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Analysis of Carbon Footprint in Recycling Systems- Case
Study of Second-Hand Clothes

Student: Wei-Chuang Huang AdvisoDr. Chiun-Ming Liu
Department of Industrial Engineering and Systemsadgament
Feng Chia University

ABSTRACT
Carbon reduction is the conservation movementerattention of a concept and
practice. To be able to really achieve the effédanbon reduction, one of the more
effective method is to analyze the carbon footprintarious activities from logistics
system. To understand a variety of activities iethie amount of gas emissions,
taking further effective measures to achieve thpgse of saving energy and
reducing carbon emissions.
Second-hand clothes system is a ring that canen@rwred in the entire logistics
system. This system contains at least three kihdscgcling method: recycling and
using again, recycling and processing and inciraratn this study, First thing is to
analyze three categories of second-hand clothgslineg system. Understand which
activities associated with the process. Then pregdise calculating formula of three
greenhouse gases, hamely carbon dioxide, CO2, neet®id4, and nitrous oxide
N20O, further establish a gas emissions model oftthe categories of second-hand
clothes recycling system. Finally estimate the amh@f greenhouse gas emissions
and be a basis of carbon footprint analysis.
This case studying is based on a manufacture géliag in Japan. Through out the
operations of this company collect data needed. #ampérate recycling system to 3
different way: 1. Package the second-hand clothdssall them to Third world. 2.
Clothes make into wiper. 3. Incineration. Using és¢éablished model to analyze and
investigate greenhouse gas emissions. Conclusiersr® incineration is the most

carbon emission in the three procedures of secand-blothes industry. And this
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case-study also present effects of economic.wbigh a visit for environmental
group to make decision as a reference of conservatiits.

Keywords: Recycling systems, second-hand clothes, revegs&tio
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R t-km i E

ﬂi;'lﬁﬁ t—km et & * £ (L/t-km)
(A S A
LR #F#LF00
| 2(kg)
vLE | 10% 20% 40% 60% 80% 100%
A R EPE I 300 2.74 1.44 0.758 |0.521 ]0.399 |0.324
AR | @ | -1999 1000 | 1.39 |0.730 |0.384 |0.264 |0.202 |0.164
B 2000 2t 2000 0.886 | 0.466 | 0.245 |[0.168 | 0.129 | 0.105
i ¥ ~999 500 1. 67 0.954 | 0.543 |0.391 |0.309 |0.258
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6000~7999 7000 0.298 | 0.170 | 0.096 |0.069 |0.055 |0.045
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1 8-~11999 | 11000 0.222 1 0.126 | 0.071 |0.051 |0.041 | 0.034
152t 14500 0.185 | 0.105 | 0.060 |0.043 |0.034 | 0.028
(FHRXAR 2V RT 4 7AALABHICEFTL2CO28ME 5 222 Ver. 3.0)
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T AT
(KWh)
_ T A < COZHE A5 3
CKWh) (Kg-C02/KWh)
CO2HkE74 &
(Kg-C02)
e COZHE A 3
= 2 'J“Jr(‘f)m ® X (Kg- CO2/KWh)

I

BaAn ey okt AR = (L) + #oktseaAZ (L) - Ry EAEZ D)

B 4-8 ~

TR Efoplig o g gt N

£ 4-7~ 3 R/ onPp Bz K Pk Gk

el |
No. w H e | COp itk e | Cll o fhdie | N ek 4 i
(ks
1 AR L 2. 263 kgC0:/L 0.000098 KgCH4/L | 0.00002 KgN-0/L
2 g L 2.606 kgCO/L 0.000106 KgCH4/L | 0. 000021 KgN:0/L
3 o L 2.946 kgC0:/L 0.000121 KgCH4/L 0.000024 KgN:0/L
4 ) %ok L 0.197 kgC0:/L - -
0. b55kg
5 T Kith - ,,
CO2/MJ/KWh
(42 %R 1 IPCC2007 % = =347 24 2 )
K2 7@ fuenie 2on 24945 § 790 o0 2% kB enlidf > - & SR e
BEF WheT
P EAE (0 E = T4 8% B (KWh) x 00 e x CO.enGUP &

