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SABAAG AR BAGAE S Aol &l 71Zste] ATt wE AHR 9
THIFA R Agolgitt o 71A AL §I7te] RHEodl QlE A (man-made capital),
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o] Tt YIS =\ Wi(Turner et al., 1997; Bartelmus, 1999b).

wEbA 84 (). Hicks)o] A&7bedt 2570 aids FaL ‘ofgh A&7t
(Weak Sustainability) 2} ‘7§ 24715/ (Strong Sustainability) 0.2 -3t A
& & 9t} & AAA 9 (natural resource)} 1ZFAFE (humanly created capital)ALo]
of A Aol wiet AolE W o vk Al A&7s Aol tigh ke =
We AWehd s <& [-1>3 2

<EI-1> &3k X|H7HsHnt 2ot A&5Itsd
A&7tsd & A

o5t X|&HItsY dK/dt=>0, 0{7|AM K=Ky+Ky+Kn+Ks
dK/dt>0, 2|10 dKy/dt=>0
Zst X &7y

dK/dt>0, 12|11 dKs/dt>0

A}F : Pearce et al., 1998
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Shal= QIZEY] AMEF-FoF AdEgle] A AEAY AAAREoZ B
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flowE AAFete AR (natural capital)2] stockell theted] #2] S| (near- perfect substitute)
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A o) RE ARE N2 AL .

A A 71ge AT e AARED 849 F) £ (decoupling)

7 bssE AAE) BE BT 71EARg BT 2P Aol

T Btk 5 GNP AME S Ao 2o 2

o] 2150 B Rol2, AAARY BAL 20| V5 AL B2 AT e
o3}

=
7} 91o8), A AR AdREeE sl Ak Yol g1e Aolehe o
[e] L

o
i&

o1 e <
@4

Aol ofd FYeiehe 7Hgol H]’%% = i“i °*X}ﬁ 1‘41%1] A= XVJ-"J
FHE w2 A FAAA Frhs Aolth 2 2 Fejo] A2 S 7] A4
&t otk gtk omjolt}. A3 A&7 VIR A S0 ST 9%
o2 AeF4F2 (non-anthropocentric)d) 7} 1tk o5& AAAHES dF eSS

5317 918 @771E3 AV Beshtha Beke o)n] FAAEE 39
1AL} BReol Glle] o] % Folei W, Eak AEA AR A5 284
o) glomE B A2Ee] 7o) HhE FP5Ao] m WeA B8] 349 )
A 5] $ASHOE Astel QA7 e BAG FAE e U oy

=2

o,

U APl thgk Alloke: 917gstAl °LL‘:]' X}—rr‘ﬂouq A JF/]E X]X] a9, 71e92 @71 EA
= FET 7 vkl 2u(ES]s, 2000).

5) AeFAFAol = BAXNLE S 7Fsd 3 we) S0l ti JFe Hadlshe AaFoR A
AAk AL B}, AR A FEo2 145, AART F2, A7te 5 1R S4
7} " astthe AolthTurner et al, 1997).

6) o] eEF3 o] AZte] AE DA ARFATITH 2 AuA % Ve e A%
A2 ¢ Qivkar B Alolnt et opyet A, $3F 2 A o 22 *ﬁﬂlﬁﬂx} HS QIZke] A
& Aol B9 Aol opdrigtE A7 EAlole B5F o o]2d YAAES T Aes o
AT 5 9= Aol opug Ark B 1 Aptto] Algdhe AulAE Hod '”3-7} et webA
AR B A e FAZso] ABALAAL AeiA vA= 9%, = ES, 74, 7] 3 7%
ol e FAR ozl @r|Hez SPA G glojM e SHEA 13]1 7Moo 2 AT
BE Aol o]27171A] o] £AIE FA L#shs o] Basithal Eti(Turner et al, 1997).
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A&7V R F ) BAlo] AMAIACE ZFEEHA 1996 UNCSD7} A
ol B FAALS| Q] A&7l AEE v - Jr1s)] k] A&7
AR AIRBS MR SIATEY) o]FZ EU 5 Y 7He SACE A&7ed
ARE A T AF Fo o OECD, WIO 5 A7)} v= 2 9= &
S

H3grte BH0g ol /A AXE olv] A EE 23
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|
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A
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9o B $RHoR 4, AA, e AES LEIGL
B AoE o} Addel ASFSWHAR Aol Fush] slakel LN,

OECD, EU & F& =A|7]7-¢} vl=, G5 & A58t ofde} /i==3te] vlart

7) UNCSD(1996), “Indicators of Sustainable Development Framework and Mathodologies”, United
Nations, New York.

8) AN, H7h BANHAE AL - A AT - T} AGTFSRAAE A, BB
) e, [F7 ASFSWAAR A B FEL A7, FBERA - A
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7}. UNCSD

UNGCSD< 7Hi =9 738435 3713]
a7 9Jsted 1996 A&7 A o
317, AAA, 44 181
AFE A A <]
of 2t 7P E A&7 HA %
= A ‘YAl 21(Agenda 21)' 9]
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wel RS 2R3}

$1ck. UNGSDOI A A1
2 479 P EA

S

o]a1, el (State)= 73] FEIZ SFAH Y] HF A HitolH, BES(Response)
A&7Fser HHS Qe AAYQE 55 9v|git)10)
<ZE |lI-1> UNCSD(1996)29| X|£I7lsUNMX|E 2F
i of FAEHA R el A3 uhe- 2| 3 7
AFSIA| % 14 18 7 39
A A 3% 9 11 3 23
AR 2 18 15 55
AEA & 3 12 15
2 Al 45 50 37 132

10) AlAI-2-3(World Bank)& A|&7Fs 2 3t0l g A7 4] UNCSD] DSRT

e
a9l 53
467 ARE

51 %A= (Burostat)-
A8k §

10,
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UNCSD= 19961 SDIsoll thgh 7| ZA| A S L3Esh o] %, A A =7H5S uld
o2 e AR AMS-S FH51a 1 A4S ASE] A8 AAE s
o & 27 =7} g olH g A A A (pilot study)E F3dte] 2001 7 3]
ol 2-8317] A3 A (core) AE7FLAAE 5770 At AAISHAT

£-3] 2001 A0l AJAISH 84 A 3 (core indicator)= 719 A1, 87, A, AT &

4} Eolol] i tlEFE T2 G2EM AR BFZ S0l7t 5 157) 4 %(Theme)
7} 387N = (Sub-theme) & & AjFA 73t ‘A 217 BAE B3] &1

]
t} o2 wigoz 7t HATe Awe] Aol WA AL P RAAES AP 5
A== i3I 2m UNCSDOIA AlAet A EAAl= 53] EU 2 OECD] A4
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<# |II-2> UNCSD(2001)2| &4l X|&Z7tsUMRE 29

ol 99 g5 A%
AL3) A % 6 12 18
SAAHE 5 13 19
ZAAA & 2 14
AEAHE 2 6

A 15 38 57
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<E 4> H=Z

ok | 99 R AR
38) 1919 GDP
1-1.73 4015y
39) GDPY] FAE
129 | 1279 20) 3FT A2 79 2
41) 34 /GNP
1-3. 4173 3=
42) GNPtiH| % ODA
2-1. A4 Q) 9508 %
4) 1919 A7F A 4
78
2-2. A AALE- 45) AAY7FsAAAAF 2aH] BlF
46) A&
2.2:H]/
Ll 47) A 2 =AY E B
48) el H7l= LA
2:3.8715%
49) WA #2718 A
50) #H7l= ALE 2 Aol&
2-4.8% 51) 1909 FERE 3 FAEAE
LA 1-1AE7Vsd A8 | 52) 57t A&7besh i e
B
1254189 53) QlEd =A1E ol Alatel 3
21 AR 54) 1000219 Q1B AR € BlHQ 4
=
! 224 H oz} 55) 1000913 Fx13}4d
2AE
€3 | 253809 1% 56) GDP tj¥] R&Dd| tj§t 2%
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Y. OECD

OECD(Organization for Economic Cooperation and Development)ol| A= 744
Az Fid S Tt AA $78S jdE & e ARE UNCBD«] DSR
B8} fAFSE PSR(Pressure-State-Response) 28-S 7| EEZ 3o A|A| 5}031:}. PSR
TFE= o - A - w9 AEAAZ OECDY] 7124 A ZAA A et =
X7} UARE, B w7kel #E 7| PSR TEE VIREE AHY %—’F/‘é%
ot AAZ Agstal k. OECDE 374|329} AL - HAA 2 EHHQ-’S}O% iy
870 A& 12jaL AFE - BAAIR 670 EoF, 157] A% 5 F 3370

oﬂ,h.li&

D)
|
\O
=

T

o
I
—_
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& ALEH =
JC(;I =
pl7tEE g3 ZH 2 EH
s o 38

VIIEPN _ T LM MR = =E=P\}
us 0ol =2 3L
Ak EY JHA
=9 A O A oS of
= -— Fali A «— pJ
JIEt MK =Jt, =Hl

A& : OECD, Towards Sustainable Development - Environmental Indicators. 1998.
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<% |lI-5> OECD2| X|£HItsUMA| #

T ]E
Al
Fof o]4F (issues)
1. 7% w3} 1) CO2 Hi& &+
(Climate Change) 2) 27k He
2 8Z% 33 3) 973 H9Ed
(Ozone Layer Depletion) | 4) 45H &&
3. 74 5 H7MiEE
(Air Quality) 6) A 718
4 H71E 7) H71= LA
. (Waste) 8 H7= AEE
B2 554 9 % 4
A% (Water Quality) 10) =4 Az
6. A 11) A ol 8=
(Water Resources) 12) &% ¥+ 2 357H4
7. Az 13) ARl o] &4
(Forest Resources) 14) A 9 JopA|
8. A 15) 54 o8 9 &0 7}
(Fish Resources) 16) 2t 018 g 4] AlA 2 XY
9. F(fl) %A 17) A¥e= 5
(Biodiversity) 18) B35 A<
10. GDP ¥ Q1+ 19) GDP
(GDP and Population) | 20) JI74% 2 SI79%
11. 4:H] 21) 7HQ1 AH]
(Consumption) 22) AHF AH]
23) YA F=
X
. ) A B £ 9 03
A1) - 77 & 25) 4R 714
= = 2) =2 uF 3 AFA BAgrEE
A% 13. 2l 27) & o=
— =23
(Transport) M) g 714 2 AF
14, =] 29) é]‘i ‘;: ol H]g 9] A&
N 30) 71 Ww
(Agriculture) 31) 5o A8 S
15. A& 32) 24 Azt & BA|(PAC) HIE-
(Expenditure) 33) 3414 W A €(ODA)
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t}. EU

EU= 199301 43t e UNCSDE] A&7FsBiAess #4 Aol 46
A A AT E 19979 A&7 LAARE LRSI Th EiE EUY A&7
AAE A= UNCSDY 132709 A|# B2
AEAG) 71FEe FEAY 3927} BEAE Bh A G0 A A
59 0o]87FsA Sollt

EU= A329] 7AAAE UNZ Q123s7] S-olstA sh7] skl UNCSDe] 3A,
7, AHE, A= S ) Fokz tiEstal, BAIRE 970, ARSIAIE 1478, §73A15E 21
N, AZAE 27 5 F 4670 38kiT 53] 2 AR el theliA= o] A 21

Adsto] 7l

£3] EU9] x];ijﬂzﬂ UNCSD«] DSRTZE 3

A ek AR AR Heko] ThsdHA dtarat g Zlojek. o] HAA A A&
7Fsdzle] Sel #AHE e ForE ke 24 golsl staral stk

2000l UNCSD= =414 AFol X A&7k A o] ek shute] dntsle
G E o]F7] S1all 57709 4 A&7 R AARE st EHIA=, ol
Hgkzo] FUE Ald 317k A8 EUlZ 20019 FUS] A8 243 A= 63
o A&7 B AR EE UNA|A o] Bt5=0] 7GsGt EUs AR =S SAI7IY
9] AFE Fte] UNGSD 71253 DSRTPES IHE wawx #4508 A8
7Fest A&7 RAARE AN A =EEATh

EU AFME $83 ZAES Eebr] st 2R FdE50] F71EeH,
EUSt #a4do] A& AREL AHAIE ATk 18]l UNCSD7F A3 Aol 433
FAAEY AR} gl AY B2 @S AWse ARE oA - A
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2}. UN ESCAP

