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Abstract; Life cycle management (L.CM) originated from life cycle assessment (LCA). It is an environmental management
method or environmental management system ( EMS) based on the principles or framework of LCA. LCM involves the
application of LCA ideas, including comprehensive management of entire life cycles of products, techniques, and services
based on sustainable production and consumption. It is an effective route to resolve problems such as structure disorder,
lower eco-efficiency, and redundant metabolism in complex ecosystems. The origin and connation of LCM were fully
reviewed, the differences and connections between LCM and LCA were examined, and the relationship between LCA and
EMS was also analyzed. The application of LCM at the levels of products, enterprise, industry, and city were summarized
and critically reviewed. At product level, LCM was mostly applied to the evaluation and management of industrial products,
but rarely to technique and engineering or assessment of environmental performance. At enterprise level, LCM research
focused on comprehensive management and decision-making regarding products and techniques for a few large enterprises,
but rarely for medium-sized or small enterprises. At industry level, available LCM methods were applied to deconstruct the
value chains of different industries and industrial ecological chains, which were used to evaluate resource-use efficiency,
material consumption intensity, and environmental impact of all chains. At city level, LCM mainly focused on solid waste
management, and research methods included material flow analysis, life cycle cost analysis, and life cycle assessment.

Lastly, future research fields of LCM were discussed from six perspectives.
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A AR B R “ SR R TH AR R R ARRCR T o PR, el SRR 2 R ER OLAR b A A B
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PSS A A B DE e W A P AR S R G HE- R S5 | TR R R M A R S
i A= JE SRR A R B = A A JE P ( Life Cycle Assessment, LCA) BJRBERN FH TS ARG RE -,
AR T AR RGN Rt SR, B 7R o RN e 5 0 TR A
JE A PR (Life Cycle Management, LCM) #5182 T W53 HILAA A AT AR TR X R R AR A R A
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L1 A

Jog 42 S SC, A i ST PR 5 T ) A i P RS AR A i JRTUI ( Life Cyele, LC) WIUE T AE 92548
&, HIE R AN A (A U (AR 4 () IR (P AR BT () 1Y
RS A R T R BRAR R — AW MR B U A R AED s AnA A i SR T R AR R R
TEBOR (AT FAEE HOR At 2850 2 GUs s H H0 BIL, HOASIR SCRT DT 6 AR S DARE A8 B B3 ( Cradle-
to-Grave ) RIS AR, WAL Ss 2 B SRR IR P 22 U5 27 S L5 | fp 317 2B A R O A 4% 1
i I ERERAE 0 T g A7 sk T P R R AR B R S — RO AR M AR R R E A
SR R AT AR LA B B A5 T 32 7 BT e B0 SRR SR AR I A A 7 i A, W A A 7 A A s e A
DA AR I AL 7 o 0 A R DA R it i R A e A P T S IR E AR R R X R AL T —
SERE I 0 AR A SR 5 e ST AR TR il ATl B DX 3T X TR OB A IR AR A AR G %
WE s HRSC TR PR AR e H SRR 0 AR i 0, R LAY FUR RIS s ) S a] B Ay DO mie o
1.2 A AR

A i B PEAS (Life Cycle Assessment, LCA) #2IE T 20 42 60 AR BEIR G AL, i T HETRGALAY H B

@© dest PA(FEE M 51 H H Y] 2014-03-27, http://www.bjhb.gov.cn/ gzfwq/wyckjkzs/smaqbjzs/ ]

