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7) Odum, H., 199. Environmental Accounting, John Wiley & Sons, New York.



14 XU XS7ISUNR|E o+t

Mol AAZE FUH = o 7HA RS FdE T 9= 271D e
o] gict. o= 1% ol Bo /el el N A7 A5t WA} AujE e A
259} AT WA Aekagell A, shte] Aol el A 717HA] AHS-H
R EE duAZe LT delE Bk @EOlE}.

AN A H7HgH 1 Ao} = l
SHAX A2l A 719 S & 5 e ALY %}%% 3k ﬂ%‘ﬁ Fots &
™, A& o)A Zg vlgE dluAe] S Sole A A T
les}% Aoz Aot

A A&ARAGEmS) = BarEe] M ARz 7hA] B Al2Hl9] B

]Z-:/HQ.
= 01,

olo

e B7NaE olulA) Ae) Alse] AR %, Aol e 844 33}
A= yofshs BT B AR

oM 2] A4+ (Emergy Yield Rate: EYR)w A|2E 0 2 RE] A4HE ArHEo] 73]
B AA oeA] S AA wro 2 RE woH w3k B fyE FujAdel Oﬂﬂw
Fo 2 pro] AlLkeitt g4 5518 (Environmental Loading Ratio: ELR)-> A}<18+
7 Lol 71908 ARl T3 R EAARI Akl e) foRleS /]Ulﬁf}

HU

. ARSI A #9879 A AR
1) thah73

o ALl 4HE Yehle AAARZE A5 /M A FYFAYLHGND) &
o2 YuyE AARFolth 18 1960t S0 AARA T/} EAALEL 27}

8) o2 Eo) Mg 43} 1Y) e e AUAZeIAR H7] UL AR AAte A 4ol 3
ﬁo}u}



MRE XY RSTISEHRE 7| 0|28 u&E 15

lo
i
)
o
ki
i
T
Ku)
=
i
by
bl
i
>
QL'
N
i

A1 E Adeke A=) gol thFEEA ZAA
9] vkl e AESo] BAT
olRIF e F AZZ UFE o) AFAEolh B, B, 2580 S A

AEE A0 F5A FE AR WA B A4 L EE gk @

Aoltk ARBAEE 82 e BEHT JEv F2 FAAZAL] AL
=g Prsleled 2452 ot
whglol] 70Kl SoIRA EASARA Teln $409) sl dheh £
]

OECD 50 F4l0] =] e A4 BHATE & AN & A= %4

Y ALShe 2o U], £4, A7) 5 B4 QARE FHOR ALAAE 74

sk 540] ek 87 A AR olo] AE AXAA BAHF) FIHA B
P

Q0 4o A(quality of life)o] H3}E A0 E AnRe= A0 4o A %3]

7hAHEIA %

1960 At o]l S0 7Nts]7] A28 “AFS) 2] 1 (Social Indicators) = A A3 ¢l] T
S3hs o= 17 TIAIAA R RN o] Wkl whE} 57F Z2 Aol
A0 ASEAL 4] A 22 B5 g el thet o] 8 % S Aol tigk B4l
& vrgska ok ARSI A el tidE A7E2 ‘ARSI A H(social indicator)’, “AF2] 3] 7]
(social accounting)’, ‘AF3] X 31(social reporting) & TFESH Sol= AA=H

AFEJAE Tl tig B ole B “old ARl 71l ofsf Bk u X1E A
ol A2 o]E Ztoll AFEF P9 o= g =19 A et AA, = v

5

4
o B3l B RIS shEshe AR 02 sebd 4 ek Y ASIA T

-



16 XU XS7ISUNR|E o+t

<3 22> AFA AB|A S A

gob  [mulgy [HExE
sol7d | BTAeT, AEFAIT, PUE, TEME, FAKLS,
3 TUFAIT, AFALT BYE, FAFALT AU
543t

Do |MEel  lEvels wagdols day d3Rus, SUERUS
=

I;I:I ?-J_

T

CIFEE  |AITE olFH|E, AFITH|E, X9E HYUE, XYL MEE, XHE
et ols |=0lSE

TN |dYASE lPrAHlg, InTRAY, BT, st X
=
—

asoyy |25 102908 2528, ASHSL, 4543 JRE, JRF
1 == = p— = p—
2) TE gEAElE H7IAS DA} BA4H|S, TA| SE7ITO| HRASH|S
L5, | aH|$E | GNPO| CHSH DIZkaH| X|ZH 1QIEh At|X|ZoH
I xzez | 2oMzs
TE | ZAE
Mzo| | AH|K} E7MEE
kX
HNEEEYLS, YA 5 T DRE, MDES, Al 2|} 7AH|,
Rl F[oIX} PAH|, AIKAME R 22X, o7|Yx 224 8|8,
DETE | DYZ2AH|G, 7|20iA 22X 6|8, A M27|s WX 2|E SAK}
HIE, &7|24 oiM H|S, 0IMFAXI 2(YUALR, AYE mSIINY
AU TE7|ZHE AR} A
7ol WP §U4 FO D ZEAZE MWD HEAR AZ X5
Rz olZAZ x|odd IZAF o AFHE WSINY AIZLT,
oy |7FPES 717 £50I8, 7123 88, A(HP) BISE, A4F UIEE
I =
3) SEEC [ 22AIZF OER) BEe| NN 0IED Xistd niEE AER|
o oIZHEAof CHSH DHE T MEIEQl OlAF R Rk2|of CHE DIEE,
L5, ZIoIAEH ©oO]
TEH— T e
TA = =
t oimy | UPVEGUS, NTY funeAE, M S48, M LTS,
CIC) Mool 5, AEEXME 22X H|S
E!?;‘/'\—E_‘H [ PN PNE= bN| S X|O10FA (=]
-Tl—l' O|% =HTE, O|—|'§, :I'L—|HH§, -rln:tan_ul'g
22X}

