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Abstract

To overcome the ecosystem-crisis of resource depletion and climate change, we should maintain and develop a
'Sustainability' of our society.

'After-market' is defined like this : any market where customers who buy one product or service are likely to buy a related
follow-on product. This is related to a automotive, electric and electronic, and remanufacturing industry.

'After-market' will be helpful for reuse and recycling of resources aspects, cost and economic efficiency, low-carbon,
climate protection, and new industries and job creation effects,

To promote 'After-Market', we need to guarantee the quality of products. In this regard, we refer and introduce a new
standard, for example, BS8887, PAS141 and 1S020245 etc.

In order to promote 'After-Market', first of all, product quality assurance and safety must be demonstrated in the process of
reuse. Second, many aspects of a device that protects the rights of consumers to be provided. And third, the related laws and
standards should be reviewed. Finally, original manufacturer's awareness for environmental protection and resource
conservation and government's institutional support are needed.
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AA mad, AgAE SR 7SS av) AR A

‘o 3zE] AJAP(Aftermarket)o]2} sHH, ‘EZAoL}t
AH] 2 oo} P sl= o 2 Tal T T okl §
AEhs MRS A S T dlg S, 2Egol
= Flelo] AAIg AR Fof) 2ol M)
22 9fh JTEAS FASP Hrk (Wikkipedia
dictionary)

After-market : any market where customers
who buy one product or service are likely to
buy a related follow-on product. For example,
customers who install a software package will
constitute an after-market for software support

services.

o] AP of| el =i o] oA oA = o] F
Al ARtk =1 T W ohEoll TAshE oY
7HA] R0 2Rk, o] & shue] Ao R Hi= s
= 7PAAIESY olZE b, Agat - AR AL 4
2], 7hE8] Ha - e 5o ofof sk o] 2%t 4=
87} FEET] ARRE 212 AnjRlEo] HoFeAE
2 HEARE QI vsollAl= ofn] o7 ZFA|7}
7Nk shuke] Aokt Har ek AREAE Akl
A 1, Al A )88, DelofEl s, 5 o)
HARo] o ZEAOR B 4 9T, ZRE A2
& F4lom un ke ) Bt $R8pA
of T of Aot & = Qlrk ERE HAE |
B Rc R S Rt L e L R B = e o L Eavd
o] o] dljFgtc}.(Maekyung dictionary)

o ZEuZl(Aftermarket)o] Uttt FeIs] W]z}
Zl(Beforemarket)o|2H= E = AZbs] & 4 ok
W] znb) e e o] ARG 9 e
AP 0.2 WR, 2u7je] U= (Needs)7h HAIE]
Hol A2A7} le] 2 A(before)o] AHZALE
s Aol U=E seleto] A%l Yisg oA
B RS oulgit) olE S0 AsAE &
a5z Aol mje] 7@ oz e ks AlE
o GRE=T, 2HRE] Y22 A4 E7] ol ofn

AEAL SANA BPAEAS SH w2 2E 3
T AZAPE el gRste] A Uit 3

-0,
o

& Aol FA2 A AR} SR A7
AE| ok AR AR Sl AlAlE A &
A3} ikl B85kl EU & A=)
] AL Q= ofZEupI(H AP of et A
AR AL - AFE B8l oZE A =l
wh2 W2 AlE, Aol A2 A=A B 97t Al
A g2 B A Al Al T AN dEE o

A EE A B ASHPSS) 7 5= RARBRE el

A

ofZE Aol thgt A Al ARsAE 4Fjdol
ol AbubAY AR A 71 AR AR A
T A 20109 119 S Al-5-2] of ZEfu 5
A HAAE ek (KIMR, 2010) o] X
o] w2 2008 AR A} of ZE[FA fE= 85
Z 64 YO 2 2004 0% AHA 9.89% X F7I5H
A0 2 UEpit] o] H|aEmpzlo] 2004 165 87
oJQlof| A 20084 21% 7AYo T AHH 6.55%,
ARG 7E 2004 1,483 0ol Al 2008
1L679WHH 2 A+t 2.98% Skt Axt vlawshd =
2 AJAc