UN ESCAP(Economic and Social Commission for Asia and the Pacific)2 ©} - Ej
Ao A&7FERAE IS st AL BEE 2E o3 AHES
Bl R AL o] 5 o} - B} A 9] A&7 HHA|E hdel] 3-8kt UNCSDe| 2
ol whebA ofrjol - B A e A&7 R B ZYZAHE JRds
7] 9% =2 A AXE EEsfoF & BagS A4ekATh UN ESCAP A&7k
LAARE WLl glo] UN, OECD & =A1717
AT B Yot ME=e AN dgs vot - vrFFoEN A2 vt
7Fs AT TAA RS e EeHoE FYstar ik

UN ESCAPellA AAJSIAL Q1= obrloh BT A o] A&7 diAw 44 3
e Tt 22 39719 A o8 o] FojXitk A WA Hle B ARES 72
31317] 13 2 (framework) S A& dh= ©AI<E], UN ESCAP-2 UNCSDS] F3
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Hek $FREL A9 @5 ZZ T (Regional Action Programme) oA A A&
T 7 S35 wEshE 1Y o2 FAE Atk F UM ke 29 At
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AL, gl Ao

e o] Alotol| A Z|&7hsAd2 “20d 27 Al (20-year Outline Perspective Plan)”
7} 19704 o] 2] " o]Alo} 570 A E(the five-year Malaysia Plans)” ¥} 22
ARl AA FAol FAISHE Itk of7]olM Fehs AL AASAT tE

o WES S AS AEH BAY BPFS SShe WO A7) 5 7Y
2 93E Zlolth. BajolAlolol N B3] Ue Tele A 2049 B HA FoF
BAE Holom gk o8 Sol, He] ‘g3 a0l Ao} AY” L 7] 57} Aol

N BAA, 84, Bohd @A tRe] $AH 0 Al B SUe
A}, B3] WelolAlol BRE o] T B £AL 107449 71 Heke AR
o5 F 57 ARElolm, a7l AlElRol, 1717} AsiAARole} Aol Stk
1960e) $ O, BelelAloh 9= eIk B4 BT A e

il A
A3l ek g o] Alofoll A X]éﬂ%‘%x}ﬁﬂl fﬂﬁ OMHE] HE ARl niygR
713, ag)a AF7|#e R FEEth

1) A% olUMER

Aol A&7 AR e 37HA] o|UME|H= Tt 2k

@O ZFojo} 48] d A4 (Malaysian Quality of Life Index)

@ Zeolrlol £A] 4Fe] A A4 (Malaysian Urban Quality of Life Index)

@ 374 A 34d(Compendium of Environment Statistics)

O 6789 A&7Fs AR oUMEIEE dA 13 FolH, o} AR EA] AL

17) Joy Jacqueline Pereira(2003), "Development and Application of Sustainable Development
Indicators-An Overview of Progress in Malaysia", "A|&7}ed7A|3t0l] #3t o} - BjAH =2)F
) WA, 93y wEAdE BE
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t}. (3 IM-189] AA))

71 gEo]rlo} &ke] A A (Malaysian Quality of Life Index)

e o] Alo} 4] A A4+ (Malaysian Quality of Life Index; MQLI) = F&]42] 73
AA A ZE 71 Fo A TreksiA 18 ARE viE o2 /EE dth MQLIE=

=7h ARl A gl AS Asksly] s ARl o3 FelE HH S A
AHFE AL F EFHOZ 3l Jth A WA B 199990 WtEgon, &

HA] BalA= 2002900 = Qo F WA R e 19901978 200007149 11
7k AL 7122 1) Hoke] F 417 x];ﬁL TAE Ytk 117) Hoke &5
I, =, wFd B, B, 1, 74, 3, 7, AR, ARSIRb, 8

gt HAZ =] Sl ALK A AR H i}*lﬂ A&7 s/30] AR o F=2A]
Helt) o2 59, 3% i3k AFE 3/, 712 A5, $2AAF, 281
A W2 F Ahu e Ba 24 o]tk MQLIE 19904-S 71%%13& ato] o]
371 A 3= Atk

) dojrlo} =A] 4] A A4 (Malaysian Urban Quality of Life Index)

e o] Ao} =A] &F9] A A]4(Malaysian Urban Quality of Life Index; MUQLI)=
20020 Sl e} BAAGEAC sl As A=A MQLISH SUsH,
o] A5 7dstaly] fa gl s e B g FRlelA

Ak
2o
UATE A F HAOD s e, Beh 2YE £ AT W0 AT
o
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th) 374 B4 314 (Compendium of Environment Statistics)

37 FA 314 (Compendium of Environment Statistics; CES)2 74 2 <A 4
ARAY, 71 AR AL Al 843 g FAE AASH] Hls) AN Tt
, A E J8Y F2 AFoltt 74 SA B3 71HLt FYAE A ARe

= YHHH0 Z 1995 o] T Z o] & Jsdltk BAIELS HRE w9

4 H B
N
it
K
o

2) W R7)ge] o MEE

ApRAIGE @7 A Al s AAEE ALTEsE wd olUAMER
(Sustainable Penang Initiative)= 2#|o]A]o} H-5-o] 9|5 g 2| H o] A&7Fse
B AoataL )tk o] olyME| B At wd HuA 7k=r} AAH I A&
TFeAE A AL7Fs g &5 FsAd 719 AlfE Bl 7)ZskaL 9l
Ak obA AlFH A= FaL Atk tE 2R o|UME B wHo]X|oF £ NGO
HEZS] A ofef o A2 Sl

3) Q771w o[UMER

AT7189 oUME B A&7 LAAR s Tkt loj AR 3F
=5 F3917] 8l 712 Hopd A5 E AFeth 1 F shrE A Gl gl
A9] ;% A (the Intensification of Research in Priority Areas; [RPA)©|t}. o] A2
Putrajaya-2] JATEQ] Lagant Basin®] AEfA| 2B gk H71E HH 02 &}
At} T IRPA ZEZAE= A2 Ws} A& SA sk A A1 &1

S g ok

o] ¢} T|&-0] Kebangsaan University®] 7252 2001'd0] 3 4ol A&

K

P
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<& Ili-18> Zzlo|Alote| X[EZIHSHEHEX|E O|HMEIE
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18 &3 Fa8 54

TAE WA e Ane
TA A&7sRAA R doE g olAlol Hxef olyAM
¢} MURNI net A&7Mse =A ES|E|E. MURNInet> A¥E AxE
(Federal Town  &|91%F TA] ARE AFeHAMESIA A&7 digh B
Country Planing| 2 BIZ~E3}7] 93 /1 (M5 ZAAs7] s A9 @A
Department) A AR e vEYastE
A Z=H o]t}

E7ts4E A% TH|ASVISAE 24AES T AL
%]

24 22 B 98 24 AAw

L =5

Kl

e o] rlo} A&7 A
A& ot
@4, ZAA"E) |7t
Selangor A&7 51
2] 3%

4
(Town & Country 3t
Planing Department of A 7ML s
Selangor)

Klang Valley A9¢]
A& 7bset &9 d A|Klang Valley A9 A}

A FEAA WArtaE T3
> o] 3lTr 51 B
- 4 el g Fat Hll]}jﬁﬂ]%
(F84, Y A YGH 2| & (stress ratio) N

Klang Valley A2 )

AR ©A AE &Ko7 AT =4

(373, Kuching, FHE {3 A18d E|AARAZTF A A9 A}
Johor Bharu, Malacca|d #7 =4S {3 71|99 23 7

o] A Ho3) ks

A&7bse =A AT #HYE #Eer 2

A% S A A0 AAM A Ao hi AR Ze
(Sarawak Natural A Hrkstr] g A\$E #E A" AR

Resources Board) s
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8 AEo} WS BEE 5 Qojof Gn, 1 AES

B goEH 7H‘E‘aL A0l Zo] Holof gt} 7, /MR ARE AU 283

H A8E AESE Ao nfgAsit)

- 547154 (measurability) 3 5873 (transparency): A= 5780] 7hssto{of
at, AR o] Ae/do] BAFofo} gt} 53], 9% o AAAY] JHEFE F
ZA717] 913t Bfolle T80 AUH oz FashA thFoixof st} opF-E] /)

, W23, 1997, pp504-506
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o
AR B7E Azl digh A8 Hal - HE7E Basith
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Sustainable Development: [ISD)ol W2 < =ASIA U0 QoA X &7FsAdA]
719 ¥ 17}5/3 (comparability), 23 (coherence), ¥4 (consistency)©] 8.7

THIISD, 2000)

A7pde] Bk 71EAT 2 A5 AAA B3PS AESt A&7 A

o] MB71ES AAsHH v 2 th(Atkinson, et al, 1997).19)

- AAAEA (policy relevance): A|&7Fe AR RE /|AA T= A A 5
T BAAAY S O Gl wet A&7 AR RS T8 AN AT
HA3 AE olfrsHe] A A=t Folok gtk

- <A (simplicity): A&7Fs 27 Y= R olsfislr] 4 454

| Zolokeit), whetA Bk olhE e AR Iuttlgo] o 4 e
T AR e oo} gk

- B}/ (validity): A|&7Fs TR %9 AMS WGP =T} Folok gk B3k 7144
o2 w9 A5e] A8 S48 A&, A% T8 Ax 2 A AET) =
ofof sl HE7ht d¥ile] A vt A5 A4kstr] 9

2-go] g97H.

- N A QA8 (time-series data): A|&7FsHAATE 717 Foke] WalFo|2
e o e AIAIGAETE fFasof gtk

84 (availability of data): A&7 EAA| e AHE= A4

ofj &

STl FR7FsAo] Folok skl wg Wl o) 71
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FTA A A H 5 (ability to aggregate information): YRHH OS2 ofH W& H 2| 9]

ARG el 1 KD I ) ) SRl o 26
Zo)A PSR AL/ ool el FAH A5 e NES Y

Ak AG7IES vt 2

=

19) #3]F(2000)214 AIAIgH A&7 A
- AFe AW, W9, A7), A2

- A% FoA

- vl & 7hsA

- 7AA

- B EH g2 940 A 75
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o}, "z 9 ¢F(Bellagio Principles)20)

oA Wk 9 YRS
7¥eed ol a3 7)F
& 0o} golop dk

{0

22 1. 0240 53E HM|A|(Guiding Vision and Goals)

20) &2 http://iisd1.iisd.ca/measure/1L.htm

21) WetA] 2. 43| (Bellagio Principles) 2 A&7Fs A% /s 915 AAle] =¥ o2 RE Fa€7
Holelel AR AE3] 95t 1996 oleelobe] Wet o olA ®el 24 2 l AR 74
A 2FS] =2 dAE FHst] AP AT Hardi and Zdan, 1997).
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- A% T HEE vl 1 v g ol Biel o] o) Fof
Aok S,

fZl 2. ZH|AM A|Zi(Holistic Perspective)

- SRk ofygt FAA AAY AEE 2 s|oksitt

- AF31A, 8733, A A SEIA Al (sub-system) &) S8 A, AdE] e FEe] st
3 W3 FEE AbelY] AsAgS o gtk

- Iz A A O gt 5347, BlEAF] H-8-Hel S whdstiA] Qi EFe T

47, 247 A%e 1ol rk

il

- A, TRar], T, Q9 Az HE HE3 e BAAES RN,
At wle) Ahist AA AT BE BRES 1elsjor Bok
- WAL gESE A 2a Tefsol gk

- QZHA/ALEA Ao Aofele A B, T uAAH BEE neslo} @
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- At oleh kst A U 9 THT 5 A Awe] 2 W9
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| SOC-2 A5 EHS0|| cist X|L| X|4(Gini index of income inequality) |

o AZ &EX: World Development Indicators(2002), World Resources Institute
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SOC-4 04 =F H|Z(Labor force, female % of total labor force) |
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o Y ETFI YU H5S S8k Axelth 1%