http ; //www.ecologica.cn



13 1) A A A JA B4 BT 5T R T 3

Xt AR I B R b, 38 VRIS E AR LRI I 1 RO I TR AR ST, 26 fi S A0 B A A B AR L A0 T
i, 1990 4F [E Prifds 5 Bil2e 52722 25 (The Society of Environmental Toxicology and Chemistry, SETAC) ¥ H:
TE SR — Pk i B 7R T RO Sh S AT P () 2 O AR B R S A X A 5 | B R R D
T BUER R HE AT RO A B AT B, L H A TE TIPS B 5 A 5 0 A DA S 0 HE T8O R 58 ) 5 ) B
TFRIFEE B2 U AT R X R BL S . 1993 4F, SETAC 76 < A= i R N B ——Sc HIR M 7 b, 0L
WFHEAESL I3 AR 50 B2 5 500 AT 2 i PE 0 FEGE VAN IO A543, 1997 4, [ BRbm ifi b 20 2Un A 11
1SO14000 F15% 4 PE{A & ( Environmental Management System, EMS) “ A= iy J& 391 A —JR ] 55 4 22 1F =08 IX
PUASTR AN ALBISHESR ) | LCA J5 e AR S EE AT 5T I N, B R —FIEN = 5 (A E) T4
R 55 A RER AR, S5 i A s CAE ] B R 2R A — R A R R A A A SR I B B (O 5 3
B ) WG IR REVR T AE S AR A BREE R i 1) TSI L O 2 14 & JRAE A S ol LI R AU 1y T SR Al 1
i AP 2 LA AR 0 SCHRHGE , AT LA B LCA R X 2 R — 1 Tolk ™ i (5 ) L 28R 55 B A0
JER] [ ARTER B R A A 7= T2 s AR 77k X DA 45 2R /N TR T H 45 B AT &R 48 M 5 0 3T 4 Xt
GO WS R ATURALEE IR PP X R0 RE RIS AE IR BRI | 28 U A LA S 2 BUR 5 N SR AR
TR SRR XA X G A AT R R B AR Ak, LCA W5 iR R e R Wkt (1 B B, 2 R
PIERE L . RPN X G0 R G R Sy 2 R R AN ], Az i JE P 05 1 v 43 Ay el AR 2 i R A
(Process-based LCA, PLCA) #A-7= A 4 A W PE A (Input-output LCA, 1-0 LCA) LA KR & A= i A 19
(Hybrid LCA, HLCA) . X =28 LCA Jy¥ETESM I AIPEH AN [7] RUBE B 58 0) G ) %A ] i | eI 57 B AR ) )
AT B T 4 A AR AR PLCA M3 AE T HAE 4T X ARG IE X 52 45 1R 40
PPN ZE S 100 1-0 LCA BAREAE TP 45 R 09 5 88 Pk HLCA Wi T456 T i B A aw SN i BT 0 vk 5
B WA A RPN S0 A SE A, AN B v PR 45 SR AR M RO B R R SR LCA kA I 2k R
iz —,
1.3 A=A B

AARVE LCA J2—FiTo ™ i, T8RS AT RER A, 37 i A2 7 st U AF 8 S e 4k ' 55—
FA 3 AR YRR A A A R B B (R AR B B0 ) 1Y) B8 5 A 5T FE M AR AR BRBE S e 7 T A= i J] 19145 2L ( Life
Cycle Management, LCM ) W j& J& F A= iy i) 0 F 0 J D0 5 HE B2 0 — Fb 2R 55 48 P - By sl R 85 48 BLAR &R
( Environmental Management System, EMS) , H At [R] &5 S A R R @l A AN 7= 5 (415 T A BUIR5S 1)ik
TE il S A T g A E AR ORTES R LCM JE3E T LCA S HTPEAN 25 5 04 3L At =2 L% A= i ]
2% B BEECER Y A PR e U D R T A TV BRI ) TR S A R B, e (A (AR ik
55 1A A R A BE S M A T IO 25 5 A B RTIRSE SA B S ke 7= i 4 2 A A B TR R
A A 145 F ( Product Life-Cycle Management, PLM) | /248 MM TXF 7= i 75 SR FF 4, 3800 7= by v TR 2% 1) 4
A AR . PLM & —Fh ek i 4l A5 B AL AR H AR L AT TS TR R T 356 4 vy | ] FH 5 A &%
1977 2T Bk Ry Aol 8 e A IR AR

2 A EAEENNIE

Az R B (LCM ) B RTTSAL T A J 03, b e SCal o9 T8 i R TE e — 1A, 2001 4F 8 H 27
H—29 H 25— LCM FEBREFS STERFAR ISR AT, 21806 LCM (7€ SC 0 s 384 LK LM 5 g 70l A
B RGIT LN R RHAT T e AR 28 E 2wl Frb /Ml AR LA D & Ji v [ G2 5 418 1Y) 27 5 F
HHRESE TR ARG AR,

