (Competent Authority) nsmuiliuanednuaidnes Tagldnwnisggind

gousuifissatiuifiendeonou waznisudedsnandesddeyaifvrfuvendosunsiese®
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nuulesgHUNI AT UnTsFeudundl dewihmilsdenaunduludeigidseaniiasdueon
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viseligugaulvind mndugenazivuaRauluiiudulivseld vsessvetoyaiiuduiie
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Uszneun1sanaulanle vl Sgi
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srdnineulasumisdelinnuBusen®

spaniividivudliddsesnindeuieveadesunseluds

g

? Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal, Article 6°
“1. The State of export shall notify, or shall require the generator or
exporter to notify, in writing, through the channel of the competent authority of the
State of export, the competent authority of the States concermned of any proposed
transboundary movement of hazardous wastes or other wastes. Such notification shall
contain the declarations and information specified in Annex V A, written in a language
acceptable to the State of import. Only one notification needs to be sent to each
State concerned.”
# Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal, Article 6°
“2. The State of import shall respond to the notifier in writing, consenting
to the movement with or without conditions, denying permission for the movement,
or requesting additional information. A copy of the final response of the State of import
shall be sent to the competent authorities of the States concerned which are Parties.
3. The State of export shall not allow the generator or exporter to
commence the transboundary movement until it has received written confirmation

that: ...”
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uanantu SsniAveseydygddivusnsdiidesannguuie
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(Illegal Traffic) 8nee

felunindy nsdidnmnudemelussnininsindoudhevende
duUnIIEVIENITANaRUdtRRNvandrdunsiwaantulneliangvuie S§n1Aveteydyny1013
FessuiinaaldAndemeiiintunu fisansuneaindisanusuinuas msvaldanudome
deswnanmisiedeudiediuuauresrendesunsieuaznistiidn (Basel Protocol on

Liability and Compensation for Damage Resulting from Transboundary Movements of

% Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal, Article 9°

“4. In cases where the responsibility for the illegal traffic cannot be assigned
either to the exporter or generator or to the importer or disposer, the Parties
concerned or other Parties, as appropriate, shall ensure, through co-operation, that
the wastes in question are disposed of as soon as possible in an environmentally
sound manner either in the State of export or the State of import or elsewhere as
appropriate.

5. Each Party shall introduce appropriate national/ domestic legislation to
prevent and punish illegal traffic. The Parties shall co-operate with a view to achieving

the objects of this Article.”

Ref. code: 25595601034514Z0G



78

Hazardous Wastes and their Disposal) a813lsfinnu $5a1Avesayd
wsamagnyiAdentasatuilmedasisaaldandeme”’
3.2.1.3 1ININFETUEYUNITIANTVRUHEOUATIY

(1) N15a519A1Us TR TENINUTTINAS

2 rauda 15905507 21.

% Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal, Article 10°

“2. To this end, the Parties shall:

(a) Upon request, make available information, whether on a bilateral or
multilateral basis, with a view to promoting the environmentally sound management
of hazardous wastes and other wastes, including harmonization of technical standards
and practices for the adequate management of hazardous wastes and other wastes;

(b) Co-operate in monitoring the effects of the management of hazardous
wastes on human health and the environment;

(c) Co-operate, subject to their national laws, regulations and policies, in
the development and implementation of new environmentally sound low-waste
technologies and the improvement of existing technologies with a view to eliminating,
as far as practicable, the generation of hazardous wastes and other wastes and
achieving more effective and efficient methods of ensuring their management in an
environmentally sound manner, including the study of the economic, social and
environmental effects of the adoption of such new or improved technologies;

(d) Co-operate actively, subject to their national laws, regulations and
policies, in the transfer of technology and management systems related to the
environmentally sound management of hazardous wastes and other wastes. They shall
also co-operate in developing the technical capacity among Parties, especially those
which may need and request technical assistance in this field;

(e) Co-operate in developing appropriate technical guidelines and/or codes

of practice.”
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(3) MsatiuayuAIURUNLY

% Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal, Article 13

“1. The Parties shall, whenever it comes to their knowledge, ensure that,
in the case of an accident occurring during the transboundary movement of hazardous
wastes or other wastes or their disposal, which are likely to present risks to human
health and the environment in other States, those States are immediately informed. ...”

