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Abstract

Human activities is intimately linked to the environmental impact, lots of global
environmental issues, such as greenhouse effect and ozone layer depletion are all related to
them. Especially, during the process of industrialization and pursuing economic growth,
developed countries had consumed great amount of unrenewable resources making the world
unsustainable. In order to resolve this problem, we need to improve products resource
productivity and utilize the concept of dematerialization to limit the usage of resources. Such
a concept will only be realized through innovative and creative thoughts. Currently, some
countries’ policy and regulations have adopted this concept; these include the integrated
product policy (IPP) of EU and the extended producer responsibility (EPR). The emerging
concept of dematerialization is so-called “servicizing”. Servicizing focuses on the
development of product-based services, it blurs the distinction between manufacturing and
traditional service sector activities where manufacturers’ involvement with the product is
extended and/or deepened in phases of the product lifecycle. In sum, servicizing refers to
selling a service or function rather than a product. Actual ownership of the product remains
with the supplier, and customer pay for the use and maintenance. Currently, the most
successful example of servicizing is the chemical management services in North America. In
this study, four companies from chemical, auto, copier, household appliances were
investigated to realize the current status on servicizing practices in Taiwan. It is found that
most challenging issues these companies encountered were wider market acceptance, related
regulation promulgation, increased cost and higher requirement on human resource. This
study also reveals that some drivers could trigger these companies to move toward servicizing,
these include strong support by the CEO, increased competitiveness, positive corporate
culture and environmental trends. Finally, some suggestions are also provided for

governments and business while promoting or implementing servicizing.

Keywords: chemical management services; dematerialization; extended producer
responsibility; integrated product policy; servicizing
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20OAEE NS Bl g E > BB EHI 1997 24 4 T 2 #c (Factor Four) |
HTEA Y o PR - AR AT RS S ENAY 0 et AR R ERY Y
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B A R 0 TR A E RGPS A 2 PRE o
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22 2 $ ¥ it (dematerilization)

BrE T L kp g nsds 51 HF)F f;_'”;?;ffvié_%ﬁ;ﬁ’ﬁv-i

P ?l“ﬁ*{iﬁ BOEH R OEAY RO HE S R R 0w T A SRR A P
(Cleveland and Ruth, 1999) - Ottman (2000) %7 2 4 it hdpfe * g e Fooit ik > K
WG A R R MR TR RSN > A A AR e R A1 o Bl o
PR & o RATG  FERRE I S Gk o e degt 0 AP &R R
BB R A BT B kALK TR TS B o

NP PR ATFT IR A EA S P e RIAEEAF R AR BF T IRSE 25
g 4 > TR PFH AT L2 AR PR PR D T LA Brcil (Integrated
Product Policy, IPP ) ;> #8584 B Fihi * »affoit S iy § a2 4 g A 54 &
B e, a Tk 4 & + 7 = (Extended Producer Responsibility, EPR) ;> R &% 3£

B e fofol figd o A F b s B LAE T np R o fd B ks

F o P wE G AR MEH T A SR (servicizing)y GPEA T o

AGIRIF R EA SH A KRB P F RPN wWE AR 2 2AE (Mont, O,
2002) ~ it A Sk H 1t emEst (Roy, R, 2000) ¥ 5B A 5% HH AT Eehe G 2 1
B S T iReh § 2 AR 442 2 (Kerr and Ryan, 2001) > i 3]2 4 F it ehp aho ig s
il A &4 PP JRE B E (Mont, O., 2003) - Lamvik (2002 ) "’Jfﬂ A FPRGRIC &
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1998 # Ernst and Young #-IPP % & 5 “P Fenik 4 3N 18 sx B stiE & 5 % Seehdh B 3§ o2
NERFCR” e Lip B L ERFH &1 (integrated ) Veiid & 3L G o AP 0 Fpt 0 1999 &
BMU #-IPP snE & i & 5 “fed GFHanp @™ > F il 2 R IRIFPRE 2%
K7 & > 2002) o @ 2001 AR IPP S A 3 P15 “IPP A5 £ 0 2 54 k2 R e
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eI APRE A P Ve ip 2 BEAKRWP T PPz BA IR - FEe ~JIT B A

%885 11 E 4 &g el (Charter, 2001 5 # % > 2002) »
7



S
S
=
ik
-
i
o+

BER
(ISO 14001/EMAS ) BE AR £ 4343
HERER OREL R 4 &FPTER (F% =2)

N S

Bl 2-1 # £ & & (Schmidt, W. P, 2001 )
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( Economic instruments )
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ARFE e w0 BBRANLA RS2
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o BT FhER
R o T R AR FARF Kk
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S 02 AR R A
BT 4 o BMHRE P N LA KRDE P
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o LOXFMERR FHEY L SEE (interpretative
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AE S g e o
B gz 22 gepL (GPP) 49
(Public procurement )
o 33 X iEiE GPP Fiehd i
o BitTRE LR E AL NN
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o BBt 13 ANK 4 b Sk i R 4§
( Standards )
BRA AR E TN B R -
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AT [E8ES
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A&l e