2001 4F, SETAC WAL LCM SFEE A « * —Ffii T A= i SRR, , A3 A B 5 MR 78 PN A 53 Y 252
HHERESE B IR EE L0 H AR ML S A7 TRl 7= 5 s 2R BRSO R B Bl B [ A B R
& (The United Nations Environment Programme, UNEP) fil SETAC F 2002 4Fji5 8l 1 4= 4 J& 117 3h ( Life Cycle
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Initiative ,LCI) , %} LCM #E47 TR ARTRIBITE . ZAT S TS5 45 th - A i Jo 0078 B — ™ ot U2 21
EHAG, BbR 2 — LU0 S sl S 4G R A i JE I LS (5% i 7 A A PR T A R 23 28 55 1
Afe/ME” | “LCM T i s R GRS lilt , A& — PR — i T H B 5 5 R — PP A AR R | X
PR AR HES A T2 Pl SR R i AR 5 7 o Bl 4 2 4 A SR IR L 80k St & T A
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Remmen JUTA A LCM J& X3 35 7 RN I A 7 R 5 B AU ZE AR 7 5 Saur $2H LCM 2 X6 4123 J H = 5 iR 55
FEELUCH A RESE ZHESR AT U5 B0 ™ Sl it MRl R B R A S A A5 A B, G Sy
NRZI 7S NIV e =T TR ; Sonnemann TAK LCM A5 7y i 40] AR i FH T 52 8., J&—Fh R A= R 3000
FA A I AR 3 A 55 T H R NS B R G, 38 TR, Tl A F5 2T R e 2 S MR S A A
g0 e RN LCM J2& A2 H AR RIS B AR 0BG R B 8, a8 Fdse/IMEF= 5 IS5 16 sh 4 A= dn JE
Wb RS A PR A B AT RO ¥, Il e BRSBTS LCM A il B2 s A AR EHS
(FRBE RN 2 42 ) S I iR o 1Y) Ak 2 0

3 AmEAPEREEIMINXER
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A FEHPEH (LCA) BAS BT 7 it 20 ZHZUR 0 Sl e R A i R 2% 3R 1 i kb o (&2 9% RS K
IR T AL . LA b SR ], A i RO 45 DA RL AR B CR A ) B0 T s i A T 2 M A A
S PG R I I AN ] (B R 28 LA O sl HAB T AR PR A | A I FRAURR 12 i 9 A= i
JEMIY PR A SRR B A AT I A AL Sy (G RS IR R AR B B A R T DAVEAS (1 3 R AR A A
B APEAY . 20 42 90 FEAR, FE R UEIL 2141 (International Standardization Organization, 1S0) ) TC207 £ AR

A2 AE SETAC 1) LCA HEZUIEAH F 2 H T LCA PR RIS 5 BB HESE , A 1 1014040 biifi, HAEZ A0 45

VU B R4 - BAR SIS 38 00T eI SRR S

LCA Il LCM 5T [ 4 B30 Bl —— 2 i Jl TR T 85 1 DG 3 A i JT 0 o A8 T TR PR 52 e RN 2 ek
HESFEE AEME A ARl LCA S LCM 4@ n] SRy e 5L a7 a4 S A SR AR | Hom 4 B e T4 4w ]
WA B LCM 2 AR i A TN i s T 2, LA B AR 2 s NI BE 52 ), 38 i A 8k, o0 — i, A
JEV S A I 14 LE 0 55 AR R A A TR DA v B PR R i A A5 B A 8 5, A R T HE AR — 58 A A
JEIAVEAN , T AS BT el 2645 ORI, 7EIRBEAE B, LCA 24 T — A R Ge b 09 1 s A T 5., {E H A [i]
ARFETREL T ; LCM I iEARXT T LCA 4B LAEAL , 945 & 22 0% B A% IE Wl 267 & . T2 IR S5 1 sl A i A
] BRI/ RE I | W) BT A T AR R T G W ) HE R, 9 G b R AR A PR S B S PR AR Y A e
ST ATRLAH  LCA 2S5 LCM R e AR (9 2 1 P4 712, LCM. U ] i 2% 1 A o 130 1N 25 31 (9 3 45 L 42
B AR S HEE R I, B LCA Ab, HAb i @ RIF o T dn A J8 LA 43 #r (LCC) |
YBT3 BT (MFA) I8 AR H 4% (CPA) B 12007 (T0A) (FREE XU IFH (ERA) (FRECZ I IEH (EIA)
FBA R 57 53T (CBA ) 45, #2 [R) 4 B L
32 AfwfE A S A AR OCR