2009 wj= A B Q] B 7] 2] AbEf 52007
THRE AJRRE AAE 71 -A] o] A-AH o' Y
of| ¥ = HA] of ZEuAl - H7E A ThH] 8.01% 7
2xsto] 78% 7O &2 SEUAINE 2010 0]=
73713153} 714 Aol what 2009'd thH] 11.00% 35
7kek 87% 3 YS 75T Ao s At gh=r
ARJuEAIE At A= FFOE 6~7%tHe] Aol o
=0 2015 o vl = 1235290 S
Aoz AYict. 53] A7l e Fopo] A
A7 R, Sk, AsAF REA] s
of| 3t

Skt ARERF B A= 2008 7] F 107
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Z 3,406 122 FA =0, Before-Marketo] 21
Z 7,133990& 20.23%, After-Marketo] 85%
6,272 02 79.79%5 H-Hatil Q= A o= et
Wtk 53] After-Market®] 7-9-o= 7R 7% 2
WS, ARsA 2, S, e 9 AL S
Thlf, 2HsAF AT FRt e 2] 0]7] wjizol| ofet
IS Tk S 10029S Ho] 4 Aoz 34
Fch

After-Market®] AlF ARPEHZ Aw R 2008
F9 Aol 412 1ojRle 1A AHEA T A%
o] 3820% AL Qo0], HE W AE A
o] 112 7,38201 .02 10.94%, AE2} 23] AJo]
102 9371219102 10.19%, SHLE-g A%l 102
3,66021910 2 9.66%, 422] W A} AJAFo] 7% 8,899
of9lo & 735%, 21} Thij AJFFo] 2% 4725919
o0& 230%, AER} T AJRo] 1% 2,23401¢0 8
114%8 H4813 = AC2 Uehek

212, M= e AY

A Z(remanufacturing) & A|F-2] S=rgo] t}sto]
#|7] SAlol] Q= AME F AlFolu HE-2 F]45te,
QbR A HAY B 27 ARERYSE T
L2 Az S AA 2 7HR] 3L QE AlF2) 7]
5 4 F5S 3EESE sk AW sholck
NZ2L PR ARE ARESHA] 0L ARE T A|Fo]
U BEZO 29 AR E A= Ao] 7120 Uut
Az}t FA oh2 ot

n)=e] 49- oF T3 el AA R AA ol &Y
©] 2005 A oF 530 5= F = ALFSHTA
0] 13]:8 3¢} 7hdjelrh A 2= 2L Qlek A A o
2 A} Fgol 7P EAdstE] o] 9lon, EYFtE
2], A7) - A7, o8, 285 TolE A8=a 9l
Th(KIET, 2011) $-2utet= AR} F3E(209] E#5),
A7) - A2 AlE, sFekEu Foll =ghE] o] glom, of
FE As At Ha2at EUFHE A 7F A8-E] L gl

U A2 AlE T FE7EEFERNS o= oL
AlgE -2 SERRIE, WFHHY], A5, o
A7 ZY AR 47 F=olch AEAREEQl SEA|
Au|, Bjo]3 )7, &an], ROZEESY, E|E
A, A QIAE 5 Tk 4 107) F502

ghrfjstear sk glom, o] 7ef AFEAHE,
A7) - AAARE, AR7A To2 AR G Al
ojth

AA 2= 4 - #7] - wehe 21 3lpsto] 4l
At 22 AE= slEA7= 47 3(Lund,
2010)= gt Al AAFAE 9 FLAE
Th= tE AR A A=
(remanufacturing) = A ek =X 730] 7]
= wokE = AL glony, SEjuEte] B A7t