BRI | MEIAR, MY DEISR, M 2RARE AR, ol Bet
e [, dAsE d3sE
A | eSx ZNE, =SxE 524




MeE XY RSTISEHRE JHe| 0|2 uE 17

<3 22> A%

Zole| g7 WIS, Tole| sTAE|, JRF AHAIIY DREF,
'?L‘I

3|stg, SxlY 28, FSE, ol oL ChEtS HAEATIDTiE
o Jjelthstets meY|sel SET U 0|5E o|F, SMolTH|S,
EiimES
mel 1oL sp4 melo| WP WRO|LeI4 mYlo| W Zois
4) Do WY, 0{IA} H|E, DY 0| g, AFREYT ML shm
B8 |pexe |SET 3 SR S 10ld malpls, Y 10 AS0Ix, Sy |
L Z oot MSA M, StITMB AT St B {0l1T ST ARt
T FAS, HEoA Of WR0AL 7FTE WSH| XSS, WSHH| A7l
EXjH|8, WH| Reol| i3t 214l 3 Berool
psan |BYE, DSS XNTIS &Sol Bl WS oH@el 23}, DR
HSZo 1 ZYMo| FUE, MIEOK tisHY 1|8
mEolAl | AW 25
Jley, AR HE, 9, HYT2Y CHIR T3P A A
SEAHZ HO b[ok %017 H|8, SFAl Df2E|4, Foi01PH|S,

Hze|uy, Jhelel HZErt

o1

HT
()

Jomtete, ZHAIYE, FaAlgdlel 48|, ZRHE, JI4F
HYE, Liett SEA, olgtg, 7Y 2, i

T
Mo

S|AREIZAL S 101Y AR, HAHO|ZE, UYUSAMWIE,
747 2 BHIX|EE, 2|ZA{H|20) oyt o

2

e 4
oy 2

I
Ao

< L]
Fus, FUNIB, FUSKE, d2 FUHNESE, AW TS,
RO 7157174 U]E, J1RE AFSHE J1TE AR W Jlpels
Felof st RISE, TAIRE OOl IAIS, TAIFE MARS, 2E
FEORE AD|, Z2E2%F WEOREAAIZIR] O|AlElss, £[E FEAOIZA|
ABxDu ok Feae) foks Fuus flots SRR, JFPE
F7H| XEE, &k 258, 1€ 12 =5, sl 258, d47Y

AILE, SSY ALE, UEHR AIZE, M B AEE, FIAE AE,

gt TR T MalEIE, 101D MR, 191D o URIARY,
SLQAIZL B2 2247, FEH SSHEINC, T2, TRENS,
sS85t Baths, HAFA| MEI0IR, Tl DIEE

FQ3id 2UE, Fess 2T, FREA HYISYE, FREA
L2TT, 8%, SoeHol et Bol, ALY M HI,
HHPY w2




18 XY XETISEHR|E A7

<3} 22> A&

Hop |2 |JiExE
JIEEEA | EQlakElE QIFTMY|, B X2, JIEAE AXS, J|HAHY S,
2 shA | OIMAHAS, O|ZAIRE TA|
7|'2_‘E:rL—;E v (=1 o| A|C] MSIElH| S ‘='o|-7t-|7|:r1_|:| (=]
°|O|'X4A4 ol 7}'?_1‘;7—, 7|'?'-—‘| I H?‘oo H |_§, Z2Co =
—l——o o
JHERA| | A olof e Hal, wRR ool e BT, e,
7 of Y| |IIENBUET
N
Mol | ZHEX T, oRES £35S, AMBISXAY Y $BAF, AlEH
TE Y25 |olSof tfst BT, FEH AEe4
AEIAS
AlBIEO] |hSEMA SEE, IsloldM FES, XYl oM FES,
of Z7t | BWAT B8, TUEE T, AUSA Hoig
PEMERE AR717H|S, THUMMN NHERI|ITH|S, TUMH
8) cype | THUTHES % T, 33 EAM HMS 3B M IS, 33
oy | |TME OISKS, SMel? g, MRPSHIE, HR0 BURE,
= A TPEE, SUE ¥ MAIE A
0 = s - = =
or SAIZYE, HRojshsls, ofWRlo|M SHE H ofyjEeuy,
SE|oi7f2E | TVAIEAIZL TVME Z233, ofyteksol tht atEZt 3 2ate0l
747E of7|2Es| XEE
WE| UM HEUE| SN ATUE Sy Z Alb) g
wron | DUUF, ol Gz dolwm wduis, £ HEXS F2
Elo| ol |EERH BRNY, FRHX ZHE, ofdez g, A d|8,
B FRUR| WS, ArEa TsiHs, MAME mazAs, KAz
-‘-’-IEHOH
9) |:éll—a(—lol—q-| HEA AT A =% = o|s OFRE2
o ol WEA WMASK|S, RHEX DEAIDO| 2|6 AFURIS,
MEL | mon | DSADOPISF 2748, SMUUSE AYRS, SLUSE
T 7| =l OH
PR epof or | MM
TE (Al [xplmol ®2ESE, Eelgrt FHSE, Fous ADS, suwz|
olgT  |mjdlmolR
polsey |NOIE ZER 1Y TS, FoU MYUE usa 1 o1 B3
T8
omgzt | Hxmslol ChE SRl M, oRHEdol fEt oM
i _ oo .
= G5 A7l wel vga Wspt slod A, AW, ARRE, ARIeE, &5



MRE XY RSTISEHRE 7| 0|2 & 19

12, 3&dX 9 b, g2 e} oz, ool 9o A3 AH Soltk <H 22>+
ojgh &2 AMEJ ARl thet dHE Algstar ok

737 A3 (Quality of Environment Indicators) & 38 S| S4-S 913 Y9
Feta & e AR B AFE AR R B AFERE AR
Atk B4 Ak 19709 2 T SAEA Y st uhe} SFA kol e
A3 Fao] ZxE

1978'd OECDS] TAISAEAF/N S L3] 9] 7dtel oatd *}Wlﬁ% Azt
Q1T BAE, ARARE AN FER] HAE PO Fths 540 U
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9) Verbruggen, H. and O. Kuik, “Indicators of Sustainable Development: an Overview”, In Search
of Indicators of Sustainable Development, Kluwer Academic Publishers, 1991. p.15.
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11) Daly H. and J. Cobb, 1989. For the common good. Beacon press, Boston.
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relm | MEE, O] 8 S, Heixje, Mef o 2S, WUEslsKeel T
T L _ - -
51 Z MMIEsAtee| M, H7 |2 ¥ @S2 et 24 w2, 2gH|Ent
- HEA Mot HHEF 5

27) Bossel, H. 1999. ppl17-19.



