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Abstract: The limitations of end-of-pipe solution and cleaner production (CP) technologies inspired people of new thinking in
pollution prevention and control. Formally proposed in 1989, Industrial Ecology is an emerging field that focuses on the twin goals
of economic development and environmental quality. The concept requires that an industrial system be viewed not in isolation from
its surrounding systems, but in concert with them. It is a system view in which one seeks to optimize the total materials cycle, from
virgin material, to finished material, to component, to product, to obsolete product, and to ultimate disposal. In the past two
decades, industrial ecology made an astonishing progress in both theory and practices. The paper provides a critical review of its
background and development, and specifically discusses its opportunities and challenges in China, with an emphasis on eco-
industrial parks (EIP). In addition, the paper also explores the future of industrial ecology from the perspectives of academic
merits and practices in the real world. It is expected that industrial ecology will be widely applied in not only developing countries,
but developed countries as well. Its philosophy particularly finds its most possible application in the promotion of circular economy
in China. So far, China has the most EIPs in the world. Central government of China is taking circular economy as one of key
components in its second scientific development strategy. In terms of methodology, a new trend is the introduction of social
sciences into the analytical framework. More quantitative analysis and in-depth work need to be done in the next stage to turn ideas
into results. However, there is still debate about if IE can be called a paradigm. Such doubts in most cases come from economists
and ecologists. Therefore, industrial ecologists owe them satisfactory answers not only in theory, but in practices as well.
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20 42 R 4, R I IE A BOR R A BRAAR AR ARG ER KIS REA &0 H
B EEEFHERERETRERIZHABAMARENRR)UALZAE; N EATHHRRRPEINIL
Prdtss H 3 &4 B AR A AL EZEEMBIAN TR AZ M . FfI 5 mE S E ARSI S
MR RB A AFIENRRIREBEMERETE A EEN A RS E R X A (28RL) ISR
B, EXMBELT AT ERAHENEFTRREDAS  FERNETRARNYE FA B P RBIBIIFE
BHREFEGOBRER. RN ASEREEGEXNR VRS, ATERET AMIEGBRESREYRERE
HRBEALRE=RE, ANTTERBRABL— A BEFRRENEE, TR, 7 20 42 80 F 4K 90 F4
B, ESEEAX - BEEENEPEINEME, AXNBT mLESENREMEBRIAR, FXH
RESBMTHENTRMEE,
2 FlESsFEHREERE

FhAESYREBEEALARERPERENETMETERMRBEXN, NEMEE LR LR, =ik A
B¥MRABEAIUREAXRRRIPBLENETSE, SBEFHEEIRUDI N4 TINR - ZFHER HF
B Bt HEAE B B ARG R R B R
2.1 ZHHB(20 A 50 F48 ~ 70 FRPH)

REAS¥EZREM¥I, Howard Odum 1 Ramon Margalef ZEBNTME R BRI AL FE M EY DB R

REERANTFBERESREHAE , BEYN AS¥RNBELHEENEFTESARESREMAW

RUVESRENRF T H, —HE 20 2 50.60 FH, AS¥EHEE, THEGEENRELRRE, 4 H AN
FETRSEGARESRA  KBAYABRAMERRNNMEEN = LREME L,

MEHMZERESTFR—KATIEER R, B T~ 1Tl S0 NERARNEARA, XEERHH ALV FR B
MRBEAER AREDSFARSE, ZREEERRKBEIBLX TR AEKBEE M EZHKERFRES
HIRWATFHT, UERAAAEFRARAERMAESE. 1971 F5 3, ZBRSAHKRET B R0 FRAT
MRS  RERERUESERLT 15 N THENHABFTAITEREHR, = L-£5TENMNMMEEXPZ—,
BAHFIINFES ARRTERIGUESE £TEIATLEEMSIR)MTARRE, AR Z/DEABRER
AREBIFE TR, HEXERER,MIINMTHENAEHBREMRTEE T EM, HTFTX—-MBHBEZREEHES
WHHEN VAT B, HELHBRATAERMAIRIT N, HXBERBRS, B, X BEHANE
Pl AESEHNRERE,

2.2 BHEFM B (20 e 70 F A ~ 80 FFH)

20 48 70 FALUE, P ESENBRC LV AT . Ted Taylor F 1972 FR/ET — 5 BETH =l
AESFEBTREMNRED . 1976 F BB SERMNEFZRLHANBERERENEF " HRESE, 5
SERBTHREEMUFENEFE N VAESER SRS Z)E, 7 197 FHEEMREFS L XH
HIERL 2 K Preston Cloud ZEH S HEMRT FlAS%E " —RAY . BEE, B FASETERRETHR
BB AR M AT RI7 1980 F X B THER A BRARA”  AABXNEART “2EABEHRATA”,
X—RINEHKKES T ASERRAIER.

