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AFE 1A &8 i (Life Cycle Assessment, LCA)E2 7 Fg % 77 2000 S8 % 24 B BOH -
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20104 Se3tFb > B w0 2L AE FARAB A MR F X T AL B R N 525 2P o RIS AT
%$Wﬁ&&’Hﬁﬂiﬁvﬂiﬁﬁﬂ%”ﬁ@%%%%ﬁﬂﬁaﬁ P BERRF T RY LA
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T E R Tt R A B R Pk LB BB ST S PR P TR o Ttk R
1997 E AR 5 T FiRwjee & - ) R .fséé‘&s,:%!‘l»\\ r_w]zr; CES RS vk s Ee o 26

R E ke ) IF(WJJ:I&LI%\IH—%‘ » 1997) » e BRAF T T TREERE TR
T, R AR 20060F A (TIRTE R 2R LR 2o R w TEEEHIA ) R (FRRRiEE
2006) - w%ﬁ&#%ﬁﬂmwﬁéﬂr?ﬂk%#J»Pﬂ’mﬁﬁwﬁﬂﬁfﬁwhvT&L
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2 =i (Life Cycle Assessment, LCA) (F 5 A & 322 Ju* 1 & > AR S40% £ 8 2%
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B oS HH G AR AT R A R ApM AT L $ Valerio® 4 (2010) 2 LCAS R R Kok it it 2w
Jo ¥t 5 4% 4 &2 (Mechanical Biological Treatments, MBT) @ }inﬁi o + £ 3 4]0 Shen® 4
(2010) LCA= 2 453 B R\ w02 HPETHF HH{E 7wz » I 1Y %}‘iﬁ;\ Frd 50 w2 Tt P ff
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BFEFRDEHY - BRI IIRE N GFPTR LI A AT, LA RS RS R
EVRBRA NG BT R P AT ﬁiﬁiiﬁﬁﬁﬁ%;&@mﬁ4am%$Wﬁ%4&9ﬁ

KR & A I B AIT T A t%ﬁ%\iﬁ}m%.&dﬁf& B 3P #(2002)F]
+ B oA B AT R S AR B T BT B 3 R G b 5E(2005) ] * ?a4&<am
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LB BT B - HEHIFE PG RAF TSR MR PP A A

21 2 463d™R
2 AR S E L& Ry R F IR 2 S (Internetional Organization for Standardization, ISQ)2. 3= T
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£0A2 0 (DA &3 RIL2 % (Principle and Framework) » (2)2 & ¥ # P %2 #+£ % € (Goal and Scope
Definition)> (3) 2 & 3% > ¢ 45 F 4L §f #7 (Classification)~ # fc it (Characterization) » & # v (Normalization)
% £ (Weighting) % & By B2 BB B F o412 (D)2 YT BE > U 2 DR RILEFHIT
AARSFT R AH S SV RAP R AL 4 TR o

22 AAETAN

%+ + B (Monte Cralo Simulation) 3 s34 & H 2 L7322 - > 58 F i & & 23004
#§ 425 = % Bc(Independent Random Variables)ind 2 » 3 345 058 2 8 5 & Solfc » 3817 53h 7 B 2%y
Ho2 T e @Pk > a5r+t 222488 7 Ris% # + B(Crude Monte Carlo)(Hammersleys et
al., 1992) ~ & & ¢ #%(Stratified Sampling) ~ # & 4 & (Importance Sampling; Weighting Sampling) % i i 5
=+ R (Conditional Monte Carlo) ¥ (Helton and Davis, 2003; #§ & > 2008) °

23 At

P T E - BEACR R RS 20 A4 AR SR S 6 0 ¢ 4 Heijungs £ 4 (1992)3%
s »v g V2 A 47 (Marginal Analysis)in™ 2 4 B & G 4fd 245 0 B2 22 LA RIL > 3 RS S
AL PSR EORE SRR G RE S L APM BB T 5 R g (S 4R )
d B o] kR W) St & R hs R & (Heijungs, 2005) -

24 BEFEEP

RGP ey BRI AR A AIEZ 4 SR 2 A RS B LS 0%~30% M B i 3
AT oL BEERSER T UAACR R BEL A G PGB | R 0 ¢ § AR ST
IR RRF R R E IR o R L DR B AR AIL L B S
AR GIEFOCREEA G 0 XA U - AR F - BT 5 i ¥ e(Function Unit, UF) » it 3
AR BB R R H o

Frmrm m o m e m e m i m -

7 1
! Waste heat Steam Station \
| recovery . ¥ Generator . .
. o Turbine Service |
1 Boiler .
i !
Material ¥ Manufacture %  Use % End of Life ¥ Classification ¥ Compounds ¥ Refuse % Furnace —¥ Semi-Dry Fa'bm Air Heter ¥ Stack
& broken Feeder Serubber Filler For
! |
: 1
i FiyAsh | [ Fly Ash Y[ Ry
! Conveyor | | Bunker : Curing plant
1 .
! E
i Slag Extractor| | Bottom Bottom .
i (Bottom) Conveyor | | Bunker ! Landil
PR !
Landfill
Inorganic Coagulation Organic Biological N Coagulation N Sand Filtration Lyl Reuse Water
‘Waste Water Process Waste Water Process Process Process
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% #cp] %% SimaPro
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72 1 & 335 IPCC 2 * ;2 (2006 IPCC Guideline for National Greenhouse Gas Inventories, Volume 5, 2007):& {7
B AHERERG B COBUERBL AN B 317 & A R AL TA

Bz AR BIEGR B S% 0 BEIR TR g a6

T2 G ARE AT

$ ,LW\;}&E‘%IE s tl)J—a N eT o

CO, B (2W) = BB B (D) x 2B 5 A 5(%) X SEA2R (95%) x CO, £ £ 4% 1% (44/12)

Fobo CHy 2 NyO 2B % 7 BBt B3 B 2N 4o

CH, # 4 8 (2 ) =

(BBt B (2 HE) x 2% % Bik(g/ton)) x 107°(g to ton)

(M

2

NoO #2%g 2 Jafg 258 fo CHydple » @ %A & £ & 5 H P fhiie® > 295 IPCC 2 4ol R > o

B AR R A AT RS
50g/ton> 44 14r# 2 245 IPCC 2. 3 &

Bl SRR A T g ko T T CHy 2o # fdic 5 0.2g/ton ~ N,O 3
(Contribution of Working Group I to the Fourth Assessment Report

of the Intergovernmental Panel on Climate Change, 2007)2. ;8 % »t & %% (Global warming potential, GWP)#

55 CO %R o

1 A RHTHMEE T Ptk

Type of incineration/technology

CH,4 Emission Factor

(kg/Gg waste incinerated on

a wet weight basis)

Continuous incineration Stoker 0.2
fluidized bed -0
Semi-continuous incineration Stoker 6
- o fluidized bed 188
inci i Stoker 60
Batch type incineration fiuidized bed ©
7k %k @ IPCC, Volume 5, 2006

22 AHBHIEITHEE T Ptk

Emission factor

Type of waste Technology/Management practice (2 N>O/ton waste) weight basis
MSW continuous and semi-continuous incineration 50 wet basis
MSW batch-type incineration 60 wet basis
MSW open burning 150 dry basis
Industrial waste all types of incineration 100 wet basis
Sludge(except sewage sludge)  all types of incineration 450 wet basis
Sewage sludge incineration 990 dry basis

900 wet basis

744 kR 2 IPCC, Volume 5, 2006
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311 5 A T RUR A 4

SRR R 2007~2010 E ARSI E A4k 3 T 0 B P SR R 2 TERAKEFERES 2,009
Kcal/kg ; TR A% 8 # & 5 2,520 Kealkg» @ B 132 im0 ¢ v A8 ~ Brap 2 0w o0 b ot b % %
Z 4 BT ama w] L REE 30.42% ~ Brék 30.73%% 9 13.24% 0 o L BT T SAHE ~ AR ATk A
BZRF > Fakp e KRS ERTS o

103 5 R RURF PB4 15(2007~2010)

Characteristics and composition ~ Average

content
Year 2007~2010
Moisture (%) 40.87
Combustibles (%) 38.05
High heating value (kcal/kg) 2520
Low heating value (kcal/kg) 2009
Components (%)
Paper 30.42
Food waste 30.73
Plastics 13.24
Glass 1.06
Metals 0.34
Cloth 2.60
Rubber/leather 0.48
Others 1.22

32 BRAFH M ILY 6P TR

SR RRAFHC AL 4 AR DTS B BB 2 0 0 I AT AP E AT 0 Al
FAM A EES REEEFAMAIFIEGFEEREP Y NERRREEFEFLIEIRATZR
3ocd £ 5 1.88kg COs-eq. /KWh(1.64~2.11 CO,-eq/KWh) ~ H i T 5 -4 55 p A %] 5 fie & »cfis 2.47E-03
kgS0,-eq./KWh(2.22E-03~2.73E-03kgSO,-eq/KWh) ~ & 4 B 7.99E-06 kgPb-eq./KWh(4.77 E-06~1.12E-05
kgPb-eq./KWh)~ 5 & 1+ 1.09E-07 kgB(a)P-eq./KWh(3.42E-08~1.84E-07kgB(a)P-eq./KWh) 2 48 it 5 $~ (64
5.99E-04kg/KWh(0~1.23 E-03kg/KWh) «

20072010 Incineration Life cycle assessment

2.00E+00
1.80E+00
1.60E+00
1.40E+00
i 1.20E+00
& 1.00E+00
2 gooe01
6.00E-01
4.00E-01
2.00E-01
0.00E+00
greenhouse  acidification  heavy metals carcinogens solid waste

B2 5 B AH A1 AL E BT 2 LCA $cit & % (2007~2010 %)

DESIPR - S EOEPTS BUP - C B (-8 A S1S [I-STE-Y 'SR APy, 1 U S o ey %
# % 781 kg COj-eq./ton waste(642~919 kg CO,-eq./ton waste) » B 5 T 3 e 38 pars] 5 podac /iy 1.07
kgSO,-eq./ton waste(0.90~1.23 kgSO,-eq./ton waste) ~ £ £ & 3.38E-03 kgPb-eq./ton waste(2.59E-03~4.17E-03



kgPb-eq./ton waste) ~ & &1+ 1.27 E-04 kgB(a)P-eq./ton waste(0~2.62E-04 kgB(a)P-eq./ton waste) » % F]48 B¢
3 1 =% 0.08kg/ton waste(0.04~0.12 kg/ton waste) °

20072010 Incineration Life cycle assessment
9.00E+02
B.ODE+02 |
7.00E+02 |

2 G.ODE+02 |
£ 5.00E402 |
% A4.00E+02 |
= 3.00E+02 |
2.00E+02 |
1.00E+02 |
0.00E+00

preenhouse  acidification  heavy metals  carcinogens solid waste

B3 e "R H I g2 SRR 42 LCA #Hcit % % (2007~2010 &)

FEG 2 A EFPIERG 2 B 31 Eco-indicator 95 2. R i ik 0 @ SRR BRSO L AT

FEHFR ARG R R 4T GARELZ R I AT S H R E R BRSFR T TR

#5 0F £ 142E-04 Pt(E F1=0) 5 B X B 20 B4 1.39E-04 Pt 5t 2. » H i i B 5 e & B4 2.19E-05
Pt~ X f% 1.16E-05 Pt 2 F|48 B 5 4 0 Pt o

2007-20010 Incineration LCA Weighting results
(Function unit:KWh)

1.60E-04

1.40E-04 -

1.20E-04 |

1.00E-04 -

8.00E-05 -

6.00E-05

4.00E-05

2.00E-05
0.00E+00 -

greenhouse acidification  heavy metals  carcinogens solid waste

Bl4 o8 5 AR 44 1 AL LCA 38 % % (2007-2010 #)

Pt

FrOl AR AN E R LR G L R(eF 5) 0 0 E £ 0.060Pt BB % 0 B E
2ol A 0.058 Pt 2 > H i TRB T B ik B 5 KR 0.010 Pt A 4 0.010 Pt 2 FREAH 4+ 0Pt
BA oy RRAFPMCAILE S 2 R EFFU L E B2 BE k1 0 g A PR EREN L
LB O 2 LB R T AR LR FRE Gl B bR ok BN AR L 100 £ 208
Pk G 0 A R RIS R FS o R SR R E sl de 2 f 3RS E 0 h
R RS

oy

c’i‘ni sl

Taiwan 2007-2010 Incineration LCA Weighting results
(Funection unit:ton waste)

7.00E-02

6.00E-02

5.00E-02

4.00E-02

&

3.00E-02

2.00E-02

1.00E-02 -

0.006+00 =

greenhouse  acidification  heavy metals  carcinogens solid waste
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fe 4% * Eco-indicator 95 3% > 2 g €2 il S LR 2L BB EFF TR E > L AR TFFNL
B TAIE-04Pt 5 3% ~ B2 5 347E-04Pt=x2 > 2 B B 638 P & B 5 fhs S 2.19E-04 Pt~ &
Bt 1.16E-04 Pt &2 H 48 x5 # 0Pt -

2007-2010 Incineration LCA Weighting results
(Function unit:K'Wh)
HODE-04
7.00E-04
6.00E-04 -
S.00E-04 |
A4.00E-04

3.00E-04 -
2.00E-04
S N -
0.00E+0D0

greenhouse  acidification  heavy metals carcinogens solid waste

Pt

Bl 6 5 E T Aca F 4 i EUT LCA H# £ 5 % (2007~2010 &)

FURAIL | 2R F R H R E s SR RADF R AILL A AEW R EE SRR T
S R R E GBS ATRB TR A 5 € &5 030P A bt B 2ok 014 Pt 2
KR 0.13 Pt~ e & 4 0.09 Pt 22 AR &R # 0Pt

20072010 Incineration LCA Weighting results (Function
unit:ton waste)

0.35

030 |
025 |
020

Pt

0.15

0.10
vl .
0.00

greenhouse acidification heavy metals carcinogens solid waste

Bl 7 5 T AR P A ESE LCA £ 5 % (2007~2010 &)

PR RERIR LA AFYEE o Y B R AL e AR 1 RT
B RIE T AR L 2R Sk F IR 4

24 DBERRMPRC AL G AFHITER

Category Unit  greenhouse acidification heavy metals carcinogens  solid waste
Characterization

KWh Kg 1.88 2.47E-03 7.99E-06 1.09E-07 5.99E-04

Ton waste Kg 781 1.07 3.38E-03 1.27E-04 0.08
Normalization

KWh Pt 1.39E-04 2.19E-05 1.42E-04 1.16E-05 0

Ton waste Pt 0.058 0.01 0.060 0.01 0
Weighting

KWh Pt 3.47E-04 2.19E-04 7.11E-04 1.16E-04 0

Ton waste Pt 0.14 0.09 0.30 0.
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331 SAEAR P M A2 R 3BT

BALEREFTFHPENRG AT UIPCCH 2 At R £ 5% SN R AGARF 2R
B AT TR A BT 0 G 30.61% gt b METT 15 AR L 22.86% MATZ A ATt L 100%-

AR HRAERAH IR R EE 0 M ] BT A H 2 MU RR2 R M il
4o 8 #2007 £ 2B F Ak 5 1.16~4.39 kgCOr-eq/KWh » 7 & A 1 B2 FUR F B S0 3
N R 4.39 keCOr-eq /KWh % B » 22 5 545 -k At 3.27 keCOyr-eq /KWh » 17 .5 Ei- 5 R 1.16
kgCOr-eq /KWh % £ i 5 2008 & 218  » Bl 5 1.49~4.76 kgCOs-eq/KWh » @ & #f i AR R 3 7 A4
B S - P R 4.96 kgCOs-eq./ KWh % % » H =0 5 545 - A4 g 3.96 kgCO,-eq/KWh » r‘ﬁ'*Ff
LA B 149 kgCOreq/KWh ; 2009 & M i A 4 A 1 AL 2 58 % f R84 4% 3 1.20~4.96
kgCO,-eq./KWh » % # i b #0205 & 9% - @ 496 kgCO,-eq/KWh % B » & & 7 i 4.04
kgCO,-eq/KWh H =% » 12354 % -~ 2 iz 1.20 kgCOp-eq/KWh 5 B 1% o

W 2007 w2008 w2009

keCOycq./KWh
- ol o ol -
88838888

=
=
=

B8 58 % 2007~2009 & 4 it oz SAE E F MBI IET S PR E @)