N
|
ot

obz] mlotse] Thel 41QlS BASHE WRbS mAlE

Ytk

213, A= A g HAz sig
SEutEh= 20059 A x A S-S S5 HE
2 TA7E FEEEA T Ak o] HhH e Qs Fa
Sk Eoi7} upAE] 9oL, A= A Q] 22 oA
3] Z7|dAlol| HEY ok AR A SAdol Tt
T79L-20059 "3HFzIEHA Akt xR o] A
of et HE, o] WAEHA ufEEloH, Az

of e, i FAAFAE, ATAY Sl Bk
gol 3gtslo] Qlck. A 74 vkl oI, AA% 7]
& AY FLUF 37 52 B A= 716 L B
1) F2400 o Q14 A F3t Fol giglonk
ARz Ak €] e o4 1=l Holck, ) A4
AR o AEARE, Y tEed ol 1%
slo] Qow, AitE FAYAE At vlEe 24
S ik AHEARES] 3% o 2,0007) @A 9L
o0, v T A2,5009 9 oz S

s AR R WESRETRS
5~10% Aol A 714 $2E v #1 5
MR 30% Y Brhsm g, By shee)
A= 200-2507) AA7} Qhoe, A% e ol 820
o] 9102 2} Aol i 24 WA,
e, Zhules, 71 5 HAAE Rotol A QA2 A
Aol 49=|7 ek

el AR S Y PR R A S
oA} vl vl v $- 2B A1 EAe] gl A
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A A A9 I, Sl
UES AAE A AT

A= AlES A 5
=g 287t ek

2.2, = Sig A
nl=, G 5 A= ARG HARET0E A
100 o] A|&E]o] ghom, TRt FzoflAl AjA|
Z7} o] oA AL Qlek. ZF yehe] AjAl = ARk A
H v Aok
221, 01=9f Ag
052 AAIE Abdo] 7R Rt vekz 19204
o AR A} Fzo| A AlEksto] o] & kg7, A, 7]
2}, AAE7, 7IAF, 717171, Y8717, AR-E
7HE BY 7REYA], AAAE 5 AREAeE ttaH]
A okl Al T AbJo] sk gk AAl = Ab
o] tEE AZE oF 1,000 EE2 FAE, 7
5,0007112] A= QAN A S0ut 7 o) Fe] AR S
AF=35}1a1 9ok (Kripli & Joe, 2011) ZJA| 2 ARG ol A
7V HlFol 2 Fand AFEAbEolH, 201049 vl
THE7E ©F 4009 =, AA2AA 57} Sute] o]
g3l (US DOC, 2011) ul2o] A5 HE 24| %
TR A AA AR A2 AF(85021~1,000
o] ) 0] 40%2 A}B|5H= Fezo] et
222, g=9
G 1940 AR AR A A 27 A2
gom o]F o3 - EY 7IELR|, H|EE 7|4, H=
2 =7] 5 109 7 BEo = shjEo] g} A
x}]zﬂz ARQ] FHEE=2009E 7|FE0 2 oF 129 ol e
oln], HEHZ L o5 . Bl 7}EZ|X|7} 49] 3,500
ol uhe =2 71k H|3o] I3 AFERFRE(29] 6,300
v 3ke-E)o] 1 FE 3l ¢l (Chapman, 2010) Z|
Tl T} = SollA BFE, FoE 5
ARAE Aol AXHEA B AAl= A= H3t

B =5 Q= AT
2.2.3, &20 3%

ro
Ol

A AR S5 A= A S AR
A AP skl e, S5 A ARl
ARle] @/ A0l Qlot, A&7s Al Hit
o] SHistEA 2 A S/ fIRt of 2 ARo]
ARYE AL ok AR AR AR AFEATEE F

—

Hom ojfolx|x glom, 419 TFEi 209 912
(33009 ¢) Ak S5 FH QAR A 5
AL 20089 147} ARsAEE AA| = A7
A7gshiaA AlRFE QI T Eet asehd 59 o]
2 A7, M&7), LEofR7|o] 5 T8 Fol disf
HXRsA} g A7 SR =] ST, AR
A AR JA ol AT A= HA AEAHE A
A% 4kl we] 7o) nhelE Rolck ek 2L
3f "AP<eF=RH (Circular Economy Promotion
Law)o] A= dA A2 7] ol et A 24 &
ol vl gh, “Fv} 24 7] et A
23] AR 71%0] A2 Hoke] 84 714
=3 QITh(KIET, 2011)