7Fsdh e Ve, &

A AR e ASTFSEHARAAE BAl IRk ofjlo]
(Nutritional status of children)E ©]-8-3tef 7+ JFFENE SAskaL 1o,
EUCIM = o] ARE T FFHE thAlstar Stk 4 79 e ot o4
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SOC5 1919 Z27 3+ H(Kcal/day)
&= dE =3
1990 30373 28215 27108
1991 2961.2 2802.2 26905
1992 30087 28114 27189
1993 2956.8 2802.0 27774
1994 2969.3 2807.2 28129
1995 3003.8 28215 28739
19% 30316 28338 29438
1997 30922 2803.8 30202
1998 29885 2749.7 3052.0
1999 3072.6 2782.0 30437

JEBHFL AT 197

SAXEZE 24: o] A= A7 FIEHE Ueidle 94 S
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SOC—6 QoI AFE(Infant mortality-deaths per 1000 live births) |

EF2{: 10007 &

A2 £4A: WHO, World Development Indicators(2002)

Xz HE: JobgEe 54 14938 & 240t T ol5°] 14 vinkol A3
Hl&S Uepd Zlo2x4 BAogddel| Zagh A3l

DSR A|A|&2| {X|: State Indicators

RI&7HSURBS| GIAA: A 2179 o 30%e] o]2E 9 - fo} % o

o
rlo
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A FF g B ohe, ol5e) AYR S 2 A ) HAFAY 42
Arke ol AE SH 2917k Foldol sjul, 53] JollgEe 54 1d

el F 2ot T o]0l 14 witol] APgEE Hle-S YeEhli= Ao2AM s

Ao 283 AFolth JotEL gF&eEd et FPAS el A%
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SOC-6 g °F A& (100078 3)

i dE T
1990 12.2 46 38.0
1991 44
1992 11.0 45 38.0
1993 43
1994 4.2
1995 9.8 43 36.2
1996 3.8
1997 9.0 3.7 35.0
1998 3.6
1999 3.9 33.0
2000 8.16 3.8 32.0

o BAAE EM: w50} 37 ToAM Fot Aol T E2 XE Folth T
T 19909 7|F02 10008 38H o2 G| ou), Fhare] oF 3, =
Fob AMEE 71S8kaL Sl Foke] AMEC] wre AL avE 3w BA
Fei7E FEetA] Gthe AS ovlsid, A =7 2l ki
T T2 FA=G L=l Got ArgEe] Eow,
TFsATe gutdos ROl AudAS Ze AoE Jeya it 359
GoMIEES 1990 100087 12284 20009 @A) 10005 8162
A&7V S SH] BES HoFa o 8 94 1990139] 46
BolA 20000 = 38802 HAF YobA|al itk ol AlgEC] w7te} A
g3 98 71Ed 493 YT BAE HojFe As HoFa 3o, 19
3 GDPs} ofwye] ws, A7EIe DA WAVt e T ALEl, A
AL T shds HolFa gl
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| SOC-7 &MA| 7[cHo{H(Life expectancy at birth)

o Eef: o]

o Az &£X: WHO, World Development Indicators(2002)

o A[FE ME: 049 7S ST AREAN HarEd e dSAzolth

o DSR H|A 4| |X[: State Indicators

o X|Z7tSLUAMtel HAAIYM: 7B I7 B H 2 R s b
ERll= 712491 A2 UNZ Eurostat] A% 47 - AR Qe AFFolth B
A3} A&7FsAE WA A2 ] 3lom, B/dH ‘”@rE A= A

3 - AFEAE oI By AH2l, 73

il b 2z Eofel T3 “?ﬂc’] &%L%E}. A&7}
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SOC-7 XA 71d 49 (4°])

Sk B kil
1990 70.28 78.84 68.87
1991 79.10
1992 70.96 79.15 69.01
1993 79.29
1994 79.69
1995 71.77 79.53 69.40
1996 80.20
1997 7231 80.42 69.66
1998 80.50
1999 80.57
2000 7315 80.72 70.26

o SHRZ BA: Atlelnel 7 AAAR FAlolH, B AR, 83 35
o) SOl TR 199092 71F0E & ) Fe oF 34, Qe 24, 1
23 F53& o 1547} 715k 7Itlelge] S7ke o2 sle] wes) on
Ao B3 SRS A2Ao] olia, AnA O el o] Hthe
722 ofulgik. o] 42152) BUS| 75 ZIeheiso] 80le] 2Aate, ofzelz
o) 9ol 504E Ok AT Qi oI BRI FR A4S A7)
AZNA obd) BA $E02N oaAulat BAge)] oby A g v)
A7) 3 S BT Uk /el & RPN ekl AL F2
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SOC-8 slrA{e| gfel+ HIE
(Improved sanitation facilities % of population with access)

o

O

Ehel: %
AtZ £A: UNICEF(2001), State of the world’s children(2002),

World Development Indicators(2002)
AE HE: 5 A7 F A 7o o) ATHES SReE AT, 3
TTA o] AAE Aoy e PP ‘H«] ﬂﬁl Fo AN B Aol A
| AFez 79, Agsks A2 AT HEs ordith
DSR H[A|42| 2|X|: State Indicators
XE7tsLH o] A sk A& Ll A Foks 2olele =8<
Uell= AR Aol A8 Bdst, skeAie drdlTrleS
= 7124 Aol slrA g el HIE Ake 7P Aol A A8
02 FYUEE LFEA FFE Wl ARZ <
AR RAIAR A
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SOC-8 3 A g F/HAT HIE (%)

A JE T
1990 329 437 203
1991 35.7 458 20.4
1992 38.2 475 20.5
1993 413 495 20.6
1994 420 51.4 20.7
1995 452 53.2 21.0
1996 52.6 55.0 21.3
1997 60.9 56.8 21.7
1998 66.0 58.4 220
1999 68.4 60.2 224
2000 70.5 62.1 226

o BARIZ BY: g el vlgol v A48 71E9] AR P vl
g dejolth & AFeA F2 ARSI e FA1A 71 HolE Rl AlAS
©] World Development Indicators(2002) /2] stFAg] 3317 Bl&2 FAH
Age A4 2000049 =3 Fo] Auve AL v webA B At
Ae A FRITE REE F e AEE sk BaEd Ui ASE
AAFFIL Tk B=ro] 739 199019l 32.9%0114 2000300 705% 2 B2k
o] gloj2 Aoz Yehtar ek Y& i) 1990139l 43.7%141 2000% H
621%% sk Hggo] #1538 F7hetaL itk v -2 1990 20.3%°1 A1
20001 AR 22.6%= 1 EH AFgo] wnjsitt @ AEdo] MEe A2 glo]
A 289 IAE dolMe AER FA o) FYHY 287 5 58 &
ZAREE F de FALY o] FAEA Ha 94 AW 75 Ik B

A= G vAA 7] wEell ALTbsE TR el oZuA Hk
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o AtZ &X: UNICEF(2001), State of the world’s children(2002),

o DSR A|AAS 2 A|: State Indicators
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SOC-9 ¢tAF A5 HEATF Bl & (%)

i PE) o
1990 78.4 78.0
1991 80.1 94.7 81.0
1992 80.0 94.9 83.0
1993 81.1 95.1 85.0
1994 82.1 95.3 82.0
1995 829 95.5 83.0
1996 83.6 95.8 90.0
1997 845 96.0 91.0
1998 85.2 96.1 89.0
1999 86.1 9.3 90.0
2000 87.1 96.4 92.0

o SAAZ 24: 20000 F8UEE A JNTFRSHA(PADS] Aok A7
53¢ E359) 7|2l (Sustaining Water Pollution the Future of Renewable Water
Supplies) ; °IA Wi\d A7Vt FAHL R 7S] BAZTH AA =] A
H190F 7HES A7 A RS Ak oo w712, =R 2
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SOC-10 GDP CHt| ZiZH52 &X|& H|g(Health Expenditure % of GDP ) |

THel: %

A& £X: WHO, World Development Indicators(2002)

X|E MY o] AE= GDP ¥l BA(A4) FEol tigt AE HlE-S veplle
ARZA Hzaugo] =7t FATFEAA AAShs BlES Yehle A3olt
DSR HA &2 |A[: Response Indicators
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SOC-11 & HYHBAT HIE

(Immunization, measles % of children under 12 months)

o AZE &X|: UNICEF(2001), State of the world’s children(2002),
WHO, World Development Indicators(2002)

o X|F HY: 45 12702 vinke] Jotol] thek HAH o HSAlrel et e
A, 99 AT vl tdk SAHAE 7153 Ako|th

o DSR H|A 4| A[: Response Indicators

o AHIISLUML| AAY: a5 AW AAL 1A Hel BRAAE 75
< A&7 AFHE AT 71241 ARtolth B AR o] MwkAQl Fie

Hop =2 By 52 £33 435kl Ardn ’\}TQ]Z# A S FATIE
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SOC-11 &9 AFHTAT H & (%)
) Ao T

1990 93 73 98

1991 93 71 96

1992 93 69 94

1993 92 68 94

1994 92 81 89

1995 93 93 93

199 89 94 97

1997 85 94 96

1998 85 94 97

1999 85 94 90
SAXZ 24 gore] Ho] B 712H3] AR AW PP AL
B Axe 7t EAFES BASER 2 #9E 9 )l A9 o
Bl w3 oA o) WA w7k AR ofA|¢} o8 BaAAH] A
© a7 AE7Fs 39 2R BHo) Ak g5t 379 £ A SATE
Foll AAE A AEHEA e B, A

Ak 2 vlgo] Al S-S BoFa Yok v 9
73%NA 19991 94% = A9 RE Fort AEW ol HEFS ot Je o=
yehgth a8y 3t S22 938 199019l vlsiA 2 Bl&o] Hx} sletst
I Qe AR YehtA A&7EsAel st e AeE Kol i
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FAIE T 2 8D o7

S5 0|y S5E

(School enroliment, secondary) |

o Ehel: %

o A& £X: World Development Indicators(2002), UNESCO

o A& HH: dA) T S o} TollH T3 ool FFAL = A
9 BHlgS Yehl= Aot

o DSR HA|&9| 9X|: Driving Force Indicators

o X|E7ISELne| HAY: o] AfE w59 SHE} HHT Ako|v). FE
Ae RH o 7 S0 thek AXE B} 7Hx Aol A HIEHL glox
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SOC-13 M9l H|2WZ(Literacy rate, all adult)

I

A2 EX: UNESCO, World Resources Institute

X|E® MY A HIFBEHEE)S 9 AgolA oy 1idst #4458
& 7 A= 154 o) 49l HlEE FoHr
o DSR A2t {|X|: Response Indicators
o XAZ7ISLT e AAY: o] Axe 25 w5 4% w4 o 29

o] 43 Axet Bdo] = Akolth UNESCOd ofshd 7Hs582 A4 54
o] It AbE - A - 5hA B Zofske AAEs vEbd ?}/\}ﬂq a
Sl e 233 A8l disl S ola AA#S] Hes 7FssHA sl
Heg2A, W53 £ 7|12 A5E 82 ¥ oyt S AA9 AAH
AR g 57 AA o) A ofs dojuh= WskE TAletaL B 24
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SOC-13 391 HIE&(%)
gl e ZF
1990 95.9 76.9
1991 96.1 777
1992 96.3 785
1993 96.5 79.2
1994 96.7 80.0
1995 96.9 80.8
1996 97.1 814
1997 97.3 821
1998 974 87
1999 97.6 83.4
2000 97.8 841
2001 97.9 847
2002 98.0 85.4
SAXZE 2M: 49 BlEEl i A57t 919 Fol A Ho ek EA
THssEe A&7be e v oS udsla AT E TRE 840
H, Q1zke] §73 Al g EAG) thsl A TR 5 gl %a;% ZohA 7]
ZU)8t Qo)) o] AREE N&rlswAe] AGMA o B4 - £EF 04

el oA EH?«] FodE BE30

71, 71% AHE Lol sfar JaraA 2
7 ut=n) 7129 EA4H oA 2Adske] UNESCONA FHatel He o] Ags
A Q| A8TL FEH YA BAW, S FEH v FEolA 2
He Aoz PP 3 F3L 19900300 76.9%014 200239l 854% 2 A&
A F3} Jwol HsHE o} vlekg 55
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SOC-14 GDP CiH| B3 - AIS|F2 X|&H|E

(Public social expenditure as a % of GDP)