SARE R AR RO T AST | 2D 2 2R o 4o 9 M 0 2007 £ A 1 ASTE | 2R P
2R R F Mg L 587~803 kgCO,-eq./ton waste > @ & AF 1 AR B AEEIE B F B E B L RR-HL TR
R 803 kgCOy-eq./ton waste 5 #% » H=x 5 543 -p @ 791 kgCOs-eq./ton waste » 12 & & fz 587
kgCO,-eq./ton waste & B ™ ; 2008 & 2_ 8 % s2 xR 5 657~851 kgCO,-eq./ton waste > @ & # i G2 fiif %
FREPETE B 5 B2 - % 851 kgCOy-eq./ton waste » B =X 5 5 # 5 - @k 845 kgCO,-eq./ton waste
R EEG-R Y 2B E F Mk 657 kgCOyreq./ton waste # i 5 2009 # 2§ F 2B K 5 610~865
kgCO,-eq./ton waste » & # i mdT Bf B F REETI0A - 0 545 - 3 i 865 kgCO,-eq./ton waste & »
H G B2 -3 % R 784 kgCO,-eq./ton waste » 14 274 3 -37Jk Bz 610 kgCO,-eq./ton waste 7 £ ™ o

m2007 ®m2008 m2009

1,000
900
800

600
500
400 |
300 4

g

keCO-eq/ton waste
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B9 & #s % 2007~2009 & 4 i F2 MAE F F WL ] 2AFED S P E )
332 % BUTAR A 1 L2 R F AT

IR R RIZ2 R FET G 0 S EE F 2007~2009 £ AR FALL AAH > g
B2 pRed o5 17.50% T E 5 4488% A U FR IRTE A2 | 2wg
i 2oy AT SLET SN e ERE 5

Wl RRAEFMH 2 R RIE2 R R A BINA 4ol 10 AT 0 2007 & 2R F F WP i
0.86~3.24 kgCOr-eq/KWh » & # 1“ G g ® 12 2 43 - P FOE % F H#% 3.24 kgCOpr-eq/KWh 5 5%
o -k A 3.14 kgCOs-eq/KWh H = > 12 % §F Bh-F17% i 0.86 kgCOy-eq./KWh 5. 1% ; 2008 # 28 ¥ #
32 5 0.96~3.60 kgCO,-eq /KWh » 2 Af 1 Bg® 384 14 544 5 -k 3 Fq 3.60 kgCO,-eq/KWh 4 5% » #
XA S H A 3.16 kgCO,-eq./KWh » 3 227 -i= # i 0.96 kgCO,-eq/KWh 3 & 1% ; 2009 & 2_j§ % 2%
B 5 0.68~3.86 kgCO,-eq/ KWh » & 4 i ed@ iy ¥ 14 5 4 P - P fig 3.86 kgCOr-eq./KWh 5 5% » H = &
o -A 4 3.03 kgCOy-eq./ KWh » 12 374 5 -~ B 1 0.68 kgCOy-eq./ KWh 5 & i€ o

W 2007 m 2008 m 2009

& 150 1 § i i 1 ==

F100 f i
0 T T
0.00

B 10 5y % 2007~2009 & 4 i R F AT F MMM IAR ZH L E )

IONNIAE AR ] SRR A A H R E o B SR B 11 2rm 02007 28 F F MR S
943~1292 kgCO,-eq./ton waste > & # i BJZ iy 14 B L Bh- 78 B 1292 kgCOy-eq./ton waste & B % > H =
Lo - Pk 1274 kgCOy-eq./ton waste » B 1 5 £ &7 B B Wl 943 kgCO,-eq./ton waste ;
2008 &2 F % F WA 5 1008~1307 kgCO,-eq./ton waste > & # it G JT R I0A 11 F 227 -3 % fr 1307
kgCO,-eq./ton waste > % » H =t 5 55 -p @ 1298 kgCOs-eq./ton waste » # i 5 & & Bh-A ¥ 2 8
2 F Bl 1008 kgCOr-eq./ton waste ; 2009 & 2_F 7 # #4423 5 983~1399 kgCO,-eq./ton waste > & #
LRI R P L S AT SN PR 2R F F M 1399 kgCO,-eq./ton waste 5 BB 0 H = 5 B 22 -3 F ARk 1267
kgCO,-eq./ton waste » 14 &7 7 -~ 2 Fq 983 kgCO,r-eq./ton waste 7 B i< o

10



W 2007 m 2008 w2009

B 11 58 T 2007~2009 & 4 1 fuz 3 98 5 7 AR (0 | SR AT A R 4 5 # o B 1)

1600
1400
1,200
1,000

keCOg-eq/ton waste
‘ § § § §

34 EEARNFLERICRIFT
4L KRR A ARILL A SRR

I AR R A RS2 PR R BIFINA 0 AT U S R 2007~2009 #E 2 R &R A
Ho AU FET I RTE A AIE | SRS R L E e A AU 2 A e
i o

W1 RR A 2 WA AR A 2 % A lide ] 12 im0 2007 &2 Aok b
1.30E-03~7.17E-03 kgSOy-eq /KWh » & # it EJ8 o fis & »c i 11 & 227 ¥ % i 7.17E-03 kgSO,-eq./KWh 5
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CO, CH4 N,O

Critical
Unit kg/KWh kg/KWh kg/KWh
PD.F Lognormal Lognormal Lognormal
A-D 0.59 0.55 0.50 1.5
Chi-Square 9.14 8.29 8.29 90
K-S 0.11 0.08 0.08 <0.224
Average 1.84 4.63E-07 1.16E-04 -
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S.D 0.75 1.74E-07 4.54E-05 -
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CO, CH,4 N,O
Unit kg/ton waste  kg/ton waste  kg/ton waste
P.D.F Beta Exponential ~ Exponential
A-D 0.23 32.11 32.11
Chi-Square 4.29 630 630
K-S 0.06 0.63 0.63
Average 789 2.00E-04 5.00E-02
S.D 93 2.00E-04 5.00E-02

BIR F AT B 0 1395 2007~2009 £ FAE FE R F BEEL L S B 16977 0 M 1 AT E B HE
P2 ARIAYT G FrF REE O OER LB E B AL T TI5E 5 1.88 kgCOy,-eq/KWh > H 95%
R 5 1.16~3.87kgCOs,-eq/KWh(L 4 7)> 12 | vt b # i B 2 B3 ra b mafig £ T

321 5 803 kgCO,-eq./ton waste > 95% 13 ¥ & & 5 647~1008 kgCO,-eq./ton waste ©

20.000 Trials Frequency View 19,578 Displayed 20,000 Trials Freguency View 15,893 Displayed
EEY o REAE EEDREAE
0.04 800
1,200 0
1,000 0.03 - 800
> iy > Y
= s = .-
2 800 5 & 0.02 400 &
a Q (i 300 2
400
0.01 - 200
200 100
" ; T T " " " ! ! o 0.00 ] " ; " 0
120 150 180 210 240 270 300 330 360 380 700 800 900 1,000
kgCO2-eq /KWh kgCO2-eq fton waste
P 1s Certainty: |35.000 % q 387 b 547 Certainty: | %5000 % 4 1008

Bl 16 2% & 2007~2009 & 4 it il  # WPz 3 s 47

7 BRI RILE R F R T AT

Uncertainty simulation results

SD CV

Scenarios Unit
5% mean 95%

Functional unit kgCO,-eq./KWh 1.16 1.88 3.87 0.77 041

Functional unit kgCO,-eq./ton waste 647 803 1008 95 0.12
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waste ¥ N,O 2 5.00E-02 Kg/ton waste °
28 AMEAPPFEZFME A2 BIRRIEEERR R

14



GRS EETS 5

CO, CH,4 N, O

Unit kg/KWh kg/KWh kg/KWh
PD.F Gamma Lognormal Lognormal
A-D 0.23 0.12 0.12
Chi-Square 1.43 1.43 1.43
K-S 0.06 0.04 0.04
Average 2.19 6.18E-07 1.55E-04
S.D 0.83 2.16E-07 5.40E-05

CO, CH,4 N,O
Unit kg/ton waste kg/ton waste kg/ton waste
P.D.F Beta Exponential Exponential
A-D 0.73 32.11 32.11
Chi-Square 11.14 630.00 630.00
K-S 0.08 0.63 0.63
Average 703.00 2.00E-04 5.00E-02
S.D 78.00 2.00E-04 5.00E-02
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Uncertainty simulation results

Scenarios Unit SD CV
5%  mean 95%
Functional unit kg CO,-eq./KWh 125 224 438 0.84 034
Functional unit kg CO,-eq./ton waste 603 718 869 79 0.11
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20,000 Trials Frequency View 19.623 Displayed 20,000 Trials Freguency View 18,957 Displayed
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CO, CH, N,O

Unit kg/KWh kg/KWh kg/KWh
PD.F Lognormal Lognormal Lognormal
A-D 0.66 0.49 0.47
Chi-Square 4.57 11.14 11.14
K-S 0.07 0.07 0.07
Average 1.69 2.96E-07 7.42-5
S.D 0.82 1.26E-07 3.17E-05
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CO, CH,4 N, O

Unit kg/ton waste  kg/ton waste  kg/ton waste
PD.F Triangular Maximum Maximum
A-D 0.51 24.07 24.08
Chi-Square 18.29 468.00 553.71
K-S 0.07 0.48 0.48
Average 1119.00 2.07E-04 5.18E-02
S.D 114.00 9.37E-05 2.34E-02
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Uncertainty simulation results

Scenarios Unit SD CV
5%  mean 95%
Functional unit ~ kgCO,-eq./KWh 0.81 1.71 381 0.82 048
Functional unit ~ kgCO,-eq./tonwaste 957 1135 1377 114 0.10
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SOx NOx
Critical

Unit kg/KWh kg/ton waste kg/KWh kg/ton waste

PD.F Lognormal  Lognormal  Lognormal  Lognormal

A-D 1.13 0.26 0.19 0.29 1.5
Chi-Square 7.71 4.29 5.43 6.00 90
K-S 0.10 0.07 0.06 0.06 <0.224
Average 2.42E-04 0.11 2.69E-03 1.16 -
S.D 1.51E-04 0.05 1.31E-03 0.25 -
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Uncertainty simulation results

Scenarios Unit S.D CV
5% mean 95%
Functional unit ~ kgSO,-eq./KWh 1.28E-03  2.13E-03  4.58E-03 9.42E-04 0.44
Functional unit ~ kgSO,-eq./ton waste 0.64 0.91 1.82 0.18 0.20
20,000 Tnals Freguency View 19,574 Displayed 20,000 Tnals Freguency View 19,845 Displayed
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ToABMNIRETE | RN EHNE = 32 SO %2 NO 2z L5 4 5 5 1.12E-04 kg/KWh ~

3.48E-03 kg/KWh ~ 3.28E-05 kg/ton waste 2 1.12E-03 kg/ton waste °
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SOx NOx

Unit kg/KWh kg/ton waste kg/KWh kg/ton waste
PD.F Lognormal  Lognormal  Lognormal Logistic
A-D 1.29 1.10 0.23 0.47
Chi-Square 13.71 12.86 4.00 6.29
K-S 0.11 0.12 0.06 0.08
Average 1.12E-04 3.28E-05 3.48E-03 1.12E-03
S.D 2.21E-04 4.82E-05 1.55E-03 3.15E-04
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kgSOreq/KWh » r24f it A2 | Mo f b P H iz 2% HitAgL | e id ¢
8.15E-04 kgSO,-eq./ton wsate 2 fie & & > # 95%2 3 # & & 5 3.62E-04~1.27E-03 kgSO,-eq./ton wsate °
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Uncertainty simulation resultss
Scenarios unit S.D CcVv
5% mean 95%

Functional unit kgSO,-eq./KWh 1.34E-03  2.54E-03 5.31E-03 1.09E-03 0.43

Functional unit kgSO,-eq./ton waste 3.62E-04 8.15E-04 1.27E-03 2.25E-04 0.28
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L2 PBERESEENMFERRT AR I ETE | P WA DNS S PN HE 22 B5dcd 18 47
7o 8¢ SO, 2 NOL-T #5246 4 1.30E-04 kg/KWh~3.05E-03 kg/KWh ~ 7.65E-05 kg/ton waste % 2.19E-03

kg/ton waste °
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SOx NOx
Unit kg/KWh kg/ton waste kg/KWh kg/ton waste
PD.F Lognormal Lognormal Lognormal Lognormal
A-D 0.54 0.52 0.20 0.52
Chi-Square 15.43 6.00 3.43 10.86
K-S 0.09 0.08 0.05 0.09

Average 1.30E-04  7.67E-05 3.05E-03 2.19E-03

S.D 2.92E-04 1.25E-04 1.46E-03 8.27E-04

9 de A R 2 AR B+ R AL A TR R 4o B 21 fok 19 iR o A
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P TE 9 1 B F ¢ 227E-03 kgSO,-eq/KWh 2 f & »2 i » 95%2 2 #f % B 5
1.13E-03~4.97E-03 kgSO,-eq/KWh » @ # 1 AJE | 2ef % &4 2 4 7] § A 4 1.61E-03 kgSOy/ton waste

95%2- 17 #f % B 5 6.62E-04~2.97E-03 kgSO,/ton waste °
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20,000 Trials Frequency View 15,576 Displayed 20,000 Trials Frequency View 19,787 Displayed
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Uncertainty simulation results
Scenarios Unit SD CV
5% mean 95%

Functional unit kgSO,-eq./KWh 1.13E-03 2.27E-03 4.97E-03 1.04E-3 0.46

Functional unit kgSO,-eq./tonwaste 6.62E-04 1.61E-03 2.97E-03 5.95E-04 0.37
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year value Unit 0% 30%  variation multiplier
Wet low heat vaule kcal/kg 1946 1922 -1.23% -0.04
Power KWh 2,312,979 2,044,261 -11.62% -0.39.
2007
ton 4,429,056 3,971,349 -10.33% -0.34
GHG
kgCO,-eq./KWh 1.91 1.94  1.45% 0.05
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3.6.2. % WU ¥ fc F P 2

INERGERIF T

year value 0% 30%  variation multiplier
Wet low heat vaule kcal’kg 1946 1807  -7.14% -0.24
Power KWh 2,312,979 2,070,362 -10.49% -0.35
2007 ton 5,421,106 5,234,352 -3.44% -0.11
GHG kgCO,-¢q./KWh 2.34 253 7.87% 0.26
tonCO,-eq./ton waste 0.91 091 0.16% 0.01
Wet low heat vaule kcal’kg 1930 1798  -6.86% -0.23
Power KWh 2,420,539 2,161,871 -10.69% -0.36
2008 ton 4,957,077 4,776,913 -3.63% -0.12
GHG kgCO,-¢q./KWh 2.05 221 7.90% 0.26
tonCO,-eq./ton waste 0.79 0.79  0.49% 0.02
Wet low heat vaule kcal’kg 1630 1476 -9.45% -0.32
Power KWh 1,984,281 1,734,234 -12.60% -0.42
2009 tonCO;-¢q. 4223,004,103,444 2.83%  -0.09
GHG kgCO,-eq./KWh 2.13 237 11.18% 0.37
tonCO,-eq./ton waste 0.69 0.70  0.65% 0.02
R T T S E LN AR SR PR
ﬁif@ﬁﬁiiﬁ1?%ﬁﬁ’iﬁi,%#ﬁﬂbiﬁﬁﬁﬁ’iﬁﬁlﬁﬁﬁ’f
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tonCO,-eq./ton waste 0.74 0.75  0.19% 0.01
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& E & B K vk 3 & (Scott, 1992; Liu et al., 2010; No.12 Haden et al., 2009; n0.1Martin et al., 2010) -

HRSEDFT RS fd o S RBFLPNE L HIAT Lo PR 22 7L as
Faom {ﬁ:@&r&mﬁﬁ#] ke s en(T 5 # (DiMaggio and Powell, 1983; Hart, 2000) » F]2* #] & £ 7
,;r)ﬁwmxr?f ) it)]ﬁvi‘%\:}%%ﬁigj RF TR o blde f FREER T R o e d SR P R
FUATAPAF LS AEE O o B LRRAA T > T - 25 LRARSRRT £
LRGBS AR EOT R o Aot € R il A F AR B R R

E#’inﬁ'&?‘" C }.' RE IF :;]3{3, ferR Bl o Flt g FREFIEFE AL TR blheMp E T

52 E WP NFE IR T EZ TR bl4cl (FRRFE - e
LRE e ¢ 24 & chfede (Dieleman & de Hoo, 1993; Ashford,
1%moﬂl y#&ﬁﬂﬁ a%%ﬁﬂ%%&ﬁgﬂ&%ﬁﬁmﬁﬁﬁvmﬁﬁﬁﬁﬁﬁﬁﬁ@ﬂg

