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1.1 o BEH

PERERIIE AR D 207, HROFHIICSL < DERERMATER I 2
Llbic, ra—sOVEESRGEIICRIEI N T E . Ze —o OV Lo E LiE, BA
HIFROWE RO A TlE 7 <, EEEHCHK, PR, FEEYE O RBRICHEREINL TS,
ZNHBRFRBOLE L 72 5 L [FRFIC, BREGGH D BHF & 5. Bl 21X, EXRERERYOAHE
U7 B, 2250 gy, KEGEESE T o, ANBO@EICE»I NS, Fric, JeitEE T
EINTAERELRD 5. ARG LAFREL, Iz, v FvxEy 7, MHHEAZ
(o AZXAAZARERET b5, BREGGROUECERE AN OEEORE S LETH
b, EEREOBHEOUWEIRALTo TS,

1980 (R, FrfenlAE 7 F8E (Sustainable development) BE& 234 T, BREEfRE & FRA
HEEMNTHILEERTHDTHS. £ LT, 1989 41T Frosch & Gallopoulos H 1, FEZE
TauY— AT LEER L, FE¥rany —F3EEL 2T L L BREEROKNL A
FIFT 22 L CREEDBEREDRT VY vy VEHBIZ L L L Cnwa D, E¥zany
— WS FHR ATRE b R I T e iR 2 ED T2 H LW DD TH L. ZTh b, FEHE
T30y —DFRFEL TE 2 29, Cohenid, [HAWEERIL, WHE AL ¥ — D4
SR EFET 2N RLERTH Y, BRIZ1OTRALK LS DFERERLTWS | & LT

(2D DIEERIE, AWICRETEILHY, Dr0ELAaVEAELH DL L7,
Chertowld, [FEET aw Y — 3R ZER, K, THOL K OREICXST 52 & Tldk
{, FfwrlREtE DBk o —B e L ¢, BREE L BF O X W aiEN aiieaz 7263 LiEfL
7-. ¥ 72, Chertow 1, [EXHEREEX T oo —D0—THY, LRI LML T 2EE%
R EN 2SI &, WE, =20 ¥ —, K, BIEVOYHN G Z &0 Tw 5.
FEXELEORITa TR L — v a v EHIBLAREEIC X SHFEMRTH L] L LT, £z,
EIP (PEENEM G0 BRI d D72 LI L 72 O L REHR EIP & L CHARET VI,
7 v ~—2 ® Kalundborg TH 3% 7.

1.1.1 7 ¥~ —7 ® Kalundborg

FEFEREANR -V I T v=—2 %3O, REEOEET CTH % Kalundborg O EIP
THoIcEH N7z, Kalundborg EIP @ F 7% ESE (X BUMAR, FEET, fE R — Nl & 8l
TAH 5. FEEY, T XF—%FHL <, BIEVZIERMLT 2. ZSHgf oD
RIEEY % JFRME 3 2 I IC N9 2. @k o H-ERIc, RO LERBIRA R 2 b L
Tg7k (KL,



# 1.1 Kalundborg D FEfEFFK

Year | Action

1959 | Asnaes power station commissioned

1961 | Statoil refinery commissioned; water piped from Lake Tiss®

1972 | Gyproc A/S built; gas piped from Statoil

1973 | Asnaes expands; draws water from pipeline

1976 | Novo Nordisk begins shipping sludge to farmers

1979 | Asnaes begins to sell fly ash to cement producers

1981 | Asnaes produces heat for Kalundborg Kommune

1982 | Asnaes delivers steam to Statoil and Novo Nordisk

1987 | Statoil pipes cooling water to Asnaes

1989 | Novo Nordisk switches from Lake Tissa to wells

1990 | Statoil sells molten sulfur to Kemira in Jutland

1991 | Statoil sends treated waste water to Asnaes for utility use

1992 | Statoil sends desulfirized waste gas to Asnaes

1993 | Asnaes supplies gypsum to Gyproc

5| F : John, Ehrenfeld, Nicholas and Gertler: Industrial ecology in practice: the evolution of
interdependence at kalundborg, Journal of Industrial Ecology, 1997.

Kalundborg EIP OTEIIEREEIC L T LA T2 L W IR 2 <, MBS IZTE 2R Y His
REREEHMEIC X 2 a R P RHIRT 2 C &, BIEYZRFIICER T2 2 Lo s iiliiz (K
1.1). FEEFTIERIE TS L SURHPTICASR R ENE T 5. 2 X o T, JEICHEE 3 2 BG4
DHIR X Nz, £72, BREFTITABR - VEETSIC=00 “oq8 R - F ez, &
HIC, FEECHA L IR, K5 2R X vt DEFEE ICHRFET 5. Kalundborg EIP
DIRKEWHZ L\ 2 e X 2 /KERO A HEHHEI AT H 7z, 1987 Lk, BLlATIX
AEFEETICHHUK Z®E L, HbieR A 7 —fke LTS 2. 72, BLMpTIZFEEmR
B & N7 BK & RS 5. FERRAT & BUMT OB~ A Vil ICBEE TS0 B 5. 1976 4F:
LUk, ST 3 A4 PERAR CHAE L 7215 DS VLR % 8 COR Y OUAEY 2 IS 5. % D%,
SERRI XS 2. BEE TS o 2 EE ICFICHEN 3 2 2 3B X i s Bl X
D, HRIFEEE LCRfiT 203X MREKTH S 89,
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1.1 7 v~—7® Kalundborg D ¥4
51H : Chertow, M.R.: Industrial symbiosis: literature and taxonomy, Annual Review of Energy
& the Environment,2000.

1.1.2 RIS EIP #ig

BRI, HEe T AV X — ek, FEEY), % L o HRR R BREIE O B, R
ARE B OEHO-oIc, MADL OEIFEET ar Y — DRI O W CKEHRA
D EIP s 2T HHI L 7=, Blz1F, HARIZ, =azyy 7oy =2, HIBIEERE & g
BRILEB OB REIRIE L LCw2, PEE, BRBHSE RERIELE LTws, 33—
ooyt JEBRRET /v a v STy O REERIEE LTS,

HERDT a2z vHEL, HIKOEEEREZE> L, BREEEOREZE U<, iR
R OHIE oM A E AR L 22, BEEYOFENGILY 4 7 ot LiED 510 X 2 &ERF
TEBRAIR I S OS2 HIYIC, M5 FIAIR2S, st R-CHIEESE Ll L oo, TY
RSP A AR T2 b D TH 5 D, VR 17 I F TICeET 26 Ml A KGR
Iz (K1.2).

