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Abstract: Considering the charaeteristics of municipal solid waste ( MSW ) management systems, this study conducted a
thorough overview of life cycle assessment ( 1.CA )-based models that can be used to support policy decisions on MSW
management. A number of MSW management practices using LCA-based models were reviewed at different levels. The
application foreground of LCA-based models in China’'s MSW management was also discussed. This study assessed the
applications of LCA-based \models in MSW management. We found that LCA is one of those important systematic tools that
can be used to support MSW management. LCA models are important to the assessment and identification of life cycle
environmental impacts of MSW treatment technologies, the choices and improvements of those technologies, and the policy
decisions for MSW management. China is facing great challenges in LCA studies on MSW management, including the
development of China-specific MSW management models, the construction of China-specific life cycle inventory databases

and life cycle environmental impact indicator systems for MSW, and the integration of interdisciplinary methods.
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TR BCEE AR FURRAS  HE s ] RSN PR A PR R 2% A B T LCA 5 X IR A B
FYHATIRAWIGE , (S LCA SE N AU — """ 5 ESMH G, LEA 75T A 7 457 354 B AT ) 17
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A=A AT (Life cycle assessment, LCA ) S&XT—N 7 il R 40 09 A= i JE B b A i o0 B HC # R B 5 T
B GRATPE M LCA BF 52 HE 2R A 45 H pFi I %E SL (Goal and scope definition ) | & 5143 #T ( Inventory
analysis) FZIHPEAT (Impacts assessment ) Ff#RE (Interpretation ) 4 M EAE BB Bt

LCA BFE AT LAGE I 20 42 60 417K . 1969 45, S o MU AT T 111 454 0K .2 A
RSB B9 2 A TV B, 5P 056 LR VN HE T BB A S ™ i
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Table 1 Characteristic of process-based LCA models for municipal solid waste management system
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(1) ST A 35 4 3 F- A P4 B s PR A5 1y o e A58 SEHE MENE DR AR A I A B — Kb B R S 2
PSRRI A T AR I S SRR R I3 A R AR KSR TR] 4 ] Ak BB AR e S TR B AR e A e 25 57
T IRBEH BB T A A A B R A e S8, T L P A B O TR 11 3 IS L

(2) Wk i i ok 72 1Y) 25 S A T 5 5 IR OISR 25 A B s i i B R BE S 1 H B8 vk . MSW-DST,
IWM2 .EASEWASTE [ LCA-IWM A1 18 1 >R HIAS [ 457 0 S 42 25 4 B PRI 52 e, 76 3 2ok 72 7 1T, EPIC/
CSR IWMM ,EASEWASTE . IWM2 #2543 4 FH P %5 A 19 32 B #5285 Al #E B30 B 2R 552 i 5 T MSW-DST
ORWARE [ LCA-TWM A AR = S A B A= 85t 903 45 2 8000 Je 15302 i B 2 FIAE , R J5 TR AR
FIFRBE R

(3) S B A A A i A ek B A BT | R UR A 7 R M B R RS AL I S AE F R
At EASEWASTE 5 8 Sl B 5 .

(4) B3 Ay He e T B3 B AL R A R ) by 3 A B R B R BE . FE LIREERITR | MSW-DST
EASEWASTE BAUAD & (57 3% 241 53 e 22, ORWARE #1522 Rl AL AL 73, 4% B0 v by 35 20 0 H5 0
— PR R TR AR 3 FH M XS 387K

(5) RFIBEREM A AR 9 26 i J8 1R 5552 W P74 ( Life cycle impact assessment, LCIA ) 5%
RURTR] 5 K R BESE M R AR AA A 25 57 SUAR7EAL | B IR BRIk  RRTEVE SR B3R 6 RS AY iy 3 W] G 1
Mo TWM2 BRI 45 5 LLA: i J& 191775 5 ( Life cycle inventory , LGT) BTN , AL 5 BRI

(6) TR ATERE RS LCA SR B MBI PE2ER T RBAY 1l FH X R R SE [ 4K
AT 5 e BB A R AR KB it S AT G B SE SRS PRGOS ECEE A B AR I e 3 [
TiA TG B LCA 43#T , 75 BEXHEE AL A8 TR TR ARhe , L ARIIEPEAN 5 SR i 20