~
¥
o
P
il
dw
g
704-
ﬁ%
" ke
g
43
e
P TS
rm\j, —n\,

ﬁv‘]fiiﬂ’pmp,ga R FERERER I R EFIARE DL R BEAENY g EFFIARR
v A

B i %3‘: & ¥ 2 5 (Scott & Meyer, 1983) » Martin et al.(2010)4% | Mk {7 % € B8 3| & ¥ chram 2
WE R im” feindro FIM R FFES REAT AT EEFARE - MR E DR §EHAR

mommn LB PR SL & FRRP 5 TR DR R (PAS2050, ISO14067)E47
S I R Tl ERE S R T T BV SRS
B THRARS P EAFIHEERAFROIIRR A BRI G T PR HENIR
s iz 12 A2 i L L BlHR 5 £ & (Siegel, 2009)

FIREGT Mk b & Fdoie IR AL 53 AR S- R X aRB AT IR 22 o
FrendlRE L2 BT R F 5 HES %S E(Elliot, 2011; Porte & Reinhardt, 2007)> ¥ *} i i 4] &
P R RFIRARR AT REEE T o HHRERFIETF KPR ¢ 45 B Rl o Hondk A
A1 37 B 3 (Martin et al., 2010; Flannery & May, 2000) o

FIREA §HEFAL BT dre® > TPFFRFBRLEHTY kenim 5 LB Liu et al(2010)
SRR IIAIR R A S IR B RS L R R KRS IO R o VRS
DiMaggio and Powell(1983)£2 Hoffman (2001) #73& ' ch= B 4 ¢ 3527 (mimetic) ~ 3 #/(coercive) 'Z % R
$o(normative)m 242 5 p VRS PIEFE AL BB K e BFY N4 RELEERBIRRET HES o
#FiMFWEJQF fF o RBAIREHBERRL WP Lk ita- BELER £ER
BHRAERE? FD0RF A ENE L FE S & JE R B I%nif—*ﬂ,ﬂ]l/& FIARR o0 2 P el R
W FR 2 AhP A EERE ST L@ﬂﬁuitvﬁﬁﬂwﬁ%@wn&Mwﬂl%ﬂ

Fherid oo dek FE A FOFIR N F IR FEELS RPN FIENGHS o RIERRG £33

LFDFE SR B f $"’\E9iﬁvk':’h§”‘~ EFERAMDPER G SR T EFEH
BB IT B TR L T 5 0 ik i A FREA PR PR g @ 2 LR PRy o T 2
2P RN L E o R B T R nf B k 53 0 6l4oNikess 332020 0 2 3§ Bl Pk if R
BERP ~FARER 2w o v ELFRA KT RO 2T 0 VRS g E L e R
7 & 1% » Unilever#? Lipton & ¥ £¢ & +x74 * (Rainforest Alliance)“ it IKEAS B & 2gcfipie 8 (Fie 7 &
B A fhere 5 4 )5 Wal-Mart T #- 22015 & £ 4 Mt A St 7 3 1% F ¢ 545 % & e 5 (Climate
Change Network)d 3655 7 Fr F 72t % NGO#7T &= chB > ¢ 35% ¢ {oT (Greenpeace) ~ 327 (Friend
of the Earth) ~ + % 27 2 #: 4 &L £ ¢ (World Wildlife Fund) » vz #6527 58 4147 & B$2007# £2 § 5 & §
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SRR R L] MR AR RS B 4 B PR RN AT B4 A
TR A TR SE R SR RN - O P Ao A AAA #I%i—;{:‘ oA PR B R o Aol
WD RS LA E B A AILF AN S 0 F A2 P e B E 7 5 A BNE & R
ERLYS FIE - L Y TN T P TR f;;“s 4 ek % (Liu et al., 2010) -

Flt o AR HFIRAELER NS BET SFESFE NP R mu-_,-%@ﬁ‘;iﬁ 5 edl R AoiP et IR S
gflE PR AT BB ;#“4?*${@¢i*?”ﬁ%ﬁ}’ﬁ*i%ﬁﬁﬁiﬁﬁﬁé&@ﬁ
FE P A s LA A ER AR D A RSB Ur’*%m_wﬁ%? MEEERAE ED %
BEE S AR s R R = flﬁ'“i@" HEEEFMRFZ T Y o

7~ ﬁig NN ;‘%‘-_/E{g/,—;l%/{@

# onox fis(bandwagon effect) £ ek ¢ & ¥ ¢ 3B R EATHPL DT S HEAR S > [ €775 - Rip
P E.%‘« A€ PR A T TR B {7 § (Abrahamson,1991; Abrahamson and Rosenkopf,
1993) - 3% % 7 5 % F # in vl 0% f(Henisz and Delios, 2001; Gowrisankaran and Stavins, 2004; Gimeno, et
al., 2005) > » FHF ST HFREFEFILFHF LA L A 3 AT H LD ‘}ﬁIFL‘?c(Haugh 2003; Neil,
1997; Weil, 2000; Gowrisankaran and Stavins, 2004; Au and Kauffiman, 2001) > e A 5 A 3 # F|& % § ¥
FEFZLR PMR?

EFEATAFIEHIFZRABRRANMALATESR  SF XTI A H B Aph A F L BT+ &
7 0 TR £ FT (7 B e B (Mansfield, 1961) > F]@ ) = - féizﬁﬁ:}agﬁ’»#g 0 {7 F eI e o Ter) TR s
RANESRLLBARY I AET T A FRAELMRRBRT RARF G
(Gowrisankaran and Stavins, 2004) o MIIRANIL S Pk AR R 2500 0 @ 35 1S014001 4 IS O S
§ F =R 4(ISO 26000)% o P in e ¥ AR5 - BAIATIHRACHA 5 > LB F A fARE kR - - I“—"r“»if"“
12 %4 (rational efficiency theories) ; = ~ #1732 #% (bandwagon theory) (Abrahamson and Rosenkopf,1993) -
3 %A e E P 2 % (bandwagon theory) @ B EEL & E AT R A A H 8 E L B AIRTIT R 2
# o om LB 4 22 Y £ (Abrahamson and Rosenkopf, 1993) -

%“:bi Abrahamson and Rosenkopf ( 1993) R T ARBE ]”’L E34 I“'%"ﬁ‘u% ERNIL IS 1 I

YRR R 0 FIAIRTE & A4 EAn- RN ) MEZ R BEMEL > N EAEA R T AR F7H &

?m ?!ﬁ T ERAERTG R L ,bﬁ;g_ff, REEFTM AL ®¢F L2 EiE A ﬁ—‘k ESI =
il BRRET R TR o o HIL PR SR “ﬁqﬁﬁﬁﬁmﬂﬁiﬁ s pl
] ﬁﬂ"?j‘we BpliTie % o FIRV Ry PR FCLE BB S o S RIRTIHRATT 5 0 Tt o A
FHLRLEEET PRAIFTES T 1F RVME R R e ST o LIATHRITs 7 w2 o FIRG
FOOLE PRI AR o AT IR REEATY RNA AV R f % d F O EH AR P (Tolbert
and Zucker, 1983; Fligstein, 1985; O’Neil, 1998) -

FOP R £ FORIATHICHT S 0 T g xS IR S kiR £ FAIATHIOR %
(Abrahamson and Rosenkopf,1990; 1993; Abrahamson and Fairchild, 1999; Abrahamson, 1991;1996) » i & %
EESHRBERA PR F P HEIRERFESOI4001)iE 7§ Eene B A% 5 > ¢ Al 0 - BRK
B oRAL 4 G ARG s B TG R g ¥ RERRER AR 412 P R
FRAEPF » 320 5 BER Skl @ A RBESI R 0 oA £ F) 5 S aUR 4 frig 2 > F) gt Abrahamson and
Rosenkopf (1993)#-s¢ & 4 # % © i /& 4 (bandwagon pressure) » ¥ b » § & F#-pt R4 o & fad pr o fi

% ® o+ {7 % (bandwagon behavior) °

#nE 4 > k45 Abrahamson and Rosenkopf (1993)s%= 5 &g » 3 & AR 4 = ~ 2 WINg LR 4
(institutional bandwagon pressure) > 5 & ¥ & 2% & § B2 & 473 4 & 4 (DiMaggio;and Powell, 1983;
Staw and Epstein, 2000) ; % = ~ & #% /2 /& 4 (competitive bandwagon pressure) » > & ¥ & o % 525 i

Foz 8§ 74 4 7R 4 (Abrahamson and Rosenkopf, 1990) - i&#f e7/& 4 4ol DiMaggio and Powell (1983)
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FHAIRIER AT Y RGBS A 0 T R A RFIRERE PRI PR FEFRE LD
—g—,ﬁ%_i%g;(:‘. B IMH o
#1 & & 5 /B& 4 (institutional bandwagon pressure) /74 p DiMaggio and Powell (1983)en+]| & 23 » H 12

WA kT 0 F RAAAIFTS AF L L E AT P M AIRTE AR 5 & F o(legitimate) ~ I A s(normal)
e EE EE AR AR D P R s e E M Tk 4 (stakeholder)i 5 A & F ehiT 5 0 B

FETOFIEHEHY ERAFER > A &L bAFP D FREAIJITH AL DT RELSE > Fla &
4 4R §p /& 4 (DiMaggio and Powell, 1983; Staw and Epstein, 2000) » ¢ f&/& 4 € & (7 & £ e 20l
BARIATFRE AT TRFLEFHRHIDFEZ AR ORLEFT I F LRI FELG DL
( Abrahamson, 1991; Burns and Wholey, 1993; Greve,1995; Malvey et.al.,2000; Rao,et.al.,2001; Westphal and
Zajac, 2001) ° {5 2 > "EFH* £ R AT ORAPIATE S HD R4 o AFET F LT ok AL F iz fITH
Bkt fFeR 4 T 0§ L AEHT £ R RV R 4R 7 MRS -

FA PR 4 (competitive bandwagon pressure)> €_¢  Abrahamson and Rosenkopf (1990)2 45 #1 & i i
AR R CaaE o B PP R EFESREL g R RS EFRERRNE LS T
B FAER A B EpIATIRE A fr 2 A F ooy lﬁ’»%‘“ ? Flet s g R4 RS S AT
AFVE R ORIATT R F £ F AHRE L grek & m s oca &Y S PpATE R 75'7431" g
FRIH e B8 AR £ E TRk B ATER T ’%é '“ﬁw Btk
TRE R R A FRT 0N P AR A E T R g kR K0 LE A
- AR o T FEFFRFREATCARS Il g AL T if?‘mlff& 4o ikm &3“5{;5??m‘~:}”7}<'3’*i%
BEehf|RTED » UL 7 i o

ST ot A R R A B2 R TG AR 0 by g RBEE A KERN R R F T
(Abrahamson and Rosenkopf ,1993) « & &7 3 ¢ » #03f chf|ATia s » dpen T A S R | B de 0 B w3
SEF R RPEASR U REREASO 14067) » 2 HRF EIET EL L F L TR A &Y vj'ﬁ’(
e e A 'Zf*b[x]mi%"?"%#‘f’m/ﬁk - 3\%“””%*’%@”{)‘%*”‘ SRR EHEASIRI R A A
WA BRSO JP'K{B oa /‘?;L%”T%’Emf, |FTEds o

PP R REARA 0 A SR R AR AR LG B R P7 /22 ( Denis, etal.,
2002)  FERE L ﬁ“ﬁ%ﬁ?%ﬁﬁwﬁw4ﬁ\mf\%“\Qﬁyiiﬂﬁﬁﬁﬁﬁ’ﬁﬁ%%
B gRELEE #wﬁ;m'vﬂrﬁ” GREPRA ) d BT R > T E LR A SR A
B R BT r?i“‘bir < Ren) FGRE P /H@")”lﬁéﬁ/‘r I I(FIRP IR YA FRB AR R
Bloe ¥ FEIMNAGREFTRE TRTRL BRE 5 K FROLRFRFF > Fr L F e

| 1:,»

E'“

*ﬂ)—
S
Sk

ﬁ
-7_
_‘@
[
o
B4
x
d‘a
o
i
Sk
A
'

Vin

FSE - R
RS O ER R 2 EE A B ERIRY HEELRTER DR 2 75 R BR (Lo’ Chen,

=

el FhSmaRkan T B2 5 FEAAR SRR G REE - A2 0% g T 0 N § HATTR ER
# L 3 o (Sitkin, 1992) » Ft § 377k FALFEFIR A2 P ¢ RBOPIER IR D B L FRERFP DA S
&MmﬂNW)ﬁ | 2 2R C RAL P TR L E W A F MR E R S R T L L R W LM
- ﬁi%iﬁw’*ﬁﬁﬁﬁﬁﬁﬁLé LEART RA BT P DA ITIONG 2 L
P WHEERS 2 RFRPN EEF R ERRLEEOFIRPRS 7 TR K- AR £

FUMF G A ER .

xm
M-

PHRAEBEEFMREAL P HFER DL > LRPFDPRTHFLF AR FLA P Lo v Biefh
RIFTH > DT EOFP DL R I R* > G A g4 N::ﬁiiﬁ*r%k AR AER T R
(Giddens, 2009) o F]pt » — B4 Mp AIATFHE > WA EE S HA TR Fag# il AR A EF
WHAL R FP T 5 B A EE EE DL o Gl A RPEA T B B - BERd O O TE )
B o W end RN 10 [ A H T R A 8 @] » B RO RS S
L%o*w oo TRE TR K AT GRAL G RECM R R A TR E CRE 2P R 1 SHERENE H
&%Q?m&lﬁwgﬁﬁﬁﬁﬁ%ﬁ%’&@iﬁéﬁmﬁﬁﬁﬁﬁ%@®MMJmmo
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Elliot 2011) 71 ¢ £35EaF ol « Fr « Fomh 12 52 0 5B B R b K de
GZLE: ¥ L’!’Jﬂﬁgoj‘j‘}fﬁaiuﬁ—é—f} FEERE Bt FE KA D ’ﬁ%i\‘vi%é Tk % Fv
ARG OpIEMHAY > ¥ -5 P B Y H U NP SRR L S E o Bl 4 A AR T
BT AR 2 Fenig s B lﬁ;ﬁtL WSS BB X A AIRTNE 2k 0 B S PR Kk R
Jis (Hart, 1997; Bansal & Roth, 2000; Cohen & Winn, 2007; Elliot, 2011). Reid & Toffel (2009)9%= § + #

T AR PRE Y A EETUEY MR LA e P R R AL T SR AR RN
IIMBERRTARKL A AL A Renp R o 2 Hik g o

Rosenkopf (1993)# | & & AATHAFE 49 %5 » & LA A L S or B B enbpsd f]'%%’ 0L R
4 o defe - L4257 B (hypercar)d Lovins et al.(1999)#% M e 4 » 7 R b A S bl de > v F 2

E R - AR B R AT R R E Y B RERERRTE AE RS
TS B RA R R G RAR TR R AR RO T
gWErI iz Y i"“)ﬁimﬁ\ e KR4 Z A RERM BT A 6 R TIT M AL IR AL o
PR GT 0 RIRT RO G S s BRI K 6 R R Dol an k ALHPES R 1 v eniE >
B ﬁﬁig_‘f_" SRR o Al\.'" Flisth ek 610 ’Lz’féﬂi%i"'g’?'ﬁr e AR X AR
PR AFOPE

AP F RO ET LR ARG DI E o FFSPMBET LT NG AL A S R A
AN R LA *ﬁw%gﬁ&é%*%ﬁﬁ’W%%%ﬁ%ﬁmﬁ»aMﬂ,#izé&w&ﬁﬁ

%(B“gelen et al, 2009) » @ ¥ 4 & PHH 6 {2 B % 4 IR S5 %0 (Mansfield, 1961; Thogersen,
2005) -

Fhetdo AELRTREFPFRY  HE BT L OLE > B LW LT AL E R
D O L IR

3+ 4 17 5 I (theory of planned behavior, TPB)E.4n & % MB e ¥ WA F A AWM BR I 2L 2 5
s s AL TPB &7 5 4 M(p 2 %WMﬁﬁéﬂéﬁiéiﬁv%@ﬁﬁww?@ﬂﬁzﬁ;
(MARTT 5)F BRF PR R B € F 2 Y FREELOPE £ F AR EF FEDHRGT L LW
A2 FERBPRYALDER  AEARFP N E O E L AP BE FREGORET > LFRHF
MR F AR AFEAMIBRFLNT LA BEEFH -

o
¥
=

Ajzen (1991, 2010, 2011)514:2* ;‘gah%f'! TPB 1234 if & 37 i8] 22 ﬁ ﬁ N SO R R N, A
ARETEAD SR A g eTRAERY > RN ANE LS ARA » 2 | & (attitude) ~ A LA = (subject
norms) ~ 4§ 17 % #7#](perceived behavior control)#2 58 » % B LT U R E K E IEL% HE ¥ e
FrilBep AN EAABFROEIFAY o R PE% SR B RS AR FATREE
®d TPBi & ?‘)];Jc EORLRE LR AR E R SRR K ER LT R I (Zhang
et al., 2011; Liao et al., 2007; Griffin et al, 1999; Lee, 2009; Martin et al., 2010)