0 Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal, Article 14

“1. The Parties agree that, according to the specific needs of different
regions and subregions, regional or sub-regional centres for training and technology
transfers regarding the management of hazardous wastes and other wastes and the
minimization of their generation should be established. The Parties shall decide on

the establishment of appropriate funding mechanisms of a voluntary nature.
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2. The Parties shall consider the establishment of a revolving fund to assist
on an interim basis in case of emergency situations to minimize damage from accidents
arising from transboundary movements of hazardous wastes and other wastes or during
the disposal of those wastes.”

*! Directive 2002/96/EC of the European Parliament on waste electrical
and electronic equipment, Article 1:

“The purpose of this Directive is, as a first priority, the prevention of
waste electrical and electronic equipment (WEEE), and in addition, the reuse, recycling

and other forms of recovery of such wastes so as to reduce the disposal of waste. It

Ref. code: 25595601034514Z0G



81

atvildaldasranalnlifuilandefiumniesesddliniuazgunsaididnnseindlagliide

Aldeiieliussqingussasdlunisanusunamnniadddiniuazgunsaidiinnseingd

d 4

Bnde™ ofls museilevatuiifmuaussinmiaieddlihuargunsaididnnsefindfisiogn
dan1517 10 Useuam
donlginmsuilufiniuszsdovatudinanuagldinnsuseneldssdeou
hemnuansarieseddliiuazdidnnseiindatiuiidestu (Directive 2012/19/EU of
The European Parliament and of the Council of 4 July 2012 on Waste Electrical &
Electronic Equipment (WEEE)) tila¥uil 4 nsngins a.a. 2012 uazdinalddaduiioud
13 Famaa A, 2012 @svddnuessudevatuiivsynmnis fe fnissmueliunagad

[

A ¢ & = ca & A eaw ~ o Ay a3
LLﬁﬂ@WWWSLUuLﬂiaQIﬁWﬂWLLazqﬂﬂimaLaﬂﬂi@uﬂa‘wmamﬂ ANITIRNTNITLUYURUU UMY

Y

also seeks to improve the environmental performance of all operators involved in the
life cycle of electrical and electronic equipment, e.g. producers, distributors and
consumers and in particular those operators directly involved in the treatment of
waste electrical and electronic equipment.”

32 European Commission, “Waste Electrical & Electronic Equipment
(WEEE),” Retrived on January 7, 2017,
http://ec.europa.eu/environment/waste/weee/index_en.htm

3* Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, ANNEX I:

“Categories of EEE covered by this Directive during the transitional period
as provided for in Article 2(1)(a)

1. Large household appliances

2. Small household appliances

3. IT and telecommunications equipment

4. Consumer equipment and photovoltaic panels

5. Lighting equipment
6. Electrical and electronic tools (with the exception of large- scale
stationary industrial tools)

7. Toys, leisure and sports equipment
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8. Medical devices (with the exception of all implanted and infected
products)

9. Monitoring and control instruments

10. Automatic dispenser”

3 Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, Article 4 :

“Member States shall, without prejudice to the requirements of Union
legislation on the proper functioning of the internal market and on product design,
including Directive 2009/ 125/ EC, encourage cooperation between producers and
recyclers and measures to promote the design and production of EEE, notably in view
of facilitating re-use, dismantling and recovery of WEEE, its components and materials.
In this context, Member States shall take appropriate measures so that the ecodesign
requirements facilitating re- use and treatment of WEEE established in the framework
of Directive 2009/ 125/EC are applied and producers do not prevent, through specific
design features or manufacturing processes, WEEE from being re-used, unless such
specific design features or manufacturing processes present overriding advantages, for

example, with regard to the protection of the environment and/or safety requirements.”
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> Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, Article 5 :

“1. Member States shall adopt appropriate measures to minimise the
disposal of WEEE in the form of unsorted municipal waste, to ensure the correct
treatment of all collected WEEE and to achieve a high level of separate collection of
WEEE,...”