20 40 80 M, M AT EMHARKE WA ESRE"HR, 1983 F LA WBEEHESF
B OHMEITEAMAASRE L ASERRINEE, ZHP BT EY L% BF%FTH 6
u%%‘xﬁﬂk%%ﬁmﬂ@%‘ﬂ%“ HEARABE AR EEESFHWSGERELLE AR bt

HE TR R L, FURESHNRARETEMER". APEERRAR T U AESENEREN.
}ﬁ SERSSHELES  REEN S SHMENE =R REHENEURSFERARTRMHERENZ
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R, EIER R TE A B A0 BARRTE 20 42 80 UK 1 90 ER¥, XA BHEILL R. Frosch %
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Frosch F1 Gallopoulos #E{ B 9% H A ) & 2R B 88" —3C, ERBH =W 4 5% 8BS, A= R
G BRESREEFS HTUBTEUTERESREEN VAT RE, EXFENRES, =4l
AR KA EABKR MR — T EAMRREY . LhE,20 42 80 £0KY, EE LR ¥BRRY R
“BHE SRR, T 1989 FH IR THE - RECERHE SRR HPELQ3TIFE R L ESS
FWEMWE B TSWARBL R 20 N) FEASIEBAHXES,

1990 F , FEEFRBER SN RELRERFAA T 2REKR U ESE RIE ML ESEHES.
NEMGTBEENMANRAT T2EAERESE EXA LR T = LAESENBESELRE, 191 4F5 A, FZHB
FREERFARABH T ELESETS . PHESEHTEEHEIE ESN LR SHEY , I AES¥
BRESHELRATILTET  HHRNBESERESE R IUE,

2.4 EHHREBEAHE(20 ML 00 FR ~)
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FEREHELTE L

£1 BERE~LESFITIHEXEH (1993 ~2001)
Table 1 Key events of industrial ecology development between 1993 and 2001
SEH Year BEHERERAE Key events

1% 1& 5 7= 44 7% (International Journal of Cleaner Production) 4 jR , Z X E R W I AF X WA S ¥ HRBYLE
EXEB T AT HHLE R B B2 R £ (President’ s Council on Sustainable Development, PCSD)

EXEHEEARALKZR LB T £S5 E (Eco-Industrial Parks) B it & , WMAS IR RN E X BEENR XEHE
1996 &7 X8 LR 1K AR T B
Tl ESFERRANEZ — B4 4 AP EM &7 (International Journal of Life Cycle Assessment) £ 1T

EXE# KENKERTEH T 2HRE 17 4 75 ¥ 447 (International Journal of Industrial Ecology)

% EF #H 4 53 R 2% E (International Journal of Environmental Science and Technology) & % 1 “21 & B FAI L L TR~
YERE NMBTS5E 20aFEMEXREN 6 MU . EF 5RRIFH, FERMSGEEE, FEPHILES &
BELE, FUETEMAODS

R KFERILT W ESERTPL

XEOERRARZACATESTUHITE

FEEXMFES SO 18 WA XAES T IR TRE

ZET T RRB(USGS)TE Virginia BT T RTHZ MHZRINKRARER . USCSYRSHRERIPR"EHT
i, 5aERTLESE YESHERIAT THT, AV ASEERIFTAMNTEARAN TV ESERR
BEHEENEX

& FR 7= Y A 75 5 % 4 (International Society of Indusmal Ecology) i, 37

1997

2000 EEBHIT T RN LA S EENMFE SRS RS

2001 * gﬂi&fmﬂkﬁgﬁfﬁ*'b(Naﬁond Cenfer for Eco-industrial Development) 7E R J5 /R K2 5 P EE X R R 8 Bt
TR R R N ERES TR TR

200 Pl A A T — PSRBT AT KR, R B R EA T SR H B LS
BRI T R

2005 BERERF LS SR RAR I AEBHE HALSHEEHN 00 REEFEE T RRAL

BAl, = hAS¥MESFIARCELELREEATZITFRER, XHCH 30 BHRRFEFRT KR
B,AESY¥BEZATRE BA BE AR FHE 2 Rt mASEBUT ol fE RES R E
HH
3 BESNTFLESEFRRHBR

Pl AESFREA R MRS EAFRUENEES SN AR -, FHHNEARTRFRT T EHTR.
VAGNESR , AT LARESE N AT JLAN D7


http://www.cqvip.com

.0 0 0 http://www.cqvip.com|

2712 £ B % # 26 #
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2 BB L H A S AR BB — TR,
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PRI WEFERR DTS 125" ; Graedel. T. E. 1 Allenby B. R.ZECF= b A A2) (55 2 JR) B d 7=k 4
BEIARAE MRAFTEBRTRERR, A HREE=ULESENAREEANEE = LEFRE LEHELE
EEBREL, B2, B 2 BAKJr B BB 5C , {0 Suren Erkman 78 HE E (R L AR %) —FBFX 20
RF#HT T EIHR  ZEHERAERELAES THEARYERIN T EREPE T HEZ LAESKRE
MR,

