Cc &@ <

™M ™™

A & C
7o)
f
H p cYyH
X_ B H
b W 108D 11y







3.1
3.2

4.1
4.2
4.3
4.4
4.5
4.6

5.1
5.1.1
5.1.2
5.1.3

5.2
5.2.1
5.2.2
5.2.3

5.3
5.3.1
5.3.2
5.3.3

5.4
5.4.1
5.4.2




145
....146
147
148

nm o m m




-1 7
3-1 e 18
B 21
3-8 e 21
3-4 22
35 27
3-6 28
G 28
3-8 29
3-0 29
3-10 30
3-11 32
4.2.31 e 40
4.51 67
PP 71
5.1.1-1 iPhone 6s Lightning ...l 78
S.1.1:2 s 80
5.1.%3 82
5.1.%4 83
S5.1.15 84
S5.1.1:6 e 85
S.1.17 e 86
5.1.1:8 87
S.1.1:9 89
5.1.1:10 s 90




5.1.1-11
5.1.1-12
5.1.1-13
5.1.1-14
5.1.1-15
5.1.1-16
5.1.21
5.1.22
5.1.23
5.1.24
5.1.26
5.1.27
5.1.28
5.1.29 3D
5.1.31
5.1.32
5.2.1-1
5.2.1-2
5.2.21
5.2.22
5.2.31
5.3.1-1
5.3.1-2
5.3.21
5.3.22
5.3.23
5.3.24
5.4.1-1

2 (Fairphone 2) e 99
3 (Fairphone 3) e 100

......................................................... 107

pi-top Laptop .o 107




5.4.1-1
5.4.1-3




(), 5
3-1 WEEE e, 23
3-2 2017 e, 32
AL e 34
4.1.1:2 ISO 11469 ) 36
4121 40
A1, 22 e, 43
A L. 23 e, 45
A L. 24 e, 45
AL 25 e, 45
4.1.26 e AB
4.231ROHS 2.0 e, 55
4232 ROHS e 56
5.3.21 e, 132
5.4.21 HP 2018 e, 139

Vi



2017 6

2030 (Sustainable Development Goals, SDGs)
1
(107 109 ) , )
2
. 2017
( ) _ 2018
(2019) . ot
3
! 2017.10.20
https://www.pwc.tw/zh/news/preskease/presx0171020.html.
2 @ 2018.03.02

https://www.ey.gov.tw/Page/5A8A0CB5B41DA11E/12c@8M0@9d 7ba%9ea9al0b82828e
° M. Muni Prabaharan, Green Design Framework for New Product Development, International

Journal of Modeling and Optimization, 2(3);24%2012.
TengRuey Chang and ChuBfing Wang, A systematic approach for green design in
modular product development, The International Journal of Advanced Manufacturing

Technology, 68¢(®92), 27292741, 2013.







4.1~4.5

4.5

)

(
5.1

2019.11

)
45 )
) h I1ISO 14040
4
5.1-5.5

4.1

2.2




o ®YO : hd G n g

iPhone 6s Lightning

2 (Fairphone 2)
3 (Fairphone 3)

iPad Pro
3D pi-top Laptop
MacBook Air Mac mini 100
iPhone

Google Home




3 n ®"YO b9 G ne Z()
(Apple) 100%
(Samsung)

3M
()
Google 40%
(Apple) 100%
RoHS REACH
(Energy Star)
Bundles
HP 2018

(Creative Commons, CC)




, (Cradle to CradleC2C)

h h (Michael
Braungart  William Mcdonough)

L - w
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s (Extended Producer ResponsibilitgPR)
1975 h
h . 1986
h h
. 1989
7
(Lund University) (Thomas
Lindhquist) 1988 1992
. 1990
8 1991 h A
° Lucas Reijnders
) 10

" Lindhquist Thomas, Extended Producer Responsibility in Cleaner Production, p.30, May 2000.
® Lindhqgvist Thomas, Extended producer responsibility in cleaner protuatdamiversity,
Sweden, Ph. D. dissertation, 2001.
9
3 2004
Y Lucas Reijnders, Expanding Producer Responsibility for Reducing Environmental Impact,
Tijdschrift voor Milieu Aansprakelijkheid [Environmental Liability Law Review}h72, 69
1993.
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(Environmental Design)
(Design for the Environment, DfE) (Environmental
Conscious Design) (Life Cycle Design)

(Ecodesign, Ealogical Design)
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s (Circular Economy)

1990 Pearce Turner

"' Joseph FiksefiDesign for EnvironmeitCreating Ecdfficient Products and Processes
McGrawHill, 1996
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1. (Recycle) (Reduce)
(Reuse) .
2. (Redesign)