TPBi & j#2 f Fishbein ¥ Ajzen (1975) # ) e324 {7 #3224 (Theory of Reasoned Action, TRA )
A FWATRARG FREFRRELEAILFS rzsravbw'i,?‘ fEELR §RXBASEL LR
BABRRFEFE Bk Ajzen(l985)#§t NTPBIZ % » I 4e » 5o 7 % 474 (perceived behavior control) » 2%
PR~ AR E R E 2 FIE B EB 4 7 5 & Bl(intention) » & @ FAF T L (behavior) e
B12#77 o

*x

14—
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B2 3% 75 2haiea Mk

EERRELZIREHPLT 0T

‘:nkP

e ’E‘Eii}‘ IEM A bR TH A A% 002 (1 (Lin
etal,2010) > F]; TPB3 3 Ak B (7 5 & 2 i 42 » ?;gv_dzgh‘&g]é_i@ ) 0k pE A
44 F1% (Martin et al., 2010) = d > Tk B 4T sedd ~ 2 /g 22+ 5 > Fazio & Petty (2007)5%= § # 3] »
TPBIZ (il ¢ E " Bfdd-f FABANE > R EHRR PRI 6 T3 PRAAFFIFL 750D
gt o MmummﬁAﬁmmummww SR EEE R A ERAE R 6 RAL > L PR §
Fla 3 rdei & (7 RB R A 0 7 BB 0 0 5 X s T MR B B -

AP FHIER AR R F AT AL LR MR RE S AR
FriB P R RTHR ALY BX 'im?ﬂﬁéhmﬁ?@mawﬁ*%ﬂ%{_;
WHRAR AR AT 2 B g 2 5 5857 5 (Chen, 2007; Maria et al., 2010; Liao
al., 2010) -

SRR Rt
_\pmﬂﬁ
yiwﬂaé%ﬁﬁvi%%@%p;ﬁaap”ﬂﬁ FEd RERIIoRED LB AT KRR
R BGK o A Y MG IR S 2 IR RPN s p R FHALTRFES F R LS
kR 0 TR E R OM G e 2 BEARR o A H T ] B AR 3 AT

RS X LY

‘°l4- 1?%

e

&
%
oet

H1
HIE A R ﬁﬁ%@g@& H4

T | M2 [ menEnEs Ao\ EARETES
| > rEE EE

{E A R ES |/ H6
T AR

B3~ h %R
N LU
AP EATL ORI RN S PRI R S R S F S RER S L A% s g
BAAPEORT RES FIA 0 KoL EERRF RS2 B AL Ol pd
B B2 B MO E ERGat E TR ¥ 30 G MBS R EGYR B T
JAREEHYZAPTIRAL ) ABARFAAARBEL c FT NN BRAATH  BALD R
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3}%?‘#5’5@mlIFﬁF:»F?%»F’%EﬁFZLT*EFE’ A R LR
FAOLEESHR > v FNEF EALANEFFHN BRI AL PMELT P E A5 2

ERRN L S T

ARFPEFEFIEF D AP FARBAEINARE SR T AN FEFET RS BIFEEFF R o U

HALR ﬂuwmmzuw' F0E RS BARAE S 101 & 110 EAGE 30 kR

B4 ip|zE o

EEGE TR N E S0 P s ‘W%A’Tﬁﬁﬁéﬁﬁ *%“Eﬁﬁ’ﬁﬁ**
;i}_

%ﬁ?ﬁpfi-f;if’fﬁﬁ:iCronbachaﬁi?0.87-0.95ﬁ'§"’ AR 0T 248 AT LR 2 FR A
(Nunnally, 1978)° ¥ F’ rﬂ% Av\*fr“’k-a:%ﬁﬁ’ ’ ’]‘#m _V;*i"r,({;[]p a4 kN 1 » ¥ Ez}, 1% ﬁ*’ﬁ%ﬂ ﬁi[i vbo L X 06 y
& %737 2 factor loading & ~ 3+ 0.65 > & 71 LG Lojcaock 0 Fla & F LR L RTE o

o~ LG 2 4p3 MR
(- ArE e

Liu et al.(2010)4 %+ & ¥ %3 »F?;w%:' Reaw 3 BT > $lR [T L 5 LOUhIRR A B 2RR S {g 3;3%‘;}%
FIRE F ILDE B o AL IR S ;ﬁ d DiMaggio and Powell(1983)% Hoffman (2001) #7#% d1¢h= BR
4 & 45 H07 (mimetic) ~ 5 4] (coercive) 4 % AR g (normative) © ¥ - > & o PRS2 RERE L F e
(emvironmental strategy orientation) 5 %' i 4 (learning capacity)® B & ¥ AR B F i+ o
Giddens(2009)# 3] » & A PR BAPF DA LU F ENFLFE N > LHB R BEpALIRS AT ¢
SEEFATHFEOFE A NI - MEHERFI AR R A FE e MAERRE A R0 (T E o m s
gmﬁ AAERDRNARAFNRE L G R AFEIDNEERDFE > et TR OFEE > 22 R

T pg‘sk»&%*@ﬁi’@«iﬁﬁﬁiﬁéz&“%iéi?%ﬁﬁ@%o

Wernerfelt(1984) 2 Barney(199D)#& | & ¥ AT L e g R x 82 A RS BHRDERLE - Wl

g EEFRBEFEAITER ) AARNFATGRR AR OES  FIHE G ApY F mET > Tt A
FRE T TR T ’ﬁig P (o 8 ogahiTd  FUit P e e R B R E F kg g 75
£ & %)% (Elliot, 2010; Liu et al., 2010; Burns and Wholey, 1993; Tolbert and Zucker, 1983) o 4] & B 4 % 7
O HATIR R (A A S AR )& R 25 (Applegate, 1995), » Flpt ¢ & 4 - WG H| k3
HURA R MBT AR AL FA o H O ’bmfi 4+ DiMaggio and Powell(1983) #; -7 I 2} (mimetic
isomorphism) ~ 3 1] - 2 (coercive isomorphism) ~ % A I+ 7} (normative isomorphism )% = fa I A} it 4
B MAIVRS A S NAH S G RS BRRERFIE AR o R F g R ERF Y 758
4 »Ak % 4% 4p 12 (Hoffman, 2001; no.11 Liu et al., 2010)#@ ¥ ¢ 4+ B AL W7 5 A4 -
(1)#- 7 (mimetic)
ooy A2 P RO AR Y Sp g en(E L 8 (e 0 3R FIRE ﬁr‘@} S BRSSP A i Ao
PREFHEFE AR TS 0 FR SRR S B R hA S o R AEA PR R
Mg WG EEFRRRTBROL T > FF S FEBEEBMP R L kI F AR AFDEEH
W2 ip BBt £ F —ﬁi.f‘:,’é_,:‘:giﬁf\m_l_ R ZERUEEE N AT E R A R
AERBEEFIEZAPM S P N AT R 0 T FAR MY 0 R R R Fl SR E T LAk
Axdp i (%3 & 22T 5 e cite Westphal et. al., 1997; Young,et. al., 2001 ; Guler, et.al, 2002 ) °

AT AESD PR E L FIR AT P KR W fi}:’i‘ g Fle s p e d 2 A
,t,}gi** PR PREFASMIP Y PERREFIFR ? PR E ERMADEES - FlY DiMaggio
and Powell(1983) # T & f 7 e : - AL A0 » hyend - BATR P cn e pomES ¢
o Bt L OBRBE T AL DR EL 0 bl m P LB AT B s g § - A S
ﬁ&ﬁ%ﬁw7aﬁﬁﬁﬁﬁﬁjﬁﬁﬁﬁ%¢’ﬁﬂﬁaﬁV%&ﬁﬁéﬁiﬁﬁoﬁ:{ﬂﬁﬁﬁ’
Apeni - IR EAL G L AT o Ja o 7 R KRG AR T o g T

;;\;
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MeE AR € PP F o FIM F R M EIHRBRDENEEFFCLRLREN R E B 2P RS OER
B BAIRTh e Mg p AR 5 v > A F R iﬁ%ﬂﬁ.]%‘rﬂ §ofT e et @ o $HEGE T RBGNE
g EiF A PRI Y oAk 0 Tt R R ‘

Rfp b dendish » A THRBEF RBNEDLEF H SM ik B P FREEFREF LI
FHPARS SR EFEF REFRFT Z P IARF o e gﬁs\ Olson (1965) in the book of “The Logic of
Collective Action: Public Goods and the Theory of Groups ““ and Giddens(2009) 73 3| ¢ [ $7if & | (free ride)
Pl I AR ﬁ‘mﬁﬂ%’_ R P Y f‘ffhjl;]““rl?m#—h N FHEF SR F A Rl o Aok
~BAZEHN s A RAPEMEALAETROE VL TR FROPE o bl A FR LB
MEFTURER R T LASKRNEZFHFEDRE  §RARF Y FREAPRPASSFY 7 1Y
FIEtRans % o Lok il g o A F R R i@ Fe g *“étel[% 7 & e iAo

'Y

2
3

_‘:-S».r
f

(2)#.47 114 & (normative)
FZ MY E O RR AR R o R FA & kp R E

(professionalization) 2.5 % o % ¥ v & 1 L9 IR & F AT B o 2 AL € R 94 (Meyer and
Rowan ,1977) > 4c¥% ¥1% ¢ ¢ B SR AWM S f Fo 349 i eipaiv s foph g 4 R gedt B 4 Flpt Al )
PR AR RARAD LR IR > R G FRBEA RO TR CHFAELRREESTERY
FETIR LR REF AR R I RIEUNRRSTRE S REEIRE R M r”’ﬁ%’]ﬁw*%
GERF AR 2 RBETAIM BRI AT § A PIGHRE o A S E R TR PROY SO B S
f2d o FESRBEIMIDNEF oS B RS L ERFDPE > AR ARH D o 00 ‘m”f
o AFETRGLELIREFF RS 0 25 MRF L ,&.-f???f‘)r‘uﬂ-\rﬁ ° Bl4rATIR B & # [ The New
Environmental Paradigm ; {44—3&# FURA T 5 7 FRERI A EBR P R 3o Ijt R {é‘r et
CELFRBERLL AT EOE LN HRKOF BRI L B

B e dp g BT WG Lo 2 LY cHERREEEY HE BT ;ﬁﬁj‘ifnﬁ ’z}_"ﬁ ‘3?”’;‘\ R
T R B XY 0k P (Hart, 1995) -

¥ - 26 o wal-mart#-t20158 106 G hA &R 7 A SR EL T £ (EPD) 6 0 4ot ik § R
- BERZRAE S EZ LA T g - BAIR(E ST m%%wuﬁwww&ﬂimwmﬁé’
HA4 25 +FE7) SwalmartE 43 M2 P L A TP P RE SIREFEFE 2 0 RS

wal-marten® F o

(3) 3 #4104 £ (coercive)

‘$ TR FE R F T R AT s B AT A ] e doFeie 3 B ATER R o 38 4 A5(coercive
isomorphism):74 £ &k f e B ATiRif 2 B 6 mHIE I Ol S A RPRS S A E kp R
Gk § FAehe (Y @ 9B 4 (DiMaggio and Powell, 1983) o 5 4% By duds 5k (2 27 £~ fE 4]t £
& A A eJ2(end-of-pip)ih 54 0 P WE LR B et * X F R EZ LR § EFEF S K
Rt U 1 PR F IR AT TR RATPY > R R E] R Rehsi gl g £ £ A
FIF Rk FRIRSE E RAI AT TR (5 RIS B 5 o uk Bak 14 £ o 4cISO14000 8% R4
FELESR O L5 engirs g L LIATIRATR A3 -

7 EFRP TR AT R A 2R RF g2 - od SR P d TR R T
%ﬂ*ﬁﬂﬂﬁs{-&aﬁﬁ%ﬁ&ﬁﬁfﬁﬁ»ﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁiﬁg’mmmNMWﬂf
BT FEFRFREFRER DL o R A% MBI A B 2 8
%?ﬁﬁﬁ%mw§%§{$°ﬁ*3ﬁﬂ4i*&’ﬁ&ﬁ*£%¢?§%%PW§ﬁ§ﬁ%§i

(DiMaggio and Powell,1983; Guler,et.al.,2002) » £ # 8 4 rc i3t/ chos & o 8w e 5 PLA
(Palmer,et.Al.,1993) -

A E-
2

14



Flt A FE AR fERCR IR RSLERS IR £ F A 2 PR A
B RARERAFMEZARG 2B LEE > L HAR
R T kX G35 DfIEAIE -

JT‘ AR ﬁz’*mﬁiﬁxé%&f’ﬁ%ﬁ
SRR s A dek A R

# 1 at Adi4 0 DiMaggio and Powell(1983) and Liu, et al.(2010)sh= 4841 1848 7 e g2 B chdffe {4 o
2R § R ﬂmwﬁaia?%% AHFRED AR BEKEE B RIS B i R
Fraag o 4 ih{,;b REEFiez B A2 - ARA D ﬁ??i% AR L R R FHREA S
BB BB R i‘%‘v“li%’fﬁ‘%” S B A2 NSRRI R < RGN A SR

BeELEE 0 F L i fﬁk & T AR TR AR _@(knowledge sharing) °

AETEHARLGRNB B S F A R BRI DD
é’%-&r’ﬂ;’f'ﬁﬂi’ﬁfﬁ_@_f“il#nt’&FJ”F;—EE’JJﬁ}q\'}b'f mégﬁ:l— ,2\‘?”")%
¥homw  LAFWERAH T A RS0 88 07 DR AR RRALICD - S R

FRA RHEFEFRT S DRFTRAFORE S U § :_f,‘lﬁ-‘rrmiu LA R <t

(E) -~

Abrahamson and Rosenkopf (1993)# 3 #& 1 i 2@ in sl chbd 42 713 5 058 00 1 (ambiguity) #2
B o0 ¥ 2 Hiok 1 (ambiguity )RR i R 4 mfi ARFF Sy EFRZFEFRARTIOLF A
P g géi%ﬂ—f”‘ﬁ‘ FE o e PR Tl RB Oz BHOPE AL - %" AR SRR ERT
€ EEEZVAIFTTA L S B KT reiﬁfp' AEEETGHET P EFEEFLAE 2 R
EHFIE Dl fIEMBEAHASTHER  FREHEE 27 Do RRLARPAHA P AL
EMFIF EHEF AR LR ZHE F AL LB P L % (DiMaggio and Powell, 1983; Abrahamson and
Rosenkopf,1993; Haunschild and Anne, 1997; Rosenkopf and Abrahamson, 1999; Henisz and Delios, 2001) » %]
o FE B R Bl BB BHOP N AR S o IR HEFOERE L ARPRAR o L A

AV RRARFHFEEL AL O PR EY 2P0 AT 0 Fl Oliver(1991)4p 1 » 5 &
A g‘%Jr“ g G P mmﬁﬂ‘&i;ﬂ. oo TR H %"ﬁ»

EFERF EIIIMAIP RS DPE > PR L
7o 3 MeE R4 5§ ¢k Malvey et.al.(2000).’rx”!£ﬂ" AT %5%‘? L ﬂ\ﬁfﬁy},%?%g ?éﬁﬁi 4]
%‘r‘}é@%ﬁ'r“;'f’ﬂ" s F|pL RIS R R 4 S o ) {g:}aﬁﬁ’»ﬁtﬁ H ik & 5 Rao,et.al. (2001)#F = @ i A
BEEMGF L AL N EERTLDLY > AN E EEWEH 5 Greve(1995) % IR.—E' o j4”71]251, s
Pﬁfi‘lﬁi?ﬁm FooEire AL A £ A ISR B R FHE D R R d 2T

GV 4 ST & Mitchell(1989) 5177 5 4 4 TLi% 5 chf2 ,ﬁgzaﬁﬁxggw%Tmri%’ﬁi
€A A BB EBATE RGN B RTEBEE -

MPiEFTaE R LAFERRRY VA G AFLEERTIE > £ R R HeR K 7 h
A N AP TIRANETRE T AR RARE "‘« 5 5 (7 & ¢ Abrahamson (1991) ¥ Fiol
and O’Connor(2003)¥>+ 82580 {7 5 %)% ekt ~ 2 Deephouse(l999)§+*‘f;‘% %3 R AR A Ap e
HoENEFSREP ISR E M GRRSMETE O REI R DL TRE o T ZRA