20100)= A2} 571 A1E(2011~2015)0) A
A AR SARES EakS AT A2 R
24 YAz A S/l gk FEo 3t YA E &
Bkl ek - S R AFs AR 9o A4
71A BobE A= S48 A, B oA A
A Z2E0) AP A-E0] 5%RE Fol Az AR+
T714000] 910K62% 6,7009] Yol TEF Ao T =
&z Qlck
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& Aol ofsf dA AZ-EA1Eel HisiAls FAA
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o] =31 RUA| et

A ofZEA BAdstol oA At BEE
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23| digt =871 Fj=7] HsiMs TR A
ol tiet JEE Algeto=n Anjate] =g 2

A 23l chak 412 A 913 BB 4
7ol AREe] Pt WE, o FUUAS A
o] Glouk, FA A1FS WA ke AR EF] thalA
Ml S o] MER mhatslo] 91X ek %

ofsie} atglo] AR AAZF chsh A4
shan AR EAAE B7IhES ohel, %
FHE mgste] 2ol RS £
olig Wast glek FAE v
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b gl

> nﬁ P§ n% fr
o o
olN fllo 21)1 br
=
>

o
fr
EIN
_>|i -

%
o:

o

&
22}

i

e

i

g i

EX
1 =

=2
X

=N
=

flo
B~

I
s
o N
S
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A7) - AAARE B AsAke] Agg-e Z24s5k
AeEAAE FETeEN I B Restal
A Al sEH e dieshr] Sl AgE
HE. S AR, A aE ol 4] 20064 9
4 3502 Y| IslF o™ 2007H 49 27Y F3E
SFRAT. webA US| A7 AAIE W e ARt
A Z(RoHS) 2 #7172 212 -(WEEE), |2 -g2}4]
SAELV)E L2, o AMAIRN A28
7FsE & AZE AEAE oF Fol, 7] - AR
ARES] Az - A GRl iRt B - AHZHE- of 5
of, AFEAF A% - AR T A 2E A
TN B e Sedede 2 - B A9 -

AL-gulgel aes 24 5& FHske Aded
X RES A =S

ofA| S-2uee 2008 15 7] WA E A
AEAl o, 2, 7=, 671 A% 5 8 fele
A ARGo] AR, HxREAke] -85 85% ©]
/g, 2010975 95% o4 Eofof et &= °|
o 2 W8S AR A7 - AAAE 9 AR5
Aol Wk MES 3=, of Hell ofgt
S FlEE ARAIR ti S TV, WL AE 7,0
o A, FiEeHe 5 7] - AAAIE 105,
S84 9 358 vuke] S3Rke} skEA) Solth E
A FHEE IS A7) - AR B
o, 42, 67} 2.2, PBB, PBDE 1,000 mg/kg, 7F=5
100 mg/kgo]al o] 42 F3 FAIRIH} L5t
A 284 ook

2.4, 2|29 B#F Y XA}

2.4.1. BS88SY

A2 Az, 25, w8l 9 2E T 4|2I(MADE)
= 9J3t TR}l 221 BS8887-22006.10.31Y A4
E3lek o] 49 8 W82 v &k (BSL
2006)

Tabel 1. Contents of BS 8887-1:2006

1 Scope

2 Normative references

3 Terms, definitions and abbreviations
4 Design process

5 Design brief

6 Design methodologies

7 Cost considerations

8 Industrial design

9 Detail design
10 Requirements for assembly
11 Life cycle considerations
12 Requirements for verification
13 Documentation

Annexes

BSS887S ANE AAS o wi= WhEA] HEYA

(part production), Z%(assembly), H3f(disassembly),
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E213]4>/%)7](materials recovery/disposal), F-Zz|
7}5(part reprocessing) THA| S 11ejstojof TS %
s gk

The stages in the life of a product and the various DFX terms

Design of partsand Designof partsand
manufacturing processes manufacuring processes

Material recovary
or disposal
Design for re-processing
| Design for disassembly ]

Design for inspection

| Design for Life-Gyde |

| | Designformanufacture and assembly |

Design for market
%

* DFX : all the “design for” approaches

Fig. 1. Terms of Design for all stages.