R & HY: GDPolA &2 - ARl Tt 4} vlEs

R A S FEATI7] Hste] AEHE AFRRY - AHRE - AR EA|AH]
& 5 sz tig FA; Hlgolth

DSR A|A|&2] {{X|: Response Indicators

RE7ISUDe| HAY: AR B a0 0333 425 B, 59
A B2 F31, HA SR, AHAYD, U3 - A" - HAa) 9 A
3] BAAA AlE 52 Tl BAA AR "] TFestes Aldste] /17T
Ago] B 2 F JTF E9<rth 214)7] ARl A 71 S a8k S5 ofof
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SOC-14 GDP ] 33 - ABIE AZAI2(%)

e JE 5
1990 3.16 10.80 12.1
1991 2.96 10.94 12.5
1992 3.25 11.45 12.8
1993 3.33 12.07 12.6
1994 3.38 12.67 13.2
1995 3.67 13.47 13.9
1996 3.90 13.91 14.0
1997 4.27 14.32 14.2
1998 5.94 14.66 14.3
1999 6.47 15.23 14.5
2000 7.04 15.83 14.7

o EARIZE BA: 3=, QB, T3 X5F GDPAA &5 - AFE) R g3 F4} vl
< AxA o= Frbsta e FAlolth 53] Y9 Af-ole 1990 o] ¥ I
z‘s} 10~15% o]/d9] FAF &S FABFL QlojA] =7 HA AR AL BAo o
FAFAAE g 5 9l ool wisiA g 20001 A 7.04%F 7153}

o Yo ok 50% AES] HIERE FF AFel tiet FAF R RUE ofF A2
ROtk 53] S HwsE w) YL Fro] GDP FEE FRlSHH, wl-
IStk 2Rl S5 AfolA mid 12% o) 7155t
I RE P Sk Atk o] A FS 571
= At & F 9tk A2 109 Abole] ) HlE ASE
Aol A= gh=re] 79199017} 20001 Ake] oF 100%2] T4 HI& 58S B
T3 ok ole W AR ouE ST & e, AxH ez A% 9
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| SOC-15 17+ &7}F&(Population Growth Rate)

o B %
o A& &X: World Population Prospects(2002), FAO,
World Development Indicators(2002)
o A& HEH: A7S7HL A&Te T dyst] 7P B leH=
F2A AR QT F7HIES vt
o DSR H|A4te| 2|A[: Driving Force Indicators
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| SOC-16 I+ Y =(Population density)

o Ekl: %
o A& &4 : World Population Prospects(2002), FAO,
World Development Indicators(2002)

o X|E MH: Xt FF9 DIEE WYshe AREA A&7l 2T Bdste <l
T AR T 7P A ARt 2 5 3ok

o DSR H|A[&2| {IX|: State Indicators

o AHIISEUMIL| AAIY: 77t 571kl et TR F7ste] 487
ots} Bl 745 o 2A9 FARIeE A&t dS Adfske aflew Ageit.
A7k AT E 7= A Y] B e AW Aol 1z =

9948 57}
A5k, QAo 93 4 o148 A7 e e, Adssl 3
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SOC-16 AT DX (B/ fm?)

i R ==
1990 434.20 338.83 121.70
1991 438.25 339.88 12338
1992 442.25 340.73 124.90
1993 446.23 341.57 126.34
1994 450.25 342.73 127.78
1995 455.74 344.05 129.17
199 46131 345.02 130.53
1997 465.83 345.93 131.88
1998 470.27 346.80 133.18
1999 474.61 347.46 134.40
2000 478.83 348.07 135.35

o SANE B4 g3e) A% Q7 745l sk AFUEE Z7heked 20004

A 1 20l AFeHE T Q75+ 47883 0.2 o)== A H19 2 7)
=313 Stk a2y A7 1599 SEkelhe 9] A9 FEL] WAy Q4

H&9) QAFHEAA B3 Qi) WSl AT e FAE T1=aa sk
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| ENV-1 1912t O|ALSELA HYEZH CO,) emissions per capita) |

o EF2]: metric ton per capita

AZ £X: CDIAC, World Development Indicators(2002)

o A|FE HE: A7 WA= oMISA( CO,) o FFOR At B %t EF
w) o HRIEHE COE ATeUs) 7k wlEe] F a9z Fgsla gk

o DSR H|A4te| |A[: Driving Force Indicators

o R|EI7ISUMDOl oIAY: t7] Folle 2A7IERE JYEHe FEE FFY U
7P7ka7h =, 2 7I7kAE R AT W79 BALUA] dgel ARt =
TR S47lzolls ojdstea, g, obddl, CRCsdt F-4 o2 SR RololE
E B8l (HCEG) 22 dAlES0] £33tk 247120 meby U3 29
olg} sttt A dste] Aoldt Y2 Tt 7IF W= L5 AU AY
g 7P A4 94 A F PR oiistaA wiE 24 adl o
= Sl 715 Wl ek w7k A TS Adshs Q4o
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ENV-1 1913 ©]AF3} ek A 8] & F(metric ton per capita)

Sk dE il
1990 5.63 8.67 212
1991 6.13 8.82 2.19
1992 6.65 8.89 2.27
1993 7.20 8.67 2.37
1994 7.71 9.05 2.48
1995 8.30 9.06 2.64
1996 8.96 9.28 2.74
1997 9.22 9.23 2.68
1998 7.83 8.97 2.50
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ul o

| ENV-2 EHM3LE HiE2HEmissions of SOy by sources)

o Ekef: 10008
o AtZ EX{: The Emission Database for Global Atmospheric Research(EDGAR),
OECD Environmental Data Compendium(2002)
o X Y. FskE F HRAR oFAITIE( S0, T8l =AAHY t7] &
A Eolth
| X|: Driving Force Indicators
o XETISEATO| HAY: ofgi7tas AAAR] F8 t7] LEE F dhtol

QA %
o ol AR, ARk, S94NEY S 09 B UM YD

7 L uiNe) =
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| ENV-3 10002/ X}SAt(Vehicles per 1000 peoples)

o AZE &X|: World Development Indicators, 2002

o X|&E MH: <17 10008 AL = AFAt 5 HEle AREA, o719
A AFsAte B 7Y AsAE vt

o DSR HA|&S| 9{X|: Driving Force Indicators

o X|E7ISUMIL| HAM: o] A= 19T 2= o3t FapAZ ] Tk o
AAEEAM 100091 AFsAF 75 ToM aE 2] AE7FRAARE AR
2 7 ok AL Hke] st aERES aefske o] Fasit
& e, A7lddle AUA 2HleH 7] QA3 22 okt Abs Ak BAd st
A A7 71 ol &E5de] Suet 27 o]l BellM= A" A
SR Ao AR, o] & Qlsf WA ShH= t7] ?34’ el 4 o8, wE FkE
gk SR F71, 2B YA M) 5 ALTeE AR qse WFo s

H
e o

<

1ooool_|l_‘él- 1000%% X|'%7_(|'<l\'
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ENV-3 1000813 A& 2} (1000%! F)
i qE T

1990 79 469 5
1991 98 484 5
1992 120 496 6
1993 142 508 6
1994 167 520 7
1995 188 533 8
1996 210 547 8
1997 226 555

1998 225 560

1999 238

o SAXE B4 ojn| A=l ¥rho] @& I 49 19%d< 7|22 1000
AN 47N Z A Fh=o] of 2 o], 28] aL Fell HISHAE oF 68ul] 0]/de] Atol
g BT Qioh AAsAt Bfre w7k BAE G 7419 ARl dda i
2 HoFga & & gle, 1919 GDP jFRolA JE- oF 1/49) sFahe 3
o] 253t Al AE 1/2 FEE UEhd AL gharo] AR HIs|A AE3t
7t Bthe RS )it 1 E WA HsjA Aget o)) AEAt e wEE
7} oA a4 SHAAN A&7 Te gt F79] Aol oA
s AR E T e GARA S dol| vlsiA 1 7] =3 mjulgh
ol AR AR 7P FFH ol 7Y FkA o 7 Asat a7t SUH FUtR
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ENV-4 Z7& ZEX| H|Z(Permanent cropland % of land area) |

AL
do

: %

ZX: FAO, World Develpment Indicators(2002)

AH: “Permanent Crop”-2 2 7175t EXE AMEsle AEEA, 5
T 3 gt ApiEA Re Aas vtk

DSR A|A|Ate| 2|X|: State Indicators
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ENV-4 Y712 B&AA H & (%)

it dE T
1990 1.58 1.30 0.83
1991 1.66 1.27 0.83
1992 1.74 1.24 0.86
1993 1.82 1.20 0.96
1994 1.90 116 1.02
1995 2.05 1.12 1.14
1996 2.03 1.08 1.17
1997 2.05 1.04 1.20
1998 2.05 1.02 1.20
1999 2.03 1.00 1.20
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Sub ZE7Fs8t EX| H|E(Arable land % of land area)

O

e}

O

e}

O

AL

FH: %

AZ £X: FAO, World Develpment Indicators(2002)
& HY: A4 BEA 8 oA o] 7Fsd EA9] HlES YEhd A xolth
DSR H|A&e| {|X|: State Indicators
X&E7tsUnDte| HAY: EXe AR w1

A
Aglolt Q7o) 09 AABES F712 HAHAF B EAo]
o% EAZ FelHol

. 227k e B4 Hlg Meks EA7

§ 2 BegAol 43 =gsolol 3

B9 % A7) ALS AY ST Baste] Fag Aot
% dzotset EX g
25
20—
15 | e
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Sub 737153 EA H & (%)

St JE =
1990 20 13 13
1991 20 13 13
1992 19 13 13
1993 19 13 13
1994 19 13 13
1995 18 13 13
1996 18 13 13
1997 17 13 13
1998 17 12 13
1999 17 12 13

o SAXE B4: =7 i, 181 T BV EX HlEo] 919 xe}
Tl AAEY Qlok g2 1990 AA BEX] T BATFE BA HlE0] 20%
oA 1999 @A 17% = 3% BE 743 FX& BTl vk ¥hd d29 45
E 19901 13%004 1999 @A) 12% 2 1 zto|7} A9 glom S 1990 )
21199090 el M 1 i) glok EXE BRA EAEN BEY FEF,
T, AEAZ 7459 JoH olF FAHLAELS FTAHCE life-support
system?} 37 9] AibsES frx|shet flojAe HE Ol Vs Fdshe
AEAE FAkL sloH JRE ol AEAYE 2 Sl 7Is 25 oY 7}
7] 0]} AuA EAZ o] &a) 1l e, FF TS} HIEAE BT EX
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o ol

| ENV-5 H|Z Z2H|2KFertilizer consumption)

o R|E MF: vz A8 AL B FYYS] JPL FE v A8 47
FARE ARk 9EE Ik

o

o DSR A&t |A|: Driving Force Indicators
o X|&E7tSeEtel oA Y: 1 Tt AL WA AF B2 s ds)]

ko] 213 Fo] FY YA 270] o] gom, o
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ton(million)
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ENV-5 H| & A H] Z(metric ton, million)

gk dE ol
1990 0.96 1.84 27.27
1991 0.93 1.75 29.66
1992 0.96 1.78 29.20
1993 0.97 1.82 25.08
1994 0.96 1.76 28.84
1995 0.98 1.64 35.58
1996 091 1.56 35.98
1997 0.99 1.51 35.65
1998 0.87 1.42 36.09
1999 0.87 1.44 36.68
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| ENV-6 S2F AlZ2(Pesticide use intensity)

o E¢l: Kg/ha

o A& &£X: FAO, World Development Indicators(2002)

o A|FE MYE: A% WA FoF TS S5 Akolth
o DSR #|A2&te| {X|: Driving Force Indicators
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| Sub SAtS M4 X|==(Crop production index)

o £h2l: 19891991 = 100

o A& &£X: FAO, World Development Indicators(2002)

o X|FE ME: Qe 7|24 &gt & F Qe Al B3 AXEA FAE
3 RS 1989-1991dS 71F13(100) 2.2 AAske] Eakgl x| o|th

o DSR H#A|&2| 9| Driving Force Indicators

o AE7tsLH e HAY: FHRR AL7FsTds HAlskaL Sl oA 21

Ee)
p

o A} UANE AL/FsEU AT R AR YA
87 9% 1S A2SHRN 1A BIB9S Fush) 9

B A5 5] f42 99 B5ARL A I, 9 xﬂrﬂa o2 v
o} 5ze) e APy ZuoIA Y o e,

S 5olst bl siHBOR S Bt +A0gel oz e
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Sub F3E A 2FA 4(1989-1991=100)
b= o o
1990 99 102 102
1991 97 95 103
1992 103 100 106
1993 101 88 114
1994 99 99 116
1995 106 9 125
1996 108 923 135
1997 108 95 139
1998 104 87 141
1999 110 89 144
2000 108 89 140
o SAXE BA: s 39 At o] Frteh vhE, JE-of Aske2 19901 d o
HI3|A A3 Aslal e FAE RT3 St 53] T3r9] T g
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| Sub 7}EF M4t X|(Livestock production index)

o THel: 1989~1991 = 100

o A& £*|: World Development Indicators, 2002

o X|E MH: Izt o) ARFEHe 7SROl digh ALkS Yehlle Aol

o DSR H|A4te| 2|A[: Driving Force Indicators

o X|E7ISUMIL| AAAIY: 7159 A AEE YERlE o] A%e & =719 7F
= Aol gk 735 F) WstE Uehlo] AAS 913 SRR E AlFgith
TEE EXY @97 7S o T WA 7 VIS o 2R wEEe <,