(Reengineering) s

3. (Remodeling) s
, (Environmental Labefy'
1970
1977 1988

L

* pearce, David W., and R. Kerry Turner., Economics of natural resources and the environment,
JHU Press, 1990.
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17-29 78 2107.06
https://greenliving.epa.gov.tw/Public/GreenMark/First
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2016 44.7 4,500
2021 52.2 . 2016
6.1 2021 6.8
3-3,
2016
17.3 16.6
11.6
3-4 35%
17% 15%

41

(Waste Electrical and Electronic Equipment
Directive 2002/96/EC, WEEE ), WEEE

10 /
2012 (WEEE Directive
2012/19/EUV) , ,
s s (Collection Rate) s
(Recovery Rate) (Recycling Rate)
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S

L 4
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WEEE Directive 2012/19/EU
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200,095 5,486,570 CRT
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4.1~4.4

ISO 14021

4.5

4.6

4.1

4.1.1
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4.1.1-1

4111 $H G

Poly-drive*

o P ® @@ ® @

Triple-square
XZN*

- ® ® © PO &

Torx, Wikipedia, https://en.wikipedia.org/wiki/Torx

Resin identification code
1988

J J

L

Polyethylene
terephthalate, PET High-density polyethylene, HDPE

34


https://zh.wikipedia.org/wiki/%E5%85%A7%E5%85%AD%E8%A7%92%E6%89%B3%E6%89%8B
https://zh.wikipedia.org/wiki/%E5%96%AE%E5%90%91%E8%9E%BA%E7%B5%B2
https://zh.wikipedia.org/wiki/%E5%96%AE%E5%90%91%E8%9E%BA%E7%B5%B2
https://zh.wikipedia.org/wiki/File:Screw_Head_-_Slotted.svg
https://zh.wikipedia.org/wiki/File:Screw_Head_-_Phillips.svg
https://zh.wikipedia.org/wiki/File:Screw_Head_-_Pozidrive.svg
https://zh.wikipedia.org/wiki/File:Screw_Head_-_Robertson.svg
https://zh.wikipedia.org/wiki/File:Screw_Head_-_Hex_Socket.svg
https://zh.wikipedia.org/wiki/File:Screw_Head_-_Torx.svg
https://zh.wikipedia.org/wiki/File:Screw_Head_-_Bristol.svg
https://zh.wikipedia.org/wiki/File:Screw_Head_-_Spanner.svg
https://zh.wikipedia.org/wiki/File:Screw_Head_-_One-way_Clutch.svg

)
1ISO 11469

J J

25
ISO 114692016

L

o} (Plastics @ Generic identification

and marking of plastics products)

L

ISO 10431
10434

L

h
hY ISO 11469

ISO 11469

ISO 10432

ISO 10433  ISO
ISO 11469
4.1.1-2,
f
h
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4.1.1-2 ISO 11469 y 3 E
ABS Acrylonitrile/butadiene/styrene ) )
PA 6 Polyamide 6 6, 66
PA 11 Polyamide 11 11, 11
PA 12 Polyamide 12 12, 12
PA 66 Polyamide 66 66, 66
PBT Poly(butylene terephtalate)
PC Polycarbonate
PE Polyethylene
ay | PET Poly(ethylene terephtalate)
PMMA Poly(methylmethacrylate)
POM Polyoxymethylene (polyacetal
PP Polypropylene
PPE Poly(phenylene ether)
PS Polystyrene
PSHI High-Impact" modified
polystyrene
PUR Polyurethane
PVC Poly(vinyl chloride)
SAN Styrene/acrylonitrile i
GF Glass fibre
GB Glass spheres
K Calcium carbonate
2 | M Mineral
P Mica
T Talcum
WD Wood Powder
10-29 Halogenated compounds
30-39 Nitrogen compounds
40-49 Organic phosphorous
compounds
@ | 50-59 Inorganic phosphorus
compounds
60-69 Metal oxides, metal hydroxids,
metal salts
70-74 Boron and zinc compounds
75-79 Silica compounds
80 Graphite

(1)
(2)
(3)

ISO 11469

ISO 1043 Part 1
ISO 1043 Part 2
ISO 1043 Part 4
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J
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4.1.21

4.1.21
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? Ritalv JMP SAS Institutéenc. 2019.06.11
https://community.jmp.com/t5/H@Rg/IMP /bap/212561
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L J J

(Design for Disassembly, DfD)

4.1.22

L

4.1.22 Y G Y
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) ) 4.1.2-3,
) ) 4.1.2-4,
4.1.2-5,
4.1.2-6 .
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4.1.24
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(2)

(3)

(1)
(2)
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(1)

ISO 11469
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(2)

(1)

(2)

).
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4.1.3

s (recycled material)

s ( ) (recovered or reclaimed material)

(Renewable resources)

L

(Reuse and recycling) (Reuse) (Recycling)

- - L
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2. IIX%II

3C

(Polybrominated diphenyl ethers, PBDES)