(Product panels ) o 72001 B - B BHFEFIFE

L o vz > 4 “:Hh"') oo
ﬁwkkﬁnﬂﬂf‘ﬁ%rﬁgé%ﬂﬁJ # BRI § A ph

by

( Supportive Instgulfnénts) o ¥¢ LIFE3:4 ¢ thigiv 2 & X x\

.-". "

F ,.-" Ny

3 IR
f..f:.." ® iL B2 tg‘ \.I.".ﬁ
[f K F 4L kR : Green paper on Integrated Product hcy, 2001

Y IPP %A L » - BELESE SRR ZL L TRl L 5n

'!i'l (getting the price right)
i

@ﬂﬁﬁw;ﬁ?ﬁiﬁ—&%ﬁjﬁﬁlﬁ”ﬂﬁﬁgé%mﬁf/d EEEE
SRR RN T /4

wﬂéﬁ&uT*ﬁ”i o

[ ] ;F;F'Bhv V_J f":i ’ ;Té;?ﬂ-—i\}:%\[ﬁ'—* \-"F"
-5:—~‘;~f’

“

4“\1
fs
M
5
d
%\
<
>

S R HRT G g R R R AT Fehd B2 BRESR
WEﬁwﬁiﬁﬁ?uﬁé%@\%Eﬁ~wwﬁ’u£??¢ﬁﬁ?moﬂ&&g%é%

HRRG DERFRBIEEATRS > T R AT RE TR - B LA LARER

10



Bt R 2EE GDP e 12% 0« 5 - BApg 3 B BESE M aviR o B4
TR REREN PR O L KB ET R URRBR AL DEFF S BAAR o

Fob- Bk LAV U ASERMEE hZ Bk e

(Z) spivid 4 &

- LA&E G R NA R T 0 T LR FE AR A L A SaRR
WAIRB B o ¥ oA i B 518 5 TR B K3 (eco-design) 0 A FaE R DRE 40T

B ocold AEH TR HGE

|

B S BREK e
B RREYEFELIREERL Y
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222 L2 A KT = ( Extended Producer Responsibility, EPR )

Ryp A REBEAERN £ B ¢ (German Council of Environmental Advisors) %7 3 pdo A
Bt (raw material ) efemé g B H & AH A SR Flet 2010 # 1 hR

,éx%fé%%.u—:rbﬁhff (Schmitz, 2001 ) pt ¢t > AP x £ * * T T T g o x F 7 2K

FREFIERY PG RER DB e TS - AR ﬁ;/’é?\?—*‘ Thomas Lindhqvist
19904 T 2 A4 FE ML RIS EEN AU AR SY Y £ B
e iE s AR LB A S o JIT frdc i o BT R BB AL SEDHE

# enftr#¥  (Lindhqvist, 1990) -
EPR 4 #7- A5 4Rt £.F € 40 4 Sk um 23 ek i - ﬁﬁ%ﬁ‘ﬁi}ﬁ'
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Al Fast - eRML 1LY Rt 2 A &4 5@ " (8§ ErFE (post-consumer) 0

N
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it 2 Sk p A& foR B T 5@ (Thorpe and Kruszewska, 1999 ) -

1996 # > 2 M AR AW pAFH E L R ¢ (President’s Council on Sustainable
Development, PSCD) + » & ) "t & & 50 27 — Trch~ ' § TE R A &2
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MERFFED EXIEAR AFF P ERERIEAM 2 £ 9k P EEF O mEL
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B L E R LA SRR Y oMt
B R KD R Efor b kot bifep B o

2.221EPR 2R
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2222EPR thp &0

EPR 7P e b d 2 ¥ B %A SR ek E iy b2 K2 A1k

- > BRI R R E R R :‘_ﬁ*‘ﬁ HH A4 2 g BB ATiE

S AR TARROFE SR PR ERCH R ERY FEE kP A S
Tof B o™ i o 2 A 4R R P BIFEA SRR HRESEFINGL L - F
GAE s rﬂ’g‘ ix o

£ %0 EPR ehp chE 438 1 § e ehF R * foid o Tiheni) 3 > niGe R A

S F AR SFERE o v T BT 73 ki & (Thorpe and Kruszewska, 1999) :

® G BRI

® % g RN frrILiEAE

® FELM* AR

® FELNMEA W |TR* hE K

® A% (reuse) wic (recycling) fri 2 & (recovery) ;