M23t RIYEhe| RATESURAIE Jite] o2 D& 45

© 975 & F Ut

<¥ 210> A&7be BAAR 2 AFAAY 25

CHA| = EMR A7 22 Al
sl MEf AR Al
| f;l_;:”% ‘fgg;%“ =L UN(1996), US EPA(1999)
olgd_Algfj—HI2
R X|2_AlEf—HIS
3 e =SOSR | yn(1996), EU2001)
DPSR, PSIR, Extended PSR(including
ainaRol| Hi5d institutional capacity building), DPSIR(EEA,
4 PSR %DSRel 2 1099), CPR(AGDEH, 2001), DPSER(242!
2|,1999)
51 olut Zaix|4& World Bank2| =*{%(Genuine Savings)
s= eEAT (Hamilton, 2000), UNDP HRD2| 2IZI7j kx|
WEFS| =718 EAX|SAHX|=(ESI), XITHEfX|
50 5174 makx| o Z=(Living Planet Index), AtAXE=X]4=(Natural
=S oETT Capital Index), S 2FAX|=(DUX), el &
ZITRE(EF), Emergy XI&EMX|Z4= (EmSI)
K| 2SRRI X 4=(Global Warming Potential
~ Index), EE2Y2IX|4=(Pollutant Standard
_ { Ho s )
58 | &8 FEAT Index), S 2IEAIZEHoF ZRX|%(Water
Quality Index), ol= % ZHict CHZ | RX|4=(IQUA)
5 AME|ZH 9 stASSH Al | Ronchi et al(2002), Valentin et al(2000),
AN M2 Ravetz(2000), Bossel(1999)
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@ AL A, A9, BA, A8 54 2
B AETE % 89 YFA 20
@ AL g R BAsk AR A e ol

4. 4=
1) 77k 55

& 199439l FHE A&7 I A (Sustainable Development: The UK
Strategy)oll A A1 E A&7 AR AL Ao ol wheh FAzte] AR-2dH
< FAEke] 19969 11870 A% S B G Ad7FeEHAEE UNCSDY
DSRTZE g & 3 DPSIR(driving force-pressure-state-impact- response) 735
A1g3hich

1999 12¢0)) whgH “ghe] A =% (Quality of life counts) Hi1x+= 15702] &4
AT} UTA Y FAATR TR BN RAATE AN eHedeh. 44 %}
ARARE o]t AFAAE 75T FHol I FAolza & AN A=
A&7 A7 g AAF oz 2ysial GutolAl 1 W8-S war A}
9 Aolw PIATE Ad7lswae] Bue} Ao g2 Ao,

A&=g Folal, A&7kl et o

o A& AAsk &’l"E Ao EH‘?} =l 13E & F e EFE AREst At
St Zolth 15719 F+8 A HF(headline indicators) 52 A&7 3714 543+
71285 S, AR, BA8, $HESE EEe ‘4] A A E(quality of life
barometer) & T3t AR EE A&7Fs3 AA, A&7bse A Y] #4,

3} A9 e, S gFoR ] BAFA, FART AgEs 498 A5R7

rU

28) UK DEFRA (Dept. for Environment, Food and Rural Affair). 2004. Achieving a Better Quality
of Life: Review of Progress towards Sustainable Development, Government Annual Report 2003.
London.
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2z 74 gl
<i 31> 979 AETFEHAARL (7 - FY A 3) vl
X E N _ =7t .
(Regional Indicator) (National Headline Indicator)
H1 | Z# Mz 101 SRIPIR 121 GDP
5 GDP OjH| & FAH|g &
= o4 ALX = o S
H2 TXI' X'"Eu |_|'E I:H[:Il ‘l‘xHle AEI?_*EXP%—'.E—KPHI%
o Z27Is9d olgtoid| Z27ts9E olgtoid|
H3 18 A =0l T H|S AN &=ol S
(=) = o L = =) I'Qéo |_?' Hl
dMeEE SiX| g2 719 AHEEE S| 22 72
aHgsel+ ¢ argsel+ ¢
D gl H|M —E’ﬁﬁxﬂﬂﬁol—? HIM =& AN sl
Ha ALE| HYA| Mas 719 ofs dHlg HNA5 719 ofs Hlg
= == x| £&52 st
oLx| =52 dEst 7i7dlg WY _LEO_I|7EHLO|§
H5 o Level 2 == o|Ate| WKIIHO| | Level 2 == 0|Ato] WFFH|
= A= 194t A= 194 v
H6 Hz ZMA| 7|CHoid A% 7oy
H7 =ey ‘HAEst —’FE—H 7128 E5kK| | ‘MAESH FEO|M FAHSIK| 22
o Zok= FHH|E 74 dlg
= HAZAMIE, AFS P ologl_ e
FHROMe ZE 2 AT * er = 2%
HO | 7|+ Hs} O[AFSIERA B EF 2ATIA B EF
H10 | oi7[& - o] | AlSE ==
H1 | DS 05 nEY
H12| E=a Qfzlo| Z HlE zlo| Zt HlE
H13 | oMS=E SAeb MR =7 K| SAe A =7 £
Hi4 | EXALE |71 X0 CfSt FRAS dlg | i SX|of| ofst FEHAE dH|g
H15| HZ|& 71 Hr|E 2 MeES 71 2 MA I el
A5 UK Dept for Environment, Food & Rural Affair (2004), UK. National

Statistics (2004)



