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20417] FHF AR ARdete] Y, o) 71 So= Qlske] AHde] Al Ajigky
O] BllE, A 2ot S 22 SAEAPE AAEiAIAL Jlem Apjle] AeE Aol
et Fe7F AZIEAL Qe T2y 241 2] A9 Aolal =52 oln] AR Al
Ao A sidgete 2= Bl thefiAaL e dAdle] BEAIE siEst=
o= AZE e, olof w0l AZHoln ARl SRl HZAE
12e = = A=52 ue]g2o] HashA =AU

ojo]l wiet T} M) 2245 FAISIAL Lol whE BHZAIE Aol v
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== 19699 nl=to] rhElE A (National Environmental Policy Act, NEPA)ojA]
22 ZYE o] AlA Z=re 2 mgE o AAol= A AAIKHSE oF 11097
T 7k A E-2 ol Atk o]} o] I FFHIIA == o|u] MA Z=toll de

B Aottt 0% 19921 2ol A 72 F-Aleg eS| 2} (UNCED) oIl A A
g EET el wet S eAdd A 1T 2 o) AR ASdE 2T ks
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7} 27V Ama] A Eolor Tk 1 gk ok,

AR A} vl ol 22 w9)E ol A 2tto] o]2 =8] WAHAE
ol 5 AEO] Hol 7t A7ke] B4t Age] uled 5o Qlsle] 149] ojuloh
cheA] gelE)e shoir, W ulate] Sle AL Sl dal Akl
e B2 A, AW 5L S AR doll ol Bl mAs Jge

a2 o2t ARhe ATshe A9l gelsidrt, el Seluele HEe tet
o] 27h U GABAATS HIREE Aol BAGFHIE ALaSlel] o]
Agls chpislo] Bel mlAl YRR ZAMEABIISHE Ao Aot gtk et
A A B AR A ARIolL A9l Bel mIx ek S, o2, Bt
She AAHR BPOR AT glon] thrRe] oA ofo] 2At] A=t 29
w3 gick1

2) et
60, T0¥Ithol 0] that el4je] Robel utet $gel Fa3t YL vIX7 B
Aate] e v BAFH AL BAAARY DAL A F2eH T

H
2 Ao RN PR o2 A&7 kst Hle] ddolge HHM & o USRS

olo} -2 S FYFH7IA L] THAEE FEF| fIste] AR Kt 49| &

ol A& (Policy), A18l(Plan), =213 (Program)(©|5} PPP) Ao A5 3hd A3k
sk AFA J2] Hao] a4tEelen ot PPPEo] 2ol nlE 4= =
T3 FFES Aol Hrbske S AR W 7HStrategic Environmental
Assessment : SEA)2} gt} Mg R 7= 7HEANY] ollA Uehde 2822 9
= A, AgAlolA nle] HEFC =N, AR Bt Z3lsto] Zdat e R
o] 2345 o|FA k= &5 T Bk oyt digte] oigt BAT FUs A
Hellx Az ohe Z2A B ofjt =2k thet B7F © A tiete] HEE 7HeAl
11) 7152(2004)
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Helon o2 JEal] SIak ero G VU, At St 2 A4 el
LAk 3 olae] Tl AR, A8, mRIo] thote] B LS Agske
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olA] 7P T B3kl A&7RsE S SXIA717] SleliAle WhEA] HeReg gt
e Tt ek 12) 3, SEA ZPREAR ol thdh 2
FHrte] dAE FESE7] I3 Wte] R AAEA IOl 851
O Q71 St B7He wido) ofu] Merael AplellA] AAE Aljlol HtHER
hieke] A7 9l ARt o) Fol i Frk, et ARl thigt S YRk

e P st glow ofe e AR Exs
7 o] obd ARl Foll of3t =2 FFHCumulative Effect), AF AlYo=
Asto] frdEls Y¥H(Induced Impacts), 2] AFo] FAIol A 49 ol wiAl=
Yol 2 23td FHle] P (Synergistic Impacts), LA} T 22 2|74
(Global Tmpacts) S 22 G &= Far ek, AFehg g7k /Ay
et A abgell GRS mIAEE Aol tiEt ARGy Al 27
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12) Therivel et al.(1996)
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oAt A] 01Tl HiQl e ARS-E 2|l E AEBIAE IA|IES £l A|8)EkT
I}, SelUziol S 19939 RE] WA 2 A Bl nlAE FFL o=
9Jsto] AHBAYHEARS At ek, § AwL AP/ AR} upirb 2
AbArle] Fxlo] kS vl 21 WA 2 AR Soll AgEw ok = St

Sl AHIANARAL 2he WHon AARAES Awska ol

o, &Eiel XaTHsA
7hs Al glotq S elgtat FRio] ARE Gl ol f 10|
X:7Rs Aol vlAl Qo] tigt 71249 JRES AT wiolr), $ARle) o

o] ¥l AAM(policies), Al1B (plans), Z2 1 (programs) 1237 AFY(projects)
‘]
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o[rl
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EHE B 7} (EMVIRONMENTAL ASSESSMENT)

=3y
A& g2t (EIA) £h2 wist
Z233 H2feH Yo} (SEA) CLE R
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—— e
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ALIHsH 2HA B
- A= E2 (SEEA)
- A2 B2 (5D)

a7tsH &3

AZIISE 24 (SUSTAINABILITY ANALYSIS)
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© Y= L AdS AXE Aol rpaAE AFIEA, 27T 2, ol
AR o) T2 aLEste] AR AlRiof el WhAlS AR Floltt, o] I oA
A&7 s o) o] etk 212 ARIAIA i 9%l AETRsA
olghs H4& Sl AW it

Spprage] ©@es| FAEA TIxste] ojFolRe Aol Al =
¥ e vlslete B2 Blasks WS FRITE F7HAe] S ARy A
=gt AAA 22S 7R e EAF O adk= ZFAIF #lQ(economic
benefits)2 &3 FHETH H7H= Aol A1) 21424 JaFE HESH=T °f

ZBAA 7FB7F  (economic valuation) 7' Fdfl SHHEleE Zo] 2EHIE

rio

it

(environmental costs)o]e}. Ehst u] o Aol 7128 oA o] Aol AAA
Ul g} Shul 8-S ejstol Ae) HA|S) AElA o] e Alslgale] SrjsieEs
B} Al 24T Aolrh

SR lApAAo] A7 Rs o] uletol A ofRolx|i Aol AkslAAA wslel
sl WSS Wil uhalo] 27 debr), B e AAH 7S el

ZgAIZ Aol wlalshs Zle ods] Tatt AL o AR ALTRsAoleke Ve

H|aE]ojof k= Ao|t},
1960-70dtjof] SofAHAl Aol tigh 2l4lo] zolyef ule}t Fojjet I FS
K= ARAA| b tisliA S J 7 A= ALE it 2= o] A]7]e] 3

FH7H ARG SSIAAR AR SEelN F2 AGPORN BHHOR X

1

13) o]2gt o2 Fellde 2487t Aol thet BAA 7HAE7Ee BeAdT} FaAdo] A&HHom
A71= 0] S,
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£7Fsh B o] Adolehs WolM & uf 1 A =it oleh 22 S IE
1] eARS SEsE7] ffste] SarAe] Hok AFeeAIRl A3 (Policy), A2 (Plan),
L2 (Program) 5 oS4 9] FEAE THAIRE GRS defchs HEA A
o] KXo A=t ol& AT 7H(Strategic Environmental Assessment :
EA)e} )
AR SefuetellA HAISHL Sl e FFE7HEIA) = Z2AE 529 s19jdA <
A o]FolA 7] wiimell B7RPgolIA defE o Q= ARdTelel gt S 3 STt
A oA Mz thE Z2AEof ofet =g 7, TI12]al A dioke] HET}
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FAGANA YIS Bl Hok Al A4 o] dasit)
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14) Therivel, R. et al.(1996)
15) UN(2007)
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- usg, 28, 22/98,

Sustainable Development
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-WER LSS0

SEAS] e FIAZE A8 wEe 1969915 ofn] S FIAS] Hej2 2x]o]
Sk}, slAnk PRl MR O R Q4] A2k AL 1970 el 19904
dlofl Solx1A] BASH 755 S5 X W] A2ksgct 10 SFAL FIAS) WL
slo] 5 714 S84 7L ek, AR AR (rojects Aol A 243 4 fle 317
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oT— A2k HSEA) Xéf'f:ghcy), 72}(Plan), =213} (Program) 52| 249

TSR, e 7]
3At— 2 X473 H7HESA) 3*0}7] HOP@] EIA/SEA

2 M= A&7s/dH7HSA)  [AKdolY 7‘33110] 5174, Z3A, ARl vlxle B 9/vlE 11y
A& Chaker et al.(2006)
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16) SEAQ] WrAutAy} Z7pd 23 sto| thsA= Dala—Clayton and Sadler(2004a)2} Chaker et
al, (2006) FaLstylct,
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2o SEAL ARITAS EEkt BE ol Agabgelq $uE Alade
Apalolch. EAGIA 4L ARlo] FE3jok sk Aokl 4Zo] Zsiehu SEA
oA AL AR shte] EYE 7lzoR meHEt $4e BEHow
HhgE olAlAA T} o] ol SEAS] olake: Xk uAe] Aol SElwA T
e ofe, 2719l0) SEAAS BIAS £ 2
o= zAgcHs o] EERlo} ol WA} B4 T mE HololAe] (47l
e ZRThs Zulom 1 ofato] shfElm gick, ol2fat SEAS] AL 4 olglo]

e

ARAAA e T AP

A R I G A

(sustainable appraisal) = 1 HE

A7 Aeel lRuge AAEIL gk, Z5e] A7k e
7 wbgel A TAE R TefslA) ook ol AlBld aas BHAel 7%
o= mFAIIL ok, SAEAHS AN 844 RS oSS 1 RS ok
HRjoh olafAR A ABRT, ol AZket BAMHE APdol o 4 ek
A} o paARAelA Awola 2u] 8- BeboR mefal 4 glrks HolA]
27l ofao] FAHQl b7t opd 4 glck, S olefdt BB e T)5e
712 Ao ot ATgolq HaHo R wsl wito]n Hro] 2Aw e
Al AAA ZHolN Ad7HsAe WA OR o] £ A ohch, 27}
& Sjupe} T e FrjekE A7jukeh £gubale] Aolsith, wetA B4EAE
So ABEL Au 1 ERet o] 27 Adoln] ol AAER] B TEL A}
£ @glo] e},

A7k aAo] w4 SRl 715 Aefiths e A7 theat ge 5

71 Sl B 5 ek, A A4ksA BelE 91 5 L9uTe 2%




B3 AREE ARE %7K Belo] WA 245k Flol), o]k /|E AES 23
Al g HE ANEBE ATHE PRE A7bsA Belol AP P AT
B2 Hekse Zlolth, A3 71E BHB/LY FEAS ol AR FEoA FXT A9
7holl wetA] eiobA o] ofelvt AFEE Aol
B Aol A AAMES JRA0R )& BTt §RAS fA
L Qe Foka Qo webd 71 SR AR Aug skt sk
o= &R E200] Ego] HES Sh Yol
M 4 Gl AAHEL chawh e 2Qlo] uet 1 FAH fFo
¢ EAS] 3w} §iik
e CIGE-E
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sk et gEAe Bk fAT EQss Ste) AR o] et
A4t B2} 99L EIAcHSEAY] ofgto] theS onjsh Aol A=A ojdolst
H
H

=
BT S A Alme] g S3l o’k o] A AL A=A

2 Bk Z1Zoleh ) fmA H7tel Qo V1o B BRIl 2 T

chea} 29
¢ AEA] Fx W Aol BE
« Hl7holAol 3 Azkeh A A matural capital) B W
¢ AR goF 9 Aol RYStES AQl 24

'EZ‘]_EUX

E
¢ QL ACALEe] A kRS T Rufe] o3 3]

17) 22 $4%7ke) RAAN B ATE Jay et al (2007 FuSG
18) Sadler(1996) #FiL,
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¢ RRATE F2 oA ko] W At