® WiRTFASTHEAFFRAIAEHBIIAL S UBEFEAHHT RA -

2223 EPRé§ T4 F

ﬁﬁi’HR&ﬁﬁﬁ%ﬁ{r—ﬂ?,**&ﬁﬁﬁﬁiﬁﬁﬁ%$%°???ﬁ%

>4 (Xerox ) i 3k A14Eis A &0 FIPU R 7 4%

nk«

PITHIA S22 BEH T AT T

BEFRY e RS R o RipfE N x 2E A BT A S04 0 F]) 0 EPR ehi E

*EH

Fl4-™ (Lindhqvist, 1992) :

W § F e iz (physical responsibility )
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AFFRERASEL GRS R AR RS RRF A OFE

el
ERIAFREASE LA SD GAY Y F BIERTE S B POTR -

W 2-2 £ A4 é_ﬁ # @ #3] (Lindhqvist, 1992)

2224 #E2 A K FEswc Rl s

FORPF & % 37 5 ape i3 Kok o P FIATNZ AR RO S PRDIT R R w4 2 F K
{4 ehfiEe aEEgr 2 EPR e i1 B b & & chE gefipd i #6978 i Renid % £
R

B O I A SR S o G R P T
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( Deposit Refund schemes )
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R T ERELPR 4R (PP ) B LA P AR H v 4R AT &2 v #3g
PR30 T (25 ymdenf §H =) 2 % i85 % o FEFR 97% o pfeit ok ¢ Eehw

fefedag it * & o

® :%Z &fit (Product charges)

ASSRE L RAL R Y BT KA R T e IR B (eco-tax) -
HHPVCeif 3 -PVC g F A &SP frA En A2 3,0 B2 L ARI v R &inb TRk

® ik 7 (Advance disposal fees)
GURP T ARG BILY o S w2 A X s S (B AIA
B B ERORD -
T R HF R 350 R TR 2 Wi ond s LR oA ops
SfeR ST B FR ek S AR AP 25K 2 %1 % (PCSD, 1996) ¢
EPR #- fi4 &G MAGUCR R g £ RGP 2 > PAZ T A SR cfu
& o AFPRIR - B K0 B R ]~ 2 B v e f EehE E K (White et
al., 1999) -

2.3 & &FMRF*iv (Servicizing)

Bt > APREETREFFGANER{cZ PR g3 A4 8 (Shostack, 1982) -
Manzini (1996) 25 > A &2 B &L 7 Jﬂ"ﬂ dite 1 50 B A R ol § AR E A Y
b g 4 o @ R PIE H Y 78 (acts) & iBAZ (process) #rie A 5 ¥ K33 AP
@ ¢ (Shostack, 1982) ; JRF%H_& 757 &2 44T - X iM% - £ {42 (Cooper and
Evans, 2000) » fR7% > £ BHfoif 2 B> Edch3 o 2 4 F o)) § oAz e g 2
11 (Hoogerwerf, 1996 ; Cooper, T. and Evans, S., 2000 ) -
PRASE_L B —‘F'f NF RGN MERAFESN 5 A L —‘ﬁﬁ%ﬁ—%%’ 2

Foo Sl LIRAE D A)eh s dof AR (B 0 1995) 0 & SferRir2 B enbl %o £4p
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Wit hF I o TR RtnE B2 b WP SIRGHE L PE o RIRIHNE L ¢ 4535 5

3 A ArEA e o Flpt > A & ‘"1“7?5122*&7 B 4 pER A — 4= 40 0 Shostack (1982) i

BOROIRIFNE SRR R SAIRGE  ER ERZT 2R E 0 BN ASIR SR E B

& KR Fahg o WA ARG & (M < & FAepRir % & (Goedkoop

anzini, 1996 ) ¢

etal, 1999) dr s (4-B 2-3)

JRE%1v (servicizing )y 0 A 55 R#APRTE » U KR T BIRA FACIRIERINE 2
4= (White et al., 1999 ) ; f§ 8 k3 > B 4
R : e

Fad&

ena o> #2 3 H{rd Schd G n -
e B PRAE R P- A &engl & (Makower, 2001) > & &7 B0 AR £ 2
p&ﬂ;;ﬁ'%‘ziﬁt T EGEA ok R i > BRI A R AL T R HBEH R T R

4T URRE RE BB EZ A S R RIE o

P Eenie i ¢

2o e
PRFZEniE i
& A0

A PR IR

A SfrPRikehiE & (Behrendt et al., 2003 )

1 & SPRAF AR e 437
A PR AR & 5 (Goedkoop et al., 1999 ; Manzini

2
7 4L

A PRI 1Y B v AR M e fris ¢ 45
etal., 2001 ; Mont, 2002 )~ # #& PR7%( Behrendt et al.,2003 ) 12 2 # it $4+4 & ( Lindahl and Olundh