%% Copenhagen Resource Institute, “Assessment of Separate Collection
Schemes in the 28 Capitals of the EU,” Retrived on January, 14, 2017,
http://ec.europa.eu/environment/waste/studies/pdf/Separate%20collection_Final%2
OReport.pdf, p. 20.

*" Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, Article 5 :

“2. For WEEE from private households, Member States shall ensure that:

(a) systems are set up allowing final holders and distributors to return

such waste at least free of charge. Member States shall ensure the availability and
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accessibility of the necessary collection facilities, taking into account, in particular,
the population density;”

%8 Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, Article 5 :

“2. For WEEE from private households, Member States shall ensure that:

... producers are allowed to set up and to operate individual and/ or
collective take-back systems for WEEE from private households provided that these
are in line with the objectives of this Directive;”

** Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, Article 8 :

“1. Member States shall ensure that all separately collected WEEE
undergoes proper treatment.

2. Proper treatment, other than preparing for re-use, and recovery or
recycling operations shall, as a minimum, include the removal of all fluids and a
selective treatment in accordance with Annex VII.

3. Member States shall ensure that producers or third parties acting on
their behalf set up systems to provide for the recovery of WEEE using best available
techniques. The systems may be set up by producers individually or collectively.
Member States shall ensure that any establishment or undertaking carrying out
collection or treatment operations stores and treats WEEE in compliance with the

|77

technical requirements set out in Annex VI
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“ Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, Article 11 :

“1. Regarding all WEEE separately collected in accordance with Article 5
and sent for treatment in accordance with Articles 8, 9 and 10, Member States shall
ensure that producers meet the minimum targets set out in Annex V. ”

* supra note 22.
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%2 Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, Article 12 :

“1. Member States shall ensure that producers provide at least for the
financing of the collection, treatment, recovery and environmentally sound disposal
of WEEE from private households that has been deposited at collection facilities set
up under Article 5(2).

2. Member States may, where appropriate, encourage producers to
finance also the costs occurring for collection of WEEE from private households to
collection facilities.

3. For products placed on the market later than 13 August 2005, each
producer shall be responsible for financing the operations referred to in paragraph 1
relating to the waste from his own products. The producer may choose to fulfil this
obligation either individually or by joining a collective scheme.

Member States shall ensure that each producer provides a guarantee
when placing a product on the market showing that the management of all WEEE will
be financed and shall ensure that producers clearly mark their products in accordance
with Article 15(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 producer in appropriate schemes for the financing of the

management of WEEE, a recycling insurance or a blocked bank account.”
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* Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, Article 14 :

“2. Member States shall ensure that users of EEE in private households are
given the necessary information about:

(a) the requirement not to dispose of WEEE as unsorted municipal waste
and to collect such WEEE separately;

(b) the return and collection systems available to them, encouraging the
coordination of information on the available collection points irrespective of the
producers or other operators which have set them up;

(c) their role in contributing to re-use, recycling and other forms of recovery
of WEEE;

(d) the potential effects on the environment and human health as a result
of the presence of hazardous substances in EEE;

(e) the meaning of the symbol shown in Annex IX.”
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“ Directive 2012/19/EU of The European Parliament and of the Council of
4 July 2012 on Waste Electrical & Electronic Equipment, Article 16 :