=685760( & /&) x 0.555(kgC0:/ &) x 1

=380596. 8 kgCO:/ #

44 :

= 380. 5968 t-CO:/#
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*oR K (0 L % ki * £ (KWh) x O e x 0. GWP &
= 2200 x 0.197 x 1 = 433.4 kgC0/& = 0.4334 t-C0./ &

3 R e AR R

S e Q0; gt v B 1w i B (L/#) x 00422 i x 00. 1 GWP &
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S e N0 et e B i i B (L/E) x N0 # i thdlie x N0 e GIP &
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g F e Clop g = Fd (4 B0 x CHi e i x CHieh GWP i

H¢iv g e Cligt s fhdic 5 BOD #2253 0.6 x 255 -kik & 200

/100000000(mg/L)x 1 ¥ = #c277.426(% ) x & 4 & % 1 {pFf 8C| pF) x &

AE L PERK R 15, 625( 2 /L E)) x it K RJZ e 85% x 1000 & 7=

3.937182 kg CHi/ ~ -

4.3 EHIRT I BRI F WP 4T

B R T T AT h i B oAy AT R R S 0 K O P R A
- B AT g A BRI 1 LU BRAE T A T TR
- R RR T o A B R B K 2 P RS R BB A 4.9 4F

T .

45 ;2p1A2 e-Theses & Dissertations (39 %)



WLk LR A A T R PR T T S B

B 47, dkm

(A) ¥R T8
ET W .

B HETEEE 26. 4 km
1T N .

O WETHKLE 35, 4 km

iz Y 0@

=7 L g
29, 8 km
D HeTeFE R
[ N

Bl 4-9~ 2 JRF T I i 2 pEdE
iﬁﬂi%]?é AL H IR
FlR R el ASLARLITD R LR B K 2 P S R O s
B3I K 27 e RuBdp - fhehr fhri= 7 - fRebpe 8L A8 A G o
1R/ d Y B R AL

EAPRF T N FhF it B EheT B 4,10 A7 o

B 4-10 ~ B2 PRT $48

H B 4T

46 ;&piA2 e-Theses & Dissertations (§9.F 1)



Wk B R A 4500 B2 PR e b D
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3~ mIHF 15 kw
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(1) #fbin 2UE 3 f 4 f =
AT R E R Y R X BOEL P O, s it x 000N GUP i 4
A R E R e Y R x PR Y Cll g i x CHlienGYP & 4
B R R Y R X SR P N0 e il x NO e GIP
14 00RO 429 i dic s 20. 2(kgC/GI) ~ CH e 4 C 44 i 5

3. 0(KgCH+/TJ) ~ NeO e 4 C 2 e 5 0. 6(kgN0/TJ)
et COrerpiax Gifi=R C Gficx sy P FxEFRE X BHEBIHE x10"

=21.1 x 44/12 x 4.1868(J/cal) x 9600 x 10°

= 3. 111(t - CO/k1)
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TABLE 2.4
DEFAULT DRY MATTER CONTENT, DOC CONTENT, TOTAL CARBON CONTENT AND FOSSIL CARBON FRACTION OF
DIFFERENT MSW COMPONENTS

MSW component Dy matter DOC content DOC content Total carbon Fossil carbon
content in % | in % of wet waste | in % of dry waste content fraction in %o of
of wet weight . in %@ of dry weight total carbon
Default Default Range Default | Range | Default Range Defaulr Range
Paper/cardboard o0 40 36 - 45 44 40 - 50 46 42 - 50 1 0-5
Textiles ¥ 80 24 20 - 40 30 25 - 50 50 25 - 50 20 0-50
Food waste 40 15 8- 20 38 20 - 50 38 20 - 50 - -
Wood g5+ 43 30 - 45 50 46 - 54 50 46 - 54 - -
Garden and Park 40 20 18- 22 40 45 - 55 40 45 - 55 o 0
waste
MNappies 40 24 18 - 32 o0 44 - B0 70 54 - 90 10 10
Rubber and Leather 84 39y~ 3,7 47 47 67 a7 20 20
Plastics 100 - - - - 75 67 - 85 100 95 - 100
Metal * 100 - - - - ™A ™A MNA MNA
Glass © 100 - - - - ™A ™A ™NA ™NA
Orther. inert waste 20 - - - - 3 0-5 100 50 - 100