REECEEED R o aiy B T g

“/

Abrahamson (1991) T s ~ AL € Fois ~ i {7 ~ & G4 gLk Ak .?%“&‘3“‘&’% LQEJF\%S:% 7
%iw?ﬁ““mu@#ﬁﬁ%¢¢ﬁ*¥—‘&”@”” ﬂ*iﬂmeﬁmﬁﬁéﬁﬁaﬁiﬁina
CF R A AR A LI R Ak P Kyt 2 4R g i E

R
N tw%mﬁigiﬂt.‘f{;ﬂ}l\ A G AT RN A R F T R S N d TR AR AR HH
SOHCD o FERER TN AIAT R e & R ehiB g Flpt i T e s AR
Fiol and O’Connor(2003) % & ﬁ ) E'H&L{i—%f;ﬁ sk R EINER T T M g e TR P 3R

15



,Lg\iﬁ iR A BT % %2 ! gﬁk{@ U IR ehl & Bl R o @ PR BRRERG LEF
B P 8RB afﬁﬁgm ) %;ﬁ;‘i—a‘;—ggi THER L ADRS > R %ﬁf“mg gmr‘z
Gl 4 %@i&i#a\ éi i A4 Fp é‘x‘;‘éifai&fﬂ%ﬁﬁ%f’%ﬂ*im@ﬁ et A o Ba o ’S.F/Lﬁv*ﬁ

W
;.:*-
:ﬁ:

-

M \m\ 1”@

\¢~

» RS % R Fﬁf * /J—a\ F i 4 4 4 (mindfulness) R § 8 0 5 ch 871 17 0 F R
r‘“‘%ﬁ&’#’ﬁ v 7 r*']‘“é“" "‘«Ej“xi/‘r i m%%\?g I AERT ’/Lﬁ\’*ﬁ bifﬁét‘)ifgs"
(mindfulness)*c ? Fiol and O’Connor(2003) < 71 R 4 (mindfulness)s 2 4 22343 » ~ % B~ p > Weick,
Sutcliffe and Obstfeld (1999)@.8L » Weick,et.al. (1999)P.q,‘a FABREARF AR F LTS - a2
‘ﬁi—’“m HTEI ROl BB A GV a2 B p e PpRaRIRY S - 2 EengE Y 5
W ATROT B F Y R HIG R {1 0 ARG PR R B m'% LR “*‘rzéﬁ =
A L AED A RSk 5 & Weicket.al.(1999)% > Fiol and O’Connor(2003): AR AL ES

Bk pPriE sk i S "EQLEJF“?#%.rB"#ﬁ;HmWf‘Q; o
7 Deephouse(1999) 2 5 e 3 & & BRvEAR IS R A B2 BFE - BT g d R EREDAFTE
b

FARUL BSAREIRTOFRT WP ELITREHEL > AR SO R E AL - i
g AR R X fL G A F R ITRER (industry recipes) » f S IE )1 B AR Y 0 A E e 17 D brbiAL
Lo i Ft g R0l B AL AR B A F TR PR B S B L g e BRA
gﬁiﬁ BRI RE PE S BIE AL G LT R 0 ok e TR B%\i?(m’}}‘%"‘ L3
o RE BB AR AR GFEE R FEER-L L] ’ﬁaf’?'um&ﬁfﬁ‘«g&ﬂ“{é%fy&w&ﬂ v @ b
EHRPEHAFEER G - L LB Tl BRRORL B RERT RPN RO o KA

BA R R TR R PR S A e
% & 1} i Abrahamson (1991) -~ Fiol and O’Connor(2003) ~ 7 Deephouse(1999) A EE TR TR

B FORFR NPT ERE SRS o AR TONA AT F - B ;‘#‘a‘;iﬁ TE AR
KRR B ARG A RS S s e i#a;—%,"g;if}fri'lfr‘?“i?‘.iffg SIS s B\ )0
Pl 0 ¥ A e AL B 7 fIFR .

BB FREERE PEY %M b ? A ;E + @5 4p % ehi #F > 4 Burns and Wholey (1993)
BRI Eﬂ\ K B m%r FRiEL g g i) ;f_,ti e ﬁ#. 2_ {7 # e 5 '% 14 o Westphal and Zajac
(2001 Rlesmeniin gl 2 B R F Y ¢ 7 %5 RARHIR 4 4w 5 {0k 9 58 Henisz and Delios (2001)
SR SR ?ﬂ:@—i SR g E M B e m%ﬂ- i 17 % o Henderson and Cool (2003 ") &= 7 7 4 I
Efﬁk@é 3 oeh2n B Y mﬁ—gg»ﬁ BAAN R (L0 Fi 4 éﬁ,\ﬁ R 20 wrs BEAR o ST HA T LA M T D
$HEZZAPR LA TIRNG ERAEEHTY G% > BN By iR BB 4 AL
R e (7 5 B (ke E & %1% (Abrahamson,1991; Greve,1995; Malvey et.al.,2000; Rao, et.al.,
2001; Westphal and Zajac, 2001; Henisz and Delios, 2001; Henderson and Cool, 2003 ) » ‘& 'i‘e EN 2 ek ot - Gl

% ¢ B 88 o B k5 ohF Ji(Levinthal and March, 1993) » S B SRR 1 R

EEFAR - 2 a TRBERAKET V- 25 "Tigﬁg PR A G £ A I F R
AL g & F1% (Chang, 1996) > Fl¥* > 2 e KB Y % ¢ $HiP R4 A2 3 kg o

)

N R
A HFEY spss 18.0 2 AMOS 18.0 Z FALA4T L & » A * s 452 2 4o
TS Ll R U
0B R R AR S 2 o P LB Rk Tod s ¥Rk
Z SR A
F4t e B pde i ehz AR 3 0 % 2o (content validity) ~ 2T if-2% & (criterion validity)BE AT K
(construct validity) » & $22 fprc R 2 7 R R11 & HRIE 8 F 3251 mi* fﬁz AR T R
B A A#HA T KRE R g L ERIE mt*f#. TR R IIEE o
;].u\;igir’s%a ToAH R EE Y KRG B LATE R BEG g a P A RV AP A

16



FANE L E K N A TR T
PR E ST ME G LF TR -
ZFEAELGA
A R * A S A & 472 (principle component factor analysis)Z B < % B $co(varimax )i 2 g hh 0 14
FPARHEG 2 FF o @ & e FF e p R Kaiser(1996) 2 #h2F » 3 P~ 4% i 8 (eigenvalue) < »T 10 F] % o
AINFFEFE 6 REREHELZFZEFELEHEF A 06 P B H B FFf i LB F
%+0.3 » 12 Cronbach's o % #c 3 4 38 ¥4 44,38 ehip B % dic(item to total correlation) & & #_% 38 F| & #7& 8 fcehp
M- %P2 HER o« Fald @1“07—’%{ L3 ®GBER 303 ﬁ MR o AAAIEHRE AN Gy
4306 L 0E o M?os»ﬁ LR ﬁxf;# EEMG FlFTE TR L EFRM L -

o
e
s
2|
4%
ok
W
|
o
ok
3
o
B
0\
‘_.
A
=

o~ R AT
TEARRBE R AL FR ]“ e é‘«%ﬁ_ﬁs Flz 2z AR M o AT HEY - LA (general linear model)
‘Eﬁ%ﬂﬂﬂv\%‘r’”ﬁp‘f\? Bt RG22 AR

ERNE ] ﬁr?é.\ 7
A AFE Y
(multiple regression analysis) % ¥£ 34 F] & B et 4 4 1% o

EApe B2 3 BB ThER % R ik §F 4 47 (stepwise regression analysis) £ 4F i §F A 11

FANIC KSR R S B
— AR “iﬂf-

AP ERPE LA DIR ERT AR 0 0T R ARTIOLE 0 o 6] 48.8%E51.2% 0 R E ¥
B26-35/ T L 0 § 884 (41.7%) » H  H36-454k » F5TA Q%) R F R F I A FREL S T
-G B %4 ér"}qﬁﬁ'ﬁ MUL2E fnig * gk B S $1(29.3%)

21 A3 din g

2 = A #ic —ﬁ/”\l’b sk oy LR S —ﬁ/”\l’b
X Ti E ¥
il Ak m=211) | (%) i i @=211) | (%)
-
b 7 103 48.8 ® 7B 46 21.8
- 108 512 Y e 79 37.4
25 kLT 34 16.1 o n 80 37.9
2635 & 88 41.7 =g 6 29
E# | 3645 & 57 27.0 &= 107 50.7
46-55 & 28 133 12 & 64 293
4248 56 A 4 1.9 # 4 23 & 23 11.6
FI2 AR 87 41.2 AEET 3-4 & 10 1.5
wAr [ - amp 94 445
s i 4 i w1 7 3.5
e 30 14.2 - ‘
SRR SREA

AR EAHE AL E AR N H R B ARCHARY A aRBEATREARE
£ F1% 4 17 (confirmatory factory analysis, CFA) ™ Sz 8 7 & % 4§ ¥ 12 le & 7 & (composite reliability, CR)
2 L3235 R 4 P~ £ (average variance extracted, AVE):®#iR| £ 1 & (Hair. Etal., 2006) > .6 % % #ihCR 232
207001 (£2) Flt &7 Ay H iR KRR L F R EC 5o RS B AL 00.5 (Haig,et al,
2006) > d %27 dv i FEDAVEIS X 3050 d pL &7 A aeapc R A R EREE -

2 fst Y EA \if.é/iﬁ%)z
FEAEP & EERACR) FB% L H(AVE)
75 %W 4 0.79 0.64



fE R 3 0.82 0.78
A AR 3 0.78 0.77
ks 74P
PR 2 0.81 0.89

]

Z e A A 4
VA PRIGE B HCA] Y RO RT S A T el licke & 37T 0 BB HE I A R
=1.65, GFI=0.81, RMR=0.061, RMSEA=0.065...% » #3*% GFI=0.81> * @t A% E > &5 3 %—*‘
BrowneandCudecka‘F, (1993)GFI£ AGFI EF <08 ¥ £ 7 VS R > a3 ﬂ\;‘L%
PR ASNPFET AR LR F?L%mﬁ_ ‘_F'_*,S LAF e if AR o
23 53 gL RENRY S 4 Rl AHES S A

ﬁﬁﬁ% £ 17 Bedy FR
X2 /df 1.65 <3
GFI1 0.81 >0.9
AGFI 0.83 >0.8
RMR 0.061 <0.08
RMSEA 0.065 <0.08
NFI 0.96 >0.9
NNFI 0.94 >0.9
CFI 0.97 >0.9
RFI 0.97 >0.95
PNFI 0.68 >0.5
PGFI 0.66 >0.5
TR S EREE
vLRl4Z H) 0 F1* AMOSH TA 3 d B 2 Bk kg 0 F T A8 BARA

(-) A~ ”'ﬁ*ﬁa%i‘ff’ﬁf et RIS N A
AR TR ARPRI AEORGE AR N E R BI ARERLEY 0 B wiF s
BI=0. 33*ATT+0 49*SN+0.51*PBC (*: p<0.05)
Rz Fgpl 2+ 5089 477 FERRA AT S SRR R R DR S e B
C)BER - ABRAFEZ oG ET LM G
dR T ARSI AFSEE AR N E R BRI ARERLFY 0 A ARTE LR DY
Eﬁ? Trdic 5 TATT=0.79% 4] B sde » P i pa g & 3 LRI chie fiTrT ¥ 5 SN=0.89%H /22 Jis » p Noran &7
A7 L P e PBOC0.64 § Aokl 2 PBC-0.37 R - R22 G plj3H 4 5078 4
FERARE T S RE RS OR R D S e B

o

18



i

PR

LIRSS Pk = Rk



APFENSI AENEFAR A A FAR Y I ALSHRIB 2N HIBFT 5
MR AR EFERS > B FR-AFEFPFERNFT A7 A FHF A T AdR

FAT R~ f AR B R R ARR L H%“ﬁiﬁﬁ&aﬁﬁ\uﬁﬁ% B
F17 527 e A H R Ajzenat § 17 5 L3k ﬂuﬁwﬁéﬁﬁ&?wWTJa*\ %75
PR R ARAPECERH s RS GERE A [ AMER P AR
SRR RG] o A AP RT AR S ARLELY FREME AR 0 FIA R A
Y- 25 ARATERELY FIRRTHERF I » B B KELAHEI AR

LW S B RRRIE I Bt gll SIS S i%ﬂr;\ SRR R ek e BARETE AP TR

AITSERTHIBRET L AR GMRARF SN Rt o AT E TR

BF P AN A FREEER B U Ar i R AL RERA > AL ¥R

Pﬁff‘*méﬁff* EREFEEPBRE > P EEFEA R TR FEN 2 £ E 5T o
FRBAFERAOFE ERARLSHEI AE AL AF L BT EEP EE L2 KR RLTE

YR A MR LA RO R -

&

9
)
g 'mb‘%?

’
2

gy
A3 (2012) 0 % 4 R R AT iR =k oo http:/www.dgbas.gov.tw/public/data/dgbas03/bs7/greengnp/1-3.pdf
¥z p# ot 2012/09/06 -
SR (2011) 0 K KFEA R 2 LAY T o S EAIVRNE o

HEHIT 2012 AFAE LG VAR 2 FR - a’ﬁ»‘;fﬁg_%;;m o RF A EFEZET 560 F 40-50 -

% Lo (2008) o E&]P\'FT ELES LR E R ALIE 2680

BRESIPAQ2012)c BiBHI BRMEFEYE REFARFEF 2 2R ATAEFEZTT] 560 |
11-19 -

RN (2011) 22011 ¢ ) ¥ A F o P EA oM S

k¥ 0 (2012) ARl iF¥ o A SR T
http://cfp.epa.gov.tw/carbon/ezCFM/Function/PlatformInfo/FLConcept/FLFootIntroduction.aspx > # % P
2 1 2012/09/16 -

Abrahamson, E. (1991). Managerial fads and fashions: the diffusion and rejection of innovations. Academy of
Management Review, 16(3), 586-612.

Abrahamson, E. and Rosenkopf, L. (1990). When de bandwagon diffusions roll? How far do they go? and when
do they roll backwards: A computer simulation, Academy of Management Best Paper Proceeding, 155-159.

Abrahamson, E. and Rosenkopf , L. (1993). Institutional and competitive bandwagons: using mathematical
models as a tool to explore innovation diffusion, Academy of Management Review , 18(3), 487-517.

Ajzen, 1. (1985), From Intentions to Actions: A Theory of Planned Behavior, Action-Control: From Cognition to
Behavior, Heidelberg: Springer.

Ajzen, L. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes, 50,
179-211.

Ajzen, 1. (2002). Perceived Behavioral Control, Self-Efficacy, Locus of Control, and the Theory of Planned
Behavior, Journal of Applied Social Psychology, 32, 665-683.

Ajzen, 1. (2002). Residual effects of past on later behavior: Habituation and reasoned action perspectives:
Personality and Social Psychology Review, 6, 107-122.

Ajzen, 1. (2011b). Behavioral interventions: Design and evaluation guided by the theory ‘'of-planned behavior1a
M. M. Mark, S. 1. Donaldson, & B. C. Campbell (Eds.), Social psycholagy for programzand policy
evaluation (pp. 74-100). New York: Guilford.

20



Ajzen, 1., Joyce, N., Sheikh, S., & Gilbert Cote, N. (2011a). Knowledge and the prediction of behavior: The role
of information accuracy in the theory of planned behavior. Basic and Applied Social Psychology, 33 (2),
101-117.

Ammer, R. and Othman, R. (2012). Sustainability practices and corporate financial performance: a study based
on the top global corporations. Journal of business ethics, 108, 61-79.

Au,Y. A. and Kauffman, R.J. (2001). Should We Wait? Network Externalities, Compatibility, and Electronic
Billing Adoption. Journal of Management Information Systems, 18(2), 47-63.

Bansal, P. & Roth, K. (2000). Why companies go green: a model of ecological responsiveness. Academy of
management journal, 43(4), 717-736.

Barney, J.B. (1991). Firm resources and sustained competitive advantage. Journal of Management, 17, 99-120.

Bazerman, M., and Hoffman, A. (1999). Sources of environmentally destructive behavior: Individual,
organizational and institutional perspectives. Research in organizational behavior, 21, 39-79.

Biel, A. and Thogersen, J. (2007). Activation of social norms in social dilemmas: A reviews of the evidence and
reflections on the implications for environmental behavior. Journal of economic psychology. 28(1), 93-112.

Birgelen, M. V., Semeijn, J., & Keicher, M. (2009). Packing and proenvironmental consumption behavior.
Environment and behavior, 41(1), 125-146.