¢ BAZSHo| I M GATA AP =

2 ESIL Gl X475 olale] Sloid] Fad =7l SHol itk ARt
o Qe ABAAA BAHE 73 9 o o

AL 9l VAR ofeiah AaAIste] tigh BAuI 8-S BARRO =K X4k
uP o] wfeiol A Ak oxbaAo] ool 4 QEE Fet. ST SABIL AR
ofeiat ofahe HASH 2L ohith Thret Adel 1
that thololels 254 Lol ik, ook WAl SRS, AU A,
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HE 2pEAS] s Hhgste] ZiE k. OECD(2004)= AdXl=E0] 2 Adsh=
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o tfora Edlth(alternative integration tools)
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sl 02 ZASP] SlaAE We 7144 olelgat WiEA BAZ SE sl Bt
thobd ERae olejeh ulgAIA aag o] shHow 4 ke Tl A
3o Q) GYH/LS AWSL T ANE AbE ] Mgt ST A=
A 0% vmER] g oAl S 7ho] AFAS AU 4 Qe ek 3]

VAP oltt, Xi47Msaaere. Hot S A HURRE Ssial o2

2Ael] Rt ol BIAZ FABR: Mol
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2. Xis7hsue| Hojot =5

7L RSTISETL| Folot EEXI®

=

A)4:7R=4 (sustainability) 2-& A&7t ¥H4 (sustainable development)2] 72
TsHA o 2 ek Zigo] ofur, 224747 = (optimal growth path)Ur A2 QHg4

(ecological stability) 52] 7Hg-2 — 4ol AT 4= At — vz Halst
A 7|9k 7HAJAL ik, SEAIRE A&7/ A, B 52 AR wSte] gt
HA Jrke] E4e Z27] dioll 2L Fojel S4o] A g, o]t of#gol=
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Q2! 6) XE7FseTe| FHE 24 (Stevens, 2005)
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A&7se A (themes) 32 AHY (dimension)o]2} ] 44840
ue} 1 7Bz AAE Y 7P de] ezl 19879 UN WCED(World Commission
on Environment and Development) 2311421 Owr Common Future®] A<57F55t v
of digt Aeole A&7Fe e Hdshke 7I1EFAU =20 tisliAe AR ez 7
SF] ghal Ik 19 A&Tsidoleks Jid RIS SsHA o AVI7E B9 S84
A o) oA o7] wiel 27]ole TS e At AAMAT A=E
A&7 Ee) g ez okt

SHAINE 22 23] AMgEE LTIl tigk 3% A (three pillar approach
to sustainable development)> $78-FA-AF2]E 7|24 2 A48t Qlet, o] A H
R -TBA-ARE] F2 B -AA AR -AlE 2 AE7Fe TR 7 FAlE At
L He UNS F4o g 3719 SDI /Haabo A 545 Zolct, 199249 Rio Summit
oA AHEE Agenda 219] 4082 =7PERE AL IR ES Y & Ae S5}
o, o]o t-g3ste] 19958 UN DSD(Division for Sustainable Development)+= A| 3%
e ZRIHE 3208 UN DSDe ARRl-Al -2 Al & | Ho2 &
1347 #|3zo] tig WSS 7dehal L AakE Kk UN(1996)2 &af W3Estaint,
UN(1996)- o] i+ SDIojl theh ®RiE4] 7Rk Alsstalon, 53] 24-741-A
3] A 2 A&7 712 aAE AR g Al7|7F =

Argols Folul= Afoles Aoy S gt AHAFHR T2

green golden rule’ 59 /Ndo® ZAwm, HH-ZA-AS] 3% H9 A 24
A O] HApE B2 A3 1H) TheHaE 5ol SAET oA thksiA FoE=
A&7FsdRe Aeg Aokl Brlehs Hl AMEEE AEE ol8H A&7

ZAZFE (sustainability measures)g} H2c} 20)

19) “Sustainable development is development that meets the needs of present generations
without compromising the ability of future generations to meet their own needs' (WCED,
1987)

20) o] o]F AyE A&/ UHAXE  (Sustainable Development Indicators, SDI)@} &&=
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(H 5) X&7ISUNe =8
A BE i 7 oAt
21 Ak
- A — fropots A&
- AEued — 7]thoi™d
— A - s
- g4
- w53 7)3]
A A ZA A
— A A -2
- A - AR
- 34 — 2oH]
A A3
- =3 - A=
- A — ARE)AHE
— A - FA-gH
— 23

A& Parris and Kates(2003)

N&7be A SAAE Ao oAb AAAATE olF HhEsHe GNP Tiet A
E7 BAskEl 197092 ALe Semith A4Hel ARAHCR MRS
AR ofw] 19606 Thol Al el mESlgl Aol A of ok ARIA] Q1)
o SIS WA et 71E AAE TN Zhke glel AAN, e
BT WEA, B 5 ASAAA e Bl FAEe] Fa o) =oElr,
olelet ALl olAo] WEIE WoR  HAE A o el ALsien A4
2 %0 AATAR, GNPE & AAXNER AHGsHs AEol ofsl che 5 Zwo)
Hlgkt A7 A2REgick 2)

er

A, GNPE ZARRS 2ok o] GloiA S2el AR AGET Q=
B7akn ojo] WigElA) ek AATFY Weleh w7t HA AXT UUekENA
B19) olell F8 WIAAE FATEL] 7H1E GNP Wigalol deh A|zlo] A71=gl

Mgo2, SDIe A&7ksAd S48A%] 3 f3o= 39k
21) AR EA- tidt Aol England and Harris(1998)% 13k},
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th22) o] HRIAPY] & Bl o7k MBS, B 5O AAA 7HIE wgst
2= A7t o] FojflH, & Aol HRe SHRATHAE =

I 2T 7S W Ao SRiA Y] gk Bl ASTRs e S5k
WHES] shtolt,

A, GNP7} ARSI A4 e S46ke A4t A|37) ofyeh= ¢14lo] Si= 3l
ok (BAE 34 &) BAVE AR L] FHEo] Welskar olof thgt AAIsAE2
o124 AA] Fuglo|= EFsy AAAHY AxES YAAE (an index of
production)“d GNPE B3l Tofslefs 2FE0] ASTh2) AR HA A 272 GNP7F
oid 7HQle] wS st B EIths AAISH] S2|7F thA] =2lE7] Alztst
P, GNPE tj4lste]  HAH A 34 (the measurement of economic
well-being)oll ARE-EF 4= Qli= tQHA A|329] Zfdhe] A=E|Qiet, A1 S48-2 S5t
= A #= Nordhaus and Tobin(1971)3} ZHo] =WAALS AFASH= HH4124) 8]

Osberg(1985)2} Zro]  AAA TAYA|4  (economic well-being index) S E-85H= =4

o] T HE2 o]F 1990t AS2 FAS= A&7 FaE e Ndat Agteto] 22t
92 A" (accounting approach)} “A#FZ X" (indicator approach) = &+
39 A&7k SHRER WS AFY JAE2 71 FUAg A AR
el S Sbhe Ao AMEAT, AEH e 257 T Rt v

o THACE tfFd HAA ARG ST} ALS1E @ AE S0 R Bk

o

22) Eisner(1971)
23) Nordhaus and Tobin(1971)

24) Nordhaus and Tobin(1971)= WA A 9] 3= A-LA5te]  “AHAAZ TA 2AHXFE (measures
of economic welfare, MEW)S %A 2J5}3ith,
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Korea Enviranment Institute

National Economic A unting

* \ 4

Indicators of

Augmented Economic and Social
National Accounts :
1 \ Well-being

(Eisner, 1971)
Sustainable Development (Osberg, 1985)

{} . (WCED, 1987) , &

Accounting Indicator
Approach Approach
Integrated Environmental
and Economic Satellite Rl :";‘:“::',':}”"
Accounts (IEESA) (lﬁl 10851
(BEA, 1994) "

@ 7 XEEY SPYUES Wy

ox
Pal
H
d
s
0Z
IC3
rhu

Ll XH7sd &
1 71ENd

A&E71s739 54 4 HrHERE F85ks AT TE ookt gofso] AREE AL
Qlt}, A (indicators), A|4(index), E3FA]4>(composite indicator), ¥4>(variables), &

2| (estimates), &7 X](measures) 2] goj= AL &=

Al(statistics), AF&(data), 57
dieto]l wet FREY 22 on] 2 ARG, 58] o]2fdt Sl f-2] WR Hojslo]
AHgshE Aol §olo S5 TS AshEr|= itk
A3 (indicator) @] 7Ee ZERPZIEF S “UERATF (proclaim) 5-& &fvlsh= 2
do] indicaredl| A 23t Zolch, HZ chdet BN &3] AR E= A2 vl
old FAo| TRt SHE B yehlis WA oz SN dE
U A2 PIHE DA 0= Hehhs ARl AEE AR A Bitet
vt BE A e S Sestu olsely] Al Uehle A3 Fict whefA

aitAel ¥ AE(communication), W<eSHsimplification) 12|31 43}

(quantification) 52 Utz £A1S ZH=r} 26)

“ ..a way of telling or knowing something without telling or knowing all aspects of the
subject..." (Aall, 2005)

25)
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2l AeElsh= ook, A= ofu] 2HdH AmU SAIE o835k
(measure)>  A|FE2YQ o] oilry, A= AHAFHeER A" A=
& (quantified set of data)oll SAIA 71¥& 2-8sto] A2 & Lbeh Aot 2o
A AR B2 ARE 37 JH] tdobjects)ollA P2 ARALE 7REEte] de
ok et ofujoflA 2wt FAlE A= thE ZidolAnt A TRl A TS

v A7 (data)= EHAEH7|E S}

Measurement Surveys Monitoring

Dat:
Compilation

Indicator l

e.g. national GHG-emissions per person .
( £ ks ) Aggregauon _
Processed data
(e.g. national CO,-emmissions from petrochemical industry \

Basic monitoring data
(e.g. reported emissions from a specific factory)
Analysis

Index
(e.g. ecological
footprint)

~
S

Interpretation Decision

I

and use

(a8 8) X|E/X|F2| ==&1d (Aall(2005), WHO(2002))

26) Aall(2005)
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Specific indicators

Data Data Data Data

indicator indicator indicator indicator

Key indicators

Data Data Data Data Data Data Data Data

indicator indicator indicator indicator

Simple composite indicators

Data Data Data Data Data Data Data Data

indicator indicator indicator

Multiple composite indicators

Data Data Data Data Data Data Data Data

indicafor indicator

(a8 9) X|EQ| M1t S8 (Aall. 2005)

H

A ZAA o QojA AmE YAAIR (basic monitoring data)@t  ThEE A}
2 (processed data)2 FEETH xR Z2AE A7 BAE ou|shy, 7laE
Ais QARAEE B A 2743 A7E on|git}, Aall(2005)2 AH=2] A2
2 hgukaof wpet 25 E 7] fP o LR ARE IR A xR oSt
L ASol= EHRFE (specific indicators) =, FHeF WO 7 Fol|A] Y AETHS
Aesto] A2 AMgohs Afolle AAIE (key indicators) = FHEEh, & &
e 59 A= FolA A EE Ueille tiE4Ql A== BODE

2
g
é

= oo ARE o|g3dte] AILE Hosh= Aol  EIAE (composite
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indicators) 2 AJEt} 2N B3R T “E o]Aro] | HE 484 Akt A o
T} (Saisana and Tarantola, 2002) EA|H= A2 thE SAUES AMESEAY 1812

2 o] g A58 A7 agarogationste] Site] Az Aelshs WEolet
B3 F= NERHY A5 F3EA] ESAY RS H3Ek= £A48 Bt Wk

LFJ

(E 6) SSIX|E ol AFEl= EAI7IYE (Saisana and Tarantola, 2002)

Method Equation
1. Sum of country rankings N
’ c CII =% Rank.
i=1
2. Number of indicators above the v
mean minus the number below the CI. =3 -sgn —(1+p)
mean. i Fui
3. Ratio or percentage differences from & W !
Ve Y t
the mean. o X;
CI] =2 —— where y,, =—=
YW, X pui
i=1
4. Percentage of amnmual differences & W
over consecutive years .og Yie ,oxh—xt
CI, ==5——.where y,, =——
W, Yie
i=1
5. Standardized values & w. !
S w, -y ¢
o e X, —Xg
CI] = =——— where y, =< —2H
Sw, O zu
i=1
6. Re-scaled values X
2V Vie X}, —min(x;)
ro_i=l . g e i
CI. = =5——.where y, =————
Yy range(x;)

27) A FEo| Al Nardo et al.(2005) Farshich,
28) A&7Me I HAAE A|(aggregation) EAO| disfAe Jesinghaus(2000)8 FaLsleict,