2008 4F1T, 5 “RIGERBI T RCHEE LA G HEI RV E U ER S (R 1.2) 3%
g, HIEIEEREL, TS ORMECIEREROME IS L ¢, miBABIKOIEER % E
K35 EBEETH Y, M CIFERATRE 2 Ef I3 7 5 ~ MU CIEER X &, HulsCcDfEER
BHREER D DICOWTRFEROBE AL 2 2 Lic kY, BEENREERE OIS <
DHEED TN ] EWHIEZFTTHD., T/, P27 FEIT, BRI Nk E
o —v 12 Tl [Fferlieml&E L Ak 280k Y, HIEIERBZHEET LD
BRI IS ITHEMLZ Y. 20X, 2018 i, FFAKEREH ARG KRR E cHISRIEER
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M FEERREE ———

1997%FE Jrhpim. BRRRE. RBREET. )||HH
19984 EF HEERALEE. fLIRH. THRR- TES
1999%K FHER. SHRFMRA (RERT)

2000FE 1uBE. LER. SHRSHH. BARKEREN
2001 EE WOR. F/IIRESHE

2002%E =EWREWLM. FRR

2003%FE EHEER. ®mRI. ELUR

2004%E HFRELTH. BHE. ZERBET
2005%/% AWM. ZERNBEMH. FER

X 12 xTazxvyviEiilg~y 7
S : BREA REAA - BRER Taxvrvoddsl FfE

https://www.env.go.jp/recycle/ecotown/index.html



4 HATZaxzv vE#E#) X BREERIC X 3 Z2 DI DECR

1970 1% BEEEMLBLEEHIE (1970 4F)
1980 4R IEIREG B 2 v & —RHIE (1981 4F)
1990 4FAX | V94 2~ 4 vos— 2§18 (1995 4EHE

~998 fEJE) BWIWIEEY 5 4 7 VEFIE (1995 4F)

T a gy v HUBURFIREG (1997 4F)
FEY ¥4 2 VEHIE (1998 4)

KA A F 2 BN RTEE (1999 4F)

Hrig =7 EBRIERE2AFHE (1999 4)

2000 AR | V¥4 2 F—t Of5ERE (2002 4F) | FEBERAASTERGEEREAREHE (2000 4)

7)) — VREAERIE (2000 4F)

Y A 7 MEHIE (2000 4E)

B T A 2 VEHIE (2000 4F)

PCB FilfSEEHIE (2001 4F)

HEVE Y 3 4 7 ViEHIE (2002 4F)

B — A B AL 2 AR S AR S MR E (2003 4F)

WHET~0x a2z % OA
(2007 4E)
BT T AMMRE GE—R) (2008 4F) | 55 RIGERAAE S ACHEE A G HEI R UE (2008 4E)

(TR PEBREE | D 8)

2010 E1R | 2E= a2y v 2FOME (2010 4)

BEFF i ER o @b R A £ 7 Vv RIR
(2011 4F)

BRECASKRAHIEE (F—X) (2011 4F)

INBRIRE Y F 4 7 VEHIE (2012 4E)

Tazyy ORERFNICE T 2 FS iR | BEXEERAES T HEE A HBBEEE (2013 4F)

HEERI (2014 4F)

BRI HAGHE R E (2018 4F) (MHuIBAEERILE

SDGs AK# T DiEE (2018 4F) B o)

FEPURIGERA AL T A E EAG T SOE (2018 4F)

FIM - BREGE - BREGHA - BIRIEER, Tax v v ok LR

https://www.env.go.jp/recycle/ecotown/index.html

rRENE, 1984 — 1988 fE[E, inFEE O EBETH ©H 5, K, K, F5, b LINED
M3 CER L R AUEFRMRX 2 @RI N, 1992 F0 b, ERL AL T 7 EER
FIXDOEFAFIRD 72, 2004 5F 8 H T T, &ZHEBFXIT 6866 T, ZoHic, EFREBEIC
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e X N BHFEX I 171 fr, A L ~OVBUFICHEHE RO S - FAFEIX X 1094 &, TR
IRBUNT 2 CE%7 & M7= BAFIX1Z 5601 fEFT23% 5. 2003 £ 6, HEEUFIZBIFEX % 55 &
L7 BEBRE I U bz, 4 FRICERC, Bk A 0f 2@ U<, 4813 AT o RFEX 23 7
V=T v 7ENT hEREBET AR & 7z [ E R X U E#iBH 15 H $% (2006 EiK) |
12, 222 fEATER L~V BHFEX & 1346 fEFTE L ~VBAFEX A3EAE & L7z, 2011 FERIC, [H
KU ~OUREFHAMBAFE X 12 128 T3 d 0, ERL oA T 7 FEZEFAFEIX 1L 88 &3 H
5. L L, DEBFEX ZAEAE OB CEREIMES N2, ERTERX OB I T3
EXDBREEME DR D T E 2 v, hEDBFEIX Dlisifh & sk o HfifE %2 algg &
5 1 DEERAL—FEEZSL W, RRTERKIGHEREFES, T aEEYROHRE
PEHGMICH D W, FHEER I NWAEERXTH 5. 2001 £ 5, LEEET T Py F
vHlE T apESE Y X7 LA L @EE AR, TaEEEHoE T ARKE L CESERRE
WP I Nz, 2200, ERL_NVOERTERXOBERBAFICAZ—F L.
2007 4F 4 Hic, ERERFERE, EHERKORHEET S 13 TERAERITEE 7 VEKERTIED
WA (R 13) 2L 3 0MMEEAL T, ERL ABFHMBERX L ERAA 7
7 RN T, EREBRTERXOFBRFELEML T2 9, 201744 1 HETic, 4
[ < 93 HuR DB X IZEFR A RE TR X % 3700E S iz 19,