E
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Sub /1=5 AAF A2(1989~1991 = 100)

F= JE ==
1990 100.8 99.8 99.1
1991 104.2 99.8 109.7
1992 124.9 101.2 119.9
1993 1315 101.0 1342
1994 1342 98.8 151.2
1995 1378 97.4 165.9
1996 1482 96.2 171.6
1997 156.0 95.6 1895
1998 162.1 94.8 201.7
1999 160.2 94.2 210.7
2000 1445 93.7 2175
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ENV-7 EX| X & MEl X[ H|IS

(Forest area as a percent of total land area)

o AE &X: WCMC, FAO, World Resources Institute

o X|&E MYH: AA & FolA A A Ho] 2pA|el= A9 v &S S A&
|t}

o DSR A &2 2|X|: State Indicators
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ENV-7 EXAY Z A A Y HE&(%)
e e Z

o

1990
1991
1992
1993
1994
1995
199 88.5 914 51.8
1997
1998
1998
1999
2000

o EANE 24 APHC BAB FAA 057t HE o f ATo] 4

A0 19 Belshsiol Tk T B ok A7 B F9E 712 5
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ENV-8 TA| I3 H|&(Urban population)
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Bhll= ti2]] Aol

o DSR A2 |A|: Driving Force Indicators

o XE7ISEADte| HAY: FF AlA A9 divkre TAd AA 2 Aol

THu BASe] e B AR 8 F52 97 &, olUA, FE 35

o S7F 7HA 9t AL RS A 4 glor, oo weh UNTolAM B4
=

0.2 ARgshe Alolth 53], /==l gl =A] 4
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ENVS =4 I 812 (%)

3t R ==
1990 73.8 774 26.2
1991 74.7 77.5 26.4
1992 75.6 77.7 27.2
1993 76.4 77.8 280.
1994 77.3 78.0 28.9
1995 78.2 78.1 29.7
1996 78.9 78.2 30.2
1997 79.7 78.4 30.7
1998 80.4 78.5 31.1
1999 81.2 78.7 31.6
2000 81.9 78.8 32.1
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ENV-9 HMZQio|M &5t & FIPIR & &= HIS

(Chemicals % of value added in manufacturing)

o Ehel: %

o A& &£X: OECD Environmental Data Compendium 2002

o A[FE ME: AxolM BT F FIH] F Hehre] visS S0k A%
22

o DSR HA|&2| X|: Driving Force Indicators

o AHItSLUMIe| A Y: FAAX R oF 108ke] £ 3letEHo] FHH oz
fFEEI glom, 1 F 20000 Fol FafetEd R ERE L ek o2e 3l
S Y-S AEE AR EE AR o IR S Zte 3N
SRS AFH 22 AT AREVE gtk fefsistEde <A, #
7+ Fa49S Yeple steEdolAt 4414, 5%, 83H kA, oAl =4
o] A 59 o2 73] Arzinte] A3 de] ARtk 1 31EE
AL 7 o|Ho|| ERALA Az A FH 7ol o]27)7HA] QA S XA Y
S 718 4 e FAE AYa Jorng B o] ZhEe #AS 235l
Aom, A&7 S Fg#Ql aQlo H-g3lth
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ENV-9 Az TS F 771X T 3HtF vl F (%)
&= de Cail
1990 9 10 13
1991 8 9 13
1992 8 10 12
1993 9 10 10
1994 8 10 10
1995 7 10 11
1996 9 10 12
1997 10 10 12
1998 11 10 11
1999 10 10
o SAXZ 24 33} Aol it FeEde dAlz RE deAlEe
Eed A e, o5 Mlﬁlﬂ 3t e 5 A 7HAe] 22E Altst]
getabee] oAEE 719 Ee 2HAA Aty o) 24
=& 35} Aol A 3 %ﬂ 3}1 = ﬂ%(preparation, MNE WHSEHA] B
7HA oo} EFE) 24 AvjEnt. aey 88t e 5, AHY 3 7
T ZF DAl Ak 7 1 t98E = F= %l—EEﬂ, AHE Folle Gl §io]

&= Aslret B T2la 84 - B2l SH5H= o] FWAE T3k Al

A HEol & 4 9, Z:iﬂrl-.‘zi oA 2 373 BT o= & e S
7FeE 4= Atk oo WSSDol| & 201053714 3}stE-do] 149} d7go) mx|=
B0 Feks Hadlete Weko 7 ALl AH|sla 549 SaiS 1HAs)
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| ENV-10 12t & of2l2KFishery Production)

o Ebel: 1000 &

o A& &4*]: FAO, OECD Environmental Data Compendium 2002

o A E MY dd ¢ F2 oFY F ofYFE 3793 Ako|th

o DSR H|A|Ae| 2|R[: State Indicators

o R|E7ISUMDOl AAY: AAFH SHA ojdFe Frh= oFY EF
715 st A&7t AT 5 Atk A71H R Y ofFe Q2 A
ARE]ol m|R|= G B ofUEt A A T8 FE 7]oske sl AAY o
Fol| 245 S =yuiaL ok vk HH43 g S-2ubere] A2, wiEr
AT A= vt B ofdet HAlof T, B3 d& 5 JHTY
A FF T FA FFS L o] o] o] AEjA B APALY B E 9
M= AGH 2] =4 dHo] a7 Stk
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ENV-10 §7F & o] §Z(10008)
Sk dE T
1990 2,467 9,552
1991 2,172 8,499
1992 2,321 7,732
1993 2,257 7,256
1994 2,358 6,619
1995 2,320 5,968
1996 2,414 5,935
1997 2,204 5,928
1998 2,027 5,265
1999 2,120 5,204
2000 1,823 4,991

o BARXIZE B4 d=r9] oF L 1980 dd] At FFAHE Holthr} 1980

FHHE 94 1S Wl FAEHL ok F AFFEE 7IE R HAA ol
F 2% o3 =& AFES Holal Qirh HA| 018 F s dolxl9] o]Fo] AA]
e HISS A AAY] i) 91% OECD H#Q 95% Kt H& 98~99% 4%
2 I HEE AE FASL ok syl A 1980 o] % Akl HA
o} A8l AGANES] IRTPIA|SR ATl oG] T89S A ot
A3 9lom, o] Yo FEA WA gk = 9] Fu= ds) v
7Hesh 2 Ao R FAHHL JJou 7+, wi|, AH<E, AVlE, 5 Tl oS
il HolGell ot o] dAtele] A To2 <3

&

AL 2 AR A Y] 4, 9,
ATl kel A5 o] Aot A& 73%011% 1990%01] H] 3

=
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| ENV-11 1912} 017} |52 Water withdrawals per capita annual total) |

o BHel: m’

o A& &X: FAO, World Resources Institute

o X|& MY: dd B 543 o8k FAd F 1909 ATEE SHs A
Folth

o DSR H#A|&2| $X|: Driving Force Indicators

o X|EZ7FSUAMte| AY: o] A 574 AHFolA 1Y 7182 =20 &
&t7] flal Bagk =9 & HrREth 7184 a7t disf &= i
7F Guh o] FolA AL QAL 2 AL ofte) JETHE & 7 UEE EéET

178 7124 a0 tseked Bad AE 2o 2 A, B, 2 5o
Zazo|th AH kil
FHH 235 919
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H 5 & S=0t K|
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ENV-12 7|5 & 2HR[BOD] &2

(Organic water pollutant[BOD] emissions)

Et2|: kg per day(million)

AZ £XA: World Development Indicators(2002)

X|E MY YsietH AT #BOD)S & 718 P|AAESHE ) (akshel
STHAY LHHE 29| ol

DSR A2t {|X|: State Indicators
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ENV-12 713 +3 2 €<[BOD] ¥ & % (kg/day, million)

i JE T
1990 0.37 1.56 7.04
1991 0.35 1.58 7.38
1992 0.34 1.56 7.52
1993 0.35 1.55 7.30
1994 0.35 1.49 7.54
1995 0.35 1.47 7.60
1996 0.34 1.44 7.42
1997 0.32 1.42 8.49
1998 0.28 1.43 7.02
1999 0.29 1.42

o BHRIE BAL AL7PsRAS ol il 0|21 Tk S B
=
h

ol 7FsAdell A
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k

ENV-13 & ArA2ZKDissolved Oxygen)

EE2l: mg/liter
AZ £X: OECD Environmental Data Compendium 2002
ANE HE: & e &9 o Fo} e BAEY Aads ofr|dth

A

DSR A|AAte| 2|X|: State Indicators

RE7ISLM o] AAY: Ad 204719 AlAlE 1= BAGES olFdh=
oM B FHEAF EHNL, 2L A9 @43 179 =ART
3t g Aduast = HIA A H A 2A) v E fAE o] 47
AdelM 2 sH 9 IAE o2 4% FFTAE op7IA7]aL vk
olof tjgh ©HQl FAFTHOZ LELATHDO)C] 0182 5 Uth & FoA A
gohe oSl F(REE) - S7IANFRN) MIAES EEHALE SFEH, = £
A= 7182 oA A s} Eaf = 7] mzol, 244 F52 B o

Yo
o,
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tlo
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ENV-13 §-E4H4 F(mg/l)
A JE T
1990 9.9 9.0
1991 9.4 9.1
1992 9.1 9.2
1993 8.8 9.4
1994 7.5 9.1
1995 8.7 9.6
1996 8.7 9.6
1997 9.1 9.4
1998 10.0 94
1999 8.3 9.3
2000 8.2 9.3

L (Yodo) 35} B9] YHan) A SH ATl R B SFEVLY
& R3] sl 199549 olF £A7h 45 e 199892 7)HoR
thl 54o] JBH T Y-S HelFm Ytk YR FE 2% AT W
s gl 1996 oI F A4 o] g Qe FAE RolF ek §F

AL ES5E 0] FoHE A2 ovjshed), A4t

oM FHEF Fdo] HEHal QleS HolFal Sl £

ARE OBCDANA 758 ABEZA o}y F79) ARE T550] 94 Bk
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|  ENV-14 2 E35X% g (Protected Area percent of total area) |

o Bl %
o AZ £A: World Databases on Protected Area(WDPA),
World Resources Institute
o XN|F HY: BEA ¥4 F HoAAow AF¥ o] 9]
= Aol
o DSR H|A 4| |A[: Response Indicators
o X|&EIISLUMe A o] Axe 5T Ad e He g 93 HE X
o

92 Sthslar, AgH HaA el ek HaAjdel 4], BYEY 3 A
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Aele] WA HEL
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Azolth, AQFE, AALHARAAY, BAR 57 5 ofn] A G50 gl 7}
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F 85499 29 B 2 we) $2 9Askel A AY, 934, Aol
5 fulaz AR BARY 28 BEAY hd B9 ARSI BRI
527 )2 ERakE A9 Adnsel Ud Bae] koAt 4 § e 3
B Agslo] 723 ZhshEA Adrbsdel 331 9L v
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ENV-14 F8 B3 AY H&(%)

o T

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

3.6 14

7.8

o BANE B4 H2 A w5 v Balo] BoIXUA B0 77} w3

5o} ge el Holw gl Wl Sxo} 3% Fol4 Jp HEAY

Hl.go] 71 e
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3. BHF=E

| ECO-1 191% =LHEMAHGross Domestic Production per capita) |

o EHel: US$(1995)

o AZE &X|: World Development Indicators(2002), IFS(2003)

o X|E #Y: o] AE= 19953 vl= DE V=R M A F2 dA7E
e GDPE T2 Ymo2A de & 3tk

o DSR H#A|&9| 9{X|: Driving Force Indicators

o X|E7tsEEntel AAY: S HFEIHCDP)S 7121 AAARZA, T

27} W9E 24500 A5 2 AHls FA0e) WEE WA A AL

oz
2zte) A wlo] BRTOH, A1) Aol ARl Flofshe Welg
SAE 0tk o] A= BA s Uil SAHA ARE, BAETHH
£ deiFe A e Aun ALrFeAs A3 S48k 2 oA
vk aRle] 2] FE 3 AT AE Y B8 T T3 A&7 BAE,
W 2ug 2k ol
USH 12l GDP
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ECO-1 1313 GDP(constant 1995, US$)