J

J

X%"

X%"
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4.2

4.2.2

4.2.1 ( )

5. (%)

52



4.2.2

100%

100%

53



4.2.3

ROHS ( Directive on he
Restriction of the Use of Certain Hazardous Substances in Electrical and
Electronic Equipment) REACH (Registration, Evaluation and

Authorization of Chemicals System)

L

RoHS
2016 9
1 2018 1 1 . 2002
RoHS(2002/95/EC) 2006 7 1
, , 6
(Pb/Cd/Hg/Cf*/PBB/PBDE)
. 2011 ROHS
2.0 (2011/65/EU) 6 10 ( 4.2.31),
8 - win o
.3 11 4.2.32 ROHS 2.0
. ROHS 2.0 (2011/65/EU)
2017 10 2011 7 21
24 RoHS 2.0 (EEE)
CE (CE Marking) .
RoOHS 2.0 (DoC) . ROHS 2.0
CE CE
LVD( ), EMC( ) RoHS 2.6°

** Restriction of Hazardous Substances (RoHS 2) directive,
https://www.conformance.co.uk/adirectives/doku.php?id=rohs

* ROHS2 REACH
https://www.chemexgrg.tw/content/topic/TopicDetail.aspx?tid=16&id=1181
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42.31RoHS 2.8 H3 /1 A

(ppm)
(Pd) 1,000
(Hg) 1,000
(Cd) 100
(Cr®h 1,000
(PBB) 1,000
1,000

(PBDE)
(2- 1,000
) ()

(DEHP)
1,000
(BBP) ( )
1,000
(DBP) ( )
1,000
(DIBP) ( )

(homogeneous material)

w L




4232RoH$ Hh D & N 9

1
2
3
ROHS 4 _ 2006/07/01
5
6 *%*
7 )
10
. 2014/07/22
2016/07/22
ROHS 2.0 . 2014/07/22
2017/07/22
11 2019/07/22
2019/07/22
s 2021/07/22
106 .
* 2014 1 9 2014/14/EU 3.5 30
20,000 .
wxx DEHP, DBP, BBP, DIBP,
ROHS (WEEE)
. WEEE ( ,
J IT J J J J
J J J )L
A o i o  ROHS
ROHS 2.0 2019 L
A A ROHS WEEE
. WEEE EN 50419
2013 7 30 _ CNS 15663
CNS 15050

( J J J J J




) _,. CNS 15479 =

2016 CNS 15663 5
(2013 )

2016 6 6

J J J J

CNS 15663 5

L] w

2016 9 1 2018 1 1
Taiwan RoHS,

2003 5 REACH (1907/2006(EC))
2007 6 1 2008 6 1
(European
Chemicals Agency, ECHA) ( s s s
; )
. REACH
(Phthalates) (PAHSs)
(Organaotin) s s . ECHA 2019 7 16
21 (Substance of very high concern,
SVHC) SVHC 201 26
SVHC REACH .
(2009 7 16 ) 6
SVHC . 0.1%( ) SVHC
1 / ECHA (notification),
RoHS , REACH
(Conflict Minerals) .
2010 (Dodd-Frank Wall Street
** ECHA 21 2019.07.16

http://www.intertekwn.com/FrontEnd/newseventsview.aspx?lang=C&no=1760
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Reform and Consumer Protection Act) 1502

- w

(Au),  (Ta)  (Sn) (W)

2011 5 31

(Perfluorooctane sulfonates, PFOS)
C8F17SOQ, J
, . PFOS
(photoacid generators, PAGS)
(Anti-reflective coatings, ARCS) . PFOS
2007 12 PFOS
(Persistent Organic Pollutants, POPs) |
2006/122/EC PFOS

2008 6 27

27 2017 REACH
PFOA . PFOA 2008
REACH 2017 6 (EU) 2017/1000
REACH 17 , PFOA
25¢ g/kg (ppb) PFOA
27 2006/122/EC
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1000 ppb 2017 7 4 28

PFOS .
J
. . éé_
6é .. 66,
L
. éé_ (
) - éé -
J
1, .
2, 66
L
3, 66.
L
4. .
5. .
6.
L

7.