50 XL XETSLUERE AT

5] APALY ASTFSAALE 7 A BE3, A thEEe] B4
2 TN Bad AHE A9 AR s tigsiel el A 2 A9
& 71 Ag9) B0 RE BE} AL 58 Teiso] AIF AR PPk A9
W A&rbs Y B ARES 1 A9 5L 3 Uehdnis 33l IAT, AY
2 Hlask golshA ov, Bk A9 ALGE RYL 4T 5 ok B
& Ad,

olef gt ofm]of| A 3F < 4] A Z3(Regional quality of life counts) 2 |
HlE §olsHA| stH, w7} A&7 ARG RS FAE 7 e
sk A AAE ATkl Ath G =8 A3 (Headline indicators)= g+ Wl - 9
g v o g EE)on, o7]e= 19709, 19901, 1e]a HeF Alg o] <]
WHP = tigk 7 Hol Stk
‘AHke] ghe] A S (Regional quality of life counts) EIAGA= 157 A9
gk 2} A o] 27k Aol ok A 2] Atg = =7F F8 A%} vt
oMl gtk 2y BAEE, A, AR §, 137, 71598, ti71E, #2718 #
I AFe] Ahg e} =7 Ao 257 B8] BlarbssiAls gon,
oj} Z-& Z5oll g A7t E3E o] Hlae] HJE AlFstal vk
it A0 73-F, L WSk Aert BEeiA EeuAlRt, 2R Aede 1
W7} Al froldk FEJAAE s 17E ol wo] v whebA 7 A kel ut
gt A% 543 A5 #sE aslen, g 4 Rludes VEeR
3% o’ wistel sl frofsitha 7Hsick 1y -8-&3) 2ol ojn] | F
™

o e BE ARSAAE d9E H&sta ok

do 12
b ™

o
R
p
rlr
N

29) UK NS (National Statistics). 2004. Regional Quality of Life Counts 2003 - Regional versions of the
National Headline Indicators of Sustainable Development, 4th edition. London.

30) UK DEFRA (Dept. for Environment, Food and Rural Affair). 2000. Local Quality of Life
Counts: A Handbook for Menu of Local Indicators of Sustainable Development. London.
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=l XN&ETsassH e 844 X|&E7ksst 4o & J|EX 7
1. OolHX|, =X 2 OEfRIRIS] |« ARAIES AMEE
EEMI/MAE ALE o oYX|e ARE (MRF/ATI)
2. ME7| z[2E} AL, M, | o XHo| FAMY AES
517 X2 & S nEs H |« MEEZIZ0HER) 2
(3t Zl = ofx|2of H7| o MEHIIZSOHER) MEE
BH) _
ol 7|99 RISHHIE (Lhi
3. sA2gol sl A g | | 28 TECEIS
T Ee = > o XA £ElO| HRS
HEZ QE=Z ufjE2 st - = 3
= _ |+ ORM/HbopM MEZEo| H5}
4. XfAMEfS| CItM TRl o F = i A =
o SEXES A #3t
OlM S XMZASE FNMSE 4=
1. |_|-|_-||_I-, éEn_l', J—Hﬁn_l' 248 [A ;I;L/H—?-J DEE 95t E—‘l HIZHAlsH
= = 2] (=} T = T =
St olZh AZe| 25
HAD ws]
2. BAMu|AQ of bu} ta| 2=
N it e 2o | o H|AE APEX}
3. AEloA] S ETH AR E & _
o~ | H2HA Wsy
= . S o=
=
4. A= F7 A A=o0| Cfst
HMYu|go HEvtsd 2E [K29MH|AL} Ol HEN]
NE 5. WETQ/EtAYE| 52510t | « FHEXNAE FEiQl HFX|
(AH2l AlM, Mu|A AlElgs =29 | o Z2[A(homeless)
T2 SAEF o SHAAMH|AS| FHEN
9| 6. =St o7rakRof st 7|3 o /5T
=%) M= o Mubdol WE(SII
7. SSHE F=Ro| RN FF
8. HF/2Fo| MAEsln A|lZXMo
2L OolECkR HFEH EE | [HFetde "]
9. QIZHH HFstAol sitlet M2 | o JJEHAS MAHZE
10. EXX|G1 EE= B3 & |« 230 st 33 2T
M (cultural identity)e] 23} | « olF MHEL HE|g
2f B3l cikMol H=/T1x| | o HEof ChEH 23

t

toh
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<} 32> A%

=l XN&ETsassH e 844 X|&E7ksst 4o & J|EX 7

A3 _ < O|AZEE HEHempowerment)- ZH07

(A2 1. BE AB|FH/HSBS| oA .[ AEIC':)Fﬂl ,—(504.:p &l
Z2Y 1yof el o =22} o e

AO = (=} = - X|od O=C i

=2 iy olm = o XY HFEE=EI(well being)

o AEFe| AlRlH mgaael | | olxfolo| ZEHO|AIZA 0]

—j EH?_I‘ °|_|£|| = —— T'—|I—‘ .Eo =

%) (tenant participation)

. 3/

4H| 12. X9, =7t, X740 siE 0]l 2-3 A}
* =T

74 77| % oltT1 RlBol=7l M7
(BRI S RS S| s e
H £ Mashk= 27(% gH o SIHZCIA|ABIS ZHE 7|9
4% | 13, HIAYH =30l et 7R om0l (ot A

< o I /ZOI7|A 2 X|AALE| Q| 0]
Ol:ll-) 7I_ o)) o? H = =
m olg 9|5t blH2|cH

Zt&: UK. Dept for Environment, Food & Rural Affair (2000)

2] ko] A 4 (Regional quality of life counts) EIIA= B3 1570 ZF A%
HE R 28 G Bl tis) Hrtsta Aok 4 A% J
AH418] AN AR W4, 37k AR AHBEE WeE AN 7 AT

AR s, 24 A9EE O A9 A&7l el $3H ] B7EE Weal 3l

M1
f
e
2
r

o
9>~
>}
oF

A 93 H o]F F=AR= 7 AR A AT A 21 F318kaL 200087}
A A9 A&7 ARE AGst=S A vl vk o] 2 A9 Ao
A 212 1989 AWt JEEH A A|(Central and Local Information