7P W2 ou]oA A(indexes)=  wAF = REE (EARY S Rt
o}, A8 TS A RS AR 7] wHEe] whet AgdRtell AMd(mapping)
poe) ordering)dl= Zlo]t},
ojgfgt FollA A= HFAIE AT FARE URES ARESH, 9ol teti=
YA ES} 22 ou|z ARGEN, B EE AR tE SA0Y SAERE A=

AR S Shbe] X HOlR R, o= A4S SR WAl BUT P22

10
\ it
%N :
flo
ox
ot
N
|o
u
NI\
X,
o
=)
ne

Fomu A The X4

e} EA#E FESHnormalisation), 7256 (weighting), Al(aggregation)
59 WS ol BEHAERE Aost=d, viE o] o] R|4=9] o)A FUSHA
AEETY

27 g
o A o Aol ZeHE oA Yolke ARE | RS FYEE A5 daE FEE AT
&% 4 = Qlet,
o NERRO] B &3 Bt FAIAo)aL PsA | e AR W Ee] 2ASHA] & AR AelFew
A 4 QU R ‘3—4%% 4= qltt,
o T2 &9 Ao Qlo] sl ol AEAIRE e TfER| RS ﬁE—HOM AREL Al w4l
o] FAE T2 &+ oo - ‘ﬂ’:ﬁ}ﬁ}
o Hrh A2 XEE ol golo] S 578 E Bkt e HRAE AT D siAe] visl ARElA gelrt ol
4= 9t} © Aoy o]q_
AN . jL o AR .

durzlo g 257 4 ol Al Aaee AR R (AR 3914

el A&7bs iRl AR, B, S
7] wZolet, SRA|RE WMot ANFA Q] miEfof A Alpet XM= ket A1 BAIE 2
e ASw Aot AE A4 GDPE W% GDPE GDP tlZH|o[E|& e ghos

Aolelid), ofu] A GDPeR A\E] ool GlojAl GDP tiEeolgeh A E
siAHeR 9l sl

olefat tapet WA thpE Telg v A4ttt ol HoE 4 e,
Apt AR OE F o] AR AW A 2 AEZ) T A Ho

2L o2 B3 AYE 3 & ulic), olefdt B pRHoE Ak

[e]
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4 (membership function)®] 7Hgolt}, o& o] oJH #:xgke] HeE At X (A
Aehetar Stk A& oha Zo] FojH

u(x): X—[0, 1]

A&tk Rgto|2oA AREEE R3S (indicator function)E ARHSFAIZ]
xO

S, 0] Zhol wet 0 32 19] RS 2 AEFSeHs B [0, 1] 7] BE
e 2ES Ao 4 gk

2
i
e
o
)
2
)
@)
=
=
@
o

EAE 7ML Q= whdef]  Z|3E (indicators)= YRE e
Z|(estimates), F(parameters), H(variables) 5°| “thAFEA|(theme) 2] AEE o

Aor wdske 540 3 & AuiRteh )

2) A&7 S8AEY 73

Q] FRAE0MA A&7/ S8R it oot BrAlo] thakstA ARE-H
AUtk ol= A&7 NS EA3 oA BRI ool ol AR b
o] aQlo] L i}, & dAtollx= ARIEAIA] W A&7k dE S8 9 B
e 7129 =85S AFA FE (accounting approach)d  A|3EF]
= (indicator approach) 0.2 &I} o|ggt ER= 22 7P 9] &% Green
GDP2} SDI 5419] 578413 /aby& ekshA - #ut ofel = 4% 19

olE4 S BRVIESR AAL Jlrks SHolA I oul7} QIS0

K

rlot

o
X

29) SDI el glojA] M40k A 22 EA0] ZwolA WeshA et

30) S8 HAof whet ohefet A9 57t 7Rs st B dAgolMe A Ve & AL 1
ojele] He FERFeRM AH FToll oAt FAol 2= 54 AR AAStA} STt
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Indicators Accounts
» Communication/visualization, Integrated
Political performance control analysis,
relevance formulation
Theoretical of measures,
foundation, balancing
system Accounting onflicting
description, SNA EEA SEA\ goals
integration : ’
Primary data Primary data
Policy makers Accountants
stakeholders, statisticians statisticians

scientists (modelers)

10y X|E™ ZZo A™E™ B2 (Schoer, 2006)

2 AFolA = 71E TR AEE 7hse 3 8StHA AR HE A
o) ApEAS FAR R vhdRt gof HolE ANSIT A A&7 E2
A&7Fsdel gt S4%t Aol dztsto] 7iE S (measures) & A&7
ZHAE (Sustainability measures) &L A&E7FsEbH ZAHA®E (Sustainable
development measures)= g2t o] Fjof w=H A&7k SAAE= A
ol A7l AS 2ok Bk o] ALgEhs BE Mk 23405 o,

olo} ;LRE=Jgor  X&7FsHPAA|FE (sustainable development indicators,
SDD= A3 ol whet /i A|&7ksA S8AER Qo). 3t AFA Ho
w2t NEE A&7FsA SARFEE SHARAE (indicators derived from
environmental accounting)® AoJEth IAARRAFE FHolA AAAALAHS:
(macroeconomic aggregates)S 73t Green GDP(Z-2 green national income)2} 2+
AqE= AR or ZAHE  AXNAAHAHESL (environmentally  adjusted
macroeconomic aggregates) 2= SAZASTHAE = AJHL} o] X|EE YUt
Hog 3AZRAAUAE(environmentally adjusted national income), THFZFH
GDP(environmentally adjusted GDP), #73ZAE717}A](environmentally adjusted

value added) 59 7|& AABANFE $44 125 Whgsto] 243 Aol &



AToME 718 S B Gol AREAE TEslo] o3t ARES WHXAT
AR 2 FAI

A&7 SRS AR A2 AR HLoR FEske 2e F A2l
AR Q) W Eol| 7|23 Foloh 3 & H BE GDP7E AR A FASE,
53] A&7Fs3E Wrishe 7IEo® AHEskA] gtk Aol SUsATt 1 2A1E

S5t Ajol7} Qlek, ARH e 71E A A 1 odake

1ok

=
PG Zhet) vbd A #2] H2S GDPE AR B SR 19 U5 SAke] A
=}

AE2 9rdst FAE A EAA (thematic indicator framework)S ARESHH= EA
&

X,
o

il

o)
N
&)
ol
=
o)
1
>l
g
o,
o
A
rir
ul

(%]
>

¢ LB SDIE SARLET BE FE BHOE o] AUEY XmA
AT FAM AL AP thiel 2 FAE A47be A S22 ol
A BEE 4 Aok v SAARARS B4 1 AARe
SARAY Qe AANA B4 Sla) A

« AEo| A5 SDIE TRt dole, B4, AE 52 ol gt SFAe
AG7HsH 572 dfEske HAARS JORIT N BAARAEL A%
#olol] ALgEl BlolELE M4 XS 243kl Hofel] ] SDIRTH
ARael Hug g

« ol sluk ARA Ao FAH AAHs At o2 J)9e 7w
olch. SUARAAL & A A Ane mudos 245 91

MEBAHFE] oot W IF BAE dAT YHE sholM AR,

3

-

o

31) A&7Hs/d SR = o]ole thaket Ao ERE 4= 9t dl& E©] Flemmer and Flemmer
(2005)= ©|AlZ ZAR]E(Micro—level measures)?} AAIZ &4 2| #E(Macro—level measures)®
TSR Qltt, o] ERHbAle] wEW SFA YA HY SDI= B AAE SR 0] &3] wiel
AR W EA apEAo] WEelA =y g

32) Schoer(2006)



46 | SATWIIRL XIEIISLUTXIE HARE Wotol| 2sh A7
SHAAE A = ol WHEA EAS 7T fAlstEA 844 SHe
uhgay] o] o2 sjukzl BAQ] AT SHolA WS Be S
ZHAIAL Qlek, whE A2 HE FAE A AR A 7 7S] Fofof
UolA AEA AST (social preferences)E BFYsH] wiol A
ol wlsl tha ofgt o] &4 7Hke 7HAAL Rl
. _SD' Deriving indicators from
indicator set Wnting data-set
Adjusting the
Accounting accounts
system to the Embedded Integrated Integrated
requirements\ Sp-indi - i SD-poli
(SNA; EEA, SEA) oquD SD-indicators SD-analysis policy
Tools for economic
and environmental Developing tools
economic for SD-analysis
analysis
(T 1) Xzt AF S§ WHE (Schoer, 2006)
drbH o2 SDI= Al A, 7, Al 5 FAE AFAAZ F4457] w2l
AARAES Shte] AR 2T = Qlrh FU 9] Schoer(2006)= 28417

A|3EE SHA| 3 (sub—indicator) & EZFFAIX] SDI WER] S A&7 &

41" (integrated sustainable development analysis)< A|A|5FT) o= AAA A2t

N

|£2 e AASH: WHECR, AR aolw AA2e FuE ATk AP
Ae] AT WA FAME AES BIRICRE A 400 ARE Bl AT
et

Argnge. AY(ENA), SAAYER Tel3 ARAAAYE 5 3 AL
2 4Eo] glom, 2k ARS TS sk oIS SDIe| FAME AE ApgHc,
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s2Ele x4t

b =

2% -

ol

| el ARAAE A%7HsH Bolel fashes A4How
AY ARE EET 2S 71
L 590 A7k

— ==

o
R e APHFES 3
EalK 755 SDAARH ARAAE
= halshe

i

M F2
GDP

3. X&E7tSHd SHXI® I X|HE
LS ONEETONES
3 S SR AA e WHE
ZHAA 32 ZHAE (the measurement of economic well-being) 7HErof| A H|ZE]
A2kl
Hl-&3 42, 719 @] 5o ApolE

fr

@L‘g O:—
Aol AREEAL T,

Z 71%

o] 1 7HA}e] Kuznets1962)% x| &8} Q)ck
= 0] %

w2 efato]

7t AfEIZH
A&71 54 24
95
SRE
e gt g,
BgL JATRe 2]
7H1E FABHE g,
SRR ERER D
o] o] o] ek

sl A
OF1-;
1o - .
23] S

2

k. S ERA GDPe] HA|

4E

rlo

=

ok

T1+= GDP9] olsfoll 3loiA
5] QlAsfjof gt a1 A4
= oo ok Auskth 71E GDP= MEA H=H
ofuff AYAHHE-O] YR} HAlo] FIRIXE F7EsHA|
AstE ek akeksol Fakel A4 ¥ B-E fIsl At
A Aae] A=A e B % ol
goto] o7, m=AIERY] Hal, AR A=, 5T o ALY
skieh, MEW= 7]&
Osberg(1985)5-€] &4

3le] Z7¥sk Eiet
oz

GDP=
Nordhaus and Tohin(1973)
95
| &7155k
22

SUAES =
A A AR FE2] MEW(measures of economic welfare)S
APgF A4 FFY FH f1F] e SEAEER °]

stel AR/ A Y] 27] ez & 4 St

ZH]o] 7|HES & Jfdo®  AA MEW (actual MEW)2}

MEW (sustainable MEW)E FEE]31 It} AlX] MEWE= Z4H|S tjokst v]A]

I A&7k MEWE AR} 7S aregth
s S 2 e

1.
1

MEW: %
JHste] 245 MEWO]
FoF &= MEWS] Zho] ZthH Ul 4H]

QAE
E
=

=, e

o
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48 | SHALWIIQL XIATHSUNX|E AR wotol 2+

rd
re
4

[0
0!
0|
s
E

2718k}, Nordhaus and Tobin(1973)-2 1929-654 717t v]=+2] MEWS AXsFE+=d,
AA| 71730l e} A|&7kset MEWZF 41 NNPE Zasial Qlal 1974, 1954
Z12)ar 1958\ 0] thsfixl= Al MEWH tHE & Zhs UEhSIch ol A" A UAA vt
29l ik Az v FEje] ko] ¢35 tiAlE 4= Sle= 7S] dledl Ale=
MEWe]| thgt Bj#e] Qlo] =il e},

(H 8) MEW AtE1tH

7R Ql4n]

- YZtEE A&

- oA} ol

- 71 ure] P EE BAb

2H|RAE A 7Himputation) AJH]A
Aol gk A7}

HIA Z-gof thgtk A7}

- -2 2%

+ |+ |+

+ |+

AEAE H7F AH]A
Z 44| (44 MEW)
MEW &Ex2}
A&7Fs%E MEW

+
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(& 9) O|=22| MEW AE=Z1} (Nordhaus and Tobin, 1973)