BS8887-L T]x}el ‘ﬁl,:l(design brief)% ﬁffgﬁ uf
+= Tabel 204 LERH: A

Aok geka el ol

Al @ Jl(market need) - A% RIZE, of|Abnf

=N, 714, B4, 719]

7142 o|d)7}5AJ(technical feasibility) -

S, A7, 2=

AU A 7R84 (Serviceability) - AlEU] i &

o i H oA, daEel=

™

- g}o] 3z Rpo|Z (Life cycle) - Y7, o X4 H], &

A, B4, AIEEY, recycle, reuse

Tabel 2. Parameters for consideration in design brief

Parameters for consideration in the preparation of a design brief

Market need s Technical feasibility Serviceability % Life cycle 41
Market sensitivity Material (suitability and Level (e.g. module/ Materials (minimization,
Sales potential performance) component) withina  surface area, density,
Competition Currently available processes product recyclability, recycled
Opportunities Potentially available processes Ease and practicality of  content, renewability)
Aesthetics Health and safety access to relevant level  Manufacturing processes
Price 4 Design verification Required toals (cost and  (materials/energy

Potential for on-going Process conformance testing  availability) consumption, pollution,
development Function verification Health and safety toxicity)

Impact on company image  Risk assessment Skills requirement Product operation (energy
Performance Milestones 4) Return to Use processes  Sources and systems
Potential henefits of sale as a Upgradability [renewable, low carbon],
function rather than a Spare stock implications energy consumption)
product Life cycle assessment
Confidentiality Legal constraints

‘Time scale 4} ‘Whole life costs (production,
Quantity required use, end-of-life)

Inclusive design Health and safety

Recovery (materials)
Recycling (materials/energy)
Recovery (energy)

Reuse

Ease and practicality of
disassembly

3t BS8887-2 TIA}QIHH 2 (Design methodologies)
RS 714 Bl A3 O SFig, 29} Fig, 33}
o] Wy AL ANs}L Ak

Application of specific techniques showing best practice sequence of design methodologies

QFD, LCA & Brainstorming

| QFD, VE, FMEA LA RA

Qutline design (6.221)

Fensiilty sudes(6222)
Design Brief
{621}

Detail design {6.231)

Design for ossembly (6232)

Design for Eng-of-tife
Processing (5233

Finalization of Design (624

Prototype design(6223)

Prototypeevaluation (6224)

Orientation Phase Definition Phase

Realization Phase
(621) (622) (623) (624)

Handover Phase

Fig. 2. Application of best practice sequence in design
methodologies.

The stages in the life of a product, including the three routes of part end-of-life processing

!
il =1 Assently Dis-assenbly|

Material
Tecovery or
disposal

Fig. 3. Stages in the life of a product including 3 routes.

BS8887-- Al Alx, £, wdll W 2 IA A
212 913 tixel FAolold] AHACR A% A

Folu} Aol Al Ee] EAFAC T AHHoR U
5F7]= oA, o] FA A AAIGE @312 gt
whEohe o e A4 Al B o] BT AS ol
L oofehA 28 4 S Ao = 7 Hk

2.4.2 15020245

ZSTAE(SHG) 9] =+ 7F o] #&(Standard for
cross-border trade of second-hand goods)<] 1S020245
L&A ARzl 9k A HR WD(Working Draft)
7120110 29 SgkEl9a, 22 o) 39 At o8
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2}ol| A ISO/PC 245 3)2)7} Gt R =2 391
A FAE TR =7 1F Fe Ao Aol
ALt =A FE Wkt Fapgof o] £ dut
2]% S-S B8] sk W E Solth dR) o] &
2 A A B7HE Sk Aol opdet Hate
AE W= 7hold 2 (guidance) FEf = o] 7%
2.4.3, PAS141