5o AL QRFE FAT 5 e

Hloll 223 < FAAEL 2R A8
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<HE 33> YH9 Adrksd 4l A AR

st= PN A=2(2) 2001
FxZ(electoral -Borough Election 32%
turnout) -General Election 59%
IS RS XA chelets &olg 39%
o2lo] 23 Of{Elold! ¥ RAIY=F 27,400
Taking ZSSuF5TF(key stage M x
Respons s ) 100.484
oy Zom slisE(GosEs) | O
son up 10 Mayors | wysig 2 2o sofste 7lnel
green procurement ~ 316
code h
i MEE HlEg | JHE MEkes 9.3%
A E(by ethic olZt Aloig FAM11.7%
group) ol 5.1%
ofglo| gl Ls3H(45)8le 79 ol 20%
Develop | o 27| HEE(street crime 6%
ment rates)
Respect
=20l et e | 0| ¥ AHFEH UEE 71%
EH 50%
&3t et S "ef A HE22%
H{A 20%
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<¥# 33> A&

5= N A=2(28) 2001
\ . -Ecological footprint 6.63 gha
nggtd?irr]ns Eclogical | 51act goj2 sz svte +0.8%
P .CO2 HiZ2 40.3mil ty
' =o| 4 London bird species indexol| Lt =
Managin | === T 2 population trend ©
g
Resourc | CH7|Z& PM10 -182 ton
es
drgsoz olst . .
frms CO2 Hi&/EF717 | 628 ton
TEZE + 2.5%
M= LSS
ee AExt 2R 73%
52 76%
53 i 83%
of4 68%

. 7|14 7199 X|&8 (8K o{E 9
Getting | el X|&E (RXl 01F) 62.8%
Results s o 044 80.3A

e e LEM 75 44
Zeo| & H5I1 Hske HYPFHEHO|IE 64%
(decent housing)

28 London Sustainable Development Commission. 2004. Report on London’s

Quality of Life Indicator.
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n=9) A&7 EAAEE OECDY PSRTEE E$HSH DPSIR(driving force-
pressure-state-impact-response) ] TXE W21l ot ABE AE= BAA, &
3, A 5 370 Eokoll el 2070 ol E TACE 40705 A 22 o]

1) 5O2 1 54E Foldka T4

X
=5
i

N,
Y
D)
r
2
i
é
=
N
1
ol
=
(ol
2
i

2) Aol E(Seatle)

<3 35> AlfE9 AFTHA] A3 (Seattle Plan Monitoring Indicators)

AlQlet= N
KAl 2Eol| FRlo| AN o2 FHojsl= MT
2Ey -SeHXl(open space), -Falo] == x| obdd,
°° =ESE=3 JE R,
APIFEERE, = NI B
_ JEE 20l RATIE= et
Anls s|gjer | ITETE WRTE,
ol -15stmo|st mE]H|E(high school drop—out ratio),
= 100 &4, MAE5F FHX
- FEHH 2= (housing affordability), - FEH7FA,
AR oE SR, -OIEH ol R H,
-AEA A B (EHA), -o|2H S of B4R}
-Th7| A ‘=X|E,
N0 [EPNEnL=N CBARE,
3t A FHEN, - EWS0|E,
MEE, AR,
Lok WEA[MO| HE|(miles of alternative travel facilities)

A& 7Fs8k Ao & (Sustainable Seattle)2 1990'd 70478 9] 2| A Z=AE0] Fhod
St T ARt AEH T ANFAE A AT S 3 ©
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<& 3-6> AFEFEUT7IA O] A&7 R AR R

e A2
CJIYHET|E HEH, MRS, O XA S
AEEM | XEHTEsS oA, -RATRAEE, - MEISH(ER),
K| &7 s TolX| &, - Z MM
-AMEFZ LTS B 0| K| SHbeach closure), -H| kA 2E
AsAtssiHe, -CH7 &
a4 4 742 falE 7| =(residential household hazardous waste),
=359 AARE salEE (city purchases of hazardous material),
PabAs -FE7IA HilE TARES 42 - AME X3 AE,
-7l sSM A= (farmer's market)
-SAE AH|ZHQAH|E) - S4l9] AEM
SR K E7SUSTE 0|8, -E2¢ HEusSMEHA,
e ANAHER, '7(}7%7%55(} E'l?r {E, B2 0|88,
TS| iAo AR TESE, BRI} XFFA O] 8At OFM,

-SeaE et nEe

1Sk
SS S

B o, 7ol MEAL (X1 Lholl A OIRIR|= MFAL),

x|
ZHINE | AT, A= | AATYE,
<259 X10], KL MAXIRIo|E2 8N -X[GF0Iel IENHE
Skx|el | - 38R, T ‘22l Zelol 2T,
EX[0|E | -EX|0]E-7HL, - K| XM&==Z(regionally appropriate vegetation)
MY T X 27tsM(MEIHe F8), -FEiol FHY,
ToEH EXTIctof| st M TE A48l 0| (jivable) FEHS| HZ
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<3 3-24> tfAHB]ZA 2020 AR %

N TR ;?ngLd 2005 2010 2020
ol My 1,350 | 1,170 | 1,920 | 2,200
RloiEAAL ols 101,24 | 199,02 | 335,36 | 952,24
ol 710l A Hel ) ° ° :
HoIRH olEt MAAZ i 7,524 | 11,244 | 17,467 | 43,284
% | anssiole o 17,856 | 27,004 | 41,149 | 96,675
- 56.0 56.4 56.4 56.3
A | FHE %
o o 93.2 95.8 96.4 97.6
g oAz | sgmae | 00| M2l SO 2
o 4K T2t s 350 469 6.29 | 10.76
4,707 | 8,296 | 12,607 | 23,676
TEg % 22.1 23.1 23.8 25.0
W& km/h 25.5 27.0 28.0 30.0
TARE km - | 2264 | 5311 86.76
o | TAEE 2EHE % - 5.6 15.6 26.2
o | KSR Ay 327 540 645 820
< | ASAF 7Y ppm 80.0 59.0 47.0 30.6
A =2 km 140.6 | 384.6 500 700
Mat 7ich4 Moy 556 899 1,040 1,702
Hat 225 th/100 41.3 50.8 54.2 77.4
TEHS s 317 476 524 639
T HIE % 93.6 | 101.1 103.7 | 109.1
A B8 % 93.8 96.0 97.7 | 100.0
1ol 1 2 liter 410 423 432 450
2t | siexizle liter 73.6 99.0 | 100.0 | 100.0
A | 2el7| $AE % 100.0 | 100.0 | 100.0 | 100.0
TARIASH Hm2 25,423 | 34,638 | 39,111 | 39,111
Zelsd Hm2 9,055 | 9,055 | 9,055| 9,450
ofglolzsel Hm2 378 | 1,650 | 1,800 | 2,250
HeEse FHm2 99 | 3,300 | 3,600 | 4,500
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<E PE5> AARE 259 AF Pold] F209 49y FIE
F1 F2 F3 F4 F5
Eigenvalue 13.018 3.013 2.024 1.270 0.723
% variance 61.990 14.350 9.639 6.047 3.445
Cumulative % 61.990 76.339 85.979 92.026 95.471