L
8 éé

** European Chemicals Agency, One new substance adde@anodidate List, several entries
updated, 2017.07.10. https://echa.europgarerewsubstancaddeedto-thecandidatdist
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4.3.1 (

5. (%)
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4.3.2

100%

62



4.3.3

(Productoriented
Service), (Useoriented Service)
(Resultoriented Service)

1. 0800
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4.4

4.4.1

WEEE
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4.4.2

(ErP)
(Eco-profile),
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4.5

h h
4.51
(PE)
(ABS) .
/ (PBAT),
(PBS),
PET, (PTT),
(PLA) (PHA)

h f
(PS) (PC)
(PCL)
PE
(PBT)
(PBS)
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( )

(PE/PP/PVC/PET)

PTT PBT PBS
( ) ( )
PBAT PCL

PE PP PET PBS

--—————--*————————————

4.51

()
()
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1.
2.
1. (biodegradable)
29 J
1
pH

?* Angelidaki I., Sanders W., Assessment of the anaerobic biodegradability of macropollutants,
Reviews in Environmental Science aindT®&chnology, 3(2), 11129, 2004.
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L

2. (compostable) ( PE
PP PS PVC)

90%
40%

1%,
208 (OECD Guidelines for the Testing of Chemicals)

90% CNS 14432 (ISO 14855)
b

1.

2.
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ISO 14855

(56-60C )

CNS 14432 EN 13432

(20-30€ )

L

(oxo-degradable polymer)

30

PLA

EN 13432 EN
(ecotoxicity)
ISO 14855

(56-605 )

)
EN 13432 .

* Biodegradable Plastics and Marine Litter: misconceptions, concerns and impacts on marine

environments, UNEP, 2015

http://wedocs.unep.org/bitstream/handle/20.500.1182-Bibthfjradable_Plastics_and_Mar
ine_Litter_Misconceptions%2c_concerns_and_impacts_on_marine_envi20dBRiotsegr
adablePlasticsAndMarineLitter.pdf.pdf?sequence=3&isAllowed=y
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X .
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( 4.1-3),
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(co-product) U
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(%)

|

5bpb pmm

(%)= —— pMT

R E>0

(%)
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|

5bpb pmm

(1) 1SO 90041: 1994 (
)

(2) ISO/IEC Guide 25: 1990 (
)

(3) ANSI/ASQC E41994 (
)

(4) EN45001: 1989 (

(1) .
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(2)
(3)
(4)

(1)
(2)
(3)

(1)

(2)

ptr pt P

15

C )
10% 15%
5
50
10
pu pT
pntmtu kb
p Tt

50%

L
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(1)
(2)

(3)
(4)
(5)

(6)

(7)
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h ISO 14040

76



5.1

5.1.1
2009 MacBook
(pentalobe screws 5.1.12-1 iPhone
6s ) Pentalobe .
- iFixit

MacBook Pro Retina

** https://www.ifixit.om/Teardown/MacBook+ProHh8h+Touch+Bar+Teardown/73480
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https://commons.wikimedia.org/wiki/File:IPhone_6s Touch_ID, 3.5mm_Phone_connecto
r,_Lightning_(connectn-92678.jpg

https://commons.wikimedia.org/wiki/File:IPhone_6s Lightning_connector_with_pentalob
e_screws92677.jpg
© Raimond Spekking / CC BBA 4.0 Wikimedia Commons

5.1.1-1 iPhone 6s Lightning
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ISO 11469

>PC + ABS <

5.1.1-2

L

25

> ABS <
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5.1.1-2

()

1,
1 30 > PP-MD30<
2 3
2 15 25 66
> PA66- GF25+ MD15 < >PA66- GF + MD 40<
3 50 25
>UP- MD50+ GF25 <
> UP- MD+GF 75<
2.
AP o
PVC
>PVC-P DBP <
3.
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i FR o

15 25 66
52 > PA66- GF25 + MD15
FR 52 < >PA66- GF+MD 40FR 52 <
4.
> PVC,PUR ABS<
5.1.1-3,
. (
) .
A i 5.1.1-4,
5.1.1-5,
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5.1.1-6

L L

5.1.1-7

5.1.1-8

5.1.1-8

L

5.1.1-6

85



T T &)

( )
( )
5.1.1-7

86



5.1.1-8

87




4.5

5.1.1-12

5.1.1-10

5.1.1-11

L

5.1.1-9
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5.1.1-9
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30 .
32
(Xero Fuji Xerox) 1987 Xero Printer 100
5.1.2-13
s s s s s , iPrint
, Google .

5.1.1-13

°* History, Corporate Profile, About Fuji Xerox,
https://www.fujixerox.com/eng/company/profile/history/product.html