1929 1935 1945 1947 1954 1958 1965
1915 A" MEW($)
B 4,506 | 4,866 | 5,472 | 5,552 | 5.818 | 5,919 | 6,391
A 5,268 | 5496 | 5,861 | 5,938 | 5943 | 5919 | 6,208
C 3,056 | 3,530 | 4,626 | 4,714 | 5,536 | 5,919 | 6,832
Ae=5KIndex, 1929=100)
B 100,0 | 108.0 | 121.4 | 1232 | 129.1 | 1314 | 141.8
A 100.0 | 104.3 | 111.3 | 1127 | 12,8 | 112.4 | 117.8
c 100,0 | 1155 | 1514 | 154.3 | 181.2 | 193.7 | 223.6
1319 A&7Fs3 MEW($)
B 4,462 | 4,504 | 5,098 | 5,934 | 5898 | 5991 | 6,378
A 5,225 | 5,135 | 5,488 | 6,321 | 6,023 | 5991 | 6,195
C 3,012 | 3,169 | 4,252 | 509 | 5615 | 5991 | 6,819
2)4=8H1929=100)
B 100.0 | 100.9 | 114.3 | 133.0 | 132.2 | 134.3 | 142.9
A 1000 | 98.3 | 1050 | 121.0 | 1153 | 114.7 | 1186
C 100.0 | 105.2 | 141.2 | 169.2 | 186.4 | 198.9 | 226.4
1015 Zul&AAKNNP, $)| 1,545 | 1,205 | 2,401 | 2,038 | 2,305 | 2,335 | 2,897
2]2=3H1929=100) 100.0 | 78.0 | 155.4 | 131.9 | 149.2 | 151.1 | 1875

MEWS 20l52S hEAZR Aok o] sjola A\Eet A4 Skt
Ao AT FS e ARe) FAAER 2 4 gek, MEWE FuAFE] L]
=g ool ARA e 2] Pl 2iE 4

olck. SRR FRARE sk o] wet AAR R Sk BaoR 1] olele
W oo 7 AR MEWS] ult A ANFANS BrRe  FAAE 9
HZol 7Vg7) il AEAH Hrom THER Aol Adsic)

o]SRe ] Osberg(1985)= BetsHA) A2 Mol e W Hxe) A7 B8
T}59) o] @A SJA] GDPR} 2L 71 N ESo] AAA T4 WekS AWs| FHHA|
Rtk QlAlolA] HlEEIch Qs U el Y120 ARA Wt g A5
Mol 7123 FAARE ATl TR 7 mae] Qs Et, tetd A
of AR} olo] 712k Ae] APRL F5] B WHER thot Fol4 FAAE A

33) Osberg and Sharpe(2001)

rr

T
N
>,
o,
g
mlm
BN
o
_o|L
-E
l-ﬂ

rlr
%
3

Mlo




olo
o3
o
=)
|
2|_
re
4

50 | ATl XILTFSUTX|IE AR

52, o8 7hsT AE, ARA o 55 drEfsto] AgE o]t wAIE siEsh]
918l Osberg(1985)7F AA7E WHe AAA S48 st AFES AAskaL 24219
AL Aol 7 Al (weights) & F-oi8 o~ U= 38sh= Zolth
Osberg and Sharpe(2001)= A4 $48S ARot= ARFEEOE tha Wl 7HK&E
Al SFATE,
o AR &l Al AEE Astet &9 &M Aol f&
7 8 Heffective per capita flows of household production), ©7}2}
71eb HAPA Skt 8-
o ik fIRE AHAES &AREA 4 FRAREY +54, FE
WA, AAREAE HEke] 7], 2HgA W), 9] RAje] wsh
I 2RE %4, R&D

= . = Y35
wH R S =

of,
olr

AF 9w 4T Agorree] BE, W, /R, 1% N

S (well-being) 2 SAohe Al3te ZohEE A3 FAE SA4of et A

35 FAAE | BAN FAAE | AR FAAE | Nehnn]
® 5oR BUT AR WAgAL GDPE tAlsh Slet AAA ST

A A A7) AR T e AEE FAXE, ASAAE FARE
23 A|LTH AN 202 el S N, AR AR 1 A8
A Axwe] FEE wakelx] b}, Tt 2t A mojrke] AR Eol Aol i

AL A 2710 v)nd e FA= AT Q] o] 9jo] Hiupae
S ofafol] EEG e} Eek AL FER= 18| Ajsie) AR
RErks AR olejgh RS H3t & olgolt

EF FANEE 1 P mERAe] meh  ARAAED (the accounting

&

framework approach), T EIXFHL (the one—number approach), 123l

R BEAAEL  (the suite of indicators approach) 502 JLEEF 4= 9t} (Matthews,
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2006) AZGAIAIRZ-S GDP2] 270Ut ARR] A 3 E (Social Accounting Matrix, SAM)

% 55 Bl FAARE Jdsls Aot T BRI vheket A
A|3%E sh2] B3] 3 (composite indicator)E A7teto] $AY =3} A7l w2 WS}
£ GDPe} 22 FgE A#/A42 FdsH= WAloltt, de] ¢#izl GPI(Genuine

Progress Indicator)?} HDI(Human Development Index)7} ©] &l <&3h= t3x2]<l
A EEo|t), Ao R AHAA HIE FAE, il AR HYge FHes
FtAYG AseiA] ¢hal A= A= ®pAlelnh. o] A% Ae] AAgolu
SUAE(ES AR ALH7] Hsl Bett MMEs] S48 LS gote H7|
ol thefet =AY vkt A#E A ¢ dek Hi3EA Y ¢l2+= UN CSDe
Indicators of Sustainable Development, F=+2| Quality of Lite Counts, 7§Utte]

ofN

Canadian Index of Well-being 5°] )t}

oFx] AbHE Nordhaus and Tobin(1971)2} Osberg(1985)+= AR 4 SAY=| 2] 1A
Aol o]9} H|Z3E Al7]of AFE] A HEHS 24 te s ek AR Q) 1970t
ZRHLE AFS|A] HE(social indicator)] 7Hgo] L& AAL FAA Q] 7EF2F] o] A=k
th. 19709 OECD= 2=} ARg]A o] 83t OECD Z213" (OECD Programme
of Work and Social Indicators)& YFEItt, o] Z2I5H2  “Ja-2 11 247t H2o]
oYL T U2 4] 23S fIRE pol7] wiwell e ol a3 & AHstar
ol 93t A df-5-9] e AAlsIGitt. o] Z=IR| AvfErA 337 A#=
T+A4% OECD AMSIA|3E 55 (OECD List of Social Indicators)©] W=l o, Z+
Sld=ro] Al A#E ST o s FAR 7T AmAY 23S Alskeit

ol& AlgE 1S E3l 20029 OECDE Society at a Glance(OECD, 2002)5 <7519

A50] Apela] WA JEE SAT A hSuele FolelXE XSk,

ot
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(H 10) OECD AIS|X|EE=

= of | A
%
1 * 1A, 4] AYE
A% * 7] ol A7) Ao
EE
LAY 0§ * 37149 1573, g
?:F_‘]——g— . ‘Ev—ué]%
L8 Z2EH
.87]3] « AR A =, A9 224
EEEE . B TEARL %—ew/ IR AT, g 2w 2AE 5
e M e A i M o )
7k 2 4
Az [+ oI7HAZE, oA7trE
st 2 Auls Aol
4] « 25R, ALE 227 Ag
w o o] Hf
E914 ¥4
#7187 o AW AT Aol HTA, 7Aoot
Auls A2 © 54 AEs 2314
44 Hs c grledele] E, g kE
Ad 44
APEA At - AuE
&
A =2 © ABAL AR, A7 BA
A7 7hs 99 * 7Y Qbol oid 9

Land(1999)= A}3|A 2FE 34 SFHA ZAYRXFE (normative welfare
indicators), ‘47| W= A& (life satisfaction indicators) 18]al ‘A&z A}3]Z]
' (descriptive social indicators)® TLESI} 34) 2 SR HE= 2 F o] ou|e} 1
ol tiet AklA] gkejrt vlala] 2 o] Rojdl X' | Bxtrt HAY FrIE
o] = A3EFolth 49 VEEAEE T SARE 52 YPEAE so=
E27]%= itk o] 7o) Ait= Aol Bl AR G| AR vy s
= SR, Ao R Aea] AR AR AAE olslistal HRFAles S5

o5t 22 B FA| <oltAo] 993t AW AL EC)

34) BAY FTAYAES} A8]2 TP sl tfFt Aol Sharpe(1999)8 Farsieic,
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PN o= N

SDI= A|#4 A<= 5
SUAAIAL HE4] LS fFAIsloF she Aokl §l7] tiEell A&7 EAA]
3= Hop ool B AErks AolE Y o Al 4 A A|HE TRt
T ks E4e Alduh AA Aol 7Rk A= A57ks/dell it R vk
o AYe 28 5 g7] wiel WCED(1987) o7& APel7gAIA YA e A
SHE =3 SDIo| o] AALHA A= T,

1

SDI®] WHEA S48 oA HARE A o] FA12Q] Argo] oAk, of= A|3#%]
A A7 7HAAL Qs BHEA AlS/dell 71R18k= Zole} 30 T oA shte] B
A B4E tiFEe] SDIvt - B4 2, AAl, A - FAdE R ARAAE
EQE AR Qltk= Aolt), o= o]&8) 3% L (the three pillars approach) 2.
= ojEr 50

(E 11) SDI2| FH¥ FLX|HE (Kettner et al., 2006)

A A&7HsA AAH A57HsA A A&7HsA
« Qlzke] ) - AR - AEA QA

* ol - 3R ) . 89

- A21A 054 - 584 - ErieRy

- AelA A% . 78l

- 2ot 2

« A=o] A

35) Z|- =2 Sl AAA SD A #of| digt Auo]= 1ISD(International Institute of Sustainable
Development)®|  Compendium: A  Global Directory to Indicator Initiatives
(www.iisd. org/measure/compendium) Fil, o|o] wW2H A AAR R ok 8360 7]2] SDI 7§t
z2o] =L gt

36) UN CSD(2006)+«= 71&9] 3% A F@ste] 1470 FA19] 987) AEAAZ MHAE3stoct.
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ECONOMY
Economic Indicators
P s
ior
‘Socio-economic Environmental-
i economic
Indicators G e el
i r i r
SOCIETY ENVIRONMENT
i i Environmental
Social Indicators ; .
Sof;;g;k:sg‘al Indicators

P s P s p s

i r i r i r

(agl 12) SDI2| 7+ (Segnestam, 2000)

A&7 s TAAQ Fx2 4kl 7dbE 2 %9 SDI= 1996 of] W3ts UN
CSDQ] Indicators of Sustainable Development(UN CSD, 1996)e|t}. 1993¢ OECD7}

g

A
fijo

W3t Core Set of Indicators for Environmental Performance Reviews(OECD, 1993)
oI A] SDI BFAo] 9lojA] o3t dIgke 519Ut o] SR ol AEE o s HAA
%l SDIZ ®7]= o]t 30 UN CSD(1996)+= SDIO] M4l 29} HPHE-S A|A51%

ohL 3 4 Qe olF ol ThRRE WA R 4 MANZ SDI AN EA T4

L

9 W7 S QES sl Aol ol &M oS 915 Hekl ojsiA
23 Wl I 4TS BsHe BelA Tl §-83 SThe Al gt TR0 SDie

A&7RsAE Aok BE 9918 siefEoR Wrlslehs ARA Mol BAE 3

37) 3HA|EF OECD(1993)+= thorst 314 A £} PSRA|A| (Pressure—State—Response framework)S 7)%
sto] Aoy 7|E ARBEAA $AX|#7F SDIR WHst= d & 719E shoich
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stef= Alfolnt, webd A&7k 43S 2ol shuhe] ST (metric) = 8T a7t
Slth= o] 2 A em ol ok, Adol® Etstal theket A X #5 shthe]

HYAF (composite index) 2 YASH= A7} A&A 02 o]Fo|x]aL glrt, ol
H3 2|45 ol2r)  R|&7PSWHAX]SY (sustainable development index, ©]3}

SDA|4 )2t HE

SDA|=2] e A= thE A3kof] Aolgt Fake = B3 avE A47Hs439
oA HeFAl oz vlwd o Qv Zloloh ol v GDP Hgks o= A
A B7FkL sk WA 22 Zloltk, SD A5 o= ' ARl - 2
ojch, Ao Holel SDIof ARel4 ofut o224 A S =EH  The
A (weights)E F-ofsto] fHAlshe Aolth, A&7HsA S0 Qlotal Aot A4 1H9]
IAE 7 2 HoF= AM7F UNDPS]  I7H9EA]4 (Human Development