HHi, LCA AT T A IMEEHESE  HOAR D BRI R G4, A O i A A B BE 48 i AN o
2 AATESC I b AR, e rb AR A SR A8 B (LCM) gl — R T B LRy e 22— IR IETE A 72l
B AR SRR

IEQNHT SO Az A (LCM) & —Fp = s SVE LR 5, B AR 2 — D200 = sl s A A
PR A A Ao JET I DA S (B B T 7 A ) B3 A0 fip A 23 22 5% A e /MK, LML DG 77 it B 2H 21 3R 55 1) R 2 2L
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HEEASE A — 1 TR B S — A AR AR 3 R A AR AR R T PR bR 1 41 2L (1S0) i E Y
1S014000 RSN I FAETARE, EALE T B B R (EMS) IREE W IRBEAR R L o PG R854
PEHT B b (R PR 5E PR 28 55 [ PR B 45 B4R ) 1 9 15 S BRI 45 A IR, 1S014000 3R 51 BR o 1 A0 S A5 B
1R R FRUE (1S014001—1S014009 ) , HA L) 1S014001 315545 HL1A & ( Environmental Management System, EMS)
PrifEf B B R 1SO14001 S22 37 FR5E A B AA 22 L) R o A A TE AR ME U] | 2 — R BB 5 b o 1Y) Sl 36
B IUAR R LR A LUE NI IR R — AP B AR E R PR B A AR R IR R s R 5 5 R St 52
1T A IF P % 5 DIEARBER MR, SR PR R AR, WAL R A B IR T I 2R
BILH TR At 2 2R 0 Al v LA A v A 2K STt , % 4 2k A O SRR S B ARAE FH I Bkt 412 iF 4 1 A4 45 B g
IR AR Wi i, A S S S 2 3k 2s SRR g — L A A BEAE FLR R (EMS)
R 8T i T EUIRSS WRTF A BRI 7= S il v s B T R FE T & I 4 A A
S A R A BT 28, B AR A A R AR I T DS B DA B Pl P o s S BT, S S R SR A A
i A A JE I AT R DGR . 7 LA b ST Y A 2 i TR DI PR B A AR R IOAELE N UABL T Atk an
A A A PR A BRI B AEIL 25 B DR AR R SRR b SRR T IS R P A B B X A A A A 5
Wi, 7 7 4 A o JR e A R Vs e R A B, LA e SEVRR T Y — FRRRAE ST A A ] A
EHAR el R IR 2B BRI Rk, AN EE BT, LCM S EMS ZR bRk 4 25 1
— B3,

4 HmEHEERNNAXE

LCM (14 B 5 VR M A KR 32 31 )2 b FH T2 A 48U, 6 HC e T3z 1oy T AR R e 25 4 Bl
TE S AN ) Ak 5 A T L e DA T S e A 0 A BSRS89 BB 2 A iy Aol AT Mk Ak i
F 4RI ERIT,