1 The moisture content given here applies to the specific waste types before they enter the collection and treatment. In samples taken from
collected waste or from e.g., SWDS the moisture content of each waste type will vary by moisture of co-existing waste and weather
during handling

* The range refers to the minimum and maxinnim data reported by Dehoust er al_, 2002; Gangdonggu, 1997; Guendehou. 2004: JESC.

2001; Jager and Blek, 1993; Wiirdinger ef al., 1997; and Zeschmar-Tahl. 2002.

# 40 percent of textile are assumed to be synthetic (default). Expert judgement by the authors.

* This value is for wood products at the end of life. Typical dry matter content of wood at the time of harvest (that is for garden and park
waste) is 40 percent. Expert judgement by the authors.

# Matural rubbers would likely not degrade under anaerobic condition at SWDS (Tsuchii et al | 1985: Rose and Steinbiichel, 2005).

% Metal and glass contain some carbon of fossil origin. Combustion of significant amounts of glass or metal is not commeon.

Bl 4- 13~ & fEE B T 555 4 5 (F AL %k © IPCC 2006 vol.5 Ch2 Table2.4)

7 e ® Fop N eE B R A1, 000°C L o g F S s

o R A

o THIE A A R 12
AARRIEF AP T oA A AR

&1 F

Bl W g BN R

oo BEWEL LSRR 1,000C 2+ g # 3 rRSER o T A A

%
B ST KA e @ KA KA R R - T A B LG
£ § 9

A (e

4,300 2PFE R R A F R AL S 0 RS B 2 R NG K 5

Mok PRER Ny R F R T

d T & 4-8 %

% 4-8 1 & KJREMEDZ R

4 A A

N\

ks (%)

A=
“

A

ERELO)

15.0

,

i

8.9

12.0

= b fig 4

6.5

Bt 12.0 % 47 4.5
FRE g 11.0 5% 1.0

iF 5 B

11.0

0.4

(FR KR p ~AR4%E ¢ JISL1030-2:2005)

50

EPIAEE e-Theses & Dissertations (99=F %)




WLk LR A A T R PR T T S B

BT A A RSk T RS L ER IR Y R AR E 2
S SN N K R S STl =k A RN A

§ IPCC P f8 5 § 212 4 chRZ WA B8 2 JRen g -k F > Fpt A7 7 7 i BX

MERRE R R A HTHRY T n THog £9 2 g £ Libk

B o i eiE 4, 300 S eR Rk R 7}43:?‘“,"1 Weng ok kIHE s i}u—s\g 'k

% 8.5% ¢

(34 1+ 4,300 >wper g & chibplid 35 §

# 4,300 2egenE 2 IRY £ 3 4,300 x 8.5% = 365.5 SERavk A F A @
#IKgerk 2 1Cog 2 e BRI [Keal - %+ 25 8 0Cehmua ™ 1Kg
k% 2 EF PG & 640kcal o #7172 & i 365.5 AWk A R X EF AT &
365,500(= 7) x 640 kcal =233, 920, 000 Kcal e & - & &% #Hdoie & 6
ERIRFAL- LEFL A FEI PRI R AP E ORI EL S R
Ip A AR b g it Jgﬁfuﬁ: FARE A a0 1395 F A PR (2004) A1 F (T en
Bedrie DI R L~ 0TS ORI A i L6 ARR A L B Y R A