2001 ) -

P& &pRas % 5t (product-service system, PSS )y &4p * &b &) 7 HF RS- 2 AR
pRA%e0k & (Goedkoop etal., 1999) 0 & % 14t e ® e 58 (5 * dpenE st it 4 3 % ) kB~
X3 A4 5 (Manzinietal,, 2001 ) & F P 77 £ a4 82 54 m £ Ak

g R 2 ko KB R R J"ﬂ”’% + (Lindahl and Olundh, 2001 ) ; Mont (2002) %%
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m

i E - BRI AR RIEE A ;*ﬁm;i’“m¢ii&ﬁ%§iﬁ
FREE G FeonieRl o Ak KR E F el BF o KBTI onE R T A o
P4 g R (eco-service )y Hd 75 PRAEATIE A AL IR R X 2B BN G AR
DHER LG e G (Behrendt et al,2003) 5 & FPRFEOPEE ¢ FEH T 2 0 F PRIRE K

B EE A ~ X RPRFEUE A 52 ¥ JRFE (Bierter et al., 1996 ; 31 f Lindahl and Olundh,

Ty i 1240 & (functional sale )y £ 4 & E 8P cFLBL » 3% ot iy enfaid= % 0 100% &
REEehg Fo #a P B T R ¢ 45 A FIRIY kAo BIRIR PR o ATk BAIRIE S 15D
RPRFE S RHJRIE A SR heut W TR F LR GARAS 5% 0 1A &P g Ak
WREE AT R hF i AEY 0 S AEE Al 4 & (Lindahl and Olundh, 2001 )

FEATEE o R A PRI ks 2 PRI B A 8 B R gk e R
P RRBEAEL DT R THBER G L G RS T AFE TR HRE AL R

SRS S ST S

2 A SR gk d

A fRArib e AR L IRt a i MoRE AR AR AR E T

Y3
2 $+ A &g f § (James and Hopkinson, 2002 ) -

- - g3 iveéiBix & % (electronic delivery of products )
o it e Y (e-learning) V0 2 WF U R T LEF R BFR O SRR BT R

" 70%-90% = % a2 g (Royetal, 2001 ) e

Z - A& * 2 & & it (optimisation of product use and longevity )
BB REE L FAF e N W o MR B RE S

(refurbishment) PR7% » ¥ Mt £ & Fend * 2 AR B 4 S * Foc o

e
BBASEF oL f AT E T B4 HB P S 5
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- A S sc f § (taking responsibility for the performance of a product )
AGPRIF R BT SR B E TR ko &rl“ﬁn—»? PPRFE BT LT ;19
IL?}WmET%\&?frﬁ,‘b‘ _EI_’EF]ﬂ‘L , ngwmI% ;:\?'E}f;—_'_}‘i’/%'r"‘ﬁ é‘—fﬁ-o (AP » B }’@;'ﬁﬁ

R T PR Tt SRR S St g Tk

233 & &R h B E

Frdpd o R3P2 %7 A SRR > BRI BB Al (B SR T AR i
B £ 2-3)0 P R A B g2 & % 1843 (Goedkoop et al., 1999 ; Heiskanen
and Jalas, 2000 ; Lamvik et al., 2000 ; te Riele et al., 2000 ; Meijkamp, 2000 ; Mont, 2002 ; Lamvik,
2001 ) T A ZFAFRT 0 A SR IED S EHRBEF KJIE (Whiteetal,, 1999) : (- )
FASIRIF AR I N R AR M A AR (Z ) FASEL AED A ERET

BEPF(Z) § 2SI DGR o BA S S RS LB S R A FIRTE T i

-4&

AW ERA TR AR ki 6 (B d 23 40T ) .

James and Hopkinson (2002) 74 ) FRPRARIY T G A TRB Y R e Rd 350

5-i& * »x ¥ (Dbetter utilization of products )

2 ETRF] AT E o TGRS AR R B RE R AP R B FF o s iR &
ERFT > PUUERA DR Z 6 BLLRATCT R RO FRE T HE dp
M Tk B B o

- 2 i % (increasing energy efficiency )
S8 & PFAed ] T OR AR Y Aok B B B3 BB A A LR 2
foiu oS e fe S AT E 3] PRAY (smart service) i 5g 4t - B B ELDTIIUS Bl (78 R3]

{oie i R RS > 0w R ok o

Ji

- & 8 Roflenid * st (increasing materials efficiency )

lLﬁﬂ—-?i‘”'fr TV EHIA SN RIRIA O TR R s g it N B g
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gé‘rm;\ﬁ%] s e rd B2 u—r;\m" N Bk R DVD s © YLD 4 ’F.’T?j},%zg’ﬁf% ¥ oo aL sh

L ??‘Fﬂn :“; Z%&E‘fj_;? ;\4 y ¥ E,I;;!:_ ﬁ:"r_ﬁ;.ii_:% , /)é‘ o }E’#‘J‘Eﬁ;‘[’}t)‘ o