“1. Member States shall, in accordance with paragraph 2, draw up a register
of producers, including producers supplying EEE by means of distance communication.
That register shall serve to monitor compliance with the requirements of this
Directive.”
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N 3.1 "?I\“IL‘LJ‘Uﬂﬁ'ﬁ/\JLLﬁ@Qa@ﬁUUUﬁuqm‘mﬂLLNQL‘ZIaﬁLLﬁ\‘iEJ’WW]EJGUEN‘UﬁgLVIFTLEJEJﬁJUIUEJ‘U’]ﬁW 19111

)

4 European Union, “Regulations, Directives and other acts,” Retrived on
June 1, 2017, https://europa.eu/european-union/eu-law/legal-acts en

" International Renewable Energy Agency, “End-of-Life Management Solar
Photovoltaics Panel,” Retrived on August 10, 2016,
http://www.irena.org/DocumentDownloads/Publications/IRENA_IEAPVPS End-of-
Life_Solar PV_Panels 2016.pdf, p.59.

8 Ibid.
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n1anguuelunisdaniseinuaagaduateningnilusednian FalloUssinaosud
& i o § va o aay a wa = iy a o ¢
Wudszimalunguanamglsuilniiusnsaindes JUAnuseideuitaesinuan s
wsadldlniuazdidnnsedindvasanainglsvuazinissenguunenieluiiieoyifnasla
Julumuszifovvesanninglsusinan Tnsussinaeesuiinisusemaldnguunginie
nsvan1sgneIedldluiiuazgunsaldidnnselind (Act Governing the Sale, Return and
Environmentally Sound Disposal of Electrical and Electronic Equipment (ElektroG))
Wiedudl 25 Jwiew A.A. 2005 lagdngussasadiAguaingvuieatull fe ieanu3uiuein

o w

w3edldlniuaraunsaididnnsedndiignidauazanusuiaaisdunsienlslueyly

Y
[ a

wnsesldlnfiivsegunsaldiannselinddnsie lasduasunisdinduunleding (reuse)

n153baLAa (recycle) wiodsn1sdulafianuisainesedddluivsogunsaidiannseing

¥ Ibid.
% bid, p.60.
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Dusiu
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wazdiannsetindvasanamglsuimvualiunmaduasonfindiduindasldlniviegunsal

Bilinnselindfignaiuauauszifeuatudenann iliussinameesuidesuiuusudly

Y 9
1

npvsneatuil FulnalivafuideTuil 24 narau a.a. 2014 Tasunagaduasoriindgninegly
naud 4 fle gunsaididnnsedndiionisulnauazunawaduaserfing sl wasnsluns
fansmnunaaduaseniindaunguuneatiuil fdnvastudstuiuinesmsdanmsen
wodldluihuargunsaididnnsetinddu Tnseraweasuldsed
3.2.3.1 wnsmanauanlutunauNsKALKITAd LA Tind

smsnislunismuqunisdmeaduasorindiu Wuumsng
fitnuatuludnvazdestuioanymnisinnissinunssaduasorindionaiiadu
Tuewandausnounisliisaduaseniinddnan ng Section 4 vasnguunsatuifinis
Mé’ﬂmiﬁauwﬂiuiaﬁasmmLLawé’ﬂmimﬁﬁﬁmmﬁ’maﬁﬁaﬂwL‘flugﬂﬁssm Na1IAD
Muualigkaneenkuuwadwaeinglaemdsdsniniluslaaavsainduuildlml wazds
fnualiguanlieanuuuimaduasofindlsifidnvazianznieldnszviunsuaniiiy
guassadensdinduunldivg NuudnguunedefuliiiniseeaniuunIslinssuiunisngs

Wutiu®? Wanantiu mu Section 5 AnusldanssunsieuItesuudulsenavuluns

1 Act Governing the Sale, Return and Environmentally Sound Disposal of
Electrical and Electronic Equipment, Section 1:

“Its main purpose is to prevent waste from electrical and electronic
equipment and to promote reuse, recycling and other forms of recovery to reduce
both the volume of waste for disposal and the inclusion in waste of harmful
substances from waste electrical and electronic equipment (WEEE)”