® 1.3 FERBIEEREFEOR & AR TR X BUR

2002 | iR

2003 | EIRAERRTERX RS, 46T EEHEE GUT) Lemiirg FI4 v

2005 | EBSBEIRBRFE MRS 045 TR RICBIL <

2006 | T EERRE A FE A

2006 | FESARE TR KBRS GATT)

2006 | fT3EHE, MOHH & BIREE SE8E =i A B8 T AR X o Beffirtide GAAT)

2007 | FEIZEAERE T35 X AR TAF O d Al

2008 | PEERFEF L

2011 | HEAEERRE A S

2013 | TEBRAEIAFE G o O ELT A T B At

2016 | = AIEBRFE e

2021 | HPUAIEERRE R
UM - hEE NRFNEESR AR & SRR B & © B ERRIEER A SR HEE A o i
filcBIL <
https://www.ndrc.gov.cn/xxgk/zcfb/ghwb/202107/t20210707_1285527.html?code=&state=123
e ARSI E th e N RBUR - B e g BRAE U7 6 e Mg e OB A T Bh e 1 oD FicAT 1< B
L T http://www.gov.cn/gongbao/content/2013/content 2339517.htm
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ffE, EEPELERTERXOFRERE (2000—2010 ), PEMEAREER - HARFARR,
10 (4), 7, 2010.

H4F, 208, 28, EOE, BEE PEERTERXRERE 2 — v XoifsE, HEAD
BHR L BB, 22 (7), 2012

I—m oy oXTlE, 2015 FIC, -0y NREARXIEREET v a v T I v ERES R
7o, JEBRARFE A~ e, v — i om b, Bl e 7 fR T RUR D I & e R
RORINZ T 2. KT 72 av 77 vIEKRNLET 72 v a voitiliE X, HESTRT
DIATHFA I NTHN—INT L HED O REVER L MRS E T, kO
BIEBROREEYIEDIRENSEEINE. V4 7t ) a—20i{bz@E LT, W04
73 A 7 VOMEREABL, BRELEFICHREZD 6T, 2019 F FTIC, 54IHT 7 v =
VHRERBI N, ZDOFD LD 2019 FLARRICHE K. 2020 3 AIC, ZESVSHIEERE
72 av 77y (CEAP) DHRESI Nz, I —1u v M3 ERRE~ DS B R E I A A
DHIE, 222, FicrlpeaFE L MBS ZAIHT 5. b 3 —1 v ¥2050 FF TITA
2 HER AL R R 2 BB T 28k TH 5. il T 7y a v 77 VI
DIRCIATHA 7N EBEYE D 2BELFL 72, W07 ¥4 v A EH, fEERRE
FOMEELIREL, FitEB LT, $72, itz g —n v coRlfie & X h,
BEJHEECHRA T v v AR EWITEICER T 5. fl2 3, &1 & EHaEHM, ~y 7
Y —CHEE, @i, FIRFv o, BEY), BREED L. BERBT /v av TSI vo0
35 EMET 2 FPETH S, R 14 ICEMLZEE L EETEL D 2BEEZRL TS 10

17)

K14 EfELHE L RETEPH 5 fEE

December 2015

European Commission adopted the first circular economy action plan

November 2016

Adoption of the Ecodesign Working Plan 2016-2019

January 2018

Commission adopted circular economy package

July 2018

the revised legislative framework on waste enters into force

March 2019

Commission adopted the final circular economy package

June 2019

Revised fertilisers regulation enters into force

July 2019

Directive on single-use plastics enters into force

October 2019

Adoption of 10 Ecodesign implementing regulations

December 2019

European Commission adopted European Green Deal

11 March 2020

European Commission adopted new circular economy action plan

December 2015

European Commission adopted the first circular economy action plan

11 December 2019

European Commission adopted European Green Deal
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11 March 2020 | European Commission adopted new circular economy action plan

10 December 2020 | European Commission adopted a proposal for a new regulation on
sustainable batteries

22 February 2021 | Global Alliance on Circular Economy and Resource Efficiency (GACERE)

launched

28 October 2021 | European Commission adopted proposal to update rules on persistent

organic pollutants in waste

17 November 2021 | European Commission adopted proposal for news rules on waste shipments

30 March 2022 | European Commission adopted package of measures proposed in the

circular economy action plan

5 April 2022 | European Commission adopted proposals for revised EU measures to

address pollution from large industrial installations

30 November 2022 | European Commission adopted measures proposed in the circular economy

action plan

2023 | Adoption of several initiatives under the action plan

51 * European Commission Environment : First circular economy action plan
https://environment.ec.europa.eu/topics/circular-economy/first-circular-economy-action-plan_en
European Commission Environment : Circular economy action plan

https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en

IhF T~z X9 ic, HREROHFECIREAM ZHIK S 2 720, = a3 DRI
O CHEETH 2, EFEMLERRHRIEARED 1 ooy - L, MHRTICASERS L
TWwW3, 72770, ZNICETAMETIIS T T2 FRECOWRELCE 220, 4010
BREZHFVLODBHY, TN LEHORT VY b REVWEEZ LNL, IFEFEHIC
BT, HlzE, WK, FE, HA, @E, A—X 707, 77910, f vV F, =V T7 b,
FrakE&nslz 50 nEHoREFIBETONEDbDOD, LirL, %L oFffEIrI—n
YRR TITICERLTWS, ZLT, TYT7 T, ROREFMAEIZIAAE hFEHTH S.

1.2 WfFEo B & iR

1.2.1 e HW

PEFIAE OFERIRII A OHNTH 5. BERMcx, HA, HE, 2—m v o0tk
%385 20 FEMOEER AN O THE, FiRokl, WAoo ET», EEHAEDHE
HCTHD BIP OEFEHE 7 L —22REL, BEFHchBHARIUNZ a2y v, K
TEDA & ZIYAEIP Zi#f L, ZhoOFi%ERT 5.
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122 AKX DR

Kiwix, FRoHMICHIL 2R 2 L e o-bDTh Y, &5%IF, M130ks
DHER SN T3,

FH1ETE, FEOBFRICOVTEIL, RO HI LKz iR ~7z.