2.34 PRAHerHET
PRAB A BT (B 2-4) — &7 F & 5 2ude [ ARIE — T 5 SRR e4LIT ~ R 13 $

5 A PRGES B8 (White et al,, 1999 ) o #7pFHcRE 2240 5 erpRi% 2 3k >

FeRix— 1 A &
AN X2 gl FRz‘ﬂl}ﬂfr’é_ LA OPRFES BRIy o A

$ T IRIE (1A 5 S AADIRIE) 1 T
TR F AR i} L E g FIRIRE B 2NA

2L 4 B PR 4% (non-material services )

95-#;' ﬁ;ﬁﬁﬂﬁﬁiﬁ-i\ ?ﬁ—i g %5)%‘ 3 5]‘73 s lﬁil‘ﬁ—frflrrf—f. o /it_;}’)z ?\"—F‘Fijz-mf— 'I?"’Av\tk\;'—

P FI AR . R B AR n}.#”ﬁfiim*m}%% DA k= A N jTJr,«E\}@ A

o
SRR % 2 # P73+ (material, or product-based, services )

u’f"?ﬁ s AHAIRGE > B EZ 9 NFHARLS ATST 5 kikiER
SeAR M TPRAR AR R o ot B g Y s IR B i [ s TR A R

PREFEE T S NP TR AL AHAIRIES L A S W o Bt R PRI
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l'-f-
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MR FPRIET > ¥ BF Lm‘r% e =

kBT b i’ﬁf—‘y
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B FORTEORE 0§ T4 P ARER
ffj‘gfi LEEE 'TFNL—./))—?’ L kR o
RRIRIEL P fREARY > FE L2
a% F 2 ¢

W7 A ST

%

1. d ?ﬁf'?ﬁ» T KBE N L TRE

2. @ﬁ?j#%:’m s we Y
R

b%g F’F’m4 @’—&ﬂ};ﬁi-& ’

rr'm/ﬂ

1% 7 7 + PR AR
T N A

-\

i F Rk EE o F A
[ et 7 I
é&ﬁww&%;&pm@“

O R R %gﬂﬁmﬁgwwg%ﬂ¢ﬁ,
%ﬁ”ﬁ&m%¥1kiﬁm%¢
%

L8 2k BiEEARY i B A i
XL -TEA A @B O

T g o

A 5 *iﬂmﬁéhﬁﬁéu,
it

~BRER L
BArRIEE £

£ 2 PRART e iw{'ﬁﬁrﬁ’é FE R4S B ehw

’f@wgﬂw ERBL A A ] B ER
R

//

Rl g

EEAEA N

1. g A5

2-*$%W%&»% A E G R R
4

3. é_r‘%%qﬁ‘. ;C.xr_ﬁf»“lb

AT A ﬁ‘}.{hﬂ T R R i

1. A& & 4@¢@%§Mg~yﬁh

Zui@iﬂiwﬁiwmﬁ

A AR S REE S TR 5 A
‘“”I?Vﬁ@z/ﬁmm%% »W‘”’]Iﬂf\-’"{ 1%’*"‘%7 | * e
SR ‘f«_}?«t@ ﬁ-#\ PN N L ORI R LW S
B PR RO 4 A AR HIRB O 0 2 R

%
B i 4 s g, W ¥
SIS "h-_,_':--h,,__ B8 }d_i-}';.l% Rjg.mi%ﬁ—_& :L»-‘.,QVE:TRJF,—JE?;};_}(_ °
e _ﬂ-r-""ﬁ

L kR ¢ White et al., 1999




(- ) A& &t ¥ JRF* (Product Extension Services )
A St PR FR e ’&_"vf-‘—‘}ﬁ —'ﬁ'ﬁ ““:}?ﬁ" A A T § e é’r_r"’%ﬁ“rjé rﬂ%‘ ER S )

PEEL cARUENIRBL AR ASEY S (FFF) avoer o F Lk ¢ A KD

i)

22 A AT )83 A

A ut WOpRGEY 0 A B L T4

S

ek Y ASU N IR FASCR 2
FHRB Mg IL > @ A Sofoe® i3 1t o e Xerox 9% 2 JR5%+ (document services) > * He i EE

B AR T b

A R WO RIE A S E dE

® BT & Tl & F (material difficult to handle and /or  requiring regular
maintenance )
IRGF SRR R E 0 AFEEV AR EL DbF -
® 2 N7 & BHME XA S 2 g B2 (products requiring extensive networking and/or
technological expertise )
FTARBER e r g Rl & okt > LR, 2 ad 4 A ¥ K i S 2
AR o BRFT —%f#@‘ﬁ?%ﬁd BEFERESEHAPY PR T4 IRTE 0 — R4

%
FREPF R SHASERF A T 0 - BREORL R

é*&i
iiﬂ

(=) A &% i PRF%+ (Product Function Services )
i

~

u‘_ie

AR Y RN B A SiF R B F e} LA Senie

=t
[
et
i

G E A Gk vhE URBERP ST @ TR R A FRER AL

%‘1
=

® A Senr iy s T B AR ¥R 2 AR B E UGN A PRI o B & A JRART AR
P AR IR YR # (Graedel, 1998) ©