>2 Act Governing the Sale, Return and Environmentally Sound Disposal of
Electrical and Electronic Equipment, Section 4:

“ Electrical and electronic equipment should, wherever possible, be

designed to provide for and facilitate its disassembly, recycling and recovery, and
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wARwaALAIDITnS Wy pgi TnalusTiumdvlumis Wudu® Saduasnadduneiiens
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3.2.3.2 11ASN1TIANITYINUNIYAAUEIRTING

1mINsIInNTITINURLEadLAtD Aing A Tmualungusaduil
e manuenennusuRnuesEndn (Extended Producer Responsibility) 3ndayaiitiogns
Jusgusssu Ineuenainvzinunliguaniinnusuaalun1sdnnsenuaaeaduase1indud?
Hamualfynniadiuinifidanissinunasaduasoriindsautudie suudifives
drseunses lWaufamiisauresigiiientes lnserdeanusiuiessninsgnanuas

[

wdsuvesigilunalnddy Inedluinsnisdidgdisl

particularly the reuse and recycling of WEEE and its components and substances.
Producers should not prevent its reuse through specific design features or
manufacturing processes, unless such specific design features are required by law or
the specific design features or manufacturing processes present overriding advantages,
for example with regard to the protection of human health and the environment or
safety requirements.”

> Act Governing the Sale, Return and Environmentally Sound Disposal of
Electrical and Electronic Equipment, Section 5:

“(1) The placing on the market of new electrical and electronic
equipment containing more than 0.1 percent weight of lead, mercury, hexavalent
chromium, polybrominated biphenyls ( PBBs) or polybrominated diphenyl ethers
(PBDEs) per homogeneous substance or more than 0.01 percent weight of cadmium
per homogeneous substance is prohibited. ...”

>* A Silicon Valley Toxics Coalition, “Toward a Just and Sustainable Solar
Energy Industry,” Retrived on Ausust 1, 2016, http://svtc.org/wp-
content/uploads/Silicon Valley Toxics Coalition - Toward a Just and Sust.pdf,

p. 20.
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AUA IAINUI89UIN15U8 9488 (Public Waste Management
Authority) Yinthiflunisdndaaugsausan (Collection Point) Suluiiuiiuiinvouvesnutes
Wielitinseunsesviderindmiroussvaduasorindineinusseaduaiorindfidonanin
i ntuFeulszavusnsusnliifiesenisiludanisdelu® uagmieanuianis
voudazdnsquasnuienniaiodldluiiuazgunsaididnnseiindsineg TnoiAulily
greumuiuesdsuandugdnmuuaziinisusnsenidussiamuaziilioUnamnniiime
waanuIEIUIANISTeLdsazudsli Clearing House ‘I/Ii’]‘UL‘ﬁ@LL%GLLﬁ%NaMIﬁﬁﬂU{fﬂm%
moly

nquineatudinandaissuunedouanldifeoifiuyseansam
Tunsdanssnurasaduaseniindde Tnoguanioztiunavaduaseniingunndmineg
Turfosmannti éfaasﬁwzLﬁauﬁ’umwmuﬁﬁuaua (Competent Authority) iR 89AN13
dawandounans (The Federal Environmental Agency (UBA) Tnadivadunsifoudos

U38Naumeden1an1saAn YauTem Naa1uysenaunts Jouasoguasiiunugisiuig

> Act Governing the Sale, Return and Environmentally Sound Disposal of
Electrical and Electronic Equipment, Section 9:

“(1) Owners of WEEE are required to place it in a collection separate from
that for unsorted domestic waste.”

*® Act Governing the Sale, Return and Environmentally Sound Disposal of
Electrical and Electronic Equipment, Section 9:

“(3) ..., public waste management authorities shall set up collection points
in their districts to which final holders and distributors may return WEEE from private
households in the vicinity (bring-back system). ...”