Burns, L.R. and Wholey, D. R. (1993). Adoption and abandonment of matrix management programs: effects of
organizational characteristics and inter-organizational networks , Academy of Management Review, 36(1),
106-138.

Carbon Trust. (2006). Climate change strategy.
http://www.carbontrust.co.uk/policy-legislation/pages/default.aspx.

Cassells, S. and Lewis, K. (2011). SMEs and environmental responsibility: Do actions reflect attitudes?
Corporate social responsibility and environmental management, 18, 186-199.

Chen, M.F. (2007). Consumer attitudes and purchase intentions in relation to organic foods in Taiwan:
Moderating effects of food-related personality traits. Food quality and preference, 18, 1008-1021.

Collins, C., Steg, L. and Koning, M. (2007). Customers values, beliefs on sustainable corporate performance,
and buying behavior. Psychology and Marketing, 24(6), 555-577.

Cordano, M. & Frieze, I.H. (2000). Pollution reduction prefferences of U.S. environmental managers: applying
Ajzen’s theory of planned behavior. Academy of management journal, 43(4), 627-641.

Cordano, M., Marshall, R.S., and Silverman, M. (2010). How do small and medium enterprises go “green”? A
study of environmental management programs in the U.S. wine industry. Journal of business ethics, 92,
463-478.

Deephouse, D.L. (1999). To be different, or to be the same? It’s a question (and theory) of strategic balance.
Strategic Management Journal, 20, 47-166.

Delmas, M. (2002). The diffusion of environmental management standards in Europe and the United States: an
institutional perspective. Policy sciences. 35, 91-119.

Dieleman, H. and de Hoo, S. (1993). Toward a tailor-made process of pollution prevention and cleaner
production: results and implications of the PRISMA project. In environmental strategies for industry, K.
Fischer and J. Schot (eds.), Washington, DC: Island Press, 245-276.

DiMaggio, P.L. and Powell, W.W. (1983). The iron cage revisited: Institutional isomorphism and collective
rationality in organizational fields, American Sociological Review, 48, 147-160.

Elliot, S. (2011). Transdisciplinary perspectives on environmental sustainability: a’resource based and
framework for IT-enabled business transformation. MIS Quarterly, 35(1), 197-326.

Etzion, D. (2010). Research on organizations and the natural environment, 1992-present: a reviews Journal of

21



management, 33(4), 637-664.

Fazio, R.H. and Petty, R.E. (2007). Attitudes: their structure, function and consequences. USA: Psychology
Press.

Fiol,CM. and O’connor, E.J. (2003). Waking up ! Mindfulness in the face of bandwagons, Academy of
Management Review, 28(1), 54-70.

Gardner, B., & Abraham, C. (2010). Going green? Modeling the impact of environmental concerns and
perceptions of transportation alternatives on decisions to drive. Journal of applied social psychology, 40(4),
831-849.

Gidden, A. (2009). The politics of climate change. Cambridge: Polity Press.

Gimeno, J., Hoskisson, R.E., Beal, B.D. and Wan,W.P. (2005). Explaining the clustering of international
expansion moves: a critical test in the U.S. telecommunications industry, Academy Management Journal,
48(2),297-319.

Gladwin, T.N. (1993). The meaning of greening: a plea for organization theory. In environmental strategies for
industry, K. Fischer and J. Schot (eds.), Washington, DC: Island Press, 37-61.

Gowrisankaran, G. and Stavins, J. (2004). Network externalities and technology adoption: lessons from
electronic payments. RAND Journal of Economics, 35(2), 260-277.

Greve, H.R., (1995). Jumping ship: the diffusion of strategy abandonment, Administrative Science Quarterly, 40
(3), 444-473.

Haanaes. K; Balagopal, B.; Kong, M.T.; Velken, 1.; Arthur, D.; Hopkins, M.S.; and Kruschwitz, N. (2011).
New Sustainability Study: The 'Embracers' Seize Advantage, MIT Sloan Management Review, 52(3),
23-35.

Han, H., Hsu, L.T., & Sheu, C. (2010). Application of the theory of planned behavior to green hotel choice:
testing the effect of environmental friendly activities. Tourism management, 31, 325-334.

Handen, S.P., Oyler, J.D., & Humphreys, J.H. (2009). Historical, practical, and theoretical perspectives on green
management: an exploratory analysis. Management decision, 47(7), 1041-1055.

Hart, S.L. (1995). A natural resource based view of the firm. Academy of management review, 20(4), 986-1014.

Haugh, R. (2003). Bar code bandwagon. Hospitals & Health Networks, 77(5), 54-56.

Haunschild, PR. and Anne S. M. (1997). Modes of interorganizational imitation: The effects of outcome salience
and uncertainty. Administrative Science Quarterly, 42, 472-500.

Henisz, W. J. and Delios, A., (2001). Uncertainty, imitation, and plant location: Japanese multinational
corporation, 1990-1996. Administrative Science Quarterly, 46, 443-475.

Hill, M., Mann, L. and Wearing, A. J. (1996). The effects of attitude, subject norm and self-efficacy on intention
to benchmarking. Journal of organizational behavior, 17(4), 313-327.

Hillary, R. (2004). Environmental management systems and the smaller enterprise. Journal of clean production,
12, 561-569.

Hoffman, A.J. (1999). Institutional evolution and change: environmentalism and the U.S. chemical industry.
Academy of management journal, 42(4), 351-371.

Hoffman, A.J. (2001). Linking organizational and field level analyses: the diffusion of corporate environmental
practice. Organization & Environment. 14(2), 133-156.

Jennings, P.D.& Zandbergen, P.A. (1995). Ecologically sustainable organizations: an institutional approach:
Academy of management review, 20(4), 1015-1052.

Jones, C.M. & Kammen,D.M. (2011). Quantifying carbon footprint reduction opportunity-for U.S. houscholds
and communities. Environmental Sciennce & Technology, 45, 4088-4095.

Kaiser, F.G., Hiibner, G. (2005). Contrasting the theory of planned behavior withathe value-belief-nosm model.in

22



explaining conservation behavior. Journal of applied social psychology, 35(10), 2150-2170.

Kim, Y. & Han, H. (2010). Intention to pay conventional-hotel prices at a green hotel- a modification of the
theory of planned behavior. Journal of sustainable tourism, 18(8), 997-1014.

Klassen, R. D., and Vachon, S. (2003). Collaboration and evaluation in the supply chain: the impact on
plant-level environmental investment. Production and operations management, 12(3), 336-352.

Kronrod, A., Grinstein, A., and Wathieu, L. (2012). Go green! Should environmental messages be so assertive?
Journal of Marketing, 76, 95-102.

Laroche, M., Bergeron, J., and Barbaro-Forleo, G. (2001). Targeting consumers who are willing to pay more for
environmentally friendly products. Journal of consumer marketing. 18(6), 503-520.

Lee, K.H. (2009). Why and how to adopt green management into business organizations? The case study of
Korean SMEs in manufacturing industry. Management decision, 47(7), 1101-1121.

Lee, M.C. (2009). Predicting and explaining the adoption of online trading: an empirical study in Taiwan.
Decision support systems, 47, 133-142.

Liao, C., Lin, H. N., & Liu, Y. P. (2010). Predicting the use of pirated software: a contingency model integrating
perceived risk with the theory of planned behavior. Journal of business ethic, 91, 237-252.

Liao, C.C., Chen, J.L., and Yen, D.C. (2007). Theory of planning behavior and customer satisfaction in the
continued use of e-service: an integrated model. Computers in Human Behavior, 23, 2804-2822.

Liu, X., Liu, B., Shisnime, T., Yu, Q., Bi, J., & Fujitsuka, T. (2010). An empirical study on the driving
mechanism of proactive corporate environmental management in China. Journal of environmental
management, 91, 1707-1717.

Makower,J. and the Editors of GreenBiz.com. (2011). State of Green Business 2011. GreenBiz group.

Malvey, D., Hyde,J.C., Topping,S., Woodrell,F.D.,and Poter,J.E. (2000). Getting off the bandwagon: An
academic health center takes a different strategic path, Journal of Healthcare Management, 45(6), 381-394.

Mansfield, E., (1961). Technological change and the rate of imitation, Econometrica , 61, 741-766.

Marcus, A.A. & Fremeth, A.R. (2009). Green management matters regardless. Academy of management
perspectives, 23(3), 17-26.

Martin-Pefia, M. L., Diaz-Garrido, E., & Sanchez-Lopez, j. M. (2010). Relation between management's
behavioural intentions toward the environment and environmental actions. Journal of environmental
planning and management, 53(3), 297-315.

Melnyk, S.A., Sroufe, R.P., and Calantone, R. (2003). Assessing the impact of environmental management
systems on corporate and environmental performance. Journal of operations management, 21, 329-351.

Meyer, C. & Kirby,J. (2010). Leadership in the age of transparency. Harvard Business Review, 88(4), 38-46.

MitchelLW. (1989). Whether and when? Probability and timing of incumbents’ entry into emerging industrial
subfields. Administrative Science Quarterly, 34, 208-230.

Montalvo, C. (2003). Sustainable production and consumption systems-cooperation for change: assessing and
simulating the willingness of the firm to adopt/develop cleaner technologies. The case of the In-Bond
industry in northern Mexico. Journal of cleaner production, 11, 411-426.

Neil, M. (1997). Business use of the Internet: Strategic decision or another bandwagon? European Management
Journal, 15(1), 58-68

O’Neil, H.M., Pouder, R.W., Buchholtz, A.K. (1998). Patterns in the diffusion of strategies across organizations:
insights from the innovation diffusion literature. Academy of Management Review, 23(1), 98-114;

Oliver,C. (1991). Strategic responses to institutional processes, Academy of Management Review, 16(L);
145-179.

Parag, Y & Eyre,N. (2011). Barriers to personal carbon trading in the policy,arean. Climate Pelicy, 10(4);

23



353-368.

Ramayah, T., Lee, JW.C., & Mohamad, O. (2010). Green product purchase intention: some insights from a
developing country. Resources, conservation and recycling, 54, 1419-1427.

Rao,H., Greve,H.R., and Davis,GF. (2001). Fool’s gold: social proof in the initiation and ababdonment of
coverage by Wall Street analysts, Administrative Science Quarterly, 46, 502-526.

Reid, E.M., and Toffel, M.W. (2009). Responding to public and private politics: corporate disclosure of climate
change strategies. Strategic management journal. 31(11), 1157-1178.

Rosenkopf, L. and Abrahamson, E. (1999). Modeling reputational and informational influences in Threshold
models of bandwagon innovation diffusion, Computational and Mathematical Organization Theory, 5(4),
361-384.

Ruef, M. and Scott, W.R. (1998). A multidimensional model of organizational legitimacy: Hospital survival in
changing institutional environments. Administrative Science Quarterly. 43(4), 877-905.

Scott, W.R. and Meyer, J.W. (1987). “ Environmental linkages and organizational complexity: public and private
schools, “ in Thomas James and Henry M. Levin, ed., Comparing Public and Private Schools, 1:128-160.
New York: Falmer Press.

Scott, C.A. & Pasqualetti, M.J. (2010). Energy and water resources scarcity: critical infrastructure for growth
and economic development in Arizona and Sonora. Natural Resource Journal. 50, 645-682.

Searcy, C. (2012). Corporate sustainability performance measurement systems: a reviews and research agenda.
Journal of Business ethics, 107, 239-253.

Sharma, S. (2000). Managerial interpretations and organizational context as predictors of corporate choice of
environmental strategy. Academy of Management Journal. 43(4), 681-697.

Shirvastava, P. (1995). The role of corporations in achieving ecological sustainability. Academy of Management
Review, 20(1), 936-960.

Siegel, D.S. (2009). Green management matters only if it yields more green: an economic/ strategic perspective.
Academy of management perspectives, 23(3), 5-16.

Sitkin, S.B., (1992). Learning through failure: the strategy of small losses, Research in Organizational Behavior,
14,231-266.

Staw,B,M. and Epstein, L.D. (2000). What bandwagons bring: effects of popular management techniques on
corporate performance, reputation, and CEO pay, , Administrative Science Quarterly,45, 523-556.

Tolbert, P. S. and Zucker, L. G. (1983). Institutional sources of change in the formal structure of organizations:
The diffusions of civil service reform, 1880-1935. Administrative Science Quarterly, 28, 22-39.

Weick, K.E., Sutcliffe, K.M., & Obstfeld, D., (1999). Organizing for high reliability: Processes of collective
mindfulness. In R. Sutton & B. Staw (Eds.), Research in Organizational Behavior, 81- 124. Greenwich, CT:
JAL

Wernerfelt B. (1984). A resource-based view of the firm. Strategic Management Journal, 5(2), 171-180.

Westphal, J.D. and Zajac,E.J. (2001). Decoupling policy from practice: the case of stock repurchase programs.
Administratetive Science Quarterly, 46(2), 202-228.

Young,G., Charus,M.P., and Shorttell,S.M. (2001). Top Manager and network effects on the adoption of
innovative management practices: A study of TQM in a public hospital system. Strategic Management
Journal, 22, 935-951.

Zhang, B., Bi, J., Yuan, Z., Ge, J., Liu, B., Bu, M. (2008). Why do firms engage in environmental management?
An empirical study in China. Journal of cleaner production, 16, 1036-1045.

Zhang, B., Yang, S., & Bi, J. (2011). Enterprises’ willingness to adopt/develop cleaner production. technologies:
an empirical study in Changshu, China. Journal of cleaner production, 19(1)1-9.

24



FPEZ CUREPFES PR AFHLFT L fEH(PLA)Z

ISP =¥y
PRI CRRTAFRL GHE
'_Lﬁ-l_i&ﬂi‘ﬂﬂ“' ESIRC i 5 ) L SO
PEWP G AL AR 4 AN AE 4 G B3 PLA Z B Y
B4 AW ABEMAEY Sl 2w B AT ARY 2R TR RE
Fa7 e w ofre SAMES BB P AE L ERY -RECREBITRES:
PR w TP o kSR R T 0 4 GRS O LCA R AR

ARFHRF PGS 22 GRHYFR SRR B AN E ML &

HaAFH BERwjcirs 2 SEHTE 2 ek 2 B E g m e
FROoFTIEDPARENMALEIER IR A SR BRPFFERG 2 A k4
B s 2 o

BT

TR LR 2rRa ity RS T L N aw T §RB B AR L L AT 7 r*nivtgénﬁ
FIRBEL B AT o M B ERC BT LA S BEL YR E T A
A AW AR E RN B A SR R R ez R AR 0 TR RS IR

#

RAF e b L GEPHEL R 3 BB S BIERE - P LSRR 0 % PLA 28 Roft2
EREER S o REFAET 225 2 TRPEFR > DRF I £ 2 FHBEL i PLA

W F R FE G AK kL o Ay R 5 FL( Polylactic acid » PLA)E £ B % 0 #53

2R H e 0 102011 &4 A - 2T BRI OF R STH - e § 5 Hp 5 1.45kgCOy-eq. 0 #

VR & el iF ﬁ""]*")\ #-A 4 g KA 8] 5 0.789kgC0,-eq ~ 0.661kg COz-eq 2 1.94E-3kgCO,-¢q. ; H

AH 5 OERD PSS o JEd PLA MBI K2 B LM A 7 Pﬁﬁﬁ?i«ﬂ%ﬁ%@l‘tﬁ» fR B #i 2 B

Egmga o Wi 0 3 PLA ROEPHE BT S 2 B EFE L7 fpH ST S DR RS

o

N

MaEx 145V oBYY s BIR - 4 630G > B

BN

Ry g 22 RFRE ME AR B LRASZ - > B RELFETTE B
MEZ 5PN ERE B U GRY { IR L AT L NE R o 1335 %0 % (Plastics Europe)ih
ALEET 02011 & 2IR LB AL E D2 R 8 F F R 2010 #4902t £ K T K 4% H ¢ B se® T PPIRRE -
PVC #3233 BN T70% 2+ > 30/ 3 2016 & » >3pT305 & ¥ 9yl f & #-2 £ 5-4%(Plastics
Europe » 2012) e B M A S H 2 chg T > HA X RFFIE - Ko > @R FERBe P jrd 5
SRR AP ABRE 1A R PR E &3 K 850 F L L w ik - 8008 e A 4 i

DIAFATR D PR E 2012) 0 TP A EARE A BT RRERS AL S 5 L R

g



AR R o ARBRFEF ANF 63 EAMITT AR RAFFEE AR 86 EFTRY jTe & - AT
R 95 & E B A i ehrT X E (I £ £ 0 2009) > T‘LK."I‘.?”»FC'&&; BAFF R RS ESN ]
o E A A RIT R 2 B B A P T R L L IR R R > RERRR A ETFTRAYT
*oefip AR o