4.1 77 b A P

72 it 2 A JE T A R A et LT 8 B A BATUIAR, J2: P Dean ™ 1 Levirt ™ 42 H 9 32 1 ) B RS2 B 5 7 b
AT SZ5 0 o IR X 7 A i o S A R -t 4 O R T S b A R o ST RO R T
BrEE Y Zeidt S0 AR R RFNIFAT TARAHR | 7= i A o JT 0 1 AR DA 20 0 A B4R b Je 39 AR
7 it A= i T 89 L T S B Ber e 21 1 I I B, 8 B 5 DA i i SR e A RSB TR
B IR IS, BB AR DA R A 7 A A TR RO RE R BRI O T 4 A A S
SOV P 00 B TR0 o 1 A i ) B PR S M 1 F R AR R SRS B ST A PR . I Yukiko H LAY
25 5 EIFHL P A /A 7] ( Pharmaceuticals and Medical Devices Agency, PMDA) #24Lf) 726 £ & 1305 2001—
2010 4[] F 4 245 i (19 74 i J W08 B R EA T T 007, B T B BB AR (B LM PPAR 4645 . Evans K U]
MAEAR S EETE R T LOM 1 %5 e WA A SR FH AT T RE 2L A 7= SR B Wb A7 T 40 Fr Y L 56 3M A
H] ( Minnesota Mining and Manufacturing ) J4= iy & 45 BRI ™ G B & b A8 | 8 0o %o 28545 790 Joe A e ) DA 3
M, B TR p R B/ NEROIRTE T 29 RE IR FRARKURS: 4 47 R VU 55 22 07 T 0 0 3, AT e 240 o 1
PEBEHEAR A /NRIE Y . Hery Andriankaja 55 M S 3z i A1 R} P B b1 S HAT T RP M — R BE IR
X HATHY A S BRI I EARIE A TR BT B PR EE BOR, $2 1 7 — A3 77 b 2R A A Y A8 B2 (Product
Lifecycle Management, PLM) & & (Y FHAR 2L SR 2:7 . Harald Gmelin 55 M7= 2= i Ji] 18
FHIR) =N SORE (7 SR A 3 G R A R TR I A ) R B T AR S A R O O RE A O
FHF 7= S AT RRa & R A PPAG 2 i Zhou J AR 3L F L FIooae S il R 58 o5 1 4185 43 1 ISR 43 L), 2
T AN 4 LT R (BT E AR 1] B A A A A Y L Yemane A S5 DARTHESEI H A= i JA 11
TR R AR T B AR AL K A TR AR LR M PR R 55 2R EA K AR A 7 L 0 T
BT TR A 5 R DA R FE 0 A A I A X AR G 7 A A B N A R T RIS SRR IH A
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o S S N o P SO BRSBTS T 7 2 i R O DA, S0 T W T - VR A LA
BT R (2004) %7 Al i RS B S FE N 7 A il £ S0 B B 1 £ M i
ST T AT

T L LOM 7Tl 5 SR A RIS B 580 7 )02 0B (LS T 25 sl TR K B B B /b, F 58
B3 s VTR ULAR A W74 (2010) BArh AR 3 UL 8 o P RIRACT B ) DA LCA Jy kit i

REBACHETE LS8 B B2 WO, 25 SR W) P TR A R T 9 FRBER fL RETRENS SR 2080
PREFHERIE AL A 6 2K FREE TR IR A ST T 2000 45 A BTFREE BRI 11199 859% .54% |
39% 27% | 19% 1 6% , A A FELIT 15 AR HEA A, 103 , o a0 A T A PR T At A b A 5
ety T TR JRAEEE (2011) R A RISt , S 3 T AL 42 8 AR (0 52 B A 4
B R ORER AP B PR VAL PRI £ R P I A O T R S T AT P T MR 5247 iR
3 B B WO R VS IR RE PRSI Ak I ASHEAT WA, R 4 et AT T 2 AR 2T O, 45
SRR 2% FL 0 A I 35 PRSI VU RURAS 1, U5 2 S bResr ™
42 Gk

el Ao FELSTERA A o il (R A e — R 207 o B8 A SR RS B, I P ol A
FRYSHEA S Mason Hair, 20 (142 50 45 A& rf AR H 17 LU A 425 v 2 L LR 75l

B A 5 A P IR o/ BB 7 20 HEE 80 4 1A 5652 |90 A AU th BT )
U, FCr Miller Friesen S8 SSHERFE T Al 2E MK B P 76 ol Mome AL G54 FRBS IR 5 e LK 4
AN T FEB AR T AORE ), S B2t 8 o ol 7 B A SR M 2 e T T 5 7 K
Z 2 I RAEAT A  FEIAERN Al 00 2 Rt B4 R KB K B BRI AL B it —B 4 T
ol 5 T DR T A A 2R 0] SN A 00 A0 AR R0 S B M LI ) T
TG BB WA (2010) L 28 TR R 40K S I R R0 il 2 i
ST B il 2 o TR 5260 1 VA MU SR T AR AR S T AT B BURARS 45 1J ok  FUA Tl Rl 4F
B T B SR SRS T AR IR L B 1 ¥ 5 Al SR X 3