<IY B> AARE 253 AF 2ok} e v

Variables (axes F1 and F2: 76.34 %)
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<X HE16> BARE 257 AF Roko] aAANH YRR 14
F1 F2 F3 F4
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<E R2A7> AARE $A97 FURY Robe] 2309 AR FUE
F1 F2 F3 F4 F5
Eigenvalue 12.211 8.312 1.614 1.258 0.779
% variance 46.964 31.970 6.207 4.837 2.996
Cumulative % 46.964 78.934 85.141 89.978 92.974
<Y 2D FARE $ALH FYRA Roke] ALY vlY

Variables (axes F1and F2: 78.93 %)
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0
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<E F5-19> BAFE AR} FFuE ok F289 ARy Id=
F1 F2 F3 F4 F5
Eigenvalue 12.234 4.847 2.332 1.419 0.818
% variance 50.974 20.194 9.717 5.914 3.410
Cumulative % 50.974 71.168 80.885 86.799 90.209
<1Y RE3> AARE AUAs $5u% Fobel TR vl
Variables (axes F1and F2: 71.17 %)
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-— axis F1 (50.97 %) -—>
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RIUCe| RE7ISUTR|ZE oA+

<& FE21> AERE

Aok =B} Eoke] FEasl A

BE FH=

F1 F2 F3 F4
Eigenvalue 10.078 8.178 2.186 0.985
% variance 43.816 35.558 9.503 4.281
Cumulative % 43.816 79.374 88.877 93.158
09 R24> AR Q17 w8} Roke] thAkel vl
Variables (axes F1 and F2: 79.37 %)
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<E FE23> ARE i} A% Bope] F%a9) 4

F1 F2 F3 F4 F5 F6
Eigenvalue 12410 | 6.858 | 3.245 | 2.650 | 1.243 | 0.664
% variance 42793 | 23.649 | 11.189 | 9.138 | 4.286 | 2.289

Cumulative % | 42.793 | 66.442 | 77.631 | 86.769 | 91.055 | 93.344

<% RE5> AHRE AT 4% Roje] gl vl

Variables (axes F1and F2: 66.44 %)
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<E $525> ASRE BT 4R Rope F2aQl A9y U=
Fi F2 F3 F4 F5 F6 F7
Eigenvalue 15.421 7.429 3.913 1.812 1.602 1.146 0.961
% variance | 45.356 | 21.850 | 11.510 | 5.330 4.711 3.369 2.827
Cumulative % | 45.356 | 67.205 | 78.716 | 84.045 | 88.757 | 92.126 | 94.953
<IY $26> AYRE FBEH JR} Robe] T v
Variables (axes F1 and F2: 67.21 %)
1
0| SHEH 007t Rl 4=
0.5 1
A ARtchy| =S xpfe _
n ;meg
’ s
R Lol Mo of 2 7h2 o) ALA}
2 501%] LHHA%* ELEREIEN
3 - SWa= I REEIRES
P A
® ool 5=
! xAE 48019
= x| Al
§ g2 s2ol 2l
=