ARE & 9 71E A7) A Al AR 5
W] 7429 PAS141+= 201149 A=) o] E&
= ARG 5 A7 Hl(waste) 7| HAAAE 2
Ajol-&(reuse)= B-ol5HA 3171 {1t FAolck o] +F
Aol o W& AHEH Tabel 33t ). (BSI,
2011)

B
ox AN Mo Mo &

<

Tabel 3. Contents of PAS141

0 Introduction

0.1 Aims

0.2 Background

0.3 EEE, UEEE, WEEE and REEE
0.4 The preparing for reuse process
0.5 Safety of REEE

0.6 Certainty of use

0.7 Export for reuse

1 Scope

2 Normative references

3 Terms and definitions

4 Handling

4.1 Tracking

4.2 Segregation and storage

4.3 Protection

5 Preparing for reuse

5.1 Visual inspection

5.2 Safety

5.3 Function

5.4 Data

5.5 Software

5.6 Disassembly

5.7 Repair

5.8 Cleaning

5.9 Classification of prepared equipment as REEE or WEEE
6 Reuse

6.1 General

6.2 Reuse label

6.3 User information

6.4 REEE documentation

6.5 Description of REEE

6.6 Product warranty

6.7 Export for reuse

7 Recycling/other recovery and disposal
8 Operational management

8.1 Legal and other requirements
8.2 Permits, licences and other authorizations
8.3 Competence

8.4 Health and safety

8.5 Records and record keeping

PAS1412- Ajo]B{(reuse) 2| T2/l vid-2 = 7
7)E-0] oA B 7|22 alar Q) MY F 2% A
< 2 9 H7]E 28-S WA (prevention)SH= Z10]
AL, ok A= Aol-8-& =Sk Zlo|w, 1 thao|
A&-E(recycling) TAoTE. T F Tkt 34
(recovery)HAIE #2131, FEAH O 7 H|7|(disposal)
Sh= WAolth o]& 1Y o= YEhf EH Fig. 49}
Ztt

\ Freventon /
\ Preparing for reuse /

Recyding

Dther racovery
{.g, enemgy
recavery)

The waste hierarchy

Fig. 4. The waste hierarchy.

olof uwlg} Z7|HAAIZEEE: Electrical and
Electronic Equipment)®] 7Hg& +&3}o] UEEE,
WEEE, REEE THA|E Table. 42} Zro] AA8}ar it}

Table 4. Summary of EEE, UEEE, WEEE and REEE
Summary explanation of EEE, UEEE, WEEE and REEE

Abbrev,  Term Brief definition Cross ref, to

definition
EEE electrical and ciuipment which is dependent en electric currents 34
electranic equipmert  or electromagnetic fields in order to wark properly
and equipment for the generation, transfer and
measurement of such currents and fields and designed
for use with a voltage rating not exceeding 1000V for
alternating current and 1500V for direct current
EEE that has been used but that might not be waste 3.5
NOTE Thls Includes, for example, second hand and
pre-owned equipment, service repairs, warranty returns
and display stock
EEE which is waste, including all components, 3.18&3.16
subassemblies and consumables which ars part of the
product at the time of discarding

UEEE used EEE

WEEE waste EEE

REEE reuse EEE UEEE or WEEE that has been prepared for reuse for - 3.13

the same purpose for which it was conceived

WEEE A, 5 #|7]&, 7] 9 2%} o] thgt
23] W R Aol Ake] 20039 14 275 A1
2002/96/EC= AAFAIE -8 ALl A “ThA] 42717 B
g o5 Fashes Ae EeFshal ek ERE o
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Preparing for reuse process
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Fig. 5. An overview of the preparing for reuse process.
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