Index, HDDolt}, HDL= 7Ith4=7, AQlwdle, F31ekE, 1919 GDP & o7/l A#=

ok

rE

T ek 7 A3 ATHE H8) 0~ Ael9] g s FESiRE & Y
FEAS WA IPA GDPAEY 5 M AR S HDIe ol

i
I A5 Hatdt gro= AoE



56

now
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E
Ral
I
N
or
nx
[l
Ral
H
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)
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0o
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2
2
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]
re
-

Goalpost for
maximum — 1.00 . N
value = Dimension indices HDI
=901 100 = = = = 100
ndex i 500 = 0876 B = —
= 800 — — — 0.792 = 800
Indicator value =" 0.764 = =0.735= —
e p— 600 = = = =
value = 600 — = = — 600
— 500 = = = =
— 40 | 400 = = = = .400
— 300 — — — —
= | = = = B
— 100 = = = =
Goalpost for = 0 — = = — 0
minimum —o0 L|fe Education GDP
value Dimension expectancy
Indicator index
DIMENSION Along and A decent standard
healthy life Knowledge of living
INDICATOR Life expectancy Adult literacy rate Gross enrolment ratio GDP per capita
at birth (GER) (PPP|US$)
Adult literacy index GER/index
DIMENSION Life expectancy index Education index GDP index
INDEX
Human development index (HDI)

(a2 13) Human Development Index (UNDP, 2006)

SDA|4= 2] AYeEA}=(Ecological Footprint, EF)o|ut ESI/EPIS A|7|2 =il
deR|7] AR e 2|&7Hs/d ) g s Hoh Al AArTe ZEslE e 9
=2 2 A o] AlEE|E SHRIrE ) TS A AR R de A U=
8 SDA|4=9] 7|25 At Aol

O Living Planet Index (LPI)
WWF= 19989 Z|4-2] AETIFASS 574517 el AFA8Eix]4T (LPD)E 7Hst

38) AH0]2(2003)S Farstairt,
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=

et LPEE B3l S:A), B, allas 5] A el Alell AaL Q= 1100F olde] AEEol

5= Qi) S 2 ST QS| 7|ehETE

o o] BETFIASE 4 Sl Ul

=S 1970308 ohal, 11 712 12 A3, o|gA 48 Aaghsel 215 Fst]
Btk ghol 2% LPIR Ao}

O Ecological Footprint (EF)

Qbol A= FHIsH7] sl Bt EX9 & AROAA UEhd A=A, Q17to]
Ajelol W7l WA & ojulgicy, BRs Fulan|EA HolehE Erf ANSRe
g, ol &HlE *F%Exl‘?i@(kmz)ﬁ-i Heglsto] EESRICE HEN ST MRS
WSk glrhs by shol, BESHE S-S Bstel BFS R 4 9ok

O City Development Index (CDI)

HABITAT(United Nations Centre for Human Settlements)ol 23l AAIE A7)
A4 (CDD<= 7WHAAERI S, H71ER] 3%, A3AIE, ASAE, AL R 59 571
AER FHE CDle 4452 2 [(AAIRE - 2A F324))/(Fa 327
— Z|A F3xA)] Ae ol8ste] HEskal, oA FEeHE gholl thHE A7

Sl FEAH(PCA)S EYR 7RIS Fofsto] Hatdt ghoz Ao,
AR @8 o8 ts AT, i Al FAE 5ol 4 Aol o) A4
e R S S A ool ), L% ARG LA o
I ol oy 2y
aRA o1, FolA ol ol 24
REA s, A8 o 299
AP |A171%] GDP] ofoh 24

O Environmental Sustainability Index (ESI)
AL ESDE 0] A viFelel ABAAA 20 5 BhteR




W 27} A&7 CHIAY B84 BE)S Attt BSI 2005+ 571 Fofol tigh
671 Mg SHOR 2V AR =SS ARl tit RS 5k
S EHE HeES 20 £ it go] ESIz Ao

O Environmental Performance Index (EPI)

SRR (EPDE QIbAZol daks mAle 27 AEd20 a AHA
S8/49] S, AAAAS] A B Soll gt AAERE Brslr] I3t Askoldt,
& e EA, t714, AR, AR, e, oAU Al 5 670 okl thet g

BHAS Agele] 1 SRS B I8 A5oltt, A4S TASH YRS

O Environmental Vulnerability Index (EVI)

ARG EBVDE 3271 IFTEAE, 8700 AR, 107]¢] 1
SISEAER =] Qi 24 Ao 23 EHeES 2ok, o] W 12
7 =& EY2 (resilience)} 7HF W& 2kl (vulnerability), W= 7S E-¢lElo]

EVI= 507119] 71184

N
o3l
A
=

N
1 o
oF
i)
N
o3l
i
rlo
ol

o
&
u)
I
rek
o
b
ofN
i
Léi
'y
>
:

OIndex of Sustainable Economic Welfare (ISEW) and Gunuine Progress
Indicator (GPI)

W83} AJB]Hl 8-S TEfsls ARHe) A GNPAIRES walsliah  Adlset
AAAYA S (ISEW)7F L] Qiey, duba] o2 ISEWE 4544, GNIOJA a2 |4]
e AAE, AZPst] TR Fehd B4, BATEOR Q15 wjshLd, eiEaA
off ot SARRFET T o7l 84E Shjgsio] FhAkke = Alrkd), o, A&

o] AxA 7 4H|(inflation—adjusted consumption of households)E& 7|8 o2 3},
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O Well-Being Assessment (Well-Being Index—WI)

AAAE fletiAe A7 o] s wofof ghrh= 71 stoll A7t 54
7] AR A (WD IAEAI9 (Human Well-being Index, HWI)
o} e TR (Ecosystem Well-being Indx, EWI)S Hatsho] 73t Zro|ch, HWI
= A%, QA BA, AA7IRE 23 AR, FBAEAIE 59 Zokell gt - 36719
Az FEY, EWE BEA, A, 7], BEE, AL Al 52 Fofd
et F 5170 A E= =] ok, G BRAE Asto] I HxEA | TS
100, F3X|2 FHAR L= 0ol 7P 475 Fo{8he proximity—to—target’ %Y

BA
& EO2 Hess 220t 7, oles Bt go]l WIZ Hojd.

O Genuine Savings (GS)
= AE (G ARBAHE(AYARRE, IAARE, AFARHE )9 YA+ FAIE 1%t
A2t (resource rents) 2] AFA} 2 A= 7ol Aot WR A #E5S 393t

o . gk glo] GS7) e

O Green Net National Product (EDP) and SEEA
SAZA & YWYAF  (Environmentally adjusted net Domestic Product, EDP)2.
25 EESE S SR S SEEA WSlold AR elct. Hanley(2000) EDP
£ vt 22 Il e ERSIH Agee] HIHeES shuslsto] Mk

EDP= 7t}

o

3ol

-

EDPI NNI - AiAgle] 222 Qg 147haz
EDPII NNI - 53 50| 42§48 93 adule

EDPIIL NNI — WTP(Willing To Pay)dHoz A 34e-uls)u]-&-
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(H 12) =2 SDX|£2| EM (Bohringer and Jochem, 2007)
Apss HaEd =7} w2
LPI WWF(1998) n.a.’ 1100
EF Wackernagel and Rees(1997) 148 H%)
CDI UNCHS(2001) 125 11
HDI UNDP(2005) 177 4
ESI Esty et al.(2005) 146 76
EPI Esty et al.(2006) 133 16
EVI SOPAC(2005) 235 50
ISEW Cobb(1989) 6 25
WI Prescott—Allen(2001) 180 87
GS Hamilton et al.(1997) 104 5
e.g. Hanley(2000) na’ (T4
WSS 7o AEFe MAeE S4%
3l SEEAS Aesh= =7hso] A 2 dzt 953] S718aL 9l

EDP
a, LPI= 71497} ofyet E4

= (0]
S4e

EX
b, EDP2|
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(® 13) 2 SDX|5=2Q| APHHHHE (Bohringer and Jochem, 2007)

A BE A w28 7Kg ol st
Ratio—scale Non it = ol
LPI Comparability (RNC) (337‘,,17 1 ) °=
N
EF RNC km’2 3} =4 z;
1=1
T, - 9CHA PCA E- 1 &
CDI RNC = . - ) ,W;T;
T —x HE7T 28 Ni;
T, —x 1 &
— 0] =
HDI RNC = =) N{;x,
1 &
ESI 2005 RNC TEAR |5Y T A8} B W{;x,’
231%]=100 o
EPI N - A E= JAETL 28 w; T,
RNC HAx=0 | C e
RNC/INC(Interval—scale | =IE2]=1 1 &
EVI il o 15
Non Comparability) 2| A =)=7 °= N i; !
N
ISEW RNC s} 5} 59 S
i=1
2 312]=100 S 1<
WBI RNC 243=0 Z7] Nz‘:l(w]: )z;
N
GsI RNC s} s} ] 3z
i=1
N
EDP RNC sl 5} 5o >,
1=1

\=]

iy

! PCA(Principle Components Analysis)t= SRS, x; = A, w,+ 7FA, v 71 =

dE, ol Hd 2uX e HA ZEAE vy,

p
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SHEEIIet XI&TSUTXE SHARE wetol| 2t

rd

oz

(F 14y RS7HSURRIS g

A4 HuEd
* Measure of Economic Welfare (MEW) * Nordhaus and Tobin (1973)
e Index of Social Progress (ISP) * Estes (1974)
¢ Physical Quality of Life Index (PQLI) e Morris (1979)
e Economic Aspects of Welfare (EAW) e Zolotas (1981)
¢ Human Development Index (HDI) e UNDP (1990)
e Sustainable Progress Index (SPI) * Krotscheck and Narodoslawsky (1994)
e Ecological Footprint (EF) * Rees and Wackernagel (1994)
e Material Input Per Service Unit (MIPS) e Schmidt—Bleek (1994)
¢ Index of Sustainable Economic Welfare ISEW)|* Daly, Cobb and Cobb (1989)
e Genuine Progress Indicator (GDPI) e Cobb, Halstead and Rowe (1995)
e Genuine Saving Indicator (GSI) e Hamilton et al. (1997)
e Barometer of Sustainability e TUCN-IDRC (1997)
* Environmental Pressure Indicators (EPI) * EU (1999)
e Total Material Requirement * EEA (2001)
e Eco—efficiency Indices e WBCSD (2003)
e Compass of Sustainability e AtKisson (2005)
* Environmental Sustainability Index (ESI) e YCELP, CIESIN, WEF and EU (2005)
e Environmental Performance Index (EPI) e YCELP, CIESIN, WEF and EU (2006)

SDI= A7 A &2 1 840 £4& 7 olsfishr] flsiAl ARgEnt.

ol AHL FF 2L et AFFS sl 1 THOA] LAlQ] A} vkl

O Alo] MPNE 4= 9l elE Bof S7h AR o AR A47be A Lre
A3Es £3) AU ulgo] AMGEIh S A oA RS A4S 2%
SHe 7M 20tk At oux) 4w 1 ARl

A&7Fs/goll gk ZHgoly Ak Ald e g gojd|ete A&7 A e 57}

R uirt 2pEA 087 9= 4= Qlrh 1 o]f= A&7REEAS QI8 o| A7}
8= A0 S0l wtet AdolstA| AAw7] wizelct, & SDie A&7 o3
& 913t ekt TpAloll el s ARel7t Folsh= S8/ (importance)}S WHEFIE
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=T AET} YA A (the national income and product accounts, NIPA)-& =7} &4
o BAEEH 11 HuE S7%ks 7 thE2]Ql S7471e ). SHANE NIPA= Simon
Kuznetsell 2J8ll 3 7WE o]&Fe  BAA AAZE (nonmarket economic
activity) & 3E3FHA] h=Ths vk Wolglth, 2 EER] e =%, o7 7k, Q14

Apof et F&}, 2 B AARY T HIA BAIRES ARRIEAIE S qlolAl
2%t 9490k E-5kaL NIPA| £9FE]A] 287] wizof whel FHAP2 gl qighe]
AR Aol T 7EA7F AESHA vhdEA] ek ol A A
E2A AR FadE A Alorshes 847t HdaL, ol2et wAlIE S5 Sl
1970t 92 SRIARAAES stet= ot Aleso] o]FoFlth 39 71& =7l