2 E T, EEZEIAEICBIL T, EEMAMERN R BEHTS, BIP EERIEOCRE 3 2 BEAE
WF9%, EIP O TR I3 2 ML, EIP OB IR 2 BEENIZE, sS4 ic
BA3 2 BRI, SHEFHEYA LAy b7 — o ainiciEownizE¥r an v — B3 5 B
Mz va—L795 2T, KRBT OBREZHO 2 IC L7z, 20k, BHEMEORRERA
Lriim L <, AR OME DT 2B L 7.

HI3ETIE, EFELAESTD 20 FHIOFEFIIEICOVT, FFNETIHHINEERE
FEOMAEDHINED b, ENMREWFE, BOmICNT 2907 7'n —F 2L 7-.
Z LT, FHIFFEONRUMIBIC X 5 > AT L5 D 20 FEROWFFEZAL & FHIRFTE 0 E Rl o
FERIZOWTHOW L. RWT, TFRAM~f=v 7 2cfidsceT, HA HE, 33—
v XD RGN OMIE T, FEoEN &R EZ N L. & HIGER L 22t
BT 220 EBOEMNMEMNT LT, ZREHEL2IC L. REIC, EELENTFICETES
HBOREFICOWTERL 72,

FAFETIE, 2B TL Y a— LREELE RO EIP ICBT 5 k2> &, EIP OBXSE)J L
FEAEERZ M L, ERRES 21T ZRtonh 7L — 2L L7z Z LT,
RELZEBREK 7L -2 LT, HREFED 320 EIP (thMlzaxy v, Kif
TEDA A RETER X, Kt ZIYA ERRTERX) ZHfle LT, 57 v —20ME%ZR
L7, ¥bic, AT =7 AV EZ—=<y 7ZIGHL, 32O EIP OYHE, A1 —, K, —
EFEzEy), Mk, B, ANk & oRIERGRE &L oEEEREL Rz 2L chdofiRic
HEOWT3 20 EIP OoHulisi, HEMA, FEzrEE L.

FSETIE, AR CHONZMAZRIET 2 & &b, fameiEIicownTih7:,



BT Fim

25 AR EAHAROMNED T

WIE: FERRTAZY $B4E: EIPOERIEEDT|
T2 & B 1BER20FHEDEZE BELE T AL —LDIR|
HAERROEIRDHT ELiEA

1.3 AT oKX

235 3CHk

1)  Robert, A, Frosch & Nicholas, E, Gallopoulos.: Strategies for manufacturing, Sci Am, 261(3),
144-152, 1989.

2) R.Coté, & J ,Hall.: Industrial parks as ecosystems, Journal of Cleaner Production, 3(1-2), 41-46,
1995.

3) Lowe, E. A.:Creating by-product resource exchanges: strategies for eco-industrial parks, Journal
of Cleaner Production, 5(1-2), 57-65, 1997.

4) Edward Cohen-Rosenthal: Making sense out of industrial ecology: a framework for analysis and
action, Journal of Cleaner Production, 2004.

5) Chertow, M.R.: Industrial ecology in a developing context, Springer Netherlands, 2008.

6) Chertow, M.R.: Industrial symbiosis: literature and taxonomy, Annual Review of Energy & the

10



Environ-ment, 2000.

7)  John, Ehrenfeld, Nicholas and Gertler: Industrial ecology in practice: the evolution of
interdependence at kalundborg, Journal of Industrial Ecology, 1997.

8) Chertow, M.R.: Industrial symbiosis: literature and taxonomy, Annual Review of Energy & the
Environment,2000.

9) John, Ehrenfeld, Nicholas and Gertler: Industrial ecology in practice: the evolution of
interdependence at kalundborg, Journal of Industrial Ecology, 1997.

10) European Commission, E.C.,2015. Closing the loop - an EU action plan for the circular economy.
https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en

1) REFEZREDE - WINEFERR - =32y VHEOBE,
https://www.kyushu.meti.go.jp/seisaku/recycle/ecotown.html

12) HSEERBEER O F5l & ~HB N Icd 2 EEREIE O F LK\ T T ~,
https://www.env.go.jp/content/900532540.pdf

13)  HusPEER LA BB A IC M) T, https://www.env.go.jp/content/900532451 .pdf

14) W&, 2H, =82, EhE, BaE  hEERTERXSER S 2 — v Aok, +
E A& & 5L, 22 (7), 2012

15) fadé, ERE : PEAERTERXOFRE (2000—2010 ), FEMIE KL  thafls
ik, 10 (4), 7, 2010.

16)  Hrafe N R EAE REBREE S« ERARE TR Y X blFl O N fIcBIL T,
https://www.mee.gov.cn/gkml/hbb/bw;j/201702/t20170206 395446.htm

17) European Commission Environment : Circular economy action plan,

https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
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2w BRI & R OME DT

2.1 BEEME

2.1.1 FEFILABEEGRN BT E

PEZEILE O BEERIY 729812 DT, Frosch & Gallopoulos"id, E¥rawny—oif&%,
(B BEHET v ATHRE LR L, MOEET e ADFRE LTS 2 LT, FEE
DIRBIEZHIN T2 2 & ] & L7z, Chertow?ld, [FEFTaw Y — st ~u, M
LRV RKIED 207 7m =SV L _VICER 2 YT 2 L kalfes 35, FERELAD,
I F I MBI ORI T a vAREEND -0, BERLAVTHAET S ] Lowe b Y
i, T=a R (EID) 13, =4 ¥ —, K& FEM % EOERE & EIRRE O 1L [F 8 B % 8
LT, BRBUGELRFEIR LRk 2HE( LY — v REDaIa=T 1] LERLZ [
Ne@LT, R¥aia=T 413, BREIMEALDAAT7r—< v RDBZRENT S5 LT
FHT 2l % DFEROEE LY, REWEAHN LA Z KD TS| L L7 Cote b YT,
COERICANEHEZL_VEMA T2, [EID OEFE L EMICENTEIZ 2 TH A5 H L LK
AT EFET 20, EENZARNBERAEENE LR TH S ] LiEfiLZ. 2D
HHEMBRICI, RELTTARL, aIa=T4, IHAEPE XLz ALF—), S
mBRAEE NS, AR, 32 ooEEkE O 1 > OWE, Fl 2 K OHEE D S5
B3 el LTH, TR HDEVIEEETATRT AL, REMICIEST 1 oDy
P —=2%v T () BT &ERLT. Cohenid, [HAAEERIZ, WWEE AL ¥ —
DHFENR 2 H/ET MO BHRTH Y, HRFZ 1 OTE RS LS DIFERZRL TS ] &
L7z, TTNOHDfERIZ, AR ETEZE3HY, H20VIELAVEA D L] Lilx
7z. Chertow®\3, [PEET v Y —3HREZES, K, LHO% (DREICXT S5 L T
137 <, FefirlREtE OB RO —BR & L ¢, B L BEF O X Y eiEN i x 7269 LiE
i L 7.