R o & R TIAE A P2 233,920,000 Keal x 1.6 =374, 272, 000 Kcal

3
4:%!-
[rel
f‘m
*fm

5

133% [PCC2006 ch %] T icih e E i fic? > PN 1L+ 112 4 9,600Kcal
EE o r At i 4,300 aeEaR R E & 374, 272,000 / 9,600 = 38,987 ==

AL o

51 :zp14% e-Theses & Dissertations (99 %)



LR S8 R S SR S N

4.5 2w N2 A KB R

% £A1* Excel #-F i eh= 85 % i 3 F AT Al A 5] KkdoT [
414 557 > & E B Bt & hhhe 4.335F A% e
A | B | C | D | E | F I H
Y Py
1| BERENRSEESE
2 |— - pHiigd -
k] . ] . PR N
= SiEAES HERE R EEE HHEE
4 = &g i
s |AERREN - ERE |HEEn (e} 0555 ECO MK TR  [ERENFREEE DR
6 |BakeriE B E) e, 0.197 EeCOyMPEWh | RRhum R Aok e
7 (oY 2945 0O
o |EFERAER R oH, 0.000121 EgCHAL E;e 17‘3’;* FAAHIEES CO ZHEBRER
a 0 0000024 EgH20L
10 o0y 2608 KeC0BL
o — BYIF EEIECO
|| A SR E s o 0000106 K| AT A IR RIS COLMRRRR
12 W0 0.000021 Koo
12 00y 311 K081
14 TS o o, 0000121 KeCHAL ;;17\3:'0-# FIAFCRT2 COLHLRETA
15 o8] 1.0000241 Eg20L
16 [HEHERIRIRR B oy 089 TCOUT IPCC2006 Vel 5 Ch2
CH,FFR FRBI=BODHE B F0.6 x TSk REa0
HEH i CH, 3537182 Eg0ah, .-'IEIZIJIIJJIW@"L)X If’FH;tm 42&&') % EAEE:
17 4
Bl 4-14~ B % F AP B ded w4
£ - IPCC 78 #F end B 2 § e akag i B4 * Excel 7|0 k4c®@ 4. 15 7
B | C | D | E |
1 s OWE
2 EEHBILEH IPCCE — s 484 (1095) | IPCCE Z R 38 02001 | IPCCHE ™ 8% 548 % (200T)
3 |cozo gt ! ! !
4 |CH4¥ 4o 21 23 25
5 [NI0%, {5 & 4, 310 296 298
f |HFC-2Z3R-I3= § F 4+ CHF3 11,700 12,000 14,300
7 |HFC32FR-32 - § F M CHIF2 [ 350 75
& |HFC-41—§ ¥ 4 CH3F 150 o7 -
Q |HFC-125/R-125 + 1,1,1,2.2- 8 § otk + C2ZHFS 2,200 3,400 3,500
10 |HFC-134 0 1,123-m §, &4+ CIHZF4 1,000 1,100 -
11 |HFC-134a/F-134a + 1,1,1,2-m § & 4% + C2ZHIF4 1,300 1,300 1,430
12 |HFC-143 112 = § &, ¥ CHF2CHZF 300 330 -
13 |HFC-143a/R-143a + 1,1,1- = § 748 + C2ZH3F3 3,200 4,300 4,470
14 |HFC-152 0 12- =~ §, & 4% + CHZFCH2F - 43 -
15 |HFC-152aB-152a + 11- —~ § &4+ CZH4F2 140 120 124
16 |HFC-161 + — & ot + CHICHIF - 12 -
17 |HFC-227ea » 1,1,1,25333-+ § @ 8+ CF3CHFCF3 2,900 3,500 3,220
18 |HFC-236ch + 11,1,225-7 § @ i+ CHIFCF2CF3 - 1,300 -
19 |HFC-236ea » 1,1,1,253,3-7< § @ & + CHF2CHFCF3 - 1,200 -
20 |HFC-236fa » 1,1,1,3,33-7 & m 4 C3HIFS 6,300 0,400 0810
2] |HFC-245ca + 1,1,2,23- £ § & 4 + CHZFCFICHF2 560 &40 -
22 |HFC-245fa » 1,1,1,3.3- £ § @ #e + CHFICHICF3 - 950 1,030
23 |HFC-365mfe + 1,1,1,3,3- £ § T CF3CH2CFZCHS - 90 794
24 |HFC-43-10mee  1,1,1,2234 555+ 8, 4 4L + CF3CHFCHFCH 1,300 1,500 1,640
L = = il 1 —_ 1700 1 50N
W4 » W[\ TRETED WP el o[ A (2L IE1} |