APT SRR ARSI YR URB SRR AL R 80%(T A ’2011)
B* o AP RS BT R 2 R 5 fe(Polylactic acid, PLA)IT 5 & 6] » F|H P B 4o g i B
P THRRE LRI IN TR S B ARILER  BERAFT R 2 B4R T
MFIBERE RS AT W EEIP R B R B P ERRE A L2 ERER o HREAFT A
RS B B A B 6 2010 £ 1664 FH S E 3 2016 E2 233 g B¢ 2011 E 3
2016 # cAf & &3 £ & 5 20.24%(Marketsand Markets » 2011) o B2 R &2 @ AL B eng B Apiv 5 il e
FTRCBBEHFFIRELAFEOE G IR OAPTFLAMBERRHEABRYYA G R BEIAD A
kERE-HERIAZ T RS GFHER 2T ABYRRT LR kG o 2P T A EY

£ %

B¢ PLA H R kA 3 HRE  IA BB 2R FR ’i'?r“’:“if”“"""%ﬁ—%*”‘—%kl
&ﬁ@*ﬁi%%ﬁ%’%ﬁ@ﬁ#
4 B

e

A

#
FUior o 1935 F W EPA R 7 SRR 0 5 T a4k T
ﬁgﬁaénz;,y}m:,g); ,ﬂ%:tz-ﬁgé”l%ﬁf tEf > % F 4
e (HEBERER G o PHE L 2(EPA > 2007) « A0t > A7 7 EBRSF A BB K
2R EP AP s H 0 SBRERE B AT > A AP R R OE R I A AR
2B EEIN > M SR AR EA RS DA SN EA RN AIENT LR T o

N N
ﬁpiui#ﬁ#?%ﬁﬁHAﬁﬁiﬁﬁﬁra\& A YT et A BAp iR R A ST TR
Bt EHARREE > L] AT

212 63Tk

4 &% P =i (Life Cycle Assessment, LCA) £_12 % & & % F“ ( International organization for
standardization, ISO) #7137 T &— 3 A& SN PRFA2 FH1 2 - & EFERFe D RERE 2 A e
ERBLER S RYIPEZERY B2 R BFEWE GEIRELEE O B LR 20~ TR
FEABBSAP L FHHGE  B- HRBEEEFINEN B I ER KRR L
FRFAGFHFR D2 RIEZT R TEREIFFRES AP ALANEAN S 6 2 PR
2. % # > @ 1% % Eco-indicator 99 ~ Impact 2002 22 g ®_j* = fé: =/ > j2 o

\

m

2.1.1 Eco-indicator 99
Eco-indicator 99 &_i¢ * 7 8 & A endf & #-4] > 2 = 2 £ A 2000 # 1 & d j7jf PRe’enE g o 22 d

WOAAER G FEB o BN d b a Ttk (Y “p T 5 ¥+”) (Goedkoop and Spriensma >
2001)e 3 23 B aff & 8% £ ISO14042 ik > Ap M 4 i dq B2 P chE R A % L ATRiF= 6 4 B -

Eco-indicator 99 = i ¢ » i fE o 5 FHERIL - F T &ra B A =k 3Ew] o 4 B 5 A 4F iz & (Human Health)
4 f& & T (Ecosystem Quality) 2 F /& ij 4= (Resources) ¥ » H =% ka2 = f+ k5o 2 {345 8 F p*
B~ gk 2 B ¥R3% 514 > @ » & Egalitarian perspective ~ Hierarchist perspective % _Individualist
perspective ° (Thompson, 1990 ; Hofstetter, 1998 ) » ##= 3 R|4£ * Eco-indicator|99 (Herarchist) 2 ¢ 2.2
B ik NREFSEBRFHGEE D



# 1 Eco-indicator 993% 1 + & sz /& &8 f B

. . . Required level of
Time perspective Manageability evidence
H(Hierarchist) Balance between short and long Proper policy can avoid many Inclusion based on
term problems consensus
I(Individualist) Short time Technology can avoid many Only proven effects
problems
E(Egalitarian) Very long term Problems can lead to catastrophy All possible effects
F L % & Thompson, 1990 ; Hofstetter, 1998
Eco-indicator 99 i & 'T} L § 4% f X F /R (Natural Resources)dedii» 2 i 7 #43 ~ 4 #F i & (Human

Health)4e R %4 7 ~ #5 5 2 2 & & 7 (Ecosystem Quality)4e2 fi 3 4 ~ 4 # & * % = A FFenth it el 57
P panT a2 0 R 2 Ppcit BBV REZ TR ERL F&«ip’f‘%xﬂ P H
I 2 TR RAL ¢ 5 A 4F# M4 (human toxicity) ~ +f ¥k 3L X (respiratory effects) ~ &+ §§ % (ionizing
radiation,) ~ & % & L3k (ozone layer depletion) ~ & i* £ ¥ it (photochemical oxidation) ~ -k # 2 f & }4 (aquatic
ecotoxicity) ~ B 4 ik & |4 (terrestrial ecotoxicity) - ¥+ f& i (terrestrial acidification) ~ -k 4 fi& i* (aquatic

gy"‘- »N—:{

a01d1ﬁcat10n) ~ R RE % 1t (eutrophication) ~ 4 # it * (land occupation,) ~ 2 I # i 8% it (global warming) -
¥ £ 4 i (non-renewable energy) ~ # A B 4% (mineral extraction)® 14 JE B B 2 44675 T g 4o
#f & B (human health) ~ # f& & B (ecosystem quality) ~ # i % it (climate change) ~ 7 /& (resources) ¥ % 32§

BEHNRE A PP ;ﬂ

2124 g3

BAREEF MG 0 AT 3 Impact 200272 3 jF > R A B F B2 BB FF o 23 E L 2005 EER
4 EPFL(EcolePolytechniqueFédérale de Lausanne) 4 Fr4] 2 > H = ; B4 p b & & % Bk ? FFBED 35
oo RS A BN 0 AW kA frpe 2 4 S B PRAEF AP Rt agiFd
AAMAPanTER oa B AAHIPHETFT o NP ERES FIoARES T TR &R
BFF 2 E R BF R 29 R SASES > AR AT REIPE e aif b
RAEFTHEET o feip L“E%‘ff’}% FTEAADPT AP i ARG RE S ALY BHER S
FEFAuEp > AV REPM R DT F EFERE > AV AR E R TE s B Y “ﬁﬂﬁ*{x T2 ¥

5 A e R F] S o

e Impact 20022 j2 ¢ > A g PHehd iF 0 R P RanEe AF AR TR A 2LET iRk

H %4 hE 8L % & 4o Eco-indicator 99 2 CML 2002 # & 3& LCI 51 14 #7k 5 64 K30 2 575 ¢ B4 B

@i‘ﬁ

\F“\ﬂ

chion B i E B -2 4 4815 3% 4p #h-4o human health, ecosystem quality, climate change, and resources
A AR R o m B % Impact 2002747 4% & 4k & #5115 1500 487 F 50 LCL 3 % 5055 -7 & %4 (Jolliet O. et
al, 2003)(4= ] 1) -



Midpoint categories Damage categories

Human toxicity

Respiratory effects
Ionizing radiation Human health
Ozone layer depletion

Photochemical oxidation
Aquatic ecotoxicity Ecosystem Quality
LCT results Terrestrial ecotoxicity

Aquatic acidification

Aquatic eutrophication i
il - Climate Change
Terrestrial acid nutr (Life support Systems)
Land occupation

Global warming

resources
Non-renewable energy

N

Mineral extraction

B 1 Impact 2002+:f S LCLE 1 4% % 2 =2
74 &k R Jolliet et al., 2003

2.2 B EP

B X7 (Carbon Footprint)2. % % » #_5 — 3 E 6 (Activity) & 2 S B 4 & BT 2 TRA
4oz F LR o B E R 18 242 0 i Ad] TR R B (ISO14067) ~ PAS2050 ~ 5 s &t
.,%#FI PE S A REAREZEpTH A R 4 ﬁi%@;‘% %o 4o A 558 W 4P (Product Category
Rules, PCR) 3 & &'t fiach i Sugovk S dpM bl ¥ p F 2 22 AApMAR X8 2 #3077 ol 2
IPCC2006 &/ H g % §F W e AT RBEFF M2 1 81 5 3 L0450 & Wil § iz %8
% f ¢ (Intergovernmental Panel on Climate Change, IPCC)77 % 2 i % # % %4 £ (Global warming potential,
GWP) » # % IPCC 2007 5 £ % > i & PAS 2050:2008 4524 & B » 12 100 & b " (285 =% GWP 2 1%
"TAPRETE | AR FMEFHERTE TR F ML 2)
et {'4 T sl e (mi) 2R 3 oo g et T g(GWPIHZ AR Sfr > o258 1 e
GWP =E(mi x GWP{] (25%1)

L A
¥ 7

42 »rhes i EAE100E 4
A ER S A e

CO, 1 PFC-14 7390
CH,4 25 HFC-23 14800
N,O 298 SFs 22800

F# & R:IPCC > 2007
23 R WA R

PHLES R BAFTH AR I BB RRLEL SR ARFHEA BT A RBRT A
AR T TR R R T G 1% TR AR B2 d BR A A B AT
BRI 2 R SRR f FRg o BRI AR R R A AR E S G o B
ﬁﬁ%gi%Wﬁg’Wmﬂﬁﬂ”@“’*%Qﬂﬂﬂﬁﬁ%ﬁéfiiﬁ’ﬂ&ﬁ£Wﬁ%’%m
* Simapro7.3.3 2 eco-invent LCAI 2.2 2. FALE e > 59 et ~ EE L 2 & 50 & Ritrs g | 4
PR ERER R SR MR T L TR 2 4 -



Government

database
|
¥ v
‘ Pesticide ‘ ‘ Fertilizer ‘
Manufacture Manufacture
in Foreign in Taiwan
Transportation
to Taiwan
Carbon Footprint database

Ex: simapro 7.3.3 and Eco-invent LCIA 2.2

Methods of Evaluation
( Standardization ~ Characterization ~ Weighting)

Calculation
Ex: climate change ~ human toxicity ~
Acidification potential et al.

Total Carbon Footprint
of Planting stage

Bl2 B2z sl g Bopt &4 & ndg

24 B %A HF-BP B R AP B ~ A

241 B i PER T

%, 4 EA

PR A RFHI K RAL AL AR
A Fher CERIREPM T R R AP LA

| R
Fpt o RAEIIF L A S E R K SR Ae R 3 0 0 A A 2

TARF A H



Fossil refining Fossil refining
Fertilizer Suppliers Pesticiden
Taterial input Ex: Calcium Ex: carbosulfan ~ " Emission output
Superphosphate ~ carbaryl ~ g0
Potassium Chloride ~ carbofuran &»
Ammonium Sulphate E"
Water Corn 5 — Air pollution
growing
1
Fuel harvesting — Soil pollution
g
Energy Transsll)l?ll)'tatlon g — ‘Water pollution
P
R £
I T'aiwan : E
Energy —:> manu:actur —V‘ Emission Q=
| ! g
| PLA [ 2
| processing | &
l ! 5
................... =
Products 2
Energy > —— 3 Emission =
;
Incineration landfill Recycling E
B3 B k2 e kst
242 FHL IR
A HL TR0 ELA ¢ FRELZ PR U PEFHKRLE L Facl £
LR EBHPPRKREHEBET IR R FipE E TAFE A wflars ) fi«%ﬁ’zﬁﬁ% B2 23RS
“iﬁk%ii%ﬁm@’ﬁ%ﬁﬁﬁi’v& Ik EAH L RERE S RPEGY ARG
B hFE T @méﬂﬁ’g%?%§§ﬂ§ WA I R B F iﬁg?i T
PR @ EREEYL > 4 N1 google map R PEIE N PIRCT M RE R TR D A R RS BB R
S L R T RO VIS T E%aﬁ@ﬁﬁ’ﬁﬁiﬁww VX@ﬁwgf{’
- HlpeHanE iz g g o
AL RHEFTREE S > AR SEAPZ FRELE ERBM PRSP ARE S - B ERR
s B X B L PRk B fU AL Natural Work = @ > 2 ¥ Natural Work »t 2010 & R »t B 5 fe (PLA/NG)
MEFEEFHAR I RGN F o F 0 DR R O ¢ 7 WG TAROR R TR BB R
et B e AR VBT 4 e SRR AR o 2 A - 2 T Rk F 4 SIGBE00
T fend B 2 LT IRI A WAcR 3 AT o
3 2 A1 2T RIEATE R
Raw materials Input in kg
Barytes 7.30E-05
Bauxite 7.00E-06



Sodium chloride (NaCl) 8.17E-02

Chalk (CaCO;) 1.02E-01

Clay 2.86E-02

Fe 4.51E-04

Pb 3.00E-06

Limestone (CaCO3) 3.51E-02

Sand (SiO,) 1.03E-02

Phosphate as P,Os 7.45E-03

S (elemental) 7.76E-03

Dolomite 6.00E-06

0, 1.80E-04

N, 9.15E-03

Air 2.86E-01

Bentonite 6.00E-06

Gravel 2.00E-06

Olivine 4.00E-06

Potassium chloride (KCI) 1.48E-02

S (bonded) 3.30E-02

Biomass (including water) 3.14E-04

Land use (x E-06 m, ) 1.73E+00
AREL EHE 2011 £k TioE 254 FF 5 4351 27 0 @ B2 NatureWorks 2 7 4 4 1
2T PLA RBEZH 27 273K (FE &7 2008) HFE w3 B - 27 3 (v prorik
Y N N NET VI TNy DLy ﬁmfﬂr’WWkﬁ?ﬂiﬁﬁ*
AR o F - M HhZ BB o ARBEL R A S R EHGE oX REH M2 WA
2AMEAEGEERE 2010) EREAFIHNASFLEORY BRI RV E AR FERY L4
PR R L ¢ FieT R B EMAATARLH|(N 5L A Acaricide)28 & - 8 A #|( 5L F » Fungicide)209 f&

“,ﬁ% (5L H > Herbicide)91 #& - 4&1&@(% 5. 1> Insecticide)175 #& ~ % L3R (< 5L M > Molluscide)2 #& -
AR P (5L N> Nematicide)6 f~ 4+ 24 £ # & H|(* 5L P> Plant growth regulator)Zl FE A EVR|(FR LR
Rodenticide)5 &~ iR & » (R 5L X Mixer)2 &> 212 A8 539 AL F A 5° R EL L A BETF
BB FRERRITTGHoL 4) pr FREFLEERY B4k o



24 % 1} ivH R E- i
N

L A 3] fh ] £ 2Er g R B e %)
B SIS Fo GR 40 2 7 - B A
Se (B35 F GR 40 27 - H A
Se i1 Fe ) GR 30 2 7 - B A
ER IR Fo GR 20 27 - B A
55 N 20 2
~4 R Pt} GR - R B
#gEY LX) WP 4-6 > 7 170-250 Gi |
Ry ELE | EC 4 22 200-300 A
A < kR A SC 4 22 250 A
% [ 3 %% R oF | WP 3 27 #E3 600L "% A
L= GREUER o ] WP 25327 400 B
&R B R A WP 2527 400 R
w4 GREIER 2% WP 1.62 2% 600 B
N PR SL 0.9-12 = 1000 H P A HISA]
B | EC 1.0 22 1500 H A
EE® JA P SL | a2 800 B A
ERE ELE | EC 0.7 > 2000 H By A
R R WP 0.67 27 1500 AP A
E Y QO FYERAE DC 0.67 >+ 1500 R
By 4 -k g ] sC 0.625 2> 1600 H By )
kS kR A SC 0.5 o= 2000 A
& Al ELE| EC 02 24 5000 4 4 £ 2
e A By R TRk | WG 60 2 i L 600 22 "%
s B AL it A LS Saf/aT - A
Pl ok g ] SC /DT - AL
dp R | WP 250 % 3|

B ® 25 §7R A > HgpkgEn 2 B AR 257 Lt o

FHAR D RLE 0 REEFBHE 2 S HRE 2011

ZS5HE>T Rz vwEr

) ¥ Bt g0
R aey (2 ) (2)
2002 6.10E-02  327E-02  2.83E-02
2003 625E-02  335E-02  290E-02
2004  633E-02  339E-02  2.94E-02
2005 676E-02  3.62E-02  3.14E-02
2006  6.64E-02  3.56E-02  3.08E-02
2007 7.11E-02  381E02  330E-02
2008  6.85E-02  3.67E-02  3.18E-02
2009  647E-02  346E-02  3.00E-02
2010 6.66E-02  3.57E-02  3.09E-02
2011 GA4E-02 __ 345E-02 _ 2.99E-02