Sk dE il
1990 7,967 .4 39,9554 349.2
1991 8,622.3 41,073.7 376.1
1992 9,008.9 41,3514 424.5
1993 9,418.9 41,422.2 476.5
1994 10,104.9 41,692.7 531.5
1995 10,873.6 42,185.8 581.2
1996 11,467 .4 43,537.8 630.2
1997 11,925.3 44,205.7 678.9
1998 11,022.3 43,609.2 724.7
1999 12,1114 43,855.8 768.8
2000 13,062.1 44,830.4 824.0

o SAXZE B4: GDP= oA AR 717 el LA E Alste}t 89 &7FA (il
EH)E AArHA 23 FIANR Aol & 5 Aok FHANES ¥
AstAthe o] E7EXQ1, ARZHEAME)E 28] Wl FA44te]
gt stk SHFAAHGNP) o] FR7lol Ztgt AR d] Hl3) GDP= 4E U]
o X9 kel 2tet FAoIth Y&} Sharo] 1919 GDP= oF 44l = po7}
v} 59 1919 GDPE 9 4541 Holthy} 1980 Sk F23)
Al F7Fs7] At 1 3 FESE SIS Bl OECD 17} & a9 4%

n

E< 7IS8I3 o] A= 19970 TR A 9710 258k} Al A<
SEHstE dAA s Aasiglnh 2y 19989 E 9 3 EAS AtE o, o]
= GAAQY Ao mM TR A Aol AEH R ofFod Bt M
2l 3 Eo] ol ofd 3EL 71Ee A Heol, @713t sEid

of W H, a3 AEHoE FHHIL = A= F

1
ACg H]l 119 GDP= Y2 FEo.2 fAHE 7435

Aol 71913k A
& 72k o) QYA o] e B9, Q| 1915 GDPE 40000842
ARSI Qe AT sEolth QEE 7140 A4 AAGE BTekm -
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ECO-2 GDP CHH| MH[A EJ(7IAH|S
(Services, etc, value added % of GDP)

o DSR ﬂlﬁl’é}gl 2|X|: State Indicators
o X|Z7IsLUMale| dAM: e 5712 ARl oM 22 7P T3
Aotk 8 FIA g5 Algke 1 AA AZE F35ke 9 dith

3] A2 AAAH R F5E i Qe AT AHY(FTA)S S3M 24 52

=30 FUL T F7H] BAYS At gSA7aL, A e T8
E=77F S k. 3, Muls Fo] @4shs A|E7bs Bl 584 ]l
Fe MAVIE I F9E FIA AETFe R ERE SX8] A= A
ARNZBAG AT} 3G H o] GAl FR5 o] 2] AT 7fdol FA &
A Y PRI WA AE7EsSE B $a7 719 E ¢ AESE

o} @,

% GDP CHH| MH[A BEJ}7bx| H|S
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ECO-2 GDP tjH] AH|& BIF7EA] H & (%)

= dE F=
1990 48 58 31
1991 48 59 33
1992 49 60 34
1993 50 62 33
1994 50 63 32
1995 51 64 31
1996 51 64 30
1997 52 65 31
1998 51 66 32
1999 52 66 33
2000 53 33

2o
ﬂ%@%ﬂ%ﬂi%ﬁ%lﬁql%&j4%ﬂ%ﬂﬂ%ﬁ§€
!

I e Ae HAFaL gk 4B Afol= 10%
-

=
FZolo] AL we Ao Uepdr), 3, £7E vpd 2 %A 2 %%
AA ARED T} F7e] 73%11
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ECO-3 GDP CHd| HSFFX| H|S
(Central government debt, totals % of GDP)

TH: %

AZ £X: World Development Indicators(2002), IFS(2003)
X| & HY: GDP win] AH7 Feaial e FAe] HES r|shs Aot
DSR A|A|&2| 2|X|: State Indicators
R|E7tsUMnte| piAlY: o] Axe F

A FHE Hrkehs AS Roth SYARY FARlE0] 5E, FA
s A3 Hlg o g QleiA A&7 Foboll thek T2 % A R} of
2 Aotk o] & el A&7bsd Eo] HuA Aok $47] FA Rt
Ao A 38 FAE sk A BA BYo] EAstA Dk

ol of= FElAol et deegt e &

=
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ECO-3 GDP thH] A F X ] BH] & (%)

d= qE F=
1990 8.3 54.3 6.5
1991 115 40.0 6.2
1992 11.3 40.7 5.8
1993 10.4 43.7 5.3
1994 9.4 6.1
1995 8.4 6.5
1996 8.0 7.3
1997 10.4 8.2
1998 10.0
1999 12.7

o BARNZ 24

AL T 1.

A = b

Blato] AREA] B]S-L 8~11% AlololA Ay} slets whEa}

Qo] APl 40~50%9] LA e BHNAE 71533 9
o

ok o] HlgL v Ee FH2A o BEF AYAAZ A DR A%}

‘%, o

1=

¢

off

490] 2 delelAT ke AL SJvidick 39, S A 2Fo1A% 9
W o1F FEI FYRR FAV F/HT e AOE ek ol A4
WAz wste] ApAslolol @ Aoz nel Ak
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[

| ECO-4 At MAMX|==(Industry Production Indices)

o Eb2f: 1995=100

o A& &*|: OECD Environmental Data Compendium 2002

o A|E MY F3 g A3+ wstE AR (GG = YERd A
Folth.

o DSR H|A 4| 2|A[: Driving Force Indicators

o X|H7IsLUM el A 47t e 3] Aabde 1 ES A AAo] ALt
FHE 7HAALE %i}% & F7F 71wl o= 54 Sl 10022 71
st 1 3]]4 RS Ml
Z Ythlle A= ;‘] gt 8k, o)A FEd At
HA AT AP Aoy A T oW EERTS 28] O
WSS BHe Aol ofyx B4 - BAR -7 - AR - S8HAE -4
T THHAE U8 AF T AT, ol 2
oflil, Z7te] ool W 7R (weight) & £ A3 715 BatA| ol o]
A A AT B AAY A9 & F e dRAR] ARGl

H, 7 ZAA7L A7 SR EN) S st

1995=100 A A AX| 5=
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ECO4 A4 A AHA 7(1995=100)

st qdE =
1990 66 103 103.4
1991 73 105 114.4
1992 77 99 121.2
1993 80 96 120.1
1994 89 97 118.9
1995 100 100 114.0
1996 108 102 112.5
1997 114 106 111.3
1998 106 99 108.9
1999 132 100 108.5
2000 154 105 109.8

SAXZ 24: dE9 1347 1% 1037k A 9] wigko] §lt}. 1997

T AFE A0 2 YegTh 1995398 10002 B3-S w) 200008 & A Ak Ak
= 154 point= A= 014 1990139 63 pointoll HIsiA FA3E o] ©F
o] F Ao eyttt okt FEZH O F 1997~1998 9] AR 7] Aol A7}
ateek Ao R el ?‘fl ghre] A A7) ol% 2319
A7) e o AR Ao® vehgth 8 S5 75 1992 121.2
pointE 12 A} stgtelal e AR vehth A2 T BA 4%
FAE ket BAVGZE HIsiA A AR 90d] Zef] HIsiA] o] Eo
o
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=%

]
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Sub H|Z=LA 2ofe| =3YiY

(Labour Productivity in Business Sectors)

o HHel: W] 45E, %

o A& £X: OECD Environmental Data Compendium 2002

o A E HY: Tt dAT =5} R st Pojzl Ao HES =
Aol sl & A 53] 9% Bokl wdhE = tIe ST A

A

ot} o7]o1X Y EoKBusiness Sector) T F-3+CFPublic Sector)7} o -

& ojwgitti OECDE Aoska itk

o DSR H#A|&2| X|: Driving Force Indicators

o XE7tSELUMMe| HAY: =W IE =5 TES Tote AR Fodh
EEHT 1 Ao M ol AiETte] HlES ot dEdeES <

7F =5 g7tE v ﬂﬂlﬁ 23}

STrS
12
10
8 I
6 I
4 \\\ /’\\ ’,
2 r Sl ’/,/// \\\ //'
0 s bt | | M‘QL/‘ <
) 1990 1992 1994 1996 1998 2000

B o= =3 |
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Sub WIZUZ o] =5 AR (AANE S718)
w5 e %=

1990 6.4 3.6

1991 6.6 1.5

1992 3.8 -0.1

1993 4.6 0.1

1994 5.3 1.0

1995 6.3 1.7

1996 4.8 3.0

1997 3.6 0.9

1998 -0.7 -0.8

1999 9.8 0.6

2000 5.1 3.2

o BARE 24 W02 U39 Yrunt 2& 44 YEEE ueita o
q

347]4 Addi] 07%= HE stz thA] 19930 9.8% = FA| A3}
Atk olel] BIA YRS SRt WS FXQ1 1~3% AtololA] =FA Mg
FeES RAF) s piR7EA R 199819 A 7140 0.8% 2 3 3l
AT T 1999 06%2 Z A 4oz AT B A7 A] AMEsH
L5 AFEE OECDY| 71%3F AAR 24 S50 A8+ oA 7HA] 1135 9]

NA o
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Sub 1A} Arefo| AM| &SI H[E(Economically active population in

the primary sector, % of total population)

o Ekef: 10007
o A& £X: OECD Environmental Data Compendium 2002
o A& HE: 59, FY, o, ¥4 5ol Tk Sl BAREATE itk

o DSR A|AAS 2 A|: State Indicators
o X|EZ7ISUMe| A M: FASFAT= 7 154 o)de] QG FollA ZAY

# FUTL A 48 4s07] H5d =58 ATT Y ATY A
S0 QJE AFS Bk 5, YA AYAE Jrldth. ZAFFATEAE

2o glE AFS
A9, 4, 58 5 2E A9l A4 S48 2ol I 445 A

A5 Bed e T, BETE, 7H EA R AhAe) RS
=480l 14 3F, AQEY, 2530 5L 93 AR9A5Y % Wb e
5t 712 AR S AF3 B A7 E 13 A S, 5, £, oY, 94 S
FAFSIAL Sl= BAIZERITE Tt A&7 R duAlel s A
At

% 12 atQle] ZHBSelT ulg
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S7HsA

H 5 & S=0t K|

Sub 13} 49| BAFF AT HE(%)
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ECO-5 GDP OiH| 2LHXMZUX|E H|S
(Total PAC expenditure as a % of GDP)

o A& &£X: OECD Environmental Data Compendium(2002)
o A|FE MY: GDPll gt AL AWAAEE L FTAAZ I o4 % 7

o] gHjgls wal, Folal AAsket == AA] Hgolth
o DSR HA|&2| $X|: Response Indicators
o XE7lsEHTe| HAY: o] Ax= 3 7Pt FAS Haska 3EA7|=H

ol 4 S92 QUL WAL EARES A9 T }§]°ﬂ BEEE

% GDP OfH| LHNMAX| & v S

—_ s

O O OO
OMN PO =N~
T

1994 1995 1996 1997 1998 1999
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ECO-5 GDP HJH] L 9AZAZ H|E(%)

Sk JE i
1990 0.90
1991 0.92
1992 1.5 1.2 0.94
1993 15 0.96
1994 15 1.3 0.97
1995 1.6 1.3 0.99
1996 1.6 1.4 1.01
1997 1.7 1.3 1.04
1998 1.6 1.3 1.05
1999 1.6 1.4 1.08
2000 15 1.10