2.1.2 EIP [EE I B3 2 BEEFIE

EIP D FERRIEL & il 25000 & LT, Bl 3R s Dz, hEE B TERMGERLS Lt
UM = a &2 v OEBRN 2 LB SE % 17 - 72, Lo s & Ui, JREREE, o - @
TBE, FEME, WRCHEE L7z, Liu b 9, EL Ao EIP BOE L {ER D EIP 2RI, H
WO EFRILI A 1T o 72, BIP ORI, iR, BOR, A%, REICEIT 215 R0z
T, 3 »ED EIP O#EEOFAEZHS 2212 L7z, Liu b 2%, SWOT FiExEHAWT, HE,
FEE, 2ADEIP 7uy 2 b ESIL, BRWERELHERERNEZEZLL 7. Costa b 93,
HAEF Y VT -2 DRBICE T BFELBRO XK, LU EU KB BEEYIES (EU
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Waste Directive) D FEfiICxf 3 2% FEEILAE (Industrial Symbiosis: IS) D IETEREFKD 7347 % 4T
o7z, [EENARFEER L LT, BEYE RN OFZRAMA (FICH#ERKL <L), 2EP
ICEB I NN RBEEYERA 7 a v b LTOREN - BN TFEsH 2 L L= H
FH TR, DI L CREEVB O FRFNETAIRE 2B R 2 FE T 2 720 O1FHR
CURE IR AR CE ZATREME S H B Shi & DI, FEERE L v YA RET A RBHEICL,
MAROEELEETNEZH T 27-0DIEEL LT, THET 7K —, aT7avervy—,
BEE 70 -0 3 20 EERELRE. Ric, 7v~—7, KE, 41XV =R, HA, @&FH,
ERRIC, BIFFEENE T 50 HOHBILE T v T8 %1T > 72, Boons b DT,
BRE 70 FEB 3 T 2 AT 5 72 0 DG & BlEmARE A 2 RS L 72, Bedll g, PERILEDR 7 n
ZATHB L ERMFAL, EELAECET A RHEORE, EELEDXA F I 7 20H
Roteft, e 2 2MRFEOHED 3 D% @ L C, HBHTROREE LT 5 2 & & ilA
7z.

2.1.3 EIP OB H3IC B3 2 B EM S

PEFEIAE ORPBEHR (FICHIER, HEZER, maLsis, BEhzEs) BT 5
721, BINERICOWTIE, HlZ 13 Fang & %, [hEO = aEERRICEWT, EEF <
— vl vz T RGN T, Eili D 5 WIdEh R FET AL 5 | LT
5. FEIO EIP D7 —RARAX T 4 %l U C, BUTOKE], FEEOHME, BOR & EHE, ER
71, “EHRTE & 2 OJSH, ERY AT 4, BE, WBA v v T 4 7TEHEOREZ L 7.
Liu & %, [HIHERITFTEERBR Y AT 4, KEMNMBEE, aia=r—vav, flE
BREOHRELESINTH 5] & L. HEERICOWTIE, BORIKR, i, EE4ry b7V
— 2 L)V HA I NORFRLE, T T4 F2—v DL FRTH 5. Wang b WiF, Fifil
2@ CC, BUFIZEEALREEZR/-1LCTED, EIP 70y 7 FOREICE TSR
BEEZREL T2 EEHL2IC L, EIP 78Y 27 b ORID =011, 2R, #%
WY, tEaR, HEMRRIEZ S04 OFBRBBILERH L L BN LT,

B & BHEZERIC O W T, 21X Geng & Wi%, HECEZELAEZEH T 5 @B L&
BEICOWTHHT L7z, T afEERREMO T2 A ) v ML, EANFFOFH A, HBGL
W, e ch s, [EEE, IWEMINTREGRBOR - IR, REFETE, Hle A7 4, AMERK
DARTHE] & L7 Sakr b '0F, RO T aEEMAX T e 27 PO kEL ¥ a—
U, (RS N7\ a0 & FHERR L, LA e s 2BR, RREWAMhE, =ik
TERILE, BOR & BRI A, A & R oRE, MiliEHEch 5] L Lz Pak 5 17
%, BEEIP v =7 b OIERK & HEER %2, SRR, SR, - e
MER, AR ERICHITTERLZ, Xing b ®i, FED EIP O BIHEK & RBEK %
WL 72, BEEE - BRI BUNOBOEA 4 X v R LR, RE0SNMBRNER<TH Y, (¥
BOEHE G L TR O EIP ICH3 2 Zilo KA, X o ICHiTEUNIC T 288 Mi oz, B
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iR, PRI O REE 2 B L 22 R A o RANS KRR & LT L 7z,

2.1.4 EIP OUX#Eh i1 BE3 % BRI

BXEh S ic DT, Bz Ya & 0%, TREFIIFIS L, FICHHS 2R, B,
FMOMREBRNE, MBUSCIED S AU, 2N IAERRE B LIS NS 20 EE
ERENIcd 5| & Uiz, [EEREOHEICE T 2BUFOKENL, BUg BRI EDRE,
HIROMREWIFA R F — 2, MBS, TEERREF O 2 AEZE MM (ARREAEZER X« EIP)
DFHEH A4 X v ZKETH 5| 45T L 72, Shi & 200F, FELHEE S 2> 5 F1E Guitang EIP O
PESESAZAL DEREN )] % 43T L 72, FRic, 2o ok, hEORE & HIEORELZ T
. oA L LT, Ml X A TERIFE & Bl 8D Y — X — v 7H% Guitang D
A ) R=vavOlEINTHEZ L EZHLIT LT,

¥ 7z, Shi & 2%, BATAYFEIE ~DIKFENE, EiR7- 0 022/, FORHEEE & L T OB,
HUS~DEED 4228, EIPETAF =2 VP OEBEARAERTH S Z & #/R L 7. Chang b
M, EIP OEHE LRI E T 2 SOo0EEREH L L, FIENESE), e, &8
FHY - BEIIEEER, HEHEE), FEHEOEIITH L L L.