A2l Fgo] Fa7t olfrE AR HlAS that ek AA|, 2T wAEE a4
Tt a0l SRt A4, By ZIe A" HIAARE S22 = AR
P 714 9] Fa/do] HAF SISk A, =7F AAY] AE FAE S5k T3
whAloll gHAI7E A A = Gl 40

=AY 2] W e 8 AXGAYA M (macroeconomic aggregates)”t 7 Al
4 2A0] HelE o AgstA W 4 s she AolH, BAE] AAEES
grggro =y CAR7IREE A (market—based accounts) ©-2A 8] FAE SHS=
oI}, HIAGA BAIREY] A= 7 Hhome production)olH A EE] 4]
W =5, WA Al Shs A2, R&D AR, o7h A 8l 7P as, ARiakd
A 2 soltt, =AY AAFA AARG= A2 iy #ekE dWstr] f1dl

gl Mz FAITA AP &2 AE]A oz tefst nlAjA WS HAsko] AR

o R ANMGRE 25, 2], B4 A%, AR FUSE PP, AE S0z

39) NIPAQ] 3H&to| tiafiAl= Eisner(1971, 1988)2 zrirslgict.
40) Nordhaus(2000)



= UAG AA L] cheFet 541 Fejake dl ARHTE AR HAE EE
7 & W] flelixle FARSE 2Astelok sh, olF Fall AlEAl AP El=
2 AN = A5 9 k] FAE oxpaAel Jas wxA "t
SRAP O AT} 3 F] 9 4E vhdaljof gtk 212 ofu] 1940 tiE 2|4
wlojgiet, 53] Azt FAsA 7 A3 A= HEskA e o] BHEEAL Q=
7V ZH(depreciation) 2t 112 (depletion)& = RIA ol A HEgsfof gith= Aol qlct.
SHAIUE A A AEL] BishE QlgA] ApEo Bzt 7h2 WAl o' A3t 4= gl
7162 FA| giiZoll Aol whdER] ek, T AR whdst A ol
1960 o] T} 1970 Z0E AR AIA (social accounting)ofl tigh AFE]E A o]
FOAHA] ThA] SRt Nordhaus and Tobin(1973)2 7|8 = RIAES 47dsto] o7}
3l X3k Hio, AR 4w Q1PET) 5 whdst RES] HAIA THZAA

p=)

¥ (measures of economic welfare, MEW)S 7Jd3s}3ich o529 A= AvA Ao
gHgolut ALl S HEIRE Almehs oA ou)7t glot x|3xe] e, S
T A e] SHoflA sl AlRbE R4 W= Tl

ChRE BIAEE BAIR S-S 236t e Alee A A9 #-84d= Hol=d

4 olrks 927k AL ol =AY g wele] 2 AwEo] Heirh, webA

oA eguix] W AL 93t A&’ (pollution abatement and control expenditures)
& F7gH3eh. ol= S WYshs 1A (satellite account)®] Z7] FEfolth, 1980
Aho] AAxt 2 SHAA 7S A4 =g Salf o] Fol Rl 19821 UNEPS
SHEARS TS SR WHEA ARe sk | ARkt UNEPS] Akl 3 2Hg
A7 TS AT 2h 7He] A S o= NFE iy, UNEPY} World
BankE F41 02 F71%E SHEAS AR Y 27]olle A= ] 53 iiREo] et

RO R AZA A7} o] 2ol K|t gk} E3F WCEDS] MIA Our Common
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Puture 7|2 A%7P5 A o] SAREIT 71 ghA] F550 916l SNA(System
)

of National Accounts) 7§l A AFAAE 9S4 A4S Wt
Gk o] SA] o]Fof| A Z3ct 1)

s A7t AGA

SEENAY
35 - AM8E
—EAHA T S8HAE Y SR - BT E

L":
o
oln

Sy [Wﬁmafa: NHE : BEEE, Ty B 1S
7 e { SAHRSEAH(SEEA): ONA 42| 2K
AL AR 82 (SAM)

(32! 14) SNA1993 AI™HM|A (s+=23l, 2005)

— o

SNA 1993¢l|41:= AMike] Wl9iE gl A Adatels Eshes 2312

IR——

i

71AQ] & AAE BFEA = E3CE SNA 19932 FAZ oA HiEEs 29
A Hoke AL Ak W A A AEE s ot F71A”l
Szt dagh Adefoict. o]gA SNA 19932 344 845 FH6] Le{shA] gk AJH
oA 7ol e ot T tiAl AR S EAEEAEE TS |= g
St A NS ARk XS ERISHATE. o % 3 SEEA 19932 27 A o et
22| Ao SHFASIAY o] 2A%Ee AI7F =

41) SEEA 7B wi7el tis)AlE Carson(1994)& Fa1a}oict,
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OI'

(H 15) SNA19681 SNA1993 AKX H|m (EF223H, 2005)

1968 SNA 1993 SNA
— - AR
AY A} 22 B] ] - X
%MW' 1EAE s 12 P
A o AIX} ASEEIAR
. A2A 2SRuAY
2EAEAA FNAR ST AR - ARASARAY
. 2EAAY
ZH zZel 1l Z22](8]=8 AR
Auza gy R BTN o (S
Az 9 HH(GF8AN) kel 7Nk S
7N 2AE e _
o yere L 7| Z AR E
e ARe = AAZ A =Rl 38 QA2 27044
A E 7| DR 23
3
B4 <
o)A seAdAY  [FHAY
A7) A

SEEA 20032 |l 714 782 Ao =] ek A A 782 =2 3 o|A]

S5 HAEZ5A (physical statistics)2} SNAS AISH= Wi o) o] IHEe ‘&

Z EA=R (physical input—output tables)?t 72 E24 A% (physical accounts),
=4 FAY BAY SAE Aol TIAA (hybrid accounts) & FEEC F
HA {39 AL 71E SNAoA eHde]et #ed aas xRt 7Y, A%
9 7PJEEO] S E S 2]Fo] oo afgitt, Al HiA f32) AL 24, i ow
=4 5= g7 A4 Henvironmental assets)S §FE317] $Jgt Zlolct, SEEA 20032 Y|
A A8 SNAL] BAAS S 235t Ao 2ol n|A= FFE HIYE
5 Sk Aojt), ol AR g, WojAE 1eal 2 sk 5= EFRIT)

Lt F2AE X&7tsd
TUARE 7IREeR X&7ksd SAAES Tdshe Frole AAMTE S 2

A 4= Qs AS7RsUA ROk Wasith, ol SDIZF FAM A %S B9 thake
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Halo] A&7ks BOE WAE 4 s At EEE SAolth BT
7|E2 02 SNA 19937} SEEA 20032 7]tz H3laljof a17] W] o]& Sukxla}
© A&7Fs7 B AAl of=lgt ARA E49E whgslioR Bt Pezzey(1992
A&7V ofEolM FeA R WEE 5SS O3714 Aol 7123 71E, @A
ik Al B8 F874d, @AE7F3S (FAHE} o) Aloflolehs 5o
AABELL Qlet, §3] SDefl theh AAIA Ho)= thy F IFoR qofHnh

o A3} 714t A2)(ends—based definitions): AAF AH|Y G892 §4] &

FI'F
o
r§£

™

o tt 7]9F A2l (means—based definitions): 0]} Alcje] TAo FFS =

2 Qs AR A%0] §

ofaah FHL o) AmE therst BAXAZWA Ee] Biol jS 89 BRlE
& A} 12 SERA 20030] AAJSH W] olololE BAH Qs v 2R

GARE TR S B3 Aol 7Kssitt, BARFPAE YRS RS U

ejsto] FptElofol St B-7AAI0] AlE chabalel That ol BT A ALl
Tejshs Ba Ao Wax, B0l AFIHe Ay 9 Au| seh, STt
AR AEITA] 1A dako) Bo), BAZAFEAR A= Auto] gk, Eal

27T TR Aol QlojA] HEskA atejstoiof & ARRMES v Atk 1A
BAAS] 22 FHA|, B0 HIAEA ZHRof theh FE O] EekAAg, 2 o] AEjA
7159 BT 2410 kA, AR T} S Afn| 0] Weleh i HgHE A 7]l
Hol wE AL RIS, XeE7E NS 913 ARSI BARe] 4200 v,

green GDP 7ldko] 7]22]0] B = 7|2 GDPY M HES 24510 A&7
A& 54 9 Bk AEE 28k Zlolth, green GDP= A&7Hs4E 5748k
|3 & shpold, weba] thE Aot A2l faAe 2=t thefdt A&7t
578 A= 1 /R PRl whet Adolst SA3u A 2=t green GDPE

olget A&7 S FUAR AAE EEd=M A

%
[e

3
N

=
rit
o,
N
&
re.
r ~{
r ~{
T
ot

&

42) N&7FsdE uBd AXAI#] disiAl= Hanley(2000)5 3L3t3



AROom $HT 4 olrks Aol Sleh S green CDPE T8 A47H5 4
1

29 ZAPZE =, ol =UAET AL57s/d 2 AiE bl sk

NNPg} AJ<£715§

=RIAPS 718ke] A&7k S78R13 7ol QlofAl 7Y 2 =vhe GDPY 1L 38
20 BEA 248 Fol 9] = AE7eE SHAEE E& 4 Aol gk Aol
t}, El Serafy(1989)= S (welfare)2] 7|2 GDPo|| 23tE]A] ko gz oz
got7] o2l theket vl s AAsHlet. golu At
o] SHofA BAH green GDPY] 7hs/d7t F-a/d2 (AHEstA HojE) A&7ks/d0l
ftsl= 2EA @40 AAA 75 g AdA o s vHYE 5 Al g

Atk o]t o]-f-= GDPRELI= — AMARLE 239 — ZpEo] 717142 H(depreciation)

2
A
o
<]
ol
Sk
Kl
o,
[0

(o

A

Hrddt  etAgAF (Net National Product, NNP)2| 7lgo] Xl 2 A4st S| 3%

ftlo

NNP = Consumption + Net Investment + (Exports — Imports)

P AAFO] A7 RsAdell tidk A Aole ARk A5 2 B8olu ol

W 9] Ale] ww] = @A) Adto] ATSHE WAle] FAOR B 4 glr, 18w
SRR o SgE £ A B4} ule] AR mlgle] SoE dAH,
AR 9FS NNPelli= 247 S0] @A) 4ol v]X) e} Aelael Ame
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Hkget 5= lertell 28 Sl o] £A4le Al F 139 e F3ll sj2ol AleE

=W 4E(national income)-2 AJ4Hproduction) 2-2 &-8-(utility)oll 7]

PN'
ol
2
== J[N’
o2
i,

AJ9E 2:H]7} o] FofR| = JEE A C® AgfshA] o] dlwel IS Sl A E=
SAAIE HARBH] Eehths O3S Adot 49

olof| that thoka HRAlel WAL (Fisherian income)o] 7¥L  ‘§-8&7]HkA
5 (utility—based income)}& AM&-ste] @A) Alchel wjgf Ao} £5(F-2 B8-S
RE g AE7hse HdAM]eE (the maximum  sustainable level of
consumption)=x ‘e 4= U}, W A5l AT ARIA o] AP AHEAE S
HISESA Aol Gk vlAlE B FHiA 94 Ikl A2 Fo] Ahet T4
3 7¥A" (scarcity prices) &2 B7FETHA A4S} gjLSS 22 ghE 7 Zlo]
t}, ol2HF  CAA-AE7FsA AFSHE (output—sustainability correspondence
principle) @]t} 44)

A&7hse dPAe ARESAY (social welfare)S Sl A oloh= Aladsiabs ot

43) Nordhaus(2000)
44) Weitzman(1976)
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oA QlolA] X&7Fsd-2 GDPY NNPE 53l STt Weitzan(1976)- 224|013
(optimal control model)ol|A] A 2w aHE U Ik (Hamiltonian function)2] A7}
|2450] 7fide] 7123k NNP
£ SolA ARl 7123 A&7k AdS AT o Qlrks Aolnh 45 UREAQl A%
HgS o g3t A2 thaat gt 46

SHUEY RG] oJn|e} o] & Falf NNP7} Ao 4= QS5 Hol7] flsiA thaxt
e 7het AR AR S (one—sector growth model)S 7PA3%Ic) o] BEL ALS]
FAE MO T g FEFR A Flokal e Al agAR, AR
Inada®7] 5 AlaLdsha} g4 g o] Ut A4S 7Hdstal Stk A9 4k y),