¥oob - fazbil ge F A — a0 24 8 et A (& 2-4 ) de Interface 3 4 PR 7% Interface
AP EA TR E TR KR ERFRG o BRI SR L R e
m«?"/?’ﬁ’%‘rﬁ o F BB AR Fend o i T BP0 A B M DR

AR
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PRF%

|

L B PR AR
(dedis ~ Hik)

2 4 F I RS
(AFrpsam 4

i g k—dci
3 PR )

I—

—————————— P (RES BAD

v

PRI
I
\ 4 L 4
A FT R PRIR A FiE PR TR
(mﬁﬁniﬁfawa (EfﬁfQW§f—%
— 4 il ,.,K 218 shehfe B EE S FTUMAREL
) mm

[] *F= 5 #/

B 2-4 PRF+en4 %F (White et al., 1999)

% 2-4 & SIRAR T et S

PR 3%

fa it

v 5 &8 I8 PRI

&;b?WIL%Wmﬁﬁi— %]131\573 ‘I"f'%‘

T AR o B RJE o i FARR A g o IR

(%)

AR E kR AenEa @ 2 S8 il o

B & 2 i ek oA Bl — Xerox 8 kLl ik A
< 2 PRFE

BEEATE AR AL PR TREE L h
( Xerox )

< EAFER o

MARAEE AT find 3 o put AR ¢ f mser
{7 B JRA%

Fep oo v P HARSNES > B RBEEY LIFOE
(%)

B PR A fr S N R

W PR AR

(Interface )

Interface eh& FAEF 4 —Z 24P G >R

B L PRFE o Interface 2> 7 T F% & [ 4% B dp o

¢ o
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Dell (hg Fofe F3-4] > 2 AT RS~ £ ¥ 7
T AR I R
oo P RIE24 B FI36BY L0 B F AT
(Dell)

Pooo BTG OAILE AL -
FAL KR - F®p White etal., 1999

235 A PR & )

AR L ek g o £ AFIRIE I chE & 38
- - A Edd &L ,ﬁ -1 32 v ¥ £ chA 5 (product with lifetime greater than average

customer use period )

BeR et R R A Sar £ R T P d P A s URE o L
T ¥ fl13 ~ By Schindler AG 2 7 » 14 -3 @ﬁ%}m” FREBAALTHRE  HEFRY
LM R (%A PRAE ; U IE PRI ~ 1k Schindler AG 2 @ 1992 4z » #170% ( Weizsacker and

Lovins, 1997 ) -

Z o A Eeh F F M 8 RS A #2K % (produts with low utilization rate and/or heavy

infrastructure requirements )

d AR B PR e - §Rd T2 20 o BT R e A - BA SR L
A enb S o 3 F WL T8 ki o TR R T JR 0D ST e RTIRIALE
FEBRATEI NSNS LR-HUREFEFRS (LA 2-4) 355 FEr1 RE ik
G & I R A PR AL e b dodE i e BRI e A o P AL E 2k % (Honda’s Intelligent
Community Vehicle System ) o {7 #5 JRF% = 7 & JF & i WP KA L eng o F]1 5 > P17 &

}éﬁ.% /%,&}imigq‘*"

products characterized by rapid obsolescence )
§’%i%\iﬁ’E#%%ﬁ&ﬂﬁ%ﬁﬁé§&ﬂﬁ%%%°W
PBERE E kBT A S BRI Pla ERD F1 A 5 4o IBM 0 SystemCare PRF% > %
2

410 p o TR B JRFE (Whiteetal, 1999) -
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2.3.6 A 5 JRI% 1Y crSpds 4 2 PR
2.3.6.1 & F-FRI> (- ehBgd 4

A FIRGE T enBRds & AR (hE K —1BM fr Xerox 3 5 R E e £ 55 #ad 5 ]
EIR R BT S I B & B I P ek 3 e —d b BT 0 brig e
oo Rk e e s e A &Ik B o (White et al., 1999) - Goedkoop % (1999) R

B XS e AR S S T Y S e
- - &£ %2 5 (business drivers for product-service system )
PR e 2 & SR o A BRI R Bl AT

(=) ASEp D@ —4e » JRIFE_L

® pH 48 BOE S AT

® LFEAlRRE
® {ofREiE E DM G B TR ISR R ol R Ry

@ BiERFehEFiels AR FIRE S B e ~ AR R JRIBE A
s w2 e
® FiFE kB TNk K RFE R

® A FRATOR TR E AR - i L A

-

)

Z ) RIAER ISP — 4 2 F S H

Wi

® afrd kG 4

® i Ah (pEi)

® it W RiE

® il cricd (HHhE 31 A chicd Bt i)

@ FMETE P AMAr} ik~ PR
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Z - 4 5P 4 (eco-drivers for product-service system )