2.1.5 HulspEZE A I B S 2 BEA AR

T T T, EIP NOREFEHA: & HfEEZE L (regional industrial symbiosis) % & ki i< [X 7]
LCLba—132%, HllEEdA 3 Mirata 212X, UFO XS ICEREI NS, D
TV, EEHRAMSEREOS» S (Hlx X EIP), HlL v Fcicib kL TULHT 3
Z & THB. Chertow DEEMLEDERTIE, & 6ic [HIgiEE) o h cRIAK 22 L AEBIR %
FroCwaihBoEaL 32, WHE, tha, A, i, ik &o&FESEz &0 C, B
AR FIRFICIRME T 2 ] & I NT w3, EIP ISR DWW s e S 1c B 2 fge &
L TlE, Lyons b %, 7F ¥ AMoBEUR, g, BUERE, FBEEVLHEEFEES OE
EE 7 v — D0 EE L C, SMPEEYOHBMHEHLE 7o - X L — T OREEEEL
7. ZTORER, 7o —X P — T2 MHBINCER T 2720 D L 7= A7 —VIdFEEE T, B
29 2 DEOHFI ZHE T 2 ERRFERICL > THLENZ2bDTHLI L ERLL.
Van Behkel & 2913, JI[IRT 0 EEZE A % 5 RICTERBIICEHI L 72, #8 & EEE A R AT
SIRICRED B 0, EREE S ORI A L, Tax Y VBORRE L CBIFORihE %
B3 EREEEOERICHHENTH o2 L RIERH LT3, BBILS 291%, Jtul=
IRYVICONT, WED AT T — 2 2 YER - FEEEE RIS S 5 2 & T, ERERE
KEIFE2zazy voREICOWTERLL., TaxyvEdulbic il AR oZ
fbxE% 3 25, BHS ik, FU Aoz Y v 2RI, YEING PR
e, RIREIHIE, A4V F —HEME, R R 7 & D% v 7204 2 17 -
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2. KHS 20, LU=z 2y v o 58 10 FEoWE 7 v -2tz b Lic, YE
78a—, CO2 HEDZA & 2 BRI, =V T7THINOFEEBEIEOELLEZ P L
7=.

2.1.6 FEEHAEDL v 2 —ICEEd 2 BEENTSE

LA CET I L2 —@MICBNT, EETo 2B ICET 3L v 2 —iiiXiT,
Bz, KPS 2 %, A L Emidtd v S S 0w CEEFEIFE 2 IR R BT HT -
sl U7z, BRI, BEERATSE, EMEEHE, TERKERICEE S 2 H9eic B3 5 B o
WaiT5. 72, HARL hETOERELEBORDHELE & FTFEHER O I 217\, 5D
R & SR DR & U7z, EEELA O RE O] - KMERICE T 5 L v 2 —amsl U,
il 21, Linda & 39 1%, BEFMFEEONESLEEDO SV - v 7% T 5 2 LT, EELAE
DfEEZ 2mICHEm L, 400 [EEELXFEE L 2. 3 SHBEICHEIh, 9200977 7R
ICKEEI N, BREE LCiE, IR Y — A ORI IC X B I 2 R L T B
&T, MFOEELRRT 2L TH 5. Luca® X, FEFEIAZFEH L &M L ~LicE
THMXEZLEa—L, 2009—2018 £ D 26 AFwSCIC BT, RO Bk B, #h
LRLVCEMLEA V7 I9— 2DWMEIER, LA <TA vy 759 — v xEfolE
BLREFERICOOTON L. £72, 2hp o0 EZIRE L 7=, EELE0TFERYY
— VBT 5 L v 2 —isliE, BlAE, Musa & 32 0%, BEFEIFIED InSys v — VB3 2 i
KxELEa— L7k BRFELICHOMIZEL T, SEoHEFR#ELLY —LvE2EAL, £
REPEER X DREEF L IR ICICH T 5. 26 DY — )Lt Pinch analysis RBFET VY v 7z
BLICHK DWW TEE GO TS, Z LT, mE{LY —V2FERT 5 LT, fEROMRS
& EFAZEE L7, Melissa & 3 1%, PEERAEZNNTE2ET Y VI HEELE2—L,
FNoDyIal—vaviiE MHAFEHAAI=ALE 2L —2a vy 7 72T D
B e L7z, iR e LT, ABM ICHD W7o 27 A8 )22 13 e AR o 3% & T ic
BOCHEHY R GETH L. FrEEEAICET IMRELRD 5, BRI, KA 2.7 Icsdl g
5. ZDIEr e LTiE, Bz, EEHEORE - & - AP0 HE L Y B3
5L o —i, HEIEE & ICT Hili o el % B U 72 BESE LA DB 32 L v o —Gf,
EOR DA L FERIAEDEICET 2 A =X 4, BORIZEEIA % (L3 2 55 o i
BT AL a2 —EER D B,