Bl 4-15~ 2 E %

—

v

92 &p1.2 e-Th

B> akag it

M‘L

eses & Dissertations (99 1)



WLk LR A A T R PR T T S B

ErRw fc i

¥ ehlcdh & %

BRHEMAL R LK QP B A E TR R TR KRR
TR KB E D K27 € R [E N AR e P AR A
LM £ F A REEREE T g2 W R R e o s i
LEBRPLEZF W RE oA R @RS LRI T ERAL &
ER DGR IRYET L TE B R s 5 (90-99%) > B A B E 95% 1T L f A

m;fi ﬁ\-

e7 B,

°/‘3‘

£

2

COp chft 22 B

FeZRizs Fdopt

= BEL H

PlE 80% A4ty 2

£

D20 5% f R end s ff R E

FOR i B IPCC #7584 eyt

Bk 25 A 1R

N
F oot

X COe etz i e x CO < GWP &

2L g ok
H 5 2547 B 4.16 &1
A | B | c | o | E F E | H | I | 1
L ERRE BB ES A BT AR S (T-002/ %)
H TR &7 /& 1 Rl
Sl E A & (1 -
2 |[EH A5 #35 AR |[EiEF F () s CH, Wzt
3 . R TR 47.4 LO75 5. 537 0. 006 0.0L3
4 (/,;;, _\_;[L BoRT A HE KA 26. 4|90%-99% LO75 0. 043894047 3. 084 0. 003 0. 00T
= . T A { f@EEO5%) .
5 &) R THSE 35. 4 L075 4. 135 0. 004 0. 01D
3 MR T R EE 5.8 L0785 2. 991 0.003 0. 00T
FAE [ iR
: i;&ﬁ‘ra&)h T P 7.7 80% 4300 0. 023953890 1. 653 0. 002 0. 004
M E HREHD
(8 A2 &4 |#R & A8 port 8200 80% 4300 0.023953899|  1331. 376 1. 354 3. 197
EREED) Kelang
L g AR B (T-C02/ )
10 | 3ms/ 7% & HE R EAE  [Ba |t |Ba GHP & MR iLEE |00, CH, Nzt
T B
(HESE-B
g/ . A .
AR ATIP 885, TBO| A&/ 0. 555 |Katils/ & 1 380. 5968 0 0
1o AR ik 2, 200| &/ 4 0. 197 |Katly/ & 1 0. 4334 0 0
13 ooz 2. 946  |Kat02/L 1
i&iﬁ%ﬁﬁ # CH 400|Ls 0.00012] [KgCH4/L 55 L1784 0.00LZ1|0. 00Z8608
15 N0 0. 000024 |KGH0/L 298
16 | Gz 2,806  |KsCO2/L 1
17 |3 & CHa 9, B00|L/ 5 | 0. 000106 [KgCHA/L 25 25.5388| 0.02597|0. 0613284
18 Nz 0. 000021 [EGH20/L 298
19 |4k 7 CHy 15| A/ % | 3.537182[KaCHas A 25 D|l. 3264433 D
20 | 5t 1756, 524 2.725 3. 303
Bl 4-16~ B2 R¥ A TE f* i 3 5§ W
I‘J_ Z A, :T( 2 ; v, S
d 257 B RE T T 6 L EF5 Ko I frpticef 3§ ’gﬁ#k TE
2 I\ ol ) 2 2 I\ ek ) 2 2 P
C0: % 1756.524 =¥/ & ~CHi3 2.725 =¥/ # ~ N0 5 3.303 «vfp/ & o