BR T Lah LT I AR T B 3 F A LCA BATAN ) — SbE ] LCA B 80 A0 3 Al B0 E (i
SimaPro'™ | GaBi'™'  Ecoinvent”” \ELCD"™ %) s 4 & A % b7 3¢ b 38 3 F5, mT T 38k 7l A 305 2 304 P R 4
LCA 78T,

FEF i R AR TR B R A P R ST LCA B RIAERRSE B KA LA . BT, BT X SR ) F
FEAR T AE QT TN 25 SR A B PE DL R = B PP dR AR 0 I, IR [ LCA Jy ik # s i e,
FIRE LCA BT LI , A Ak A3 T A 6 b A LR 40 LCA BRI 4ra ],

2.2 IR A A T A 7

BT A LCA BB i A T i b i 77 B 45 A BT BRI | B TR T AR N A A A R
il XE LA T 3B WA S A R 2 L BE PR T B4 A SR SR B R T R AR R 250 LCA YR
Wi s Y BB A Y ( Environmentally-extended input-output , EEIO ) #5855 LCA BEA R , A ok« #k 87
W27k RGN R SRR R A

EETO AR A 7= ) (Input-output, 10) A7 F1H 18 454N 3 1T R B2 R W 6 bk ) IR PR ), 5
LCA HERURTE , EETO MR —A~ [ i T AR, 3 20 RGN TR AR BE 42, vl LATH 5. 6 —35 1)
[P B oK B LN A A R BE R e, NI R RGE i A, SR, EEIO LAV AR 23011 1Y F- 27K
S XE DA TR LA TS S B ER BT R R SRS S IR RN O Ik B DL B, M DS 9T 0K EETO AL LCA ALY
G BB A H— iy A W PE Y ( Environmental Input-Output Life Cycle Assessment, EIO-LCA ) # %Y
EIO-LCA BA—J7 i ff i 2 = S i R 0 — TG — T = M R i, Wb, PR 25 R B vl L
P KT EI0-LCA BRI EARAE SR B: 56 R AGHEA 75 WL Suh 5" Hl Liang 55 BIRFE

VRS BRI, BRAE W5 2 R EELO RS AR 7R Hh e 75 SR IR sl 19 28 78 7= i b 1y 6 i B B i sl i A
B BRI , (A2, A EI0-LCA BEREATIR T A G S B R G RIE A Z 0L, Forp AR
2 Nakamura M BATF & 19 H AEZ P45 A 7™t ( Waste input-output , WIO) FERULS) WO R0 5 A i M
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B 5 e 30 T A 6 b A B R B e M, 6T LCA 5 vk PR3 T A 33 oy 35 4 PR TR g R 400 A B — 3R
B E iy B & BF Itk 2w Z4EE VAN . 324 0 Ik A S Z TE PR AL S5V PAN O il R B UHEAR,
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% IR BT S N 22 5T 520 P S L2 S PR (R A b . B, 7R LCA U TS ) 1 28 55 5200 PE A
T HA A An AR 20 HT (Life cycle costing, LCC) M AR %5 43 #7T ( Cost benefit analysis, CBA) S,

LCC % JEHTTE 2R Ge A A= i R b T A ARG AR TR R, Gy 8 J A i A 4 4R 1A ittiz 1
A HEE AR PTIH AR E ek Ak B ARG, LCC 5 LCA EAT AL A5 A 45 4 S D RE FR 0 J ik 2F
FEFERL, 78 LCA 5 LCC 45&J7 M W5 T TR 2008, WIT A AR, SR T8 LCA 153|193
SESCMTE bR S LCC A4 3 19 28 5% 52 W 38 4 43 5l AR AL, T BR 5 90 22 5 5 25 5 B — 28 OB H8 B (Eco-
efficiency indicator) 5261 o BB TR LCA 153 E"J%ﬁ%ﬁ”ﬁ*@%u%mﬁﬁﬁﬁﬂﬂ, A BNER 5 A A S5 0 A FE
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CBA TR 23527 8 ik F AT 1 4 0 AR 4 BB 8 2 R PP A BB , AR O (BB R AT AT AL 4 A
BEARERTT AT Ak, 78 30T A 0 s 3R BATUR , R FH CBA K LC ARSI 3T A= 106 oy 3 5 L 2R 40 118 A B3 52 T
(BLAESMIR A S MR R ) N ERAL, DABR T B T8 05 /R G5 2R . X P 5 B2 1 28 T 1 A P R A 45 1 A1
FRPESS
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456 LCC AW B SAF9E R G8 HAEA IR 42 05, B AR S Al N FR B2 e Y T $2 T B i & P ilicas . PRk
AN EE 77 S5 B I o SRR T ik A ) R e SR B4R 3 1) 22 5 — 2 i R PPN AR AL
2.4 Wi — R PN R