A2 k), 22H]( ¢) T A= URT ¥=(per capita terms) = That o] g

T
o
x
}i
|
Ay
‘ﬂja
4
%0
juj{e}
flo
t
2
N
o
)
I
_[Oh

y=Ak)
c=C/L
k=K/L

P CSF K 21zt A 2] 200k RS ki, o2} pi Aol 2t
AL eic), eI AFEE AR AL Ul AR o] B Aol
o}, ¢ RS Fol A% y= IHIAREY URIY GDP & UEhd), #2447
Ao Al GDP= #%&AH](final consumption)?}t A3 4J(gross capital formation)2]

oz Aojud, ole AEEP A= A&

45) B2 o|y3 24 $JaliM= AEAES A3} Hrlof digt 7Pgo] ftFLt, oo digh ApAe Y182
Weitzman(1976)2 Za1slich,

46) Islam(2001)& 313},
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o

ARARE AAT 71 stollA] Brisks Aol ofuf thekst 447 d Z(growth path)=
HA 583> (aggregate utility function) 2 EHEE= AS|EAS 7|Eo & HrbELH

BEI wu( o) MY TR FOE=t, o= S At AAE a8tk E 23
= Ao Ao ofsf| A Ethe Fe]geol4] Hell AR Aol 24 4

22 2] 93 BAYSe AkRAL et Pt

|

Max U= fooou(c)e*”dt where p) ()= AIAZE

s.t. k=Ak—c
o] HASHZAS sUEYIT= that 2t
H=U(c)e” ""— N[ A(k) — c] where A= IE7H4

Y HHEAY dAxdCERH ted 22 SHEEE7 R (dynamic

equilibrium growth paths) A& A& 4= QIc} 47

47) wor Sejakel SMEURKIGTL oRoleld AUt HANE A 4 9rh
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SILEURRI ARMLERS ol gale] ALk 2u|e] JAVH FolAl LE7H o

2 g7he AR Fae AR A2 Aot 7| EnHellM mate sidE

ORI ARSI A Aule] PR Foek B2 ARRYS Bl 47k
2 Bastei Aol Qlofl chalt o] 24 IS At o2 Sol, wek 9] gm

P AR KE AA4AL TP AOR FosAY BHeGOR T 3
= o]

T2 Age Byl FHs) Hkgeitid o]

N
/i:l;i
g
%
2
8
2
12
:|o
ol
i
-4
M
c

_Q

o= 7t A 37} 3-89 (common
unit) 2 FOIE ARSI QlEAlel] e ERE ARE W AA|9] STk sigAl
o] o] FSIIA o) whet AA L, 2P TEA E= IUAES 5k AAT
Al Mg sh Aoz 243 A ESo|t), Wk A2 AlEe] TR BE Hee
sh|A oz e ofof sk o] I ol ApARAN} 21 o] HFAA 71RF 7L ol 7t
S7dsHA ot




1) O'Connor(2001)2]

O'Connor(2001)= 4 2 FFA| 3
A8 S| AATSRAL Q)

T 5 QS vl WS TS Aol

of AXNHTE 2H5k= F 7

ARAAE FABEA &

5 7 %

AR

1

4]

o

_,4
2.
%

>

|

O
= =

WEIG oA AR 7] 7RIS RHY

A A 7129
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Ol

].

olggt oz JUE= A*E  ‘Aggregate Indicator of the Change, during the

Current year, in the economic Assets of the Nation' (AICCAN)o]z} gt} F HA

HAE A AAel tiet Aolg 2Aske Aoz ALY, A B AlaeE, Vs

ol ’igk 71E 7S iR Aol ol=gt

economy GDP (geGDP)2} it

Yo E e RS

3

SYSTEM BOUNDARY (CAPITAL STOCKS INCLUDED IN THE
MEASURE OF ASSET VALUE CHANGE)

Usual set of produced economic
assers

Enlarged to include all produced
assels plus specified natural assets

Statistics for the
current really
existing economy

[A-1]
The traditional or ‘unadjusted’
GDP and NDP
(NDP = consumption + net savings)

[a2] AICCAN

An ‘Environmentally adjusted’
Domestic Product for an enlarged
portfolio of national assets

Shadow
aggregaies for a
model economy

that meeis
environmenial
standards

NOLLVINLLSY 304
AWONODH ADNTAAATY

(B-11 geGDP
GDP and NDP ‘volume’ measures
for an ‘environmentally adjusted
economy’

[B-2]
(...waiting to be done...)

(a2l 15) AICCANZ} geGDP H|@ (O'Connor. 2001)

O'Connor(2001)= A|&7Rs9PH-S

B 7152

A&7 Fs A fAske A o= elska gk, ol
Zng z
FAR B
233 5 QUES SH gloltk

AICCANT} geGDP= ‘e z4 <]

183

Aol Mz t2r] wige] B2 FEA

greened

P =e]
==

) 7 S 0= o] ARE H2olA Ag sk Qle. ofefet TelA
A AR AN WS W BT B A QUL



AL 93t A4 A Q40 7R F ol QoA T AFoldt HPH RS AJ83IT} geGDPE

A A Y] A5 BrBske tiAl 43 715 (environmental functions)sr
A 52 Bshy] $1eh v8-& ATt WhH AICCANS A4 #Ho]e] oA

7hict, & AR Wslrt vkt §-3 9] AAIA
Aol mAlE FFE A oR Frlste Aol AEATE FAR-soIY SRS
QJgh MBI AE AlFgiths SHollA b geGDP= 55 HOIAl, AICCANS =05

Monetary information / Monetary estimates of| The World Bank’s The AICCAN
on environmental assets, changes in natural ‘genuine savings’ Concept
services and damages capital assets ~ /> P

‘Demand-side’| ‘Supply-side’
b estimates for| estimates for costs
damages fo|of maintaining

roductivity & welfare| natural capital L]

. . (The Environmentally
Satellite Acrouuls",-“' TP PP ... The System of (»'m{dius!ed Adjusted Aggregates
for T e .. N T GDP) (basis for comparisons)
Environmental 4 = (SNA) The existing ]
Assets & Pressures economy
The geGDP
S ~— Concept \/]
/ Identification of ‘Closing » Ex postvs. Ex ante

‘critical’ thresholds
Jor natural capital

Non-monetary Non-monetary the gaps’ > Static vs. Dynamic
information on the state measures of

of environmental assets Sustainability Gaps Macro-

(CriTiNC) economic costs for
maintaining natural
capital

(a2l 16) geGDP2} AICCANS| ZMIA 7Hx|E7} BHHH|W (O'Connor, 2001)

¥ Full or partial
standards

B2 SR T TRl PA0E ANYANSE 245te] ARl S

A= AL Qlet, SEEA 20030014 AIASh= 324 FE A E= A 1
T 2z =EH Aoy ol o A&Hor JAE Aot

.

o

=)

re
o
£
L
=
i
1B
(i,
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2) SEEA 20039] 3Az2AZLA R

SEEA 20032 E55A1 Y s AIAS E8dk= S A 2] thefst SHo] thfolz|an
ek, FAA AA= ST HA Q] AASS AR o R el 4= QI = 317 uiE

o AR ol B S fUshs AAYES Ao B 4 G

[e]
o
78he AFE ojelst BAAA Y e st olsfsl] 41 NE & B9
aopste] ABstels AEsl ol2ul  BARAFEAE Aol BAolc SEEA
20038 A0 HHSHe BHZAHFYATA ] PHEHOR FeluA) ghe
=

AFZRL AT olgks ©ME EaL JlH. ol &7

i¥
i
el
of.
2_15
(=1
]
oy
2,
>
Y
>
Y,
2
B
lo
2
2
2tg
2,
il
oE
do
i
ox
3_15
rr
oY
=
>
>
i
3

o}, SEEA 20032 29| WSS IA Al 32 F-83Ith AR SAHAIAES] 1zt
(depletion), &4 7]& =FAAof| WFIEA] k2 FHE T X]

=
23 AR FHEIAES B3l T8 T2 AGEA] o2 3747 51 (degradation).

Environmental accounts
Conventional A B C
national accounts Physical Impacts of health Impacts in
impacts Productivity Monetory terms
- Resource — Resource - Resource
depletion depletion depletion
— Environmental - Environmental — Environmental
degradation degradation degradation
Dose-response Economic valuation
function

Environmentally adjusted national accounts

A

EDP1 = NNP - resource depletion
EDP2 = EDP1 - environmental degradation

(O 17) SAEXH™HES2X|T| EMH[A| (Asafu—Adiaye, 2004)



Y. EEESELDE
‘ - gz
_ s o IARTAEZA
L%iixl% © (] i ]? OGDP
o IHEIAEZAYNDP
SR
72246 AHdpNDP)
. WElEA A
* IR AHRIGAS(daNNI)
a7 st SEEERE
o BHRASNUFTYA (ea—GDP)
o IAHZRAEAYAYAL (ea—NDP)
* Greened—economy GDP (ge—GDP)
* Greened—economy NNI (ge—NNI)

AR 2 AR R QIR AJARRAE fATt SRIAS A I3
HFgshe Ao] wigell AR 250] ZAIA 7 oF WSl Ak FAolth
A 199304 A =2 flsl =AY Helse AIAdE GDP 1hzol| vy

Shan Q7] o] SRIAS ZAoA TefEis AL VAR oke Ajexidoltt, Woix)
2o B steke w913t AE2 AolEAu 1 TAH Wels wekshA it

o §del AE oA ool ol umH foldt o] WARTA
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ARt Yoz AEol Bagt SgARt B4 7IEE 32 uibbttol] digt Al
T 4= oA Y7, 718 AtRES FAIsH] Aol a5olth (323, 2005)
wEERAYYYole FGlA (AR o) BEAME AEARA(subsoil
resourcesy& AHASHAL (RAHEA] 92) AEARte] AAH S71 (BAEA 9F2) A=At

=
Are] Wighe, AEAbele] WIRHE, AEAY Y 71 5 Hstel AEHn

(E 17) IZ=x

EEARS] S A3
& P

ox
082
e
0°
L
r=
[
El
0%

5 |He
0.9.
0%
_9,

I+

JATE| 2] 2 AEA] A
AR ke AEALe] AAH Z7)
AR A S BEAATS WS
HEALY] AF

HEAY F 7HA

HEAS] RIgHE

77sz4ogﬁogoq

1=ty

Wi+ +| I |{+]|+]]

PolA &S o] ishe 784 d E017] sl 7P ARV AlEshe
Hlgo 2 Aojdnt. Aot vEe] & st 9] %t Ales AR
ST whebd o PARER AT TRPZIAIE NDPY NNL S7HE 918f) 4 72
& Asfiof dtt. AR A& FolA FIPHA] STl 71017t e Al S
AB|R 253D GDPl HEYEA] ket SRR AR AHRE Uloll A ek of
Aot Yol &2 AR EREo] GDPol| vHgE

SEEA= ol=fet  BIAA & sidsh] sl AtdE=e] WolKES ALd 4

SAAE Aon] BEOIA T WAL AAEIL QI o] 79 Aele] AkES wai



@A GDP& S EIAETT S7IRIT FHe] oA PojxE&S Alejsto]
= GDP= Y= A geth SHARE WofAlEas AR 2= J1shr] wiE
NDP+= 21 RHE gty o5 S3f vt 24171 sl dE 4= 3o GDPel NDP=
WolRE kg S7FH ek, olfet S Fsll  elAlE 24 GDPe} NDP 7}
Ak,

|

i

=

33 55 ZYFYAE
A7) 28 AESHA Gt 877 Shetdegradation)9] W3S AR 12
olL} ol A% Ao ulsh BAtsk BEMIgo] 2 Zwlo] Sick. SEEA 20080] ANEH

=

AFAAR O] ofefFt AL Wgslel mek AFHe YA Hel

4
I~

AEow ), ofu Ap4ke] 747} sleksle] Auladzo] 7SI A4te] 4
hashth 1 7P Ao AgEolo 3 Aoltt, 81 A AHIAE AT

B 7HRE AEEA] Y.
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ox
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Hrp ohestar gelgt dijte] Hesiot, SEEAZE AAsks ek wsl7|wby
= (damage—based approach)a} ‘B]-&7|WF4d<Y (cost—based approach)o]th. s+
HE F9 7HAH7E A 24 sheto] Rt wejiit i E Fshs Aol WhH