FTREEEL Ay P =TI oW EE T o n Y — BT 3 B

p=(1113

2.1.7

AEERTY LAY P = aticEk o EE T aw Y — 1T 2 BFEMEIE, flAE
Huang 5 37 (%, Web of Science (core collection) database 2> b 7 — X Z R 3 5. MM X
1984 525 2017 S L TTH Y, FEFEMACE T 2 BHEWITE D 170 KG X 2 HEE L 7. GH&
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HIEF LA Yy T =200 (SNA) KD widiEr vy b7 — 25 zfTw, 4 0@
ZHEE L7z, Meisam 5 3 (¥, Web of Science database 7* & 962 AGi XX % EE L, FHEHG
¥, THFRAMYA VI RONESEHAGT, 2001 455 2020 £F T, @k 20 FERHIC
BT, EREFEERETIHEFEY AT AV OBHE L 2 20 FE L B, FELF
o, LR L7, &%, 7T OEEEMEE L. Reza b 3 1%, Scopus 2> 5 1997 42>
5 2019 4% T 112 AGSCERIAE BT 2 2 FENR e L, thaty B 7 =200
(SNA) & Gephi Z VT, ¥ —7 — FOMERRZE L T, 6 DF@ZHEE L 7. Guillermo
5 40 (X, Web of Science 2> b 1996 4 —2019 4F 23 4E[H] D EE MM (Industrial Park: IP) (1< B
T 5% 966 KX E WL R & L7z, Wordanalysis % Fi\»C, T afHm & 4 D DK, K
Tl 6FEMTHL L ERMEEL. 7, Ay VT =702 HWT, MG & E/
g, BEBH, FFENCHESE X Nz ERAEEE L OB A4 v b7 — 27 ZHEE L 7-.

22 AKifFFEOHED T

22,1 HFHEEOER

TR ZSEIC, FHFEZRDO X5 ICEXRT 5.

FEEIA T OWTE, EBEERYE, A X —, koEfEe 35 2,

iR IC O wTiE, #iiA v 7 7 2iEM L 2T o fiHNOYE, AL F —, Ko
#He L, —REEY ORI Z & 2.

HuIPESE A 13, PRI LA A o e sk L ~vicE CEI L, WE, = A F
—, KRO—MRFEEY DR 2 & L[S, FIE, £, A & ofEHBRE & okk4 7
HIR - FHCH e &, EELEE, FERELMBHRICIIHRIREED L LT 3.

222 ARHEOLLE DT

LAED X 50T, RO ICBh#E S 2 B Z L 2 — L7228, LEa—LEifED
%< DiE, EIP =) THOEFEKELZFHLE CT\5, EIP &) 7HOREESAEZERL 7250
SCEA e, —J, Bl A BT 25 H DA, 2D ORI FEEY ORI L AR
HOHICH > T\ 5. EIP OFEERAE L, & Sic oM ERIRHE & o AR % [FRfIC
R 2RI D v, 72, B X o CTERA A 5 EIP % L ATRE L 3 2 EERR i o
7 L— L& L 2003 me TR0,

7, SIEHEEEL Ay VY= aicE O wEE T an Y — BT 258, 131
Web of Science & Scopus D7 — X X — Z 5 b BIHRGMC 2 MR L, MR S N7z i UL BRE
1), WRBBIRO N2 AR D 5. $ 72, FHM OGRS, BAFRSCHR D 241 75
(W) TS EZFEL Lz, 2 LT, EHeo IR L ~ v S D X5 7 #ifH o ERESHT -
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W i3imo T v, & b, EEHAT 20 FRO RIS, HHIHFR O BT bR

(AT LB &ML THY, ZofICET 200 b Mo Thin,

AWFFETIE, Google Scholar 2> LR T — 2 AWK T 5. FtEFmwT A Y P T =270
ICHOWT, HA, E, a—ua v 50 3 OISO FHIFEo Fik, EEE ML, HiRE
DEMAZ B L 7. % LT, EEEHAED > 27 LB TGN DR & Hllkr 4 3
&C, SEMICHT Iz, VAT AR ORI L L ERIER 2 T L. 72, EELE
ICBE T 2 U O EBRFER UV FEOMAE 2B L 7-.

¥ 7z, EFRICHBATRE R T 7 L — 2 2 RE L, Z @A EZ R, EERIE O ATaEE
DD B, MEEEO EIP fTBUE AR 0 % H 7 ig, HUO A, Zo¥Ficb 7 2 EEE
B, XOIESCHBEROIERZHEET 5. EIP 290 & T 2 FEFELA o icowTid,
TR ARERCR S 3, AOME I N HIERE I R0 FEREERT 5. £/, WHOHE
Btz d 2721 T3, EIP Y 7THE T ) THOFEEY, AL F—, WHKEE
0 7-PVE O SRR, FEAUITEE ROMERGRE L o ERROINY AN TEERT S
X 5T, EIP I\, HlliC B 1 2 LRk M FEBIHRE D /1 i i X 2 fL4:B96R 2%, EIP
RO E T AHIBEE A DEEDOR X 2{LElREL T2 2 & 2 HIET.
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B3E THFALA VK BiEE 20 B O FEEILARTFE O FEER R

3.1 5

FEFEIAE (Industrial Symbiosis : IS) 1, Rt AlRE R FRIED - O OEBELRBERKY — LV Th 5.

ChertowDld, [PFEZEILAX, VHE, =41 ¥—, K, EIEYOVER 2G| % &9 7 PR
WBEMEIC X o T, EESEICH L TR 2B B 2 S & 2 | & L Tw 3. Berkel 5 213,
[ERT LA R EE I DR ©H 5. Fric, PERAFE 7 v R (H 5 W IREHT Y 7)
DFEFEMEFH TR P ALF L LCffbh s | L LTWwd, Tz, EELAMEZH
WL E IR ST 2SR Th 2 MIEELE A v PV — 27 SFEET 5. Mirata
b NG, [EEHAEOERICIES T Ay V7 —2&BMNL, WH, 2, A, B, x5k
ORI E ED T, BREE L HAR D RN IRt 3 2 ] LHRoEELEL Y VT —7
ERLZ. 0L RS oZ{IcoNnT, BHIFEL, PR Y R T LB AHBRT
TREREE D DB L ~ v E TRk L, AEEHAEME L T & 2 HREEIE, Fin]
ettt AL T 2720, MAOHESICE D WZ EE I EREL TR L /-

KL T, PEEREDOHHIFRICOWT, TTERTEOMATOMIE, X7 45
ROFFFNZE & ERERICOWTHIT 5. RwT, HA, wE, 2—nm v SO
OWFEFE, FiEoEm L 28, X O IGERL 2243 Es 1T 5 20 FEoZ{LEH L
ICT B, RIS, SHROBEFRICOVWTEHL 5.