93



3C 3C

Computer Communication

J

Consumer Electronic

5.1.1-14 18

1810 N°2639 19
1967

L L

1972 (Sony) Walkman
CD, MD, MP3 MP4 . MP3
iPod 1975

J L

23

L - w L

1992 personal digital assistant,
s Wi-Fi
Global Positioning SystenGPS PDA
PDA

PDA

RFID 1994

L

Uber

L

foodpandaE _ 1990

J

Java

L J

Feature phone
Android iOS
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Rodrigo Senna, CC BY 2.0, https://zh.wikipedia.org/wiki/
#/media/File:Nokia_6020.jpg
Ashley Pomeroy, CC BY 3.0, https://zh.wikipedia.org/wiki/
#/media/File:Coolpix_3100.jpg
Nachomanrau, CC BY-SA 3.0, https://zh.wikipedia.org/wiki/
#/media/File:Magellan_GPS_Blazerl12.jpg
André Karwath aka, CC BYSA 2.5, https://zh.wikipedia.org/wiki/
#/media/File:Montinari_Milano.jpg
Wikimedia Commons, CC BYSA 3.0, https://zh.wikipedia.org/wiki/
#/media/File:Walkman.jpg
Wikimedia Canmons, CC BY¥SA 3.0, https://zh.wikipedia.org/wiki/
#/media/File:O2xda2i.jpg
, Blackshade9, CC BXSA 3.0, https://zh.wikipedia.org/wiki/
#/media/File:WikiReader013.png
, CC BY 3.0,
https://commons.wikimedia.org/wiki/File:Samsung_GataNote_10_(front).jpg

5.1.1-14
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5% 95%

33

* https://www.epson.com.tw/

(

(

/

(

5.2.3 )

L

Epson 2011

5.1.1-16),

ol w

/ ( 5.1.3

5.1.1-15)

( 523

/c/w120

)

)
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https://greenliving.epa.gov.tw/GreenLife/Products/products.aspx?pc=81C1723B9C6E
E3F7&pn=D72DDC24526BC5D3

5.1.1-15

e

5.1.1-16
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5.1.2

2014
(Fairphone)
Fairphone . 2015
Fairphone 6 . 2015 Fairphone 2
34
Fairphone
. 5.1.21 Fairphone2
2019 8 29 Fairphone 3
5.1.22 Fairphone 2 Fairphone 3
J USB J J J J J
% Fairphone
Fairphone
. Fairphone

. Fairphone

** Fairphone 2 unveiled, Andrgidwered with modular design, Gsmarena, 2015.06.17.
https://www.gsmarena.com/fairphone_2_unveiled_android_powered_with_modulae_design
ws-12682.php

** Fairphone 3Wikipedia.https://de.wikipedia.org/wiki/Fairphone_3
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IFixit 3C
. 10 iPhone 6
7 Galaxy S6 4 9
2011 8

3C

https://en.m.wikipedia.org/wiki/File:Fairphone_2_(25250139694).jpg
Fairphone/ CC BY-SA 2.0 Wikimedia Commons

5.12-1 2 (Fairphone 2)

*® ConflictFree And Easy To Repair, THarphone Is The World's Most Ethical Phbast
Company2015.09.15.
https://www.fastcompany.com/3051884/coiifeetandeasyto-repairthe-fairphoneis-thew
orldsmostethicalphone
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https://de.wikipedia.org/wiki/Hilfe:Wikimedia_Commons

PKFP / CC BY-SA 4.0 Wikimedia Commons
5.12-2 3 (Fairphone 3)
(
)
2017 i Phone .
iPhone iPhone
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Apple

. iPhone .
1,100 37
( )
2016 7 8 , ,
5.41 5.55
3.22 (86%) (59%)
90% 3 A
. (95%) (94%) (94%) (92%)
38
. h h
3.2 .
h ) CNS 14021 -
7.4

*" John Gruber, On Apple's $29 iPhone Battery Replacement ProgtanRaledin Their
Earnings Miss.mhtml, Daring Fireball, 2019.01.14.
https://daringfireball.net/linked/2019/01/14/ipibamteriesandapplesquarterlymiss

Greempeace https://www.greenpeace.org/
taiwan/press/5511/ %E3%80%80 /
https://www.greenpeace.org/archiivernational/Global/international/briefings/toxics/2016/F
actSheet SurveySummary.pdf

38
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L

5.1.24

L

5.1.25

5.1.23
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4.1.2-2
5.1.26 iPad Pro 102
, Apple Pencil iPad Pro

102

Apple Pencil Smart
Connector

1998
5.1.25

http://art5.photozou.jp/pub/201/124201/photo/258847248 624.v1570150825.jpg

© kyu3/ CC BY¥SA 2.1 JP photozou.jp
5.1.26 iPad Pro
% iPhone iPad TechNews

2019.01.12. https://ccc.techném/019/01/12/applphoneipadmagnets/
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. (In Mold Decoration, IMD)

. IMD IMR In-Mold Decoration by Roller
, IML In-Mold Labling , IMF In Molding Film
40 IMR ,
s . 5.1.26
ABS IMR
41

https://www.flickr.com/photos/staystill1986/44617354481/in/albWd157673306819998/
© / CC BY-NC-SA 2.0 Flickr

5.1.227

40

. https://zh.wikipedia.org/wiki/

“ . https://www.mi.com/roomrobot
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https://zh.wikipedia.org/wiki/