—— axis F1 (45.36 %) ——>




F53 XUcte] X&7IsUdX|ze QI8Mn} cHEX|E MEZED 223
<& FE-26> ASEE BOHTH AR ZLoke] G HEAR A
Fi F2 F3 F4
EX{3 C} - _
0.071|ReletEsten  |0.747| U S 07FTE 1o goo| asnize 0.301| 3 RITH =Sz a2l
0.966 | A ARAF 0.7|ABEEBITE] [0.612|ZEMFUEE  [0.260| AR cEx g
0.96| HEXE 0.677 | 2EHAHIFIME]  |0.509| A S 21X 2 0.149 | HFAIHAMH
_ . CIAL = —
0.95( =R slulgke  [0.665|eleft@gel Tyl 03085 g X SHOIBN 0127 2 g
0.0\ FHRECMA | 0.64|EEMulA BIFE |0.326|50 o TES TEH g 199 BEASHHOISAE
- EIRIEINENES - -
0.880| ZH0j 2S5 = 063 FELENFES |16\ v 0.107|HZQIx £
0.857| s SANE T8 o oo lmimzinagag  |0.138|2leiMEl2 BEE |0.102| B
0,815 AR ZAA A 054|5ES 0.107 | ETAT 0.001 [HAAt 75 2%
0.767 B2 % 0500 FEEHALE  [0.104BAK TESE  [0.081 |2 EUIAR H
, _ Sora = oA ot = itk
0.762| 272 EAIRE 22| 0.384 %?”Hxﬂ(t'huoo 0.076 ;'%'”EHH' =5EE ) 074 ;g;g"ﬂ**ﬂl A
< A BFH XFA _ _ lEAlstE 2745
0.604|obsAE2 MEais| 0.28| J5AFSEEET 0,073 27 Eoyam 52 | 0.050| 5B HES T
XA S XA~ XA S KA Eolfx|(AlRdr
0.693| S5 FEEEET 10 29| AT FIHEET |0 47| sttarqzbmMny 0,052 EIHEEES
0.671|MYA P =&  |0.144|AASAIFZHAL  |0.039 | BIF ARG AT 0.046|2H|MEDIEE
V=P UET=pIPN 3
0.652| T ATIEEIT 0143|3204 0.036| ZlA FHEEER | o 050 iz Azl 22
= H =
0.65| ETAL 0.121 | A SX[AIH 0.033|AFS| SX[AIM =8¢01|0.027 | RS Al A A
x| o4 3 3 2= _
0.599| BB A AIT 0.12| FBHHSN =S 2R § o9 ZRIIFUERES | o5\ 251 wrhatnt
— =
0.36| STZ0NAI (A2 8% | 0.046| MBS AN 5221 [0.008| Sl EAIRIAH 0.022| ST AIR} Ble[eEE
HIAF 2 - _
0.356| 519 2 1HOIERF | 0,046 5011 = 0.019| 27l EciAR  |0.018|RRRHsIAE
0.287 SIS FARIAE _ |0.037|BHAF 0.017| NEIZAIA S 0.017 AR EE 7]
0.257| A SAIFE AL |0.035|MMA FSEE 0.016| X MA} 3|H|HE 0.017|H0i0ISS
0.185 222 AIRIAIA  |0.033[Z0fRIS= 0.016[H2ZIBAIIAE  [0.016| A= AIAIA
X35 C} _ _ x|od ExXSH
0.162| JEREOHTE 10 033\ 2ok meiarm 212 0,016 F AT =S ER 0 014|224
0.151 | S WA|BICHI A E |0.020 | EARIAIE] 0.015 32 A% 0.009 | T AErE AFEAE
0.134[QlE[IEE0I 78 |0.018/8EAIE 0.014 | o AIEFE IEIRT|0.008| £S2FEE
0.122| 2™ Fafsi4r 0.017| =37t ZCHAIRL 0.013|2Igixzlzs 0.007| /e 221 7H|
_ _ =X 3] F S|= =
0108 FeiEEeIH  |0.013| 20l geisE  |0.012 UBHE07FS | go7| ffHIFTIAE FE
0.100| HHAHIN =S ZR g 09 |ofatatete aeixie (0,011 |FREms 4 |0.004 ASTEN007PE
0.1[2IMH[A BIEE | 0.006| WA CITHEO{ T |0.006| WA ZICk| &0 £ | 0.003| Bl X 2| A%
0.066| AT FM]  [0.006 | & AIK} S[H[ S 0.004|=21AZ7 IR} 0.003 | A A7 FRFMI ]
0.064 528 0.005| 2=8FEE 0.003|ZOf IS = 0.001 | =oloio eI}
N - = Al 5 Rf2~
0057|2HMEAISE  |0005|Bel@7 IRt |0.003HERIE 0.001| JFSEEET
=
_ CIAF 2 ERTEIPNETTES ERECEES
0.049| HZ2Ix £ 0.002| S A SBR[ gop HEMALELS 14 g 57| FEB2ET
H =
0.046| AR =X el [0.001 [FUAcExers | 0[ZRe@seT | o[alaMuA BEE
0.02525BEE HEEDRES oleleldaEsTal | 0|eAE
AAA 3 LAY A, AdA7EgA)
FHA®: GFAZE, o] 513} HApdle




224

RIUCe| RE7ISUTR|ZE oA+

<HE FE27> ARRE

F1 F2
Eigenvalue 21.038 5.566 2.086
% variance 63.753 16.867 6.322
Cumulative % 63.753 80.620 86.942 93.779
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axis F2 (16.87 %) -—>
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< F-F29> ASRE AP/ A Bope] FEad] AuEs s
Fi F2 F3 F4 F5
Eigenvalue 22.408 7.562 3.609 1.273 0.882

% variance 58.968

19.900

2.321

Cumulative % 58.968
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94.037
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% variance
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S_agricultiral land(t) = S_agricultiral land(t - dt) + (- F_A_land_to_develop) * dt
INIT S_agricultiral_land = 30

F A land_to_develop = A_land_excess_demand *
(S_agricultiral_land/(100-S_develop_area))*P_agri_land_control

S_biomass_per_area(t) = S_biomass_per_area(t - dt) + (F_biomass_per_area) * dt
INIT S_biomass_per_area = 1

F biomass_per_area = 0.0001 * A _Public_& Env_invest *

S_biomass_per_area + S_biomass_per_area*0.0005*S_env_quality

S_biotope(t) = S_biotope(t - dt) + (- F_biotope_to_develop) * dt

INIT S_biotope = 55

F _biotope_to_develop =

A land_excess_demand*(S_biotope/(100-S_develop_area))*P_biotope_control

S_capital(t) = S_capital(t - dt) + (F_capital) * dt
INIT S_capital = 100
F_capital = 045*SMTHI1(A_K_invest,1)-P_depreciation_rate*S_capital

S_develop_area(t) =
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S_develop_area(t - dt) + (F_biotope_to_develop + F_A land_to_develop) * dt
INIT S_develop_area = 15

F_biotope_to_develop = A_land_excess_demand *

(S_biotope/ (100-S_develop_area)) * P_biotope_control

F_A _land_to_develop = A_land_excess_demand *
(S_agricultiral_land/(100-S_develop_area)) * P_agri_land_control

S_env_quality(t) = S_env_quality(t - dt) + (F_env_quality) * dt
INIT S_env_quality = 100

F_env_quality = -S_env_quality * P_selfpurify_rate +
1.2*A_pollutant_emitted * (1-P_selfpurify_rate) / P_carrying capa

S_KnowTech(t) = S_KnowTech(t - dt) + (F_tech) * dt
INIT S KnowTech = 100
F tech = 0.3*SMTIHI1(A_tech_invest,3)-5_KnowTech*0.015

S_pollution_control_capa(t) =

S_pollution_control_capa(t - dt) + (F_pol_control_capa) * dt
INIT S_pollution_control_capa = 0.3

F_pol_control_capa = A_Public_& Env_invest*0.23/100 -
S_pollution_control_capa*P_depreciation_rate

S_population(t) = S_population(t - dt) + (F_population) * dt
INIT S_population = 100

F_population = P_net_birth_rate *
S_population+(A_consumption-delay(A_consumption,1))*0.01

S_SocioCulture(t) = S_SocioCulture(t - dt) + (F_SocioCulture) * dt
INIT S_SocioCulture = 100
F SocioCulture = 0.2*SMTH1(A_SC_invest,5)-S_SocioCulture*0.005

A bio_resources = S_biomass_per_area*S_biotope

A_consumption = A_production*P_consum_rate

A_energy_use_& byproduct = P_energy_use_& byproduct_rate*
A_production*(1-P_recycle_&_primarily_abate_rate)