TR SRR R & € 2 oF A 484 2011

FoOIMdm it E sl dp B A g A2 % % N R 2 b s 4 ow] L g ik 4T (Calcium
superphosphate) ~ i fi 44(Ammonium sulphate) ~ # % (Urea) ~ % - 47 (Potassium chloride) ~ A it 4&-47 (Calcium
ammonium nitrate) ~ 4§ & *@ #L(Combine fertilizers)% H # iv & s }1(Others) % = 38 » & B 'm3If % 7 ét4tiv

PSR ET T2 AR A E o NBRE A A - 2T LB F W 644E-02 2T - FAYT
345B-02 2 7 % 499% 299E-02 2 7 (44 5)IF- B % = 3R] 5 ¢ aboriiz i@ i1 AP TR 2 EREE Y



L

Ji

AEEG Y A BEEE S T PLA 2 BB 6 0 - AT PLA & 52 B ks p R AT
T E P ARER R 2 1395k ‘L;pc“%i?i Toc A TR a2 T fiitki?ﬁ % 2011
# o B E A Impact 2002°% 4 HFH L EME L E A TR~ 2 Bz skl TR e o AR
* B tmActs o

Bl REL L GFHTR
» 748 PLA BARMR AL RPN E AT ASH - B REAR TS Y Focii R 4 g0
2011 & £482 3 F (o F et phz B#ES > Rypbic AAE 2 Ak 0 A AL 44580 A0 R F i

PR AFETRELATHREFTREE L RBFREFPARA RRP LY Tt AT AN
%%ﬁ?kﬁﬁﬂ§€’-$ B A4 F R AT IR 16 8 AR R AT T s E 8506
o AR AT R R 2 BU R ETAL R AL R L TR el

?ﬁﬁmﬁ’umpﬁﬁﬁﬁii%@ﬁhﬁmﬁ@éﬁ%#iﬁiw’%%aﬁb&i%ﬁﬁw&ﬁ
Fp v § o FLBRLFL R Gl P N AR Rk 6) - H LR SAR R IR
B G A 2011 EEE - N TR I E R B 2 AP F R 0.789 kg COy-eq 0 H ¥
NRBEF IR G LA B B R R PR R  BRA AL A A w LA 0.331kg
CO-eq » BRI 6] 5 41.95% ;5 7 zh4c 4% 0.179 kgCOyr-eq » AL BF M B 5 22.69% 5 % 4¢v %3 0.110kg
COy-eq > B X_F" v B 5 13.94% A7 PLA % K Ao FF o 0 i By B B A 20 B B Wl K 5 3% (40 7) ©

ORFE2 - F CpyEHA GRS

=

3ok 2 B FR R

Lo g #e Lp PEF AR kegCOreg TR
- S CARBOSULFAN CyoH3,N,05S  380.5 16.50 0.18
Sv A CARBARYL C,H;{NO, 201.23 7.68 0.11
be g% CARBOFURAN CpH;sNO;  221.25  10.10 0.06
g 27 CHLORPYRIFOS CoH,;CsNO;PS 350.6  61.00 0.33
b g W4 Metolachlor CsH,,CLNO, 283.8 18.20 0.02
&2 MANEB C,HeMnN,S,; 265.3 5.27 0.00
#+ F] BACILLUS THURINGIENSIS - - 0.00 0.00

%A&-%w’ﬂ' 7/&'}\& :ul
[T %#M EREG A R E T A ()

(=7) (kg COy-eq)

T A4 iR 40.00 1.79E-01 22.69
be ik 40.00 1.10E-01 13.94
Sl 30.00 6.26E-02 7.94
ERAN 20.00 3.31E-01 42.04
YR 20.00 5.18E-02 6.57

I W4 4.00 1.97E-02 2150
&2 F 2.75 3.94E-03 0.50
&2 2.75 3.94E-03 0.:50
e i 2.60 5.42E-03 0:69
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R
e A1
Sv A
RS
be gk
be gk
du i3k

1.80
1.50
1.50
1.35
1.35

1.30
1.30

0.00E+00 0.00
3.13E-03 0.40
3.13E-03 0.40
3.71E-03 0.47
3.71E-03 0.47
3.57E-03 0.45
3.57E-03 0.45

W 4zKBiERaREss 206

32 K AR E Il 4 A YITE
EN S RiAr S-SR S LE ST

» B 2011 Eawslig » £ ?ﬁ’d simapro7.3.3 1 &3+

- PN
_Erﬂi’—q-;\"fi

FABAE AL~ 2 R 5 0.661kgCOyeq + 3 A B[ 11§ 57 & % B 644E-02Kg 2 AL T 5 0.546
kgCOs-eq $ ~ » 63 82% 3 = % %% @& % £ 3.45B-02Kg » A K5% 0.0912 64 13% % §o| 5 o g ¥
£ 2.99E-02kg - # w38 Eco-indicator 99 i (v 8)B2 & {3 5 » & W &

4 8 13K fEfE 1§ %Lz Eco-indicator 99 4 it & %

{8 38 p Hi ] ok 4
Carcinogens DALY 1.69E-11 7.67E-12 2.14E-12
Resp. organics DALY 5.35E-11 5.75E-11 7.02E-12
Resp. inorganics DALY 1.77E-07 1.23E-07 7.79E-09
Climate change DALY 1.31E-07 1.91E-08 5.03E-09
Radiation DALY 0.00E+00 0.00E+00 0.00E+00
Ozone layer DALY 0.00E+00 0.00E+00 0.00E+00
Ecotoxicity PAF*m’yr 1.69E-07 1.48E-07 2.44E-08
Acidification/Eutrophication PDF*m’yr 1.33E-02 4.77E-03 2.49E-04
Land use PDF*m’yr 0.00E+00 0.00E+00 0.00E+00
Minerals M1 surplus 0.00E+00 0.00E+00 0.00E+00

Fossil fuels

MJ surplus 4.10E-01 1.59E-01 4.44E-02

gose o 2% LK B F RN 2.99

5.92E-06 Pt> @ H ¢ 12 Non-renewable energy # # 2.47E-06Pt 2 Global warmi

E-
H

02 273

11

o)

£ A= § T ES 0.0241B-02keCOsceq 1

Impact20024p 159 2. 8 - @3t B W H 4 & - &7 M3 A ST r 2 4w iR s% I%:f“;é;fi’%
A

# 4 2.32E- ERB
o
/{(‘-
( b, g

A
=\
DN . .Ifr'e



BRAER G BRE o w25 %% 457 2 Global warming #-i¢ & 2.30E-02 kgCO,-eq %k 5 b7 ;
Eco-indicator 99 % fix it % —F] » - w F £ > Fossil fuels 2 2 4.44E-02 MJ surplus % & 2
Acidification/Eutrophication2.49E-04 PDF*m’yr o

LAkt s oo - 27 2N~ 345E-02 2 73 o # - § vptd £ 5 9.12E-02kg
COy-eq; ™ Impact2002°4g #h# 2 H - @opist B i 4 & - 27 P35 “hk » 2 g0 g & H TR 5 e
& 4c % 3.50E-05Pt - H ¢ )2 Respiratory inorganics & # 1.68E-05Pt 2 Global warming 2 # 8.90E-06Pt % 3%
BB HRERE KL > ot df T35 %% £ 57 2 Global warming #-:¢ = 8.82E-02 kgCO,-eq 13k 3 #r i ;
11 Bco-indicator 99 #F fix it %k —F] » -3 w| F £ 2 Fossil fuels 2 # 1.59E-01 MIJ surplus % & 2
Acidification/Eutrophication4.77E-03 PDF*m’yr o
BhF M s KGN 644E-02 2 73 0 H - § g B 5 546E-Olkg
COy-eq ; 11 Impact200245 ¥ 2 A= 2T RS AR 2§ 0 Mg TR e
M 4r i 8.73E-05Pt> H S0E-05Pt 2 4.00E-05Pt & 78 7% 35 (R AL 5 B & >
4o 3F 3 755 % % 4 7 2 Global warming #-i¢ & 3.96E-01 kgCO,-eq ; @ 4 Eco-indicator 99 # fici % 5 >
#-4F w) ¥ £ Fossil fuels 2 42 4.10E-01 MJ surplus 2 & # Acidification/Eutrophication 1.33E—02PDF*m2yr°

HE VA
H- @ger By s

¥ 12 Respiratory inorganics & # 2

hREE EMY GFHITEREE
2 8- 9o ¥

(Respiratory inorganics)

P 2R A 3 0 444 Impact 200277 dp 1R B TR R
- {FEL(4v % 9)% 1 IR tE(Carcinogens) ¥
#5445 & (lonizing radiation) ~
(Aquatic/ Terrestrialecotoxicity) ~ # % i* (Acidification/Eutrophication) % 15 38 Z 5t
B A A 3K AT~ 20 vl g B ZER 4T Global Warming ¢t 38 chdh 3 R 8 W 2 G TR 0 A TR T 24K -
EUBRBEFL AR RF] ARG WHEHNESF DR L Hd R AT N8 A4 E'J B R bk
fspd B T AT S AL R 0 o s B TR TR G

#£ 3% % 1+ (Non- carcmogens) ~ PR g 48

=

%-% % (Ozone layer depletion) ~ -k/pe4 2 fi#

B IF B (4o 10) 7 F

R A, iaﬁaﬂf,%w
BLE S AR o

F 9 3 kel d 2 H - (FEEL R
E g Hix 4 b xS ¥
Carcinogens Pt  6.35E-09 1.45E-08 5.99E-08
Non-carcinogens Pt  3.16E-08 6.88E-08 3.09E-07
Respiratory inorganics Pt~ 1.08E-06 1.68E-05 2.50E-05
Ionizing radiation Pt  0.00E+00 0.00E+00 0.00E+00

Ozone layer depletion Pt
Respiratory organics Pt
Aquatic ecotoxicity Pt
Terrestrial ecotoxicity Pt
Terrestrial acid/nutri Pt
Land occupation Pt
Aquatic acidification Pt
Aquatic eutrophication Pt
Global warming Pt
Non-renewable energy Pt
Mineral extraction Pt

0.00E+00 0.00E+00 0.00E+00
9.89E-10 8.11E-09 7.54E-09
3.45E-15 3.53E-14 6.04E-12
8.18E-13 8.88E-12 2.39E-09
1.81E-08 3.48E-07 9.66E-07
0.00E+00 0.00E+00 0.00E+00

2.32E-06 8.90E-06 4.00E-05
2.47E-06 8.86E-06 2.10E-05
0.00E+00 0.00E+00 0.00E+00
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4.00E+00 1

3.00E+00 A

2.00E+00 A

1.00E+00 A

0.00E+00 A

DRERT TR SN E

210 3 v

LT TR R

5 ¥

4 Bk ¥

Carcinogens DALY
Non-carcinogens DALY
Respiratory inorganics DALY
Ionizing radiation DALY
Ozone layer depletion DALY
Respiratory organics DALY

4.50E-11 1.03E-10 4.25E-10
2.24E-10 4.88E-10 2.19E-09
7.63E-09 1.19E-07 1.77E-07
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
7.02E-12 5.75E-11 5.35E-11

Aquatic ecotoxicity ~ PDF*m”**yr 4.73E-11 4.83E-10 8.27E-08
Terrestrial ecotoxicity PDF*m**yr 1.12E-08 1.22E-07 3.27E-05
Terrestrial acid/nutri  PDF*m**yr 2.48E-04 4.76E-03 1.32E-02
Land occupation PDF*m**yr 0.00E+00 0.00E+00 0.00E+00
Aquatic acidification - - -

Aquatic eutrophication - - -

Global warming kg CO, -eq 2.30E-02 8.82E-02 3.96E-01
Non-renewable energy MJ primary 3.75E-01 1.35E+00 3.19E+00
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3.3 F iy 2 B E#*

W R A RS 2T LRAPG  SHAF LR TR L R ER > R R
BIfHig o Fld 38 g BRI 4 B 2 O AUR R R A B 2 JERE B R B2 P E § 1.94E-3kg
COreq(hrd 11)> A ¥ rifg #ign2 g LA TR A2 EA 4 PR R T > HEru s 62764 ke
COyeq 2 6.59E-4kg COryeq > # A B EF1 & kprRiEr » ¥ N s 24 0 T2 B0 § Rpg
DAEREA A EOTH WL F 2 ERIERRE o 2OTE G R RIET T E S RUTIER R T
fd AEp AR BT o M R el E o

Z 11 38 B EAE 2 3 R

REAn] 8 f R R T R B R R A B AT R L e R
(kg COs-eq) (kg COs-eq) (kg COs-¢q) (kg COs-eq)
B SIS 0.00E+00 0.00E+00 0.00E-+00 0.00E+00
RAREES 0.00E+00 0.00E+00 0.00E+00 0.00E+00
v A 0.00E+00 0.00E+00 0.00E+00 0.00E+00
EEIRD 1.47E-04 4.56E-04 2.38E-05 6.27E-04
w4 R 1.54E-04 4.40E-04 6.45E-05 6.59E-04
A W 0.00E+00 0.00E+00 0.00E+00 0.00E+00
L= 8.08E-06 1.47E-04 4.92E-06 1.60E-04
2 8.08E-06 1.47E-04 4.92E-06 1.60E-04
o iR 0.00E+00 0.00E+00 0.00E-+00 0.00E+00
&+ B 1.41E-05 5.71E-05 1.96E-06 7.31E-05
o iR 4.41E-06 8.02E-05 2.68E-06 8.73E-05
v g 4.41E-06 8.02E-05 2.68E-06 8.73E-05
o gk 6.39E-07 1.34E-05 1.48E-06 1.55E-05
RAREES 3.64E-06 1.01E-05 1.61E-06 1.54E-05
v i 7.99E-06 2.98E-05 1.55E-06 3.93E-05
dr gk 1.83E-07 1.36E-05 1.40E-06 1.52E-05
o gk 0.00E+00 0.00E+00 0.00E-+00 0.00E+00
do gk 0.00E+00 0.00E+00 0.00E-+00 0.00E+00
a7 0.00E+00 0.00E+00 0.00E+00 0.00E+00
B 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 F 0.00E+00 0.00E+00 0.00E+00 0.00E+00
R 0.00E+00 0.00E+00 0.00E-+00 0.00E+00
ERE 0.00E+00 0.00E+00 0.00E+00 0.00E+00
LR 0.00E-+00 0.00E+00 0.00E+00 0.00E+00
iR 0.00E+00 0.00E+00 0.00E+00 0.00E+00
EACNC 0.00E+00 0.00E+00 0.00E+00 0.00E+00
B w4 0.00E+00 0.00E+00 0.00E+00 0.00E+00
WA 0.00E+00 0.00E+00 0.00E+00 0.00E+00
B R 1.94E-03
= BRAER
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AR GRG0 L RS- AR R 2 R E T S Rt
A HEFYTE AT EEAHIL - ENEFRADENTH OGB4 Ed PR
BERPERE 2 v B2 hBERieT o

1L ffE- 2T 2T E 4 r 2 B3 sl gniE %] LB AR N R A 0 BB A S 2 A
£ 5 0.789kg COsr-eq> 2 & B A FE B E P cnBr B A~ Syl g 4 2 2 IR E 5 6.61E-0lkg
COpeq M1 g P r w1 & 24 2 trfF f X ; @ﬁ?}l’?f}ii Baier 24 2 g B8 E 5 1.94E-03kg COx-eq

B
T

BT BABA TR SRR SRS o
2. L% v iz iE ﬁﬁl&ﬁﬁ}l\)j‘;ﬁ,ﬁ v A A - 2 —}-‘ﬁ:-ﬁ‘}%&?ﬁi*Fﬂfabf;iﬁﬁ{iﬁﬁ@%iﬁ 1.45 kg COy-eq »
AAA- STRMAMEE N 2T 2T 22 R M B A - 2T RS S PR T

R L 3.92kg COyeqr M i R % » X F & S0 pE BB EE AT 2 2 4o TSR T
i fs o A kv F R4 & HAp M Rk KRG~ o

BB R A YT MM RIS AT CRELERY BB R
oo PEWUGER] M EE TR L AL ERAEEE THRE L SRR G2 R
s REFIRIPET RG> TR SR RETHREAR

4EEHABRFERLAH S JES PLA BB RS R EHI A 0 ERFR
AR A R AP AR PN EARREPFE AL R .

5. A PR BEEATR N LAME REEA S L0 S IR PR R L
RAEEE > A SR BR R o HE - B TN R 1 g 5 BTV 1S 2 RORERY R R R o
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