( ) .
10~20 .
51.27
5.1.1 5.1.1-8
. 3D - .
. h .
. Pi-Top 2014
3D Raspberry Pi
Pi-Top, Pi-Top 2017 Pi-Top
14 1080p pi-topOS
Polaris . Pi-Top
Pi h h
( 5.1.2-9) Pi a2

2 Chaim Gartenberg, TheRip turns a Raspberry Pi into a laptop to help teach eddiag

106



https://www.ahung.com/products/hanlibte200?variation=5d834a7b1cf9cf000dee2f6d&utm
_source=google&utm_medium=shopliitpc&utm_campaigh=GSA&gclid=Cj0KCQjwoebsBR
CHARISAC3JPOLb4zLeaKeMYLeWe7AMKhKVLAWe8DX5Yk2pDHXfAHVI9csvSzDxggaA
jm3EALw_wcB

Google

5.1.28

Pi-Top Laptop with Inventor's Kit viMusic Makey Space Rage Smart Robot)
https://www.flickr.com/photos/adafruit/26523014147
© Adafruit Industries / CC BYNC-SA 2.0 Flickr

5.1.29 3D pi-top Laptop

Verge, 2017.10.16.
https://www.theverge.com/circuitbreaker/2017/10/16/164846684spberrscodingdiy-m
odularlaptop
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5.1.3

-1)

5.1.31

#2013

2013

( 5.1.3
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(Flash)

UL 746A
Property Evaluations)UL 746D
(Thermoplastic)
0%)

25%

s (Ignition),

UL iQTM

44
L

44

(Regrind Materials)

(Runners)

(Virgin Materials)

UL
b (Short Term
b (Fabricated Parts)
25% ( (Thermoset)
25%
. UL 746D
25%
(Tracking) . UL
25%

https://taiwan.ul.com/blog/regrimdterialanustknowtruth/
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. (
) ( )
( ) ).
HP Planet
Partners ) HP /
. 2000 1 9 900 (9000 )
HP 5,000
. 2018 11 HP NextWave Plastics
Thread 50 . HP
45
2018 HP 21,250 8,000
( 2017 3.5%) 4,700
( 2017 280%) 8,000 / 4 Hp 2018
(Sustainable Impact Report)
2025 30%
2018 9.72 35%'"
“ HP https://lwww8.hp.com/tw/zh/cartridge/recycle.html

“* HP Talks New Recycled Content Plastics Goal & Sustainability in 3D Printing
https://www.3blmedia.com/News/HHksNewRecycledContemtPlasticsGoal Sustainabilit
y-3D-Printing

‘" 2018 Sustainable Impaart HP,
http://www8.hp.com/h20195/v2/GetPDF.aspx/c06293935.pdf
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. (Colorant)
(Flame Retardant) (Mold Release Lubricant)
. HP
(Nashville, Tenn.) rPET (recycled PET)
RBR (beverage bottle resjiPET )
. (chain extenders)

(impact modifiers)
(nucleating agents) PET

rPET
RBR . h
(drop-in) RPET h
. RPET
70~100%
. HP (up-cycled) RBR
HP RPET HP
50% 95% “° PET
(HIPS) i
. Apple 2017
MacBook Air Mac mini 100 iPhone
~ 50

“* HPés Closed Loop Plastics Recycling Pro@8s.
http://www.hp.com/hpinfo/newsroom/press_kits/2009/ecosolutions/reduceimpact/HPClosedLoo
pRecyclingFactSheet.pdf

“ Printer Cartridge Recywg, The Environment and HMMaxitech
http://www.maxitech.com.aufppntercartridgerecycling/

®® Michael Kan, Google to Use Recycled Materials in All Hardware by 2022, 2019.08.06.
https://sea.pcmag.com/goggibeel3a/33589/googlm-userecycledmateralsin-all-hardwar
e-by-2022
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ElICC 51 Apple iPhone

6S 52L
p « )
. Gomi
. Gomi
100 . Gomi
L
Gomi
>3 Gomi
54
L
Google 2022
. Google
. Pixel , Chromebook
Google Home
. Google
ot 2010 (DoddFrank Wall Street Reform and
Consumer Protection Act) 1502
[ (

(Democratic Republic of the
Congoand adjoining cotimes) 2011 5 31 .
(gold, (tin), (tantaluny (tungsteh

. http://www.intertekwn.com/frontend/newseventsview.aspx?lang=C&no=851
° 2018
2018.06.20.

https://eris.utrust.com.tw/environet/EINEWS/EINEWSA/4616159760

** Katherine Gallagher, These marbled Bluetooth speakers are made-feaychaiie plastic
waste, Inhabita@t 2019.03.13.
https://inhabitat.com/themarbledbluetoothspeakersiremadefrom-nonrecyclableplastie
waste/

** Portable Speaker Made From Plastic Wadsele frominonrecyclabléplastic waste that
would have otherwise ended up in landfill, incinerated or ioethe, 019.04.05.
https://www.kickstarter.com/projects/geastech/gomispeakemadefrom-plastiecwaste

113



50

5.2
4.2.2 .
5.2.1
2018 (printed circuit board, PCB) 691
31.3% 23%
19.1% N
h h .
PCB .
5 (1) (2)
(3) (4) (5)
. 1,521 / 380 /
% PCB 2019.07.01.