A _investment = (1-P_consum rate)*A_production-P_outbound_invest

A K invest = A_investment*P_economic_invest_rate

A labor = P_economic_participation_rate *
(1-P_unemployment_rate)*S_population

A _land_demand = P_land_output_ratio*A_production

A land_excess_demand = A_land_demand-S_develop_area
A_pollutant_emitted = A_energy_use_&_byproduct - A_pollutant_treated
A_pollutant_treated = A_energy_use_&_byproduct*S_pollution_control_capa
A_production = (A_labor™0.4)*(S_capital0.3)*(S_KnowTech”0.3)

A Public & Env_invest =

A_investmen t*P_pub&env_invest_rate * (1+P_public_pressure_rate)
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A_SC_invest = A_investment * P_SocioCul_invest_rate
A_social_security = S_SocioCulture

A tech_invest = A_investment*P_tech_invest_rate

A _water_use = P_water_output_ratio*A_production
A_undevelop_area = 100-S_develop_area
A_wather_runoff = 100-A_water_use

P_agri_land_control = 0.8

P_biotope_control = 0.8

P_carrying capa = (undevelop_area/55) * (wather_runoff/50)
P_consum_rate = 0.5

P_depreciation_rate = 0.05 - (S_env_quality-100)*0.0005
P_economic_invest_rate = 0.4

P_economic_participation_rate = 0.5 +(S_SocioCulture-100)*0.0009
P_energy_use_&_byproduct_rate = 1

P_land_output_ratio = 15/72

P_net_birth_rate = 0.005+((S_env_quality-100)/100) *
((A_social_security-100),/100)*0.001

P_outbound_invest = 0

P_pub&env_invest_rate = 0.2

P_public_pressure_rate = (S_SocioCulture-100)*0.0001
P_recycle_&_primarily_abate_rate = (S_KnowTech-100)*0.009
P_selfpurify_rate =

0.3-((30-S_agricultiral_land)/30)*(55/ A_bio_resources)
P_SocioCul_invest_rate = 0.2

P_tech_invest_rate = 0.2

P_unemployment _rate = 0.05

P_water_output_ratio = 0.5

L KIR = S _capital/A_labor

L KOR = S_capital/A_production

L LOR = A_production/A_labor

I_population_density = S_population/S_develop_area
I_production_per_capita = A_production/S_population
I_production_per_land = A_production/S_develop_area
L SOR = S_SocioCulture/A_production

I_TLR = S_KnowTech/A_labor
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=
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Abstract

A Study on Regional/Local SDIs

(Sustainable Development Indicators)

It is normally accepted that SDIs (Sustainable Development Indicators) comprises
all of our concerns related to our economy, society and institutions as well as the
environment. Economic, social and environmental indicators in past years are
separately developed and applied in order to measure how far communities
progress toward growth or development in each respective area. However, the
indicators have been incorporated into SDIs with introduction to the
conceptualization of environmental carrying capacity since sustainable development
was defined by the Brundtland Commission in the early 1990’s. Recently,
SDIs-related research tends to aim at not only suggesting a more-sophisticated list
after collecting appropriate indicators, but also investigating causalities between
indicator variables and elaborating a holistic and systematic model that makes it
possible to assess longer-term development and social evolution.

Based on this theoretical background, this study performs an empirical case
study on SDIs. The cases covers national-, regional- and local-level SDIs in foreign
developed countries including U. K., Germany, Japan, Taiwan and U. S., as well
as Korea. The result reveals that SDIs are considerably different by the levels and
the locations although the ways to view sustainable development are quite similar
in most communities. This difference is attributed to the consequence of
considering local characteristics of the environment and society in each community
distinguished from ones in others. This argument seems to be available in the
Korean SDIs, which at a national level have been developed mainly by KPCSD
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(Korean Presidential Comission on Sustainable Development), and which at
regional/local level are by governmental agencies and LA21 (Local Agenda 21)
bodies.

This study furthermore suggests for the local executive bodies a set of guidelines
desired during the process of introduction to and operation of SDIs, based on the
holistic and systematic model mentioned above. The holistic and systematic model
is abundant of feedback between economy, society and the environment, and
therefore indicator developers and operators should make sense of the local
environment, coupled by economic and social components, and consider the
dynamics of the feedback. In the stage of applying SDIs and evaluating the
sustainability of communities, local bodies should recognize it gets feedbacks from
any political actions, and SDIs takes a role to find policy leverage so as to enhance
the sustainability of regions/localities.

Finally, this study investigates among the indicators in the cases and the statistics
available, and present a comprehensive list of core indicators as a prototype SDI
set of Korean regions/localities. Some candidate indicators are firstly selected in the
list after a comparison/contrast analysis of the cases mentioned above, and then
the list are condensed into one with fewer and more representative indicators by
the PCA (Principal Component Analysis) method in the statistical factor analysis.
The list is then refined to complete the prototype set of core indicators by
consultation from field experts engaged in LA21 and to include more
future-oriented indicators.

It is sure that, in case of being applied to a specific community, these prototype
SDIs should be adjusted in accordance with local and social circumstances of the
community. It is obvious that the subsystems and their coupling structures in a
community are different from ones in others. For that reason, this study firstly

categorizes regions/locatities into some characteristic groups, and then derives
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more detailed indicators from the prototype set by each characteristic group. These
detailed-indicator sets also should be adjusted into more practical one in case of
application, the prototype and its detailed sets for characteristic groups should be
regarded as generic indicators that are generally acceptable for average
region/localities in Korea.

Conclusively, this study illustrates and recommends local executive bodies to try
to find sustainable development policy instruments with elaborating a generic
system dynamics model of which components are the prototype SDI variables. In
this model sustainable development can be achieved only by the balanced growth
of all subsystems, such as economy, society, institution and environment, because
every subsystem gets feedback from each other. The hole system could be collapsed
if one of the subsystems fails to function properly, and sustainability can be
regarded as a long-term stability of the hole system coupled by its subsystems.
Therefore, local bodies are strongly recommended to adopt such a way of system
thinking and to evaluate, with a indicator-system model/causal loop diagram, their

own sustainability during the utilization of the SDIs.
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