ATl e ol By FEo) BF A A 502 87
Zget. old F2H Wske Hue] A&ge] BolA, 3
T SE FA] 7 B3k et o 87 A e o= FEe AaE

1
OAl Z716H Btk 18]a o] ARE B} 2L 39| Aspu4a) B} 5944
A Boaehe Axshs Aol Sl 39 GRoXNE 13~14%9] HlEo] FE
3 842 AATE S8l FAE L gled, Hlgo] dh) wtky SAE 4

=

A 4 018 SR 2791 100 199l Ao} dekn @ 5 09 B
A

728 0|74 Uk
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ECO-6 7A & £H| X|&

(Household final consumption expenditure)

o EHl: constant 1995 US$(billion)

o A& £&X|: World Development Indicators(2002), IFS(2003)

o A E MY: A&7l 2HIE SAs] Hal AP Akt
o DSR H|A[&2| {IX|: State Indicators

o XE7tSLUM| AAY: ARHFTLHAZSE 7T AT o

DAY, S)BR7, BA 9 Jehe T Ao 3 UnEEs
HAZL AERE i%xl%ﬁl?‘é-‘ﬂ Aoz o]7)Hk o] AXE B4 2¥)

AR RS =2 AR - @AEekE FAsHA AEs o st

US$ (billion) T EE AH|X| SN
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ECO-6 7}A #F 24 A= 9 (constant 1995 US$, billion)

it qE T
1990 187.6 2,629.3 198.1
1991 202.6 2,700.2 217.6
1992 213.7 2,769.4 248.8
1993 225.7 2,818.9 272.1
1994 244.2 2,890.7 293.1
1995 267.6 2,931.6 322.6
1996 286.5 3,001.3 355.7
1997 296.6 3,024.0 372.5
1998 261.7 3,025.9 397.1
1999 290.6 3,063.3 4239
2000 311.2 450.5

o SAAEZ B4: /N4 Hl= GDPY Wste} vl ARG M3t A5 Bt o]«
GDP = 7914817} 2HA8h= B9 4

AA A 02 JNRIANZL STV AL 7%, B3, o771 oAUA 59 AR ST}
#7159 TS gu|etA gt FAlo] B354 Al
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N
—_
i&
>_\
8
\1
@
o7}
I-'V'
=2
ofr
=
AL

ST Tl ek gl Falelk. e 7
ol o) R ekt 19999 oV 1 A AR S
Hlolch. g8, £3] 29 0] o|F FEakA 7l ArAZAe] A%
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| ECO-7 19I%} OfL4X| ALZ(Commercial energy use per capita) |

o Ehel: TOE

o A& &£X: World Development Indicators(2002), IEA(2001)

o X|FE MY FAGelM LA7I7E Sl g o] ARG A FS JngH
ot

o DSR H#A|49| ${X|: Driving Force Indicators

o A&7IsETMe HAY: AuA= AL, mEdt I Al B9 A
AesgA eyl o] g4 AR AEoM FHsE JBAA & A
BEATEL AUA ARl B4 S7kshe A LRkl @it 5,
AT NN AT} sl wet oluA] e
7k HaL BAGEEATE obdE Aua 22 AelluAlelM d71s}
7k T AFUAR WEletA "k o | A] ARE-S 4onlok Ahke] FAARl =
A 5 et AFH R AquAls AALEAY dZloE o] ghovt oy

A o] A AR, FARE 52 S0 Ak 93 mIASa, B oA AL

2ot A7Peuel g g mdole @ 4 an

TOE 1QIE ol X| ALZ 2

4,500
4,000 + .
3,500 + ——

3,000
2,500 f
2,000 +
1,500 |
1,000 F TR R
500 +

1990 1992 1994 1996 1998
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ECO-7 1817 9| A A}§-(TOE)

A e =
1990 2,141.9 3,552.2 768.7
1991 2,308.5 3,620.7 760.9
1992 2,593.1 3,678.4 778.6
1993 2,874.5 3,702.4 812.6
1994 3,050.1 3,869.6 840.3
1995 3,315.5 3,968.0 888.0
1996 3,610.3 4,063.6 918.6
1997 3,877.9 4,106.4 903.3
1998 3,550.2 4,042.5 879.9
1999 3,870.5 4,069.9 868.2

SHRZ 241 A BATEAY BAE AATL MR AT
239 3% ZARPIANA 14 Sl A Aet AU Hekrt

22 27 AYO.Z o|FFPI K3 24 VY WANE 5 HOFHA FTY FA
A At UiA) ekae) Fae1ES] FA0E Aol WAH o 34
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oA A RO oUA Fa AR ol BAZAE AR 27} Rt B
& Alell o]=1 33} 4¥9je] wTo] S7betaL 24
AGelA 7l e t%ﬂﬂlzol S7IsHAl W Al ouA] =8 STt
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FAL 5 71 48] Aol P27 oUA] 87} Soid Rk ofE} oo, 58
A, ARAAE 5 XA BAE oA 5827F 343 271517 ") 295
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ECO-8 =3 M3 MAE H|E

(Electricity production from hydroelectric sources)

o Bl %

o A& £X: World Development Indicators(2002), IEA(2001)

r

o RIE ME: o W&o AA WY A FolA Seo] s A A
248 AX2A Aol 5@ oluA Al He HE Aken & 5 ok

o DSR A&t {|X|: State Indicators
o X[&E7ISEHntel HAAY: A7V AHde &A% He slollA A&HH o=
NUAE AlT&  AUck AYETFs AUA] A3 AA7FsAUA] A9 Bl&
of thrle =7 X]iﬂ do] 83 At 2 F Utk A ETFs AR FollA
A, T2jal 2 ARRo] F7He A Apdeltk o5 AH
< o835 HY *ﬂ’&%kol S7HE AE o2 e P e= AT 233k}

71 4, 283 WAMY H7lEel ddf 28T ¢ e A 5 ASTFs AT

NI

Qske RS ANDT W, Aol ZF5e hEA A U AU 5
6 25 390 oA Ao o] WES) Bo1e A Rral Aol
52 59T 5 U

25
20 f -

1990 1992 1994 1996 1998
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ECO-8 3 Mg AP H & (%)

= g2 F
1990 5.9 10.5 20.4
1991 3.0 11.1 18.5
1992 24 9.3 17.6
1993 3.0 10.7 18.1
1994 13 7.0 18.0
1995 14 8.4 18.9
1996 1.1 8.0 174
1997 12 8.7 17.3
1998 1.8 8.9 17.8
1999 1.6 8.2 16.4

o BARE B ANAFS UAZA BARAS FUSA 2 L 5 gt

Aot YYoluiA, F4, 28, A4, 59

0 of= Y% oge] Jhst MUt o) FolAT Yk et o] F 44 B

95 ko2 AArEEL Qe Aol 59 oiAelt 5
&

29| 02 o s} A 59 o] Huslolort sk B B9

9mﬂq$§ﬂmﬂﬂ@ﬁ%ﬁlm%ﬂ7ﬁﬁhlﬂq1%W“quA*%ﬁ
= 7|07k Bol7|w spA|k AwkH o2 A || Ak tiH] vl =3 2
OaL & 4 Qi AR Ak gastale AT St oy w2 HleR

T AUA7E AREAL Tk T B oFA7HA 8 HlFe] e =7}
o HisjA FrhF o g F2H, 1909 A8 AHlgF SHAAE o}F gk} Yo
HlsiA = 22 A5 7I5stal ok 28U A 7 et duAE g4 R e
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ECO-9 At M3 MM H|E

(Electricity production from nuclear sources)

o

O

THel: %

AZ £A: World Development Indicators(2002), IEA(2001)

X|E MY o] Hlg-2 HA| AY WAHF Foll A A o) it AgEs
SAT Ax2A PAM F71=0] i ARE dAS 5 e i & 5 3
ot

DSR HA 42| {|X|: Driving Force Indicators

RE7tsUAntel AlY: A dde & - S 4 dsire B
=40l slont oA o]&ste] WA st= 7122 B¢, JAZA #efst
7] el A& oz Pue A LT o] 2 Qls) sk H7]Es EUH
g sfjofrt gtk 53], AF= wFste oUA| FLdl tHstr] ffste] Ak
HAS o838t 1 ool AT ALS 7R OB R ALY #7153 AR
T YA BT 543 S7Hd Ao, 4 A9 A = ot i

!

sHA 2 Aoltt. ol A4 |7} o, A&7}
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40
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ECO-9 x18 g A4t H & (%)

i PES o
1990 491 23.8
1991 481 243
1992 43.8 25.1
1993 40.8 27.8 0.2
1994 323 282 1.6
1995 334 29.7 13
1996 33.1 30.2 1.3
1997 31.6 31.1 13
1998 37.6 321 1.2
1999 38.9 30.0 1.2

o SHAXNE BM: d=ro] A A A WS 19083 G oz ALsto] &

S e AT RelFnE A ohahA) $5o} 35 FoIM 71 e v

22 71233 9o 94 Bage] Brhe A IHE PR Bl
BrhE A2 Jrldh Aue] Ao HAHOE vge] Frbeka gl Aoz
ERdth 8 239 A9 AAY B vl 33 Ml R0 st
o AF QA BAF 0 AR AP oIRE AHOZ PR U
Aao) gl glor A W) A - wgs 194 e Be =Ae] 9
o AT )2 SRS oS3l MY Sute] gl FAREolTh WA
7189 A5 AL f30F ] SQwTt whS A7 A% 7] whe] 3
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ECO-10 H7|& Mg H|=E
(Waste recycling rate-paper and cardboard)

o Bl %

o A& &X: OECD Environmental Data Compendium 2002

o XE MY dd T T Fol, 7, 1Y, 550 Ar1E S ALE veS
Urehlck

o DSR H|A|Ae| f|X[: State Indicators
o X|E7tSEMte| AIY: 17 571, Asdstet 3 Heldk AL A 9=
ol SR 718 A A 4R stel B 0 9E Zehd
£ AFe 53] A7 B4 FHFE B A9 Hrlw BAE 4
Z1Eolg 247, A&A, i, FF, HUe, FEY A 5224 <
U A S50 Z25kA] ke B4R HoEnh Hr)E Bee 45
A Fa3 A5 AAsH Ag7hA] A £ B H7l] FHS
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4. HzEe

| INST-1 QIE{ull AlZAFr(Internet users)

o
AL
d0

: 1000
ZX: World Development Indicators, 2002

o

o A}
|
= AREA JHY AAE SHsks Aotk
o DSR HA|&2| {IX|: State Indicators
o X[EI7ISELMTe| A Y: H AAIStet ARSI Tl XA AlA W
2 Aap) gugae) A3 Ueriu grgae] $A Asrsuag 9
% ARE T4 vk BRFAFE 7 77RO A7} 2

HHOE AN BFS SH AL LAY o]F Fafe] Aelo] SHTE He

11

o
bl

Itn

o] A= AHSAY A JH HTo) o), ¥8E 5=

N\

A9 5}

1000 SIS ALE R}
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N 5% 20t ASISEANE  1g3

INST-1 1Yl AFE-2}4(10009)

Sk JdE T
1990
1991 20 50
1992 43 120
1993 110 500 2
1994 138 1,000 14
1995 366 2,000 60
1996 731 5,500 160
1997 1,634 11,550 400
1998 3,103 16,940 2,100
1999 10,860 27,060 8,900
2000 19,040 47,080 22,500

SAXZ 24 Al dAhlolAl oA oAl D23 Algto] HUT Al

T ARFAD) Y] S AApdA e W] 71Ee] {53
B9 Al g2l WslE 7h e Atk $19] ol AAE nie} o] gk
O] QUEPMl AREA7}E 1,900%H8 BEE keI Q13 JAIRE A Q1oiu] o
50% ATt QES Mgt e AEE AR 7P wE B sk A
gtE Ygto|tk Y& IA] B F9] Hlo] AHYS ARSI YA, FH A
A ATl BlFIAE wf$- mw] g gmof FRIgho] QIEJUS o] &3 e Ao
Ut o]#g Aol Axle AUzt AF3ke Y8ihe 2438k, AL S
AR Jgd AA4e EAE op7]gth

il



184 SSO XEVISLTX|E WL & Hlw o

INST-2 100091} & 3}M%(Telephone mainlines per 1000 capita) |

Ch: 344
A& £X]: World Development Indicators, 2002
X|E ME: 100021F 7HE0] e AL ZAskE ARZA UQelA gl
A DAl A FEel ASE FallA ARFA i 1w AR SAs=
A 3tolth
R A|AlAtQ| {|A[: State Indicators

xl-ﬁ-ﬂ%ﬂﬁﬂf—q °._171|’é3': ZddE A 5 de4E E9 S0
gk Foks = At} A&7Fsg s S8 A&7 Edel Age A%

o) M5 55, B o1 A0 AT 24 2, 251 55 87 9
A 75 o] Zashn] olo] wel FAclLY 73 JEE S AR
7h Basit 53] o] AFE FABE ohjeh A3, FA, A=ge] WA Aws}