(Z) #FXNLESRES e F LR SRR ~LFF FiE )% 2 frikd

1%
1_.
w
=k
=
™
=
)
A
e
;\‘_\,
'Q:\\"
Qo
5
3
dy

AT (o ek B S BT R ¢ IR AT B

=z - H v 5,H 4 (identity drivers for product-service system )
Mizfrd GAFIAREL > LHE FlF4opBA £ 27 5~ 44 Bl ki
HE L BFFLLEDES o

2.3.6.2 & FFRAZ 1L e s 2 PR

EF R AE T A SR AT TRl P 0 o BRI s o e g
IR — @ Hranik 2 F g (White et al., 1999) - Bartolomeo % 4 (2003) Rli= &
g Fm A B RIFH o

fﬁ"

SLPRIA L e R A B G

- BRI PR 5P FRERE RS e N L ROk~ L

FRRIREPR L AG KRR ST B HE Y Ha T Rl

e ¥ -

237 R # &b — &8 IRTE

408 SLenis }'@r‘s ‘fr’,ﬁ JZ R % ¢ (B 2-5)> i* & mengf % N q\l——-ﬁ%r‘;} zgﬂmm oo fL
Fead T g3 EEF AT EEF OB FMNAZERS AL CERORY E o
A ARG s R R &y B el E R > T TB R L F s R D
EAE A At Esnanpd oo @ 2Eit B a4l & 8 (Chemical Strategies Partnership, 2002 ) o
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v & ¥ e 53 B (Chemical Strategies Partnership, CSP ) j#4 {7 22 % Jill Kauffman Johnson
BOESERRB AL - BED ARG A RERBORF RN F RN B
AR BB S ePRGx 2 F 32 (CSP Workshop, 1998) « /7 12 H & % 5 3% BAF T A i & B35
PR~ ﬁ%‘]m SR H R B o B ok B R b end IR S At £ 0 v 8
SERE Y - R L E R RN 0 R B E R B8R
(CSP,2000) i codp i & Ak f 0 #74d & cndic® » @ Ak f oo dhose § and b o
ME SRR NTLIETSE S FNDIRP G GHRIF DI A GG
foo R GlnE A G FRE Y R CFRERB T T AR - LR 2 st

rl-.‘:' » 2 ,gj,
%%mkiﬁ% °

BT PO
R
(%4~ 48)

e & # 4 &

B 2-5 Bt g s gE el > B %R % % (Stoughton and Votta, 2003)

PPG = & 2 JRi%f% 43+ %] (PPG Total Services Solutions ) 72 % i ¥ Scott Follett dp i
T2 IR P ES FHALAGN 1IN0 AhEREL A @ - Bi- 5 5§ TR EF
1&g 10%5) 25% g2 & & o | (Chemical Week, 2003 ) o it £ & ¢ T2 e [fl o IR RET T
&g ¥ frred 336 > 27 P02 RV FRpEp . LS GFH D B T
i A4 S Fp 2 K A (B 2-6) e 4c (CSP,2002) 4% i 5 58 WPRFE > 7
v 8 Bk p o T B Ao i P ashivF 5g @IV 58 Dr. Raj Mishra 3.5 0 & ¥

B R TR GRS AT B B BT E R A chip g ) F SRS VB e B o> 2
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PSP 4R 0 B sk (CSP, 2000) « 8 Reg TR cdR 44 1 o BEEF e
v §r‘:—%? TG4 > & 27 iE 5% I 15% (CSP,2000) -

ERECVACE S ERBES L8 2R3 7B (Chemical Week,
2003 )5 gt #ho e b v B i o F i K I F Aokt @ o Ap $ens e T TR % 22(CSP,

2000 ) -

A

Bl2-6 5§ &g =44 5B (Kauffman J. K., 1998)

L8 r"%’g 12 PRFE g (CMS Forum ) #= Y ;fﬁ 4152000 & - & r‘%? I PRG-I & rr-é-li’—Z@;"ﬁ £
FIiE 5 % 5%~30% (Chemical Week, 2003 ) o i & 5. JRPRGF P o gt £ 25 035 (72307 B

FoOXEMEISIILEAL (£25)
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% 2-5 31 B R g mIRGEhS kb

A ¥ /4% Facility i

g O12-18 ¥
e VOC #£3zj > 57% ;
,,,,/-':):__El:‘/';zo y & EF V&% , ‘:;L;"}"_"_'/ I8
o e .gfx]\?/ TR 27% 0 & &7 & 74 50,000 £ ~ 12 ek
o Lt B RS 50%14 b o B AR D 90% 0
o 4247 1E 1,000,000 # ~ ;

ER S
o it B BT ERESS 50% ;
o it FRE &SR ER S 50%;
ot THRAIF 8% FET &4 24000 £ A
o T - UL HE R EET &Y 120,000 £
o LI By Bent «f > & EF &4 55000 %~ ;