Y5 73 T ( Material flow analysis, MEA ) JEH8 75— I 23 0 [ N 5C TR 5 R GRS BT I sl T A7 1 R 52
PO HIT , SRR I 0 A = 1 3 T ) ST PR VR A — Bk TR MFA BRI FR A= B R A
THAE JEPS SR FAER R, HITE 78 iYL I sl 75 0 0 A LA & 2 — 20, 3% MFA 5 LCA 4560
Yy i —E i AP ( MFASLCA) #5810 RLs/ogh MFA AN 3% R4 J5 i 0 1 ke = 3R 5% 52 i 5 8, 1 i , A4
5 i 305 ER B R A R R 5

FE T A 0 B IR HRAT S, MFA-LCA A5 78 i ) g ] DA M AROWE 5 2 SO0 9 A )2 1T i . 76O J2 1T, MFA
FHT VAR Ay T8 B Oy vk B ER TR SRR AE S AR RO, Q0 AR 3% S 3R 56 b vl o AR M AU ST AT RS R AR
TR AR AN A B AR 4 | S E FR e R IR REOTR S 4 FEZ W28, MFA 7] i 48 i %
4t LCA ARG A, Im AE I BT 2R AR5 JHAE R I 48 7n 1 B 215 I W 48 B > U ) AR LA
FASEFITALES  Rochat 25T R SR} RIS 2R S8 19 MFA-LCA #5281 43 B A i) [ iz 5% s 114 PR 855 B2 i L °°) 5 Sevigne-
Ttoiz L PG YA AR ZR 58 MFA-LCA B#) SHRE S WA . CIFRERY MFA 225 KB 40T,
g PN ROBE (CARTT  CAk Bel XA ) 19 MFA RS8R LU MFA 5 LCA BRSP4 R A = 3L,

3 EwERERYERE

He A 3913 5 ( Life Cycle Inventory , LCI) B 22 21 B2 LCA WF5T 55 0 BYFERE, « B0 JZE B2 BOA N 2
BHAS T FEJF e LCA AF95 -5 0 A A o 2 im0 R LCA FF R 3T A TG 4 30 B R G 5T, T B2 LCT SRR
PtV I A T R BRA Tl LCT B0 P2 R b AF S B g 1) S 4%

3.1 LCI b
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7 IR/ 7 T B BT PR S S R AR R A Dy T A RO 25 B, R R TR LCT LAl P LI e
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K TAE, O ngk gl W 25 [ b EA HARS ENEIO BdiRE ™, R bl E10-
LCA FEI T AR 3 b7 S P00 119 1o P 2 S b BN B

(ERCE AP Liang L5 RE 1) H [ PR 3 AP HE (Chinese environmentally extended input-output, CEEIO)
Bl ™ R IR IE H A A T Y EEIO SRR, GEELO KCHE FE 1 3 200 224~ 98 IR BERE AR 224 1k [|] 45 450
ZFEIA25, SR, A SC G T A Bk, 3% S B [B) )3 8 AR T ] 4325 (Bl an Kk 22 G R & v 29 500
402 T CEETO KU 128 i 1 A Bk s
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B 75 HE TR ARG, LCA CRCHT 2 2 A B T 2 — AW G R AE H, REN
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5, I AN T R BEA TR ST, 38 Hh 45 A b FEASE AR T o — A B B, 007 R destt™ |
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DTG U E VR 8
4.3  HURHIE SIS