>" Act Governing the Sale, Return and Environmentally Sound Disposal of
Electrical and Electronic Equipment, Section 16:

“(1) The Federal Environmental Agency (UBA) acts as the Competent
Authority”
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> Act Governing the Sale, Return and Environmentally Sound Disposal of
Electrical and Electronic Equipment, Section 6:

“(2) Each producer shall register with the Competent Authority (Section
16) according to sentence 2 and 3 before placing electrical and electronic equipment
on the market. Registration applications must contain the brand name, the company's
name, domicile or branch location, address and the name of the authorised
representative. Registration applications must be accompanied by a guarantee as
required in (3) sentence 1 below or plausible documentation as required in (3)
sentence 2 below. Producers shall state their registration number in all business
transactions. Producers who fail to register or whose registration is withdrawn are
prohibited from placing electrical and electronic equipment on the market.”

> Act Governing the Sale, Return and Environmentally Sound Disposal of
Electrical and Electronic Equipment, Section 10:

“(1) Producers shall collect in a timely manner containers made available

for collection ...”
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waserindveauszinagUuazidosuininiy wallalaiinasuiissuu Feed-in-Tariff

wlgRaaUszanasiounsngiay U a.a. 2012 vinlilinnslandsuaseniinguensdening

o

O Anssunsal Ayand, “wimsnisnienguinglunisduasunisudalniiein
WEIIULAID 1A RARGIUUNGIAT”, Bnerinusunidudia, auzdfdians
URMINGINYTIINAERNS, 2557), U. 57.

%1 Act Governing the Sale, Return and Environmentally Sound Disposal of
Electrical and Electronic Equipment, Section 11:

“(1) Where technically and financially feasible, a check must be made prior

to treatment as to whether the waste equipment or individual components thereof

can be sent for reuse.”
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widnslgdeRuundgganiglanguuiendndadungsudeunilulunisinnisveade
Na1Ae NOUUIEI1AI8N13IAN1V0UEY (Waste Management and Public Cleansing Act)
ngraneatuiinaInatweudsuszianeie niiuazanusuiinveneliiinveude
uwazgnevatdeNiinaingmavngsy n133nnsvestdegnaimnssy sawluisnsianauaee

Judu® usnainiundd Yszmadludslaiiniseannguuieiienin “The Basic Law for

52 Ibid, p.66.

6% Keiichi Komoto, “Approaches to PV Waste Management in Japan,”
Workshop on PV End-of-Life Managenment : Challenges and Opportunities, Munich
Germany, June, 21, 2016, Retrived on January 7, 2017, https://www. photovoltaic-
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1%
S & A

Samsvezuarmsslufadituiiodnasunisanvedouaznisiluia sl fiiedunns
duafumsaisdsnlusuuuunslifasmuiou fazndnsellil
3.24.1 ﬂz;]‘lfimﬂ':hﬁ'wmi%'ﬂn’l‘maﬂLaﬂ (Waste Management and
Public Cleansing Act)
NOMHIEIINIENITIANITVBUEL (Waste Management and Public
Cleansing Act) iunganevhluiifmunmmsnsmangunglunisdanisveadelutsziam

#1399 aunguaneatuiiinisuuilssianvendesonly 2 Ussan fe yanesanyuyy

)64 )65

(municipal solid waste)* uarvesdeaNgna1mnTsy (industrial waste)® FN1590N1509
domuunfagldisnisuenussinnvendesineg neuhluilanaulunquilinay uasviauilanay
szuUseandunatgyszinniruiu® dwiuwnugaduaserindiu faafiasaniinislduns

wadwaso1nnduutdunisidludnewuzla vindunsafuszsrvuniluldieg

S .:4

wagdliiluldludnwaeniegsiauds einuraeaduasenfinduuienadeldinduyalssain
guyy winnidunisldnulssnundaliihanndinusatenfindwsonisudntnindsey
LEAIORERUURAAIUUNY (Solar Farm) uda deudelainlunisldlunisgsia Feazvinli