53;;;_

fII-~2 e-Theses & Dissertations ($9.F )




WLk LR A A T R PR T T S B

(R SRy S X

A B ERRY T T - R K 2 0 S R AR w8 D
oo DI S B R - e BRI e Ak 0 Y RES AR K
SRR Ry AT RAT AT R R RRBES SR RER R L 9f

2E i % heT B 4017 T

A& | B | ¢ | o | E F o | v | 1 | 1

| BRI EREZEH A T A K B (T-002/ )

ERAUEE T-

e A §
2 [Eswy  |awn s R | REF  |EEF (/1K) 0, CH, .0
3 ] RETHE 474 [ 1075 5.537 | 0.008 E
4 [(f:ffiq BWETAEE K43 26.4??;59% 1075 0. 043894047 3.084 | 0.003 0. 007
7 M WETSAE MR 35.495%;" 1075 : 4135 | 0.004 0. 0L0
6 WETREE 25.8 1075 2. 991 0. 003 0. 007
7 lmasiEs |MER BRE (B4 | HRf Ba |GIPEHRILER | CHy Natl

RE®E
, g/ . I3 X

s ey |0 215, 000| &/ & 0. 555|200/ & | 119,325 0 0
9 |MAEs |0 2, 200 &/ % 0. 197|kgC0s/ & ! 0. 4334 0 0
10 (o oM 5| Ass | 3.537082/kalll/ A 25 0| L. 3254433 0
1L oz 2. 808 |Kal0Z/L 1
12 s lons 9, 200|L/ & 0. 000108 |KaCH4/L 25| 25,5388 0.02597| 0.06L3284
13 o) 0. 00002 |KGN0/L 298
14 fazt 1610443 1.368 0.099

Bl 4-17 > R Rw o a2 el % 7 WP g
d 2%V ERIREPICEE TR A HF frP e 3 5 Mg

CO:3 161.0443 =¥/ & ~CHa5 1.368 ¥/ # ~N.O 5 0.099 =>ep/ & o

B PR oA i R el

hh o BR w2 R - FE T ED R Bendf L hd e AR R4
£3 150 2 f 3 - et B e CHisnie et 150 4 kB o 97 b B2 AE T g X

—_

'

’—},\.;ﬁ
FP LR, el

'

PHERORF R O FRApHp A HTRFEITA 2F
F1# > P BAE AT A A P HSE E R R R TR A 4

ZF R TR AR R d TRIALS T

54 &P IAZ e-Theses & Dissertations (§9.F 1)



WLk LR A A T R PR T T S B

A B ¢ | o | E F B | 5 | 1 | 1
| ERBBICEREEH £ AN S (T-002/ £)
e bR R §
2 | E#H s A sz |mEn) |[AEE [EXES0)|(/tkn) iy CH. ]
9 RN HE 33.00 1075 3.855 | 0.004 | 0.009
L= .
4 b ’g_iﬁ RETEBE (K3 21.30 |90%-09% 1075 2.483 | 0.003 | 0.006
BERE X e et (o) 0. 043894047
s | TR) FRTESAE aq.90 " 1075 5.245 | 0.005 | 0.013
6 Rt &RE 47.10 1075 5.502 | 0.006 | 0.013
7 |BHEERS
8 |lmm/mEd MR ERE |Bw WEAR |[Ea GIP 2 R 2 L83 O Cll, Na0
BRFE o, 4, 300| i/ 5 0. 898| 00yt 1| 386140 0 D
9 |#ib
i ooz 31l KeCO2(L !
| B A (O 38, 937|L/ % 0.000121 | KeCHAL 25| 121.25 | 0.117936| 0.279997
I a0 0.0000241 | KeN2olL 298
IERLE £ v 150| Al 3. 537182 |KaCha/ A 25 0| 13. 26443 0
14 FHEE 3099.740 | 13.400 [l