H-&7RH oA = e sheke sh] S8l %= HlE-S F78ste] ofE I 71
= b Aol

234 stekem gt Hofi= GDP 4AbEol Zte= A4 Adfo] daFs nziH,
e ufsl= SNAS] ke &2 SEEACIA =71 Apite] Aejel 71| of daf= mlXidt,
NDP+= GDPolA AR 4HE Asto] Absdry, w424 &iiAr (
dpNDP)-&- NDPOJA] AL AR Axttof] SERFE]R] ohe- A7 EA| 9} 2pARF 1] 7742

_
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20030] AAok= HelE SEUES FEeke BAEEY A =9, eduiEo] 42

AlEo] ik aH] 2P ZI8RAR1 A Ts =9, LA/ A7 B9, 2 B
=g Folth, o]l ko] flsh= W8S HAIHIE (maintenance cost) o2 <]
St AR R S 759 7Y AAIREe] et 2 asle) A&
A s Yepdoar & 4 Qo

A shEE 9] iR ke A A offo] wet FlujH]
€ (avoidance costs)¥} ‘A7 W E-H|-8 (abatement and restoration costs) .=
T, S|uH S AR e ol S eyt m QI wshE HAYSH] e
Sh= H|golch, WhH A7 9 EH] 8-S WAl 2 e oyt wjsE Eo]7] fIgt 2+
oA WAS= Hlgolth webA SujHl8-S 2Hst= B NDP= #sHARE A%F
A HYHE 242 NDPE S7HXIH 71900l thgt s qtAlete o] 8HF HI§

-

2y &2 W ZEY & aldste] 24" oul #43 fraddol se

s 5

gAptol2} shE|Ete NDPo m|Rl= F=2 Aol dut, & 32T IARE

ox
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(¥ 18) SEEA 20032| eaGDP2} eaNDP

oAl | = 1154HGDP) = 2= AHNDP)
F1 |GDP =P — IC NDP =GDP — CFC
F2 |GDP =P — IC dpNDP =GDP — CFC — D

F3 |eaGDP =P — M — IC = GDP — M|eaNDP =eaGDP — CFC — D =GDP — CFC — D - M
F4 |eaGDP =P — (IC + M) =GDP— M|eaNDP =eaGDP — CFC — D =GDP — CFC — D— M
F5 |eaGDP =P + M — IC = GDP + M|eaNDP =eaGDP — CFC — D — M =GDP — CFC — D

TP AL ICE FAAH], ME §AH1E, CFCe agAEak, Dy i

o

e,



SEEA 2003°] AXsh= 242 st 24FFAERE 24 GDP/NDP
(eaGDP, eaNDP)?}  ‘greened—economy GDP/NDP  (geGDP, geNDP)7} 9t} eaGDP=
GDPOllA] ARG (M)S RHgsto] ARESte), whoF fA]H]8-9] o] 2]ujn|-g-<l -5
 TAHE= Adekal A W 588Ql Bfols Al IRt NDP=
GDPol| AR A5 2R gho 2 Ao|¥)=t, eaNDP= NDPoJA] AtiAtedarzart
FAIEE-S Bhsto] AREgit, o] HA] e use] A of fof whe} a1Eshs WA o]
geix=t, 2lujn|g-o] 4 AAR/LLZ D) FAHE M-S et Az 2 5
H]-8-0] A9 AAXY 2Dk ARt

$E4) O'Connor(2001)014 A= %o], &l AABAHFY] Aot 3= A&
ZAsto] AEA A% GDPE ‘greened—economy GDP' (geGDP)2} H-E2t}, SEEA
20032 geGDP] 432 g7} 1] 4] 52 AAskL i), A 244
oz o RN Ao AR sk AL BAA BEAE 285 AlolA]
=SVAE 24 AAE 93 A2 ofdzhs Aolnt, o|=gh SHoA [-A8-& JHARt

oI5 Tl Z=EFE= eaGDP7} Mk AHGH HIYAUS FsIAL QU

Dietz and Neumayer(2006)+= SEEA 2003¢] AH|AJ5h= 24764 SN RES 4X
27154 (strong sustainability, SS)T} 2FA|<&7F5-Ad(weak sustainability, WS)2] o]
A A AsEeTt, o] el W= geGDPE= A7 Fs/doll -6k SR RRE &
Foh SS= AR dubA] A2 7he] thAlE S1-85HA] b= idelt whebA |47t
S5AE FQ AAREL AE o]2H}  ritical natural capital (CNC)o] LAsHA 84

B ol WET) o] 39 $3Y Sk ug/IETo) wet 343k ol GDP
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2

< 7IRko= Ak AARE e FR S ATty AR WS AR,

=~
IS A&7 T Aoy A&7 A7 oA B8 = =S 8 WU
i HEQAS SDIg} dAshs Ao=, & HoMe 1 7d+tzet /idage Adst

=
A}, =3 A AARES AA AEARel A8eto] R asde HES)
07

#7g7tel SDI AAle-8ete] il S4B Sl A&7 o B
OJAA7 Il tfett ARE Al 4= R She SAlol =7 9 A ¥ AE7RE
Aol Azt Gaks vl Aoy E52 APl 28 4= Q=R Sl Aot
oI5 flelAl= EHB7IE Sl Ale e AR FAlo] A&7k S D BIHA N
Halele 2 248k 33} Wi Eo] @ rE) 349 71et SDI dA: o224 AEHA

o,
N
e

e

I LA 78S wESlior sh ol F 7] WS ot Aled] dsks HE3
Hhget 2 S F8 AE 7hse Zlolt. &2 Al AlAske AAEE

71& SHB7PL Algshe Rt A&7sd S4H7EE Hl8l ftEle R 5%
A7) 2= AleolH, o] & Qlal e W7t e HE QA A SDI 7he] i
A4S st AAE AFAA (linked indicator framework)E 7idsct, A7
HE A ohet 22 By e aE FACR o]FoH)

* DPSIR AAE &8t 24357 53 F=A4E SDI dAl+=

o ZUiloA] JRHbE FAE SDI FAF 9 B AbjA| el x| o] L

ol
tlo

o_>E



B FE I} (EA)
EEEL S X
M =E » HE  —f ALY MEHH Bl peeeeeeanas 4
o2 5
:
:
: MNBIZAME B8 feadeasnnns 4
H .
: :
:
4P
X&Iksd
HE
:
; HE= 2 g |nEm a2
e > (SEEA) (SDIs)

or; alpi=1T]
1@ ESRYTREER

NEHSEH SZAE

(38 18) =AI™II-SDI A

7387te] diks A&7 B7elA B85 QleiA= AleEle AR AS57ks
=7 A 3 (sustainability measures)2} A-5-dh= 4|02 A% o] Qlojof st} $H

B7Me ARl 2ol SR BAgElT O Qs BH RHEe B

b

ol
Oi

o] Mah& A cl&3), vhd ole} BHlE A& S EE B ARl 54

pressure)}  EAFAE] (environmental state)”} EFE7S] HAl @Ak AER]
¥ (state indicators)?} ‘FA|FE (impact indicators)= RA&7FsAEA 2 H719]
A Q o) Ao} uleba] EAE7IeF SDIO] A= SHEE 7)o

Ve 9F  SDIO| AR 7He] &A1) P4l A= A= Y=H,

H Ao AAYHES o]E28} DPSIRAIA(Driving forces—Pressure—State—

o>”

.

Impact—Response framework)2} E2]= SDI -5 WHE0| 1 o] &4 7|8k Fil Qi
SDI 53R E-2 A9 J9], 75 123 A3 7F Aol wet 71 5/do] 274g%
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7 98] AREEE A ERHEL PSRA|A|(Pressure—State—Response framework) 2}
FAEA| Al (theme—based  framework)o]t} 49) DPSIRAA|(Driving Force—Pressure
—State—Impact—Response framework)= AR E 7S 2J8l] OECD(1991) |4 a19te
PSRA|AIE 243t A © 2 EEA(European Environment Agency)oll 4] &-&3}al 1t} 50)
DPSIRAIAIE  AxE A& (human  activities)?}  2H7g o7 (environmental
conditions) 7+o] AFZ AR AT B wejapgol o] =k Agto] whet ER57| wiiZol
2 Aol ftEE AAMEED O 7R 7t AR5

PSRAIAl= A3E 7F Q1aHy 7idol 7|Hks = HREe = e} Aeo] Ak
< B7Fst7] 918l Friend and Rapport(1979)e]l 2Jal] A3 7Ha=|glct.52) o]Fo] 7Hdgh
STRESSA|A|(STRESS framework)+~= e A 2] Y€} (ecosystem behaviour)S A7 35}7]
Qe kel Ao s A 4= WEA FE 2 AEA vES
s Al FEe® FHESIITE STRESS AlAl= o|$- OECD] S A 7oA 7]

HHEes =dEglon I apgolA AEiA WS o] ARJA REE (societal
responses) &= HAE Tk, 2 A¥kE OECD(1991)ofA 7iEe Zlo] Bp2 PSRA|A 0]
t} 53)

PSRAIAIE A5 4 (pressure), AJli(state) 12131 Hh-&-(response) & Al T2

78

T AR EE B dE F= A0S HARIAL AJHIA|EE olHTt &

o

SARBHE A Eoleh, PSRAVAE A 7h R, 2 BHWEHE sk Ueld) o)
S25h] 912 th3yehe olskst] Al Lhebiiehs ol 2 58730 glovt ek
-7 2 WAl SRS st Rtk A Al

49) SDI9| Z|#FA|A 5-F] sl Pinter et al. (20050 FaLstoict,

50) PSR AFAIA 0] thohAl= Segnestam(2002), A8 AFAA | thaliAli= UNDSD(2006)E FaLstict.
51) Rapport and Singh(2002)

52) Friend and Rapport(1979), Rapport and Singh(2002)

53) Gabrielsen and Bosch(2003)
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o =
|28 wetof 2t a7
Pressure State Response
Information
Human activities Pressures State of the Information Economic and
wml environment and of g environmental
¢ Energy natural resources agents
¢ Transport
N Indusf + Air 4 Administration
N Agn:uzure + Water 4 Households
* Oth < + Land < ¢ Enterprises
ther i y
+ Living resources . o International
Resources Societal responses

(Decisions-Actions)

T

Societal responses (Decisions-Actions)

(a2 19) PSRX|EX|H| (Segnestam, 2002)
EEACA] €-8-31aL ¢li= DPSIRA|I A=
Zo& 7]& OECD PSRAIAL]
indicators) & AHE2FeE A Ao, £
I DA =] 9lon 34 -7
AA A A o= EFAIE o7 USIEE, ofol] DPSIRAIAIE 1990
T BAE Atk 7 d2lo® =9luw7] ARtk WA iR e
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Abstract

Linking Environmental Assessment and Sustainable Development Indicators

Environmental Assessment (EA) is the systemic process for evaluating
environmental impacts resulting from various development proposals in different
stages of implementation. The primary purpose of EA is to assist decision-makers
responsible for environmental management to determine how to control significant
environmental aspects of development proposals. In addition to EA, "Sustainability
Assessment"(SA) and "Sustainability Impact Assessment"(SIA) are recent ideas that
have become widely used by advocates to ensure that development proposals are
consistent with sustainable development strategies. Consequently, the role of EA
in the decision-making process needs to be redefined.

Due to several methodological differences between two assessment approaches,
it is difficult to directly integrate EA into a more comprehensive and aggregated
SA process. The indicator-based assessment method, the most commonly used
approach in sustainability assessment, includes various environmental indicators
which are closely related to environmental assessment, and it does not appear
difficult to integrate them. However the differences in spatial, temporal, and sectoral
coverage of the two assessments are obstacles that have to be overcome before
any real progress can be achieved.

This study aims to examine whether EA is the appropriate environmental

management tool for facilitating sustainable development at the national and local
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level and how sustainable development indicators can be introduced as a part of
the current EIA and SEA systems to enhance their role in sustainability analyses.

Based on various initiatives related to the development of sustainability
indicators, primary indicators of sustainable development are selected to establish
a comprehensive set of measurable indicators of key themes regarding local and
national sustainability. These indicators are divided into separate categories
according to the thematic areas of UN CSD-ISD in order to ease linking between
sustainable development indicators and environmental assessment items. Then, the
final framework of indicators, 'Linked DPSIR Indicators Framework for Environment
Assessment', is established. This framework classifies environmental assessment
items into driving force and pressure and state indicators, and sustainable
development indicators into state and impact and response indicators in order for

linking to be effective.
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