FINURLTIaSwaTindwatuiolnduvesdeaingaavngsy

conference.com/images/2016/2 Programme/parallel_events/PvProductionQualitylnn
ovation/Keiichi KOMOTO.pdf

5% Waste Management and Public Cleansing Law, Article 2 :

““municipal solid waste’ refers to waste other than industrial waste”

% Waste Management and Public Cleansing Law, Article 2 :

“In this Law, "industrial waste" refer to the waste categories defined below:

1) Ashes, sludge, waste oil, waste acid, waste alkali, waste plastics and
others specified by a Cabinet Order among all the wastes left as a result of business
activity.”

% Ministry of Environment, “Waste Disposal and Recycling Measures,”

Retrived on January 9, 2017, https://www.env.go.jp/en/recycle/manage/waste.html
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67 Waste Management and Public Cleansing Law, Article 6 :

“The municipalities shall specified forth a definite plan for management
of municipal solid waste in their respective administrative areas (hereinafter referred
to as a "municipal solid waste management plan").

2 The municipal solid waste management plan shall include the following
matters in regard to the management of municipal solid waste in their administrative
areas according to the Ordinance of the Ministry of the Environment.

1) Estimate of the volume of municipal solid waste to be generated and
that to be managed.

2) Matters related to measures for suppressing discharge of municipal solid
waste.

3) Kinds of municipal solid waste to be presorted for collectors and
descriptions of those kinds.

4) Fundamentals of proper municipal solid waste management and also
the fundamentals relating to the authorities/persons carrying out such management.

5) Matters pertaining to the improvement or expansion of municipal solid
waste disposal facilities.

6) Other matters necessary for the management of municipal solid waste.”
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% 198N

% Waste Management and Public Cleansing Law, Article 15-5 :
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T4 (The Basic Law for Establishing a Sound Material-Cycle Society)
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voudetugainefivildentunnd wasilamnsUdesiisveaduognsligndasmungmune
Usznouduninenssssumaianategdoiies’ ilidsuiavesuszinaduid i
arwindulunsuslodymiifndu Taefidmane fo mavmgasuannsdudsauasugia
fUBnumsnEn meuslaa wazmsUdesveadeduliunamnundudenuiisinisvudou
nslimineins Yszmadiuisliiiufunisdnasudianlusunuunisvyuiisuain
Act on Promotion of Effective Utilization of Resources (Act No. 48 of 1991) ualawmun
szuunguineiileduadunisanveadeuaznsslufaod1seiilea” auiinnseennguang The
Basic Law for Establishing a Sound Material- Cycle Society %ui ULADUNTA MR
T aa. 2000 Tnenguansatuifidwmaneddyfazairannsnsmangraslumsianisves

FeuszLanengg Tnsdemannisianay 2 Usenmsunduaall nanfe nanausuiingeu

“The Minister of the Environment is entitled to designate a legal person of
dealing with investment and donation of the central government and local
governments or other legal person of being applied to be the said legal person
specified by the Cabinet Order or the selected contractor specified in Paragraph 5 of
Article 2 of the Private Finance Initiative which is established for the purpose of support
of proper, wide-area management of waste, in each prefecture in compliance with
his/her application as a waste management center (which will hereinafter be referred
to as "center") provided the said legal person is judged to be capable of performing
the activities prescribed in the following Article.”

' Ministry of Economy, Trade and Industry, “ Towards a 3R- Oriented,
Sustainable Society: Legislation and Trends 2010,” Retrived on January 9, 2017,
http: // www. meti. go. jp/ policy/ recycle/ main/ data/ pamphlet/ pdf/ handbook2010-
eng.pdf, p.2.