Bl 4-18 ~ B2 Rw Joit B2 eE 3 5 Mg
B R T A BARE T i B AT AL I R e F el
CO:3 3999.74 =vf/# ~CHij 13.4 ¢/ & ~ N0 5 0.321 e/ & o
TRA4-9E = EANE R F ML S

%49 2 3 E R F G HERESE

Co2(T/#) | CHA(T/#) | N2O(T/# ) [#f 7} »c &
v i ¥ 1756. 524 2.725 3.303 |[EHAisp i
Y ] 161. 0443 1. 368 0.099 |#pe ik sy
H 1 R 3999. 740 13. 400 0.321 [¢+ wa
d AT 00 4300 AeEa R OR A ST S A A R F AL

B Heap T A E g Ra v c b JI* Fli G e BAFERINGGE
FEPEPH)TIUE R F B E T T S o Vb FE R F R F
{giﬂfé?uumi%ﬁﬁﬁ$%gﬁw%’@%Qﬁ%@\&4\%Jﬁ

H2EF RS o iyt 33 % -

55 EpIAZ e-Theses & Dissertations (§9.F 1)



WLk LR A A T R PR T T S B

g

<
-%%
%
.
y"

5.1 %3

-§+\>

A SRR R AU P AR AR R o K 2P -

P R RECE B AHA BH T Z A R RASE S & A ulik &

S

IR F MR E R RO R e R 1T LR K 2P e

FLI IS = NN S S I T - RFET I S . L Y EL Ry

~

B A MBS SR F R B2 RA K TS A B TR f i h 4 - 5 2 (43002

P}

WEENE R JR— & P2 3999 2 eE i COy) 0 4 3 P 3RE W jc ~ £ AT -
EAI*)nE B INERIREE= AT il 2 84 4 ahd & g AR

1>

Y iy

f‘m

=

- BEFAFRGAEE > TR a7 R A RP] A E g % ORI AR

vz h
4 ﬂ_";

3

ERETHR RS L A AR Y 1D PR R o 2

fﬂm

+

B e 2 Ry e 17 0l 2RI A KO E § - SR A

o2 RBERBENRTATRESTRRGH L > 5 203 Fo 2RI 2T

9
I

pame > FHFHN S FHIREDITE R o BT T F 230y
TR HA PR 2 R A H PR R 2 S 2w fnd £ R
e RHEREG ART L BEE R AEER OB RS ST UL - ] R
IR f B

o1

R QLR P

PP AR A > A Y BF W T EE 0 7 B ApHIEE

F_&
Rd
ek
Ry

=i
=
iy
X

TRTAFER N §ARETRGOF] B ke Lz £ 2% g EEA

S
5
4
W
=
< \x

{3

i3]

SEBEFIZENR Fo DI IRNE 0k JRER € B [ B hifs
B 1

£

=
¥
f
<X
g

(SRR (TR A 4 g R R B R AR

dk

" iE
BT AR L TR R AR < R R T B

56 & p A2 e-Theses & Dissertations (§9.F 1)



WLk LR A A T R PR T T S B

Foashdrhmigity LEBAEDY - By Ft§ Bk A XP
e BEs -ﬁb’%%_ﬁ’éﬁ'—— T T >R iEde = v ;i‘k’)é #I TR G OB ERIRGE

Boe il R R E GBI TEEE DB G- AR

Rulg

FTREAR - BA
EERL AR 2 R BREEERIRY ] FOTIL L p d B KA f
R G e R L Fpdes kR ROR Bl R R E L Reer
BB G R o T 2 WS B - L AT R ORI Hfrs £ 2o A
o DT BRARL D ARG BRR- TGP R R - BRRE PR
RA BT R TR B S A B F AR g o a B A

FlfFas A hs - BV ELRET Bk kA o

S7 3Ep A2 e-Theses & Dissertations (§9.F 1)