J

https://www.chinatimes.com/newspapers/20190701aBIZBM ?chdtv
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( 5.2.1-1)
600 / 10 / °8

=B %== ( Hot Press Platen’)

' ,
CEegy————

l . s H
BE—— (lagging Material)
e fEZm
== <

(w/Cu fall) eeee———— ( Press Plate )

( Laminate Books )

( Carrier Plate) 1 — AT
A 1 (Lagging Material )

Hot Press Platen

WIREZE ——
( Hydraulic Rams )

MY 2R M o 15

2015
5.2.1-1
/
(Water Interuse System, WIS)
. 10.5 135 7
°® 2015 2015
7 2013 2013
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(MEMC)

J J J L

Pointof-Use System, POU System
( 5.2.1-3) (RO)

IKER R

2015
5.2.1-2
(Acer) 2012 ~ .
. 2013 2,400 _ 2016
Acer 100%
. Acer 2017
. 40%
30% (Molded Paper
Pulp) . 2013 80%
2014 90% 2016 97%
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(Streamlined Molded Pulp interiofj

. 2010 60 84
40% 80% . 2011
. 2012
EPE 100% . 2014
10~15% 78~84 102~120
2015 3 EPE 1
50% 48% 67%°

L

(Apple) 2017 4 20

100% 60
_ (Samsuny 2017 3
Galaxy Note 7 .
*® 2017 Corporate Responsibility Report, Acer
/

https://www.compal.com/CSR/ZH/page.aspx?1d=23

100% 2017.04.20.
https://www.greenpeace.org/ taiwan/press/5355/ - -100-

/
- Apple ( ). https://www.apple.com/tw/suppliesponsibility/

https://www.apple.com/suppliesponsibility/pdf/Appl8uppliesList.pdf
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5.2.2

3M TFT-LCD
2005
TFT-LCD LCD TV, 3M MAU
( 5.2.21)
Air Psycho
486 180

L

1,121.4 CO.g,

Stetion Edit ¥iew Action Configure Samples Help
A A8 @0 R REE- -8 avyv X 290 |00 1008 - | Commant >

A!E _y‘-ﬁ’"ATER Room Pressure
SYSTEM P

e ) ]
AIC AIR ! i : : Set| 070 ]

SYSTEM

ELECTRICAL
PANEL

EF&SF
SYSTEM

FEEDBACK 57 60HZ

WASTE WATER i 4 SPEED CONTROL
SYSTEM

DESMOKE

@ Controller Signal Interrupt gﬁ i@ 2z

g lS{top X oN/OFF [EREE=] RUNNING STATUS
. Al‘::ng monE VAN FAIL STATUS @9

Honeywell EBI R300.1] 06-Ju-12 | 12:08:00 [CEam | | [ localhost [Sm01 | Oper

2015

5.2.21
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COye/

( 5.2.2-2)
2,700

VKoK Z85(Chiller system)

()

93,514

COZQL

BB AR
27.4C

28.8

/

Dl

90

Before -

Now

5.2.2-2

2015

900
/ 50.31
1,300
08 245 (Boiler system)

EBHIK ZER(DI system)
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Google

2020 100%
h h. Google
. Google
40%°,
. Apple
. Apple
2018 Apple
_ o Apple 74
100% 2019 4
Apple
44 | Apple Apple
2020 4 GW
1 GW °¢
5.2.3
RoOHS
REACH .
5.2.31
2 Apple Apple 2019.04.11.

https://www.apple.com/tw/newsroom/2019/04 /appseleanenergygoalwith-newsupplier
-commitments/?imgid=d3251b060645beed07c0af6cdb081d5a
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$SD220S & Transcend’
2.5" SATA3 SSD 240GB
15240GSSD220S -
ooy

DC+5V = 18A Made in Tamwan

MR EERE

=T
CEFCC @it R [C

=
- —
—
-
—
—]
—
=
-
—
=
—
—
—
—4
h—
—
—
o
=
[
(.=

C € mumekmsmEnEERESNEREER)
FC zmmsaszaaremams
E RERERBEELRHITR

G smsssrEssEwEEs
GROHS pros o s e o dmop s

X BB R E T B e S E R

[E EEERE LT 2T ER

https://www.flickr.com/photos/152342724@N04/42679905301

GEEK KAZU / CC BY 2.0 Flickr
5.2.31
International Electrotechnical Commission, IEC IECQ HSPM