L E R Facility

ER S

2
oY FHFIL FWAEL AN G 20,000 & i B Sfef A
#Lk § 5 Facility FOR LR 1,000 XA R AL

e Ll % (Scrap rates) " 250% ;

o B0 T1% g A

o B BT L300 R U IE Fl- R

F L kR : Chemical Strategies Partnership, 2002
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H A SRS A RAE A 50 R G VA g G A
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RGE 0 A FEZBEMRALGIERE  FINMAFETEGFHEEEAT N
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A2 Y SR TRBEP PRG HFAL @r&%ﬁgxgﬂ’iaﬁWWS?Q
RS AN P o Fr T REFE R ML E (T ehT TSR FE%E T &
et AT E FNER S DR R ERP LA G ERGFASIRIEL 2L Y T Ay

;IF%"H- 1 _/%TEH‘;ZE'—;—]—% ;\] fr

=

-)~*<

R
BRAZFIAMMER AP > v RENMAR > U EF RRAREOT 72 % (B
1995)- % % # (1994) 325 BR > BHIL P HOFR L RWEFFREFG L > 5w

-~

FHIPHE-BIEFAAT  HPHAFLE0Y AT RS M

Namy
N
=i
|
g
4
'3\
s

Bk anfRe d (B 1998) !

FEIFT SV E A D ECEER TREES v E EES Y TR LR
205 LH- 3T R AR @ AP LR LR R ks

3.7 & &od "v?‘ﬁﬂf—'ﬁfr'i/'?—'ﬁﬁi R AR R ko WK BB ﬂ:ﬁiﬁﬁié‘.ﬁﬂﬁ,@ %> 1R

UiRARE VIR E o T T ERERY T

Flt o AT BRGSO RE LR GP e

29



S3FTH%

AL A EP R RR ORF TS H L REOVRE e LR U
AFTHHBRRE A RBRE IR DD LG o

AR e e d @de s A0S F 8 2 g @R 2T B05 (5 A SRR ahdp B
o TS AFETERRPN P ER AT - SRS LR AR E S

ER R LGP TI IR VAN IR R E S e AP ERT EE 2R

1
ER A R Ruhiat s foid éﬁiﬁm__ﬁfr\ PIEL UG

B

I§O IJ{

U PR IRGRE T IR AL AR L IR AT R FRLFER
\’

R0 Bl HRGURP TR LR R R

-\-"H.-\-\"'\-\.\_\__\- ol

3 - N ™ ;:ijif

Ji

~=h
\‘“‘
‘é
B
el
i
sg‘
¥
4
N
|~
\a\
i

30



Freep m

v

P RNy

v

= ER R Y Pt

v

< )[% k7

=
%

L AN
A A
B o
PR
3%
]L
=]

FHALR K

"

L

)

v

ke

'

[ A

v

sl B gl 22
FERENH

3E

R "
SgEm B A= Fiﬂ

Bl 3-1 73 4 H

31




3“/

41 B% 2P chik A TR

AETAREFEHHE S G AL EFIRATERG T U (AR 1R
SR HMR ) RS F APRI S BRIRS NP (AL AR AR %

1) e 5}“.?}}4}5 o (Fﬁ7f%5§5*3 fo; i & £ A — 6 Tl EIL)
PAAREOLG AP (WAESHRE LREP A ML) $r FOP 5 ARE
R AERE L RO P L AATHR S ok 41 57 o

241 BE AP RAAFTHR

Rk =l )
2P (Brei g BT % e - i o LT
)

&%y e OAEBRPBE T2z HFP TR
LA B R
goepogan A B WBEHE | FEF &

ik A % AL W
Wi Mo B2 B4R 5
S i;%;{ % E

A 46 B~ 10-50 &~ 5—10 50 i@t

BN ¥y 132.36 & 30 @ —150 & | 318.53 @ 30—150 &

&R 20 & 12} 20 & 12} 20 & 12t 20 & 11

A1 Ak 567 A 501-2500 # 1695 4 2540 £

EERL END PRET (P EF B A

AR FH Y S S P 3 B # 3 B 7 3
- N g/ YA ik A '? v &
#= R ~
/& Xk Em e ,
BB 1 AREF & av/}éﬁ i

PRAFIRF | Bonic f T E30 | T4 e i e BLL e
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4.2 B k¥ i
BR- SR o R T

A

gl

=

i% & 42 2% (Eleughere Irenee du Pont de Nemours ) ** 1802 & = > £ R# 2R %k > & &
HEtd 23 RE PR -FE-Z #?ioa’%iw%@%uﬁﬁéiﬁﬁzs;
B LI BRTSEZTLAST I REEFTAT & A 90000 A o

1986 # » H2RE Vi x S FHEENTIFI S ENF LS SRR R FARLE
EAS REFRBPELAFHZ LD FRENFE 2 LB RPN E SR 2 201 oo
-~

HERERFET L AFARG SATIR F L BAEL PR PR TR
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