WLk LR A A T R PR T T S B

542 e

EAE R 20060 T - T RIREAL R 5 P 2 iR LD P o

FHE 2004 T p ABAFGLE TRE LAY o AL o kiT
S g

FRe & 2001 0" SR R FRE HAR T EAFBHEL o ALH
- S

FmAR > 2006 0 " RsmEE Y LR w2 3 RFIBAF R > AL
ECRNEER: Sl S

1% 52006 "4 e HRFRYICE AT ALk P RAF o

32003 TAREY KA ERFF R FIRZ BT 0 LS
TooaHPEF

FAHLED 2004 TEROEFOEZEL ) HF A 7L okT 0 CiNii B
ZEREFFLTRIAREIES -y oMW P tEl A FP T R 25,
105-120 -

Do 02007 T ERABL DD D Y A 7LD ikd] o CiNii B
TERFAL TR GFRFIEST =S, 23Ty 7 0 31(3) 0 22-2T -

£l 5 2009 T HBAALL D DD F A ZIVDRMK—P ALP EDI R o
B pfay o 12(1) 0 111-130 -

PEReh 2001 TS Y F 2T I T EFAOFREAOLFICL LN E TS
Mep 2R (FREBFTOVR) p AFAEERTHRI)ARI LY 0TV

7«7 7)) A B 7 (Asian and African area studies) 6(2) > 579-599 -

o
;‘:

B 0 2004 0T TABEIFEDE T L E 0 0 A— LA
BRAEER EIREYE 2009 v VAT 4 7 ALTE(TETECO N EE
T FEERAHAALARFTA Y o Ver.3.0-

PAEE A PRI g 0 20050 BAEY (DR XATLIHERORY F 4

58 & pIAZ e-Theses & Dissertations (§9.F 1)



WLk LR A A T R PR T T S B

Kb pERE D F (T2 TR JIS L1030-2:2005

Al-Salem, S.M., and Lettieri, P. 2009. Life cycksassment (LCA) of municipal solid
waste management in the state of Kuwait. Elao@@urnal of Scientific
Research, 34, 3, pp. 395-405.

Baden, S. and Barber, C. 2005. The impact of thersehand clothing trade on
developing countries. Oxfam.

Beamon, B. M., 1999. Designing the green supplymhagistics Information
Management, Vol. 12, No. 4, pp. 332-342.

Fleischmann, M., Jacqueline M. Bloemhof-Ruwaarckk®e R., Erwin van der Laan,
Jo A.E.E. van Nunen and Luk N. Van Wassenhove, 1Q8antitative models
for reverse logistics: A review, European JourrfdDperational Research, 103,
pp.1-17.

Intergovernmental Panel on Climate Change( IPCOY,2CC Fourth Assessment
Report: Climate Change (AR4).

Liu, Z. F., Liu, X. P., Wang, S. W. and Li, G. EQO2. Recycling strategy and a
recyclables assessment model based on an artifieisbl network, Journal of
Materials Processing Technology, Vol. 129, pp. 506-

Ogawa, Sayaka, D.R., 2005. The trade of second-tlatiies in the local mega city
Mwanza, Tanzania: With special reference to theatoetworks of
malikauli transaction. Kurenai : Kyoto Universitg&earch Information
Repository.

Skordilis, A. 2004. Modeling of integrated solid st& management systems in an
island. Resources, Conservation and Recydlihg3, pp. 243-254.

Williams, I.D. and Kelly, J. 2003. Green waste eotlon and the public’s recycling
behavior in the Borough of Wyre. England. Reses, Conservation and
Recycling, 38, 2, pp. 139-159.

59 & pIA= e-Theses & Dissertations (§9.F 1)



WLk LR A A T R PR T T S B

Wu, H. J. and Dunn, S., 1995. Environmentally resjdade logistics systems.

International Journal of Physical Distributi&r_ogistics Management, Vol. 25,

No. 2, pp. 20-38.

60 :2p 142 e-Theses & Dissertations ($9:F )