QC 080000: 2017

Electrical and Electronic Components and Products Hazardous
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Substance Press Management System Requirements, HSPM)C
080000

HSF (Hazardous Substance Free)

HSF HSF HSF
XRF .
. 2017
( s
s e ) . QC080000
RoHS , REACH .
RoHS 2013 1 3 Directive
2011/65/EU 2002/95/EC
s CE Marking Directive
(EU) 2015/863 4 DEHP BBP DBP
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DIBP RoHS 10
2019 7 22

REACH
REACH the Regulation for Registration, Evaluation, Authorisation and
Restriction of Chemicals 2007 6 1

L
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5.3

J J L
53.1
53.1-1
63
G &gm
HITACHI
53.1-1
** Dyson DC37 Turbinehead . https://www.pcstore.com.tw/3king/M15449824 . .htm
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JIS C9606

, , 1.00 .
0.80 0.60
45% |
. 15.0
20.0 .
8.0 13.0 .
64 5.3.1-2 NA-V158EB

L

J L

L

https://www.waterlabel.org.tw/Productsearch5

5.3.1-2

64

https://www.waterbeel.org.tw/ShowLaws

L
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5.3.2

5.3.21 (Energy Star) 1992

L

65

)

ENERGY STAR

https://zh.wikipedia.org/wiki/File:Energy_Star_logo.svg
United States Environmental Protection Agency

5.3.21 (Energy Star)
1992 92/75/EC s
8 . 2010/30/EU
A~G A+, A++  A+++ .
2014 A+ A++
A+++
2017 2017/1369EU .
A~G

66 5.3.22,

** ENERGY STAR The Simple Choice for Energy Efficiertyps://www.energystar.gov/
° (MEPS)
2018.03.13. https://km.twenergy.org.tw/ReadFile/?p=KLBase&n=201831382741.pdf

126



Energy Fridge-Freezer
Manufacturer

Model

More efficient a
Less efficient

Energy consumption kWh'year

Mawent or starctars bt romits for 240 325
ACOEY CONSUTERON Wil

depwndd On how P sppbance &

uhed andd whern 1 18 looaed

Fresh food volume | 190
Frozen food volume | 126

https://en.wikipedia.org/wiki/European_Union_energy_label#/media/File:Energy_la

o0
e

‘ 280,

B || % ‘ )

155 54 | 38 4B |

2010/1060

EMNERGIA - EHEPTHA
ENERTEIA - ENERGLIA
ENERGY - ENERGIE - ENERGI

SUPPLIER’'S NAME

ENERGY 3=

MODEL IDENTIFIER

XXX/ET0T

https://images.app.goo.gl/SUWEtWR3B5uYFYLR6
EU-legislation related to energy labels on household appliances, Intelligent
Energyl Europe (IEE), 2011.05.

Flappiefh / CCO

Noise
(AB(A) re 1 pW)
( ) 2010
( ) 2010
bel_2010.svg
( ) 2021

Wikimedia Commons

New energy efficiency labels explained, Brussels, 2019.03.11.
https//europa.eu/rapid/preselease. MEMG19-1596 en.htm

5.3.22
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2005/32/EC 2009
10 21 2009/125/EC
2005/32/EC (energyusing products,
EuP) (energyrelated products, ErpP)
ErP
(Commission Regulation (EU) No 617/2013)

All -In-One 67

J J J L

5.3.23 68 69

1981 12 (Minimum energy performance

J al

standard, MEPS)

. MEPS

26

MEPS
69.1% 16 MEPS

90.5% 2018 MEPS

6.14 32.5

67
L

https://wwwacergroup.com/sustainability/zh/guoductsenvironment.html
** 108
2019.01.24. https://ranking.energylabel.org.tw/_upload/gen/news/222/file1/108
1080123v2.pdf
https://www.energybel.org.tw/

69

2019.06.04. https://scitechvista.nat.gov.tw/c/sT2U.htm
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108

2019.01.24.
https://ranking.energylabel.org.tw/_upload/gen/news/222/file1/108

1080123v2.pdf
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2001 12

2001 . N .
10~50%
70L . 51
. 2019 306 , 7,556
2.41 . 107
664 4.98 30
39.4 .
, 2010 7 i 3
2010 7 2016 11 30
- . 14 191, 21 24
. 15 ;
5.3.24
71
1, 2
” () () 678  2019.06.17.
https://tpcjournal.taipower.com.tw/article/3266
" 2018.03.16.

https://www.chinatimes.com/newspapers/20180316&BIB7ID?chdtv
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()

(

)

2019.06.17. https://tpcjournal.taipower.com.tw/article/3266
5.3.24

11.85%

15

43.75%

19.65%

21

45.53%

21.06%

100

21

5.3.21

9.84

10

L

27.86%
47.11%

10

9.87%

1.5

678

13.8%

11~15

11~15

10
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