Bt ABB 2 7/ ALV A T 1991 4F | BLRTJE 005 T SRORHLHI A BRBEAE NG | 338 o BRHE A A
oI R T 2RO BT A 25 s SR TT I S5 MG SR B B R TF R B BIA LA ok T
FURISH B EE IRIES] 1999 4FC, ABB 24 7176 A BRI 969 HYH1 1 S5HE TR B IIA RS, KAl
Alcan S22 BRIEURHR B AR S P 0% , Al AR AL LOA 7= SR b F I T2 19 FR B B 0 47 07

R JRAE I A YRR T A RO () L AR (2016 ) it T 3 12 (o 15 17 T 4
i FER I PR B TX BT PR IR R T S QB , M TR H T TSV ATE 0 i
Ml A i LTSRN ), WRUE S (2015) A7 A i FELIOTEO 96 12 , SR LB BIF S 0 AP,
FRBE A BT T W

T LA th i Jo T A i S04 B0 2 B b M Al 7 T 2 A BRI I T
i B i R P B A A LR 525 L TP/l BB 5 A (BB A 35 e
W5 2 AL IR TG Vi Ok 765 T2 B P P 3 20 ) 26 LR TS o D SO B 48 2 A
2 ATl A B SRR HOURA ™ R A i M % SR 7 T i

A i ALV B AT T
43 FllsE

FEAT Al 2 O BTN LCML S I PR T Rl il SRl Sl R il
TR BB Saur 6 LOM ZERDAL FAOREFIERT T4 AW ER IO BUK T B B ORI 7 ik
B 5 0 I LOM (10 4P, T3 K0 4 LR 1 M5 000 2 (30 LOM R JE IR 3h 9 i
2 JRr R IR MR AR 5 ZR IR, Brent YEBUKFE | SEFEAIBEAHE M =/ 280, 2 th T i M 2 i 300
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PP RIS RIS FE AR (EPR 1) JF LURGAE 0], o J5 A 150 4 1 3 B i PRI R BLEA T 1 IF M F 1L
BB T B s Carin S TN Tl S35 A A S B RE SRS ma s AR, TR E AR R (4L
SATRFEEMEN | Oscar Ortiz 32 FH A= iy JA /85 BLIEVARL o ook FR8 A 50 2 190 4= o S0 0 g R o AR 2 i 114 B/ M4
T — RV T RS R RAEHR Y . Nader M AR4& H 1 32 i JR 15 BHRL 1) 2 380 2 AT 6 FH i OB 65
FIHESE , A3HT 1 e 2 B AT 4 o 3R AR

iﬁ)ﬁﬁﬂ%fiﬁlﬁlﬁﬁiﬁﬁ?%%ﬂ%ﬂﬁmﬁﬂ, Durucan 2 T%Wﬂﬁ@iﬁ%gﬁ%fﬂ*ﬁﬂ[m ; Fourie il
SR L A R B T IR S R b DURS B R AT RHA AR . Mouron 85X /K SR AR 3 S 2F
i Sl A L o0 SR el WA £ o3 B A A= i T ITA,  SR AR B AT RE R A AN T AR DR FE AR R
SR AT LIS B 25 5 PTG A0 o A% HO) RERLRIRIL &5 1) B 45 AT A BB Ok o = B UL 25, AL, 9t A FTIST AR
T 57 S A AT w3 AR SRR A e zs ) 0 A, ok 3% 5 BRBE 15 2 ( Alliance for Beverage Cartons
and the Environment , ACE) X JCBHMu BV ZAMMEEE B T LCM, 45 Rl 25 A0 S 2 IR 5515 B i I pRlAR
PR FH 2 = 3T 509% Y

PS4l A i 0 A8 A S DA 0 A 22, R ol A 0 5 T, AR (2012) i R
TS S A BSAE 5 ) R[] Yo ¢ €0, S 50 4 A i o S0 PR 7 A ) 28 JURUAS SHEA T 43288 | ST 2 6 B 3 4 A i o A0 A 4
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