2 Ministry of Economy, Trade and Industry. “3R Policies”. Retrived on
January 7, 2017, http://www.meti.go.jp/

policy/recycle/main/admin_info/law/index.html#
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> Ministry of Environment, “2010 Establishing a sound material-cycle
society Milestone toward a sound material-cycle society through changes in business
and life styles,” Retrived on January 9, 2017,
https://www.env.go.jp/en/recycle/smcs/a-rep/2010gs_full.pdf, p.58.
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> supra note 35, p.67.

Ref. code: 25595601034514Z0G



103

lngasaumguisninsnisdaasuauidenaziauivalulad niseonwuuiiduinsse
AwInaeu wUININTENTUEAILEUNTal NMsTuds wassulBeIe1 nieuTiameLNT LA
dldaunsalme Tnendnnisvestsanuddanany Innsgusuukuimansnlunisdaeasulvings

= Y aa a o ¢ = a ' [N ] A oA
LEJEJ']?J']ﬂ'ﬁauq@'l\‘izﬂisﬁjﬁ]Namﬂm%LLagﬂqﬁﬁlgﬂLﬂa@FJ'NL‘Vill']zalllﬂlﬁllLNEJLLWil‘ULlI@L@E]u

Wweu A.A. 2016 Falilomaseunquilsteyailewiu laud ngrunsuavdedsruiiiieites
Tunsis msvuds msthnaduanldlvg ns3lada wasnslaesvesdugnavnssu’

il wiszmeagUuarlifiununsaduaudmiunisiuligeie

WHLYARLEIDINAINFUANI995TIR I ULAIALLANIZL1229 TUTUADUAINENNTITIRDID AY

9

WBURURlwIueLRgfuiuveLdsna M IsuduY 1nen1TU Lo LKRIYad LA TINEN
a4 & da ¥ v | v Yo ! a &

gnuaneenunaneIAIsuseiiuiansuavuddludfauenuazdesaasvesdeiusiely

AetY daudsznaunne YeurugadLase1inddsiesgninunendudiulilauinign

Tnegudiundaunsaldnisiasgnuenuiieiuuaziladalal fegratu Fudiulans

v

nanunsarenduantdndliazgndsludiuienivaeulansuazslofalulansyfoglile

(%
a 1

FudruvenszanuiiBeaunsowendudiuwazinuvasntugUingld (usdu dwuvesiag

Aeneenswendlu uinduanldlvd vseslafalatiu Aavandsludaauilanauniudotafy

Y 9

wazn1sdnIunUszianvendedunsiensly” iufiurdanninUssmagUuinguing

A o ) dl' fa & A & A a '
mﬂqwummqmiﬂqﬁﬂqﬁﬂmﬂqi‘?ﬂﬂLﬂi@QImWﬁqLL63QUﬂ3m@LaﬂW§QUﬂaIWULQW']%‘V]Liﬂﬂ'}q

o

Home Appliance Recycling Law Zainualiignansuiaveulunisdnniseiniasedlglui

wazgunsaldidnnsetind agrlsimunguunefinaninualimasodldlaiinazgunsal

Y <

Blinnselind 4 ¥ia wihtufignaluauaINnguae Ae wwsesusueinia Insviaid §idu

[

waziA3eIdnin® Aty Fsldenaiingrunsatuainaiunlgiunisinnisenukaead

wasRiRele

"® supra note 35, p.68.

"supra note 35, p. 69.

"8 Ministry of Economy, Trade and Industry, “Home Appliance Recycling
Law,” Retrived on January 15, 2017,
http://www.meti.go.jp/policy/recycle/main/english/law/home.html
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" DIRECTIVE 2011/65/EU OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 8 June 2011 on the restriction of the use of certain hazardous substances
in electrical and electronic equipment, Article 4 :

“This Directive does not apply to:

(i) photovoltaic panels intended to be used in a system that is designed,
assembled and installed by professionals for permanent use at a defined location to
produce energy from solar light for public, commercial, industrial and residential

applications;”
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