LCA J5 1 AT ARy X, 308 i 0 1 % 2 T P B A 4 3R B (b PR P 5 8L, A B TR S B S BOR T 2 5
PR SR, ST 7E “4Rs” (Reduce , retise jrecycle , and recover) Fefifl - iR Y2 & PR ( Waste hierarchy ) J&
A 3 422 32 1 R 0 PR ) SR, iy TS R LR SR AR AN L 0 2 i 3 M P REAT BT AR K, LCA
D7 e AT R Y PSR o A i AR T

DR | 55 ] 45 [l o A L b A S R 4 B LCA RIS, TR BIF e 45 2R % ] T I K BRI i, B T
2008 BT (R MINEARAR A5 ) | HE =2 5 0 12 0 s it AL RS (LA | I FE B AR 45 vty A i J81 01 JEUAH ( Life
cycle thinking) Al LOA YENHATCHEYIHESRSE &) 19 TR S B CRURLR 55 DL ) B 1% 978 B0 5 e
A AR SRSk A H A LCA VB Ryt S [ 45 BHLSR M 3R 2 SRRSO TR A 1 22 DX IRk
T2 10 4 A 36 by 2 5 F LC A 2SS AN KT 3

FEE S LCA X P P AR G AT DR SRR b 82 20 B B, BF 98 N 25 2 0 B 1 28 0 0 B, (EL(E A5 42
R REE FIBR T LCA J5 i M B St 23 K e i s 22, Ak A LS E &k A FI K BURIAR R, L in = 55
e PR 385 2025 4 H < Jnam 7= 4 A R Ik (A R | AR ol 5 R R LA (2016—2020) ) 4 1
S RO HE AR R K OB S TP R RITIZ T o AN, B R R MR AR AR 2 W
SR ICBIRAG BR A e 7 i AR ST Bk (UL B S5 AR HE S LCA D7 ik e 3 5 W 4 B AnU sl ) & Fre AT

5 REERE

LCA MER R G T TR R LS AT A 06 B A B AR 8, AT L 220 I 3 i A4 356 7 4 Ak 30 5 1= i o 301
AR AR AT BT OB ST A 3 RIS BRI R 4 LR (R PR R (8 R AL Tt T AR
IR ERAL AT PR G IRAC Y T HRpaE PEPA PR SA sl o BT AR R [ N AT LCA J7ik
PRS0 TI A 35 B A BRI B S, ) AT JL R i
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(1) HESE LCA J7 20T S0l 1T A= 355 a7 3 A8 B QU i) 107 FH o LCA TE BRI | 36 [ 55 K 3k 15 G T A 37 s 3¢
B ROTSE S I RS TR R AL R AP B B, 3T AR TR B B B R B B 22 TR K BOR
IRV REIRGSHE | F AR AAF LA KA G2 2 5155 22 0y T PR 3R S I, i T X 36 ] 7 Rty DCRR U JR 3l T 2 37 bz 3
B LCA BE 5SS

(2) FEE LCA S5HABMF I 7 ik 4 &, F & L0 fat 25w PEA4 (19 i A J5 38 o] =5 220 5 BT ( Life
cycle sustainability analysis, LCSA) /& LCA & B 72—  LCSA $2H AHEZR G & AT FRE ke A B8 | 255 I

b SANRRE, BRAh s Z RIS i (A0 EIO \MFA (LCC (CBA %8 ) #5, AT LI BI85 52 MUAHOUL Z Y 45
E%%éﬂﬁ}ﬁﬁﬁﬁfﬁiﬁﬁﬂﬁﬁ%%,?)‘%@J@,ﬁ*ﬁﬂéfﬂnnﬂiﬁ*%*%%ﬁﬁ DX I 28 41 Rl ) 22 00
WHoE,

(3) MBI EA AL LCA BdifE ., BT, BN IF R0 AR i B % LCA MR e R R B B E A2 IR T
Bl 1 T A R AT AR B FE RS WO O TR T [ SN P Rl 8, R AR T 4 R T S, R ST O 5¢
A B 7 0 T 2 35 B R BRAT L 88 128, IS S8 52 LCA (EIO \MFA S5 Rl Ao Redf 3 A 2
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