WA LEXEE BESLVASEHERHRERR, AR LATEFNEIRHIROEDLZBEX,
REFEMARETEETEASEVRXERFTEH, AFHERAERTE IR ESRENER EBEZE.Y
FEEF B RPLE SR E KB SE3E™ AR L NEER™ REPIRD %, BEERS
HROMG, LR EHBIS T H KRR, 20 #4242 90 FA LK, £ X FF i 88 5 7= b XK & B S
BHEE, BB THREENERK, FHF Kalunborg A& L2 HATH A E BRI MAES LR, KEXR%E
HASEBR ZH . EEHA 202 70 FEFXFAHESF LEXEE, BNEAE 20 MESLREKX, H&
B mMEXAF OANESFLEX , KT HIANHANAESERBHAS LE®HR. HERNER.
EEREY ERE MK EMNFEFEARPEZBEFRRMBESTLEX,

BHRE, HAE RV ESERRRETFTE, BRPR AN AT, HEFHRER T EEREH 7.
MU ELERMEBRMRAROESE., B TFEI=LERBKPES P UEAREMEHF (CREFHEETH
AR),mEFREREDEAA RN R EFEEFREN, RRESMEE L E X 2% ERETEYRELRF
M. BERAEMRELEORZER, BT ELHBHE
4 EBRFLESEFRRER

Pl S E R EAA R, B T S ERE D ASSE, FEREY . REAE T AESEFRNE
EEB 0L 0FERFHNEFTESWFEE=H TEEARANG, ATHNE TIIFEE=WNE I FE IR
P ER T T ASEARE, A —BEBERZMUAF=LEFERMESENAELEN, EHLBER
P AESE, MFEMERESHERRFONENRE™, MEAMANIHEA  GEFHERRRL
BN
4.1 EIRHFEHAR

BREEFWASENEEMER, BRSEY LTS EAER™ . L8, RE SR BHT R4 4 i)
SERTTM P AT ERRYME ., 2001 F 4 ABEREATRBL TESE AR PO KEER T RER
SN THESRE RBIR ;2003 F, R RESTIHAEHRERPITESGHN LT A RERSBREAR PO
HEeMBEZAREAERER R PEMERESHERR PO RNKE RFRESREEHRT ™I
HEREMXFTEOAR . SERE BN LESERREZE DAL T ILASE . E 5 ST 6 813E X
AU RBME T A AR EAEZRAXRNORBEME X EB BN A REREY T el
FPLIE S S AR T E R B MRS %,

4.2 BT LEKER

AN RX 2R ELERTE. 2001 E,é@’éﬁ~4\ﬂzﬁlﬂk@Z%ﬂiﬂ—@?ﬂ%ﬂlﬁ:%i%&lﬂk@
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ETARTHRFREAEFRAGE—#H) TEXNED), KR NEE THILEERERFEFAER . ASE
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B4 13 A=l E X,

BRtZ Ah, & Fbh 5 A S T E XA T HE 2003 EAHHE —MBHFRL2FRAFHE 1041
X I HIHEEAEFREAEX, EATLLEI, B 2006 FuH , £EEERFTEREST UL MBERE
HFHE X 200 £ 1,

4.3 TFFTEIAE 5 XY

BHEXR,EFLAESEBRRCNTERR I E, RELFEFBEXREARARBENEBMLRARESY
XA SENEABSM T RN RERD, MELEEN ISR AN ERREL T, ELRY
,JLVPFEMAST I EBERERAT YRR ER, REEYHEAH BHZATES= LR ER
HEEEREN . BEA, SHERENHRERACENEHREENBRENHRSE AGRE—FHTENRE,
FEXMALNIEREEENTLESEZRBEAMES= LE X AUBEM T EERERE BB, X™
WRIRASFRENARERZ RSN, AR, ZESEREARBHANMRATVERX A4S REHILHE
Fik. BRIWAESFLERRLEREEREE EHEDEIR,

BEERNTHRE B, ZEEAFLASEEMBEL SRR, UEINESF L E R @ FREREHY
HS MR LR, OHARERANEYRANEST IRERZRERN  KREERZRBOAESF R X #E
AREE, RERTRE, ASFIRXMERE AN ZBHEREERSIOCNAE SRR mE /DAL SZ25F%
BEAMKER, BRBRES O, @D =L =REMABRMA KE=/RFE BEilEE™ £514
EHSERANEERSEXTHERMOMBAZE  ERER L BT TENCW™ RRES R GEM L TIE
HEMZSE TS, L HEFEAREE=RYESH RS, EdE X EEMRERRMERYRELER
F¢ R SCHR 5 R Y B BRI
5 FUASFEREERE
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HRELE, XHHBBEFHE., REEFR, KRR UATSEFHEERUT AT ENBESE,
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BT EB¥ ¥ AEXEELERERATENTLASFEFN-TFRREET HEERZEX
LBEE MBI AR ST B E 2 A P AU SRR, LR S E B A ARSI,
HHEREWE &MMRAENESERSRBELRAEXENNERTE, E0EHIHBRAZEERRBE
RTEXHE., MEBERMNALRESHG I ESESHXERNWZ XS,

FIREH, = A S % SAEX M B ERHERAMT E RS R DB TR, FREE B — XM
WIS ERR. BYUEHFHERERARFE AES¥ SWF¥ e FRIHRS AETR MAKEFL
T E R ERMEERET 2005 F 6 ANAERMEBANE=ZBER=LETERE, 2 ERER
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5.4 BEEFTEMRMTATEAEBRAEAAE
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