3.2 WhETFiE

321 T—XRINE

AWFFE T, HRDESGHRXE D %K, TFRA b~ A = v il cinizo, JGH
XHEME4, TF¥FRA A4 =7 %1T5. GoogleScholar 7> & 7 — X %R T 5. 2004 F
IC Google Scholar 23 AF & NCLAKE, FiEzMbOTHEMEZINELIERL TE /2. ZOfER,
BRCT 7 2 2 TE 2L AR ONFEAE L CHIML 7. SCRRO IERHIPH 2B & v
FHEM D BB, —H, =T —F_—RICL Y, BXLEFTHALFALDOF—7 — FLHKREK
AREL WO D B 5. AR T — 2 R =R &L L THOYEREUTHEE D R DT & h b,
Sl oFMABIC 527 ET — X% X=X TH 3 && %, Google Scholar #iGH L 72, %
WCHW72 % —7 — V&, [industrial symbiosis, urban symbiosis, eco-industrial park, eco-town, T
ax vy, MISIEERME, HUSfEERILAEE ] ©h 5. BRI, 2022 F3 ATHY, T—
203 2000 EA 5 2022 £ 3 AL TORNLEMLTH S, MIXDTFA <A =273,
XX DI DEA YV T TR 727 FREF—T —FEREZICHT 2L THB. 7
— VAN T =55 1061 KX HBRB NIz, ZoHrs, Kiffge L Bk #y, BEL
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T T8 AEHIBR L 72, F 72, HEEEHA R WRIGH Y 2 RHIFR S Wi, Ao HEY
BT 27— 2 %&ER LT, 981 KOG AEobiz. T 5T, 564 KROFEFIHFEE, %
DOFICHA 45 A, FE 183K, F—1 v 166 KOG EMERA L. T/, FCRTHIX
OIS E O T B ECE & BT R 3.1 ICRElZ T2 D TURL T 5.,

® 3.1 PSR UHCGR X DL & Rk

E Q15 At PEXL At I At

A | Ak i | Nk A | ek
SR SRR 824 157 981 792 140 932 32 17 49
ERFEH | 266 32 298 252 23 275 14 9 23
HEIWFTE | 484 80 564 462 69 531 22 11 33
H Bk 335 59 394 313 50 363 22 9 31
H| 34 11 45 15 2 17 19 9 28
Hl163 20 183 160 20 180 3 - 3
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agent-based modeling—agent-based modelling, eco-industrial park—eco-industrial parks, eco
industrial park—eco-industrial parks, ecoindustrial park—eco-industrial parks, eco industrial
parks—eco-industrial parks, eco-industrial park (eip)—eco-industrial parks, eco-industrial parks
(eips)—eco-industrial parks, technological development area—eco-industrial parks, devens eco
industrial park—eco-industrial parks, korean national eco industrial park—eco-industrial parks,

eips—eco-industrial parks, eip—eco-industrial parks, campbell industrial park—eco-industrial parks,
mfa—material flow analysis, material flow—material flow analysis, life cycle—life cycle assessment,
LCA—life cycle assessment, relation—relationship, emergy—emergy analysis, united state—usa,

united states—usa, industrial ecology (ie)—industrial ecology, urs—urban symbiosis, ie—industrial
ecology , IE—industrial ecology , life cycle assessment (Ica) —life cycle assessment ,

coordination—cooperation, tianjin eco-city—eco-city, dcf—discounted cash flow, japanese eco
towns—eco town, eco towns—eco town, ioa—input output analysis, firm—enterprise, Ica—life
cycle assessment, LCA—life cycle assessment, nisp—national industrial symbiosis programme,

national is programme—national industrial symbiosis programme, optimisation—optimization,

constraint—barrier, construction industry—construction, freshwater—fresh water, heating—heat,

notion—concept, abm—Agent-based Model, cement industry—cement, limitation—barrier,

Conventional industrial complex—industrial parks, industrial complex—industrial parks, eco-
town—eco  town multi-objective  optimization—optimization environmental
performance—environmental assessment, environmental impact—environmental assessment, eco-
towns—eco town, ecotown—eco town, resourse synergies—synergies, sound material-cycle
blocks—sound material cycle block, Sound Material-cycle Blocks—sound material cycle block,

Ecological Sphere—ecological sphere, local organization—organization, recycling—recycle, ulsan
eip ulsan—eco industrial park, company—enterprise, korean experience—experience, chinese
eco industrial park—eco-industrial parks , urban metabolism—urban symbiosis , material
exchange—by-product exchange , evaluation system—evaluation , obstacle—barrier , eco
efficiency—efficiency, eco-innovation—innovation, industrial ecosystem—ecosystem, industrial
ecosystems—ecosystem, kitakyushu eco town—eco town, kawasaki eco town—eco town, kitakyushu
eco town—eco town, by-product synergy—by-product exchange, chinese eco industrial park—eco-
industrial parks, cooperation—collaboration, environmental benefit—benefit, environmental
assessment—assessment , regional level—oregion , economic benefit—benefit , resource

efficiency—efficiency , ecotown—eco town , Ecological Sphere—ecological sphere ,
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company—enterprise, networks—network, synergy—-collaboration,
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aspect, article, attempt, author, amount, analysis, addition, basis, baseline, Condition, creation,
complexity, content, context, consideration, country, coal, circumstance, china, degree, decade,
denmark, date, demand side, dissemination, demand, detail, datebase, Establishment, establishment,
end, eco, emergence, example, environment, effort, figure, focus, from, fate, form, field,
france, growth, gallon, hundred, hand, iron, insight, industry, industrial symbiose, industrial
symbiosis (is) , IS, instance, idea, implementation, issue, interest, importance, industrial
development, industrial sector, industrial symbiosis, italy, japan, korea, kitakyushu, krw, kawasaki,
key, lack, lesson, learning, literature, Municipality, municipality, metric, mean, mt co2e,
need, number, node, order, overview, operation, place, perspective, previous study, present,
part, point, paper, period, quantity, regard, reason, research, recent year, reference, researcher,
review, sector, sweden, south korea, symbiosis, set, self, state, study, stage, symbiose, territory,
time, term, top, ton, thousand, third, total, teda, user, unit, uncertainty, use, view, work,

way, world, year,
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