DAel7) Qo] Ik

b=

H‘I

3| M 1000Q1E FH et

1990 1992 1994 1996 1998 2000




M 5% SSof NSIISUAAE  qgg

INST-2 1000913 FH 345 (3 A F)

it dE T
1990 309.6 4411 5.9
1991 335.4 453.7 7.2
1992 354.2 463.4 9.6
1993 374.0 4714 14.4
1994 393.4 484.8 225
1995 412.4 496.0 33.0
1996 430.3 508.8 440
1997 444.0 521.2 56.2
1998 4326 534.0 69.6
1999 437.8 556.8 85.8
2000 463.6 585.7 111.8

o BARXIE BAM: darmt 98 18| 3 2% 1000203 FASA e ksl
S1A

A= FA= et 61 90 o] F &3] W)
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INST-3 GDP Ct| o177t X| & H|E(Expenditure on R/D as a % of GDP)|

o Rl %

o A& £A{: KOSIS, OECD

o A|F MYH: GDP thH] 8} Fofel] thet Ao} A2 N F AE HES v
We Aotk

o DSR A2t {|X|: Response Indicators

o XZ7ISELHe| HAY: FAet7le I Ao ZRx7Fx|9} Al - AFg] Al 2H
o] s} g A7 A9 sjdolgke AU 878 ZShEA T8kl =7t
BA 718 o] AHE AwstaL, AA - AEE S5 S5 ke A el 7]
A&z} FAlol| AT} Q17 FE WGl 7]osteor & Ao, o]F 93t T
8t Zle o] A7EAA LS st of gtk BAIET =7 AAe] Hds)
A FAE R/D 7152 A&7 SlojA F2Ql ad-o|th

1991 1993 1995 1997 1999
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INST-3 GDP _tjH] A7 A& Hl&(%)

= dE ol
1990 2.96 0.69
1991 1.92 2.93 0.74
1992 2.03 2.89 0.72
1993 2.22 2.82 0.65
1994 2.44 2.76 0.63
1995 2.50 2.89 0.60
1996 2.60 2.77 0.67
1997 2.69 2.83 0.74
1998 2.55 2.94 0.85
1999 247 2.94 0.93
2000 2.65 2.98 1.00

SAXZE 2M: didvle AFA Al o g5 A4S Fiato] A=
& AR, AF] A, M2 34, A" T AfHI2] AX), 7]E} o]n] Aite
7] 918 AA A EFS FPsie F9E
A7E B} 71ee] IRE ¢, 1 7

g W3l oY 711 AA, AL, 34
H ]___/HQ .7;11/\]71 oh;]. 2= cgq_
Nk F27 }Xl*ﬂ—a*éoﬂ 71018k 21& A& Hrsky] AsiAe EEAQ ¢
£ o] BAo| Frubg|ojol & AHoloh, Y] AL oln] 1990 ZHE] 2.7~
29% A= 0] ES WIS A8 7)) tigk FA7L o] Fol Atk AAje] 7t Y
o Anlele o8 g H7HAR1 FAZF AT FS BolFa1 Qlek. oo nlsA
g2 90 Xl 2%7} HEE RHlIEE T HAYAR dx= GDP ]
265%=2 QET A9 2 FE/A T HIFo] Al A AoE e
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A= Ade v, T G2 AF HEL TVEFAE BT Stk
AL, YA A FTFAR A&7 SN vk ekA] R
AOZ Uiyttt o]o} HHM ALz, SFe F B TAF BAsta gl
AR LA Yee WAke H71EAT 22 falm7ES s Al
AalA e B2 ulgo] £ vl Aol Al /30l tig Rahs AMAFEZ o]jgt
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ko] Z7he A&7FsE oM ¢71%S st

2 AxRE

2 AAS, AEE} FAl AREEM AARNTEAR EHATE) AA2
BN A&71e 3 Bals flsiM BrATe] ool TRk Fa4H A
AE3k Tagh A3 JAEU ARSA = 33 ol S7RAId AL ey
i MOD% 53] F=9] B¢ 1 F7keo] Aoz vehtar k. el ARAL

T 1 =37he) AR tisix Ao R S 5 e AREA A&7k

Bl A7 A Ble-2 AE7FeEA lojA BFAR) RARM = T

o] S7kFAll =t HPOHH e AF vl A es yeha glok



H 6 T XEVISEE

mII
S
FH
HI
1z
ic]
)2
3
bl
for
0o

PSELES I 193

<E VI-1> S50t XAEZIISUTRE FMHEA 29F

A&7V 7
SDI =@ 99 | . R A & R e
o guys | °EAT u];; g | AEE UAE U Ede
ST A e HeeARs
gt 9 3t 4 ot 3
AL 3 16 d 9 d 2 d 5
= 10 = 3 = 3
ki3 5 ki 5(2) s 4(1)
&7 143) d 3 o 2(1) d 9(2)
= 2(1) = 3(1) = 9(1)
ki3 41 i 5 o 1(1)
78 10(2) d 4(1) J 4 o 2(1)
3 2 3 6 = 202)
) 3 3t 0 ot 0
A 3 d 2 d 0 d 1
< 3 < 0 i 0
3 | [ 3 | 140 ot 802)
A 43(5) d 18 | ¥ 8(1) d 17(3)
= vy | T |20 | F 14(3)

%) o188 & 9t Avh gl ASolE BRI ANRE AAOE A

=3
4
fru
i
o

o

=



?.

il

O:
.

i

H

=

=]

13

=]
=

X|E 74

K
(L]

1

o
=

7ts

A

Eny
=

S0t K|

194

o
=

% e
n
.‘_n_,m (@] O (@] ~
r/ﬂ )
< o o &
=
aroJp oo o A= 3o o oy T oo N o] B T T oMW T W T R o
4N s |KegX |[BF PPz |METHT IT|T RN TN do
5K Njo T oMo TIM O’ U 5 MAI = Bo ™ oo = ‘Elu T T TR o E No =0 No o
TR R e EEpwEResc LT e N oe g 0
o ﬁ| wW Bopk|X Tk M Ho = x° u- ~ N o AH. o M K| =R wm Mz &a Mo <
PRI <l T N T E.~ — ™ Ko oF X < o= = = o Ho 70 Mo Z.
G M)A o F R e of T = —_ 2 No =) Ho_dﬂ 2o RO B o W ~
R T T A S T T - VO S e P S
A R o Sl N LA S e T SO £ A R o )
o Mo M N o e owm & B e XE f M Mo dr =
A R R AR L A ]
T B3 o[ <° ] T N I LA Boo X o
<X X Jo—= X oy <X WO Ho ™ 0 Xl | e

ISR o oW o) % ) = %0 X B o L T
R S R S R MR B G
T om T Mg P E Ty oy E R B oy oo IHE ST |
= E R w N M oo Rde oo W T ol oo BN N o o4 Moo
ﬂ%ﬁo@%ifr%ﬂzﬂeaﬂﬂﬂﬂ%@@%mzﬂ%%ﬂ%ﬂM
i E S S S BN I B BN \ "\ [ I 1 1 N =
1_)A|
~ N

ﬁw B | o | Mo | R | TP | N W o Ko | o | N W o Ko
—_
= o = Ho o
No 3 s oy ™ co
bo = n h
wlm pl Be o N N
lai} e 1 i H o w
X " o by 7o = e
= X OGS < R o7 I
o= 8 7 0 ! o g

o

& ﬂ% m ﬂ w Tz E




VI-2> H%

<i

o
&
)
Ll
Jo
—_—
N
4r
X
© O
ﬂﬂw‘_ _szﬂ z__vll (@)
~ )| ~ ﬂy!,Ll — (@]
P HE X Fr R FERET ST bR
N L Py eox @ T oA romw R H R
TN = H K P ey LI RON Ny
= 2 Mﬁ T olEe R HA% D o N WM A& T L
e T op g0 B =5 o8 & L o5 ﬂﬁiﬁﬂo%urﬂﬂ%@ L
Or.c 0 m_l N = T " q H;I :.L — Bo ﬂi —~ ‘_I_W\_ ] _,Tl = T
T oo oge s o 7 B W Mg R A i
zE2®or TEET g4 s B d g AT LEE b2 L
Qe S ) Nlo Bk ~o o &E N o] T o No K| — No xJ JJo |0l L!
AL S w R p o~ ) ) 5 =~ lE P b
LS o Rl PR P L R G|
HQETEEH%HEWN.% ﬂooﬂﬂouaamu&mﬂﬂ%mﬂ
z = i . HTE G N e = T ol o i
By W%ﬂ%ﬂﬁ%ﬂ.mw% W%%WE%WM%%%M%%%W
o G EM.MW,N7N%.MM]W ;oﬂ'%&mmﬂo_ag_o ATWM_,T-oﬂﬂuﬂzom
il BTG pE e RN %%07,@%ﬂmo%ﬁﬁﬂﬂu
= P o= R E e oA U I e ™ o o o
°F qoF T R o o ® w U o) oy = ) T P 9
— = 2 ® oM ® o AR Nz Koo 1__o|‘_ do S H oo s B 100
z % Pt ET LSRR ER R R e T
Ve o o @ A jlig
— N o\ " N N - ~OTE XN
N
Iy No ol — - h NN N
o) Z*.o ‘_l_md o Z*.o =
7 B | e | B e
T f J
O_"E 0 =0
” z = = = S
X X — w pn =
) 3 " < = P
o - o o, fal
© v 3 X 0 W
2 % : - %
1 N
i =
: 5 | g%




196 S=Ob RIZTESUEA|E M o

Climis ey

<E VI-2> A%

AE T s L AHE
AE 27} %A 2AEA 4
IECIEEY
585 ARGAAAST AGY Bl AH
3k
F N L el g AxeA e
SOC11 FeHER gl & Z7Ve AZbsudd) 34H APe
(0]
A S i} dRo TUHERS HLo|
o | [ S e g 3
S
0 ge gAaska Qe FAol
o] ANE Wg DATS BAG AR
B e ms s e ge A 9
soc12 F5s ol = 9QgE Bl Ytk A&rbswA
Q (0]
528 e ol 347 Qe v} §=y Juo)
L | [ A Mgl Soksa Qe Sl
= | %
v 22 sl $HsHA
o | o [& AP AR Y 2 3
kel
o s Z3tHoln AAH HES 7}
SOC13 49l HIEWE | 4 | NA [58 dl5e A=2x A7bsuad| o
I G v YR Aus}
=17 Jano 9 2
o | o | oA SR A P
kel
SOC-14 GDP tjy] 2% Sale] ABHE ABRY, THEEZ, A}
SRR Y& A2 Hl| A | ) |SEBAME 20 g3 FAEEA A& O
& TFsuAo] 24 G Fr) £
z |/ )
Ag7} 7250 44 )
] Q= A o] GBS w0, 1
& |\
BFe AL e FHL ZAMA A
SOC15 Q17E7HS Q |\, [g7hseAe) 2YE ggke mAT. § 0
23} B, F2L BT QT Z7H80] 9
F N g el e paskn




MAA™ 5

s

M 6 & ASTISUAAE AT BN B8 197
<E VI-2> AH
AZ s TAH
AR 7} | A 2484 27
EIEEIEEY
B | /|97 274wt QraEs e
of FARY o8 B A% 0 BAl F
SOC-16 QI7HU%E 4 |/ |Eder AETbe e Asfshe 881e o
2 A4 B9} AR, $F BTN
T || uEE Sk A
o | - [FRE HE 90 950E A
VA 1915 elsA She olgRat AT ey 7k )
- A | - |29 2cles A5am o 247} o
Sude 244 oz 483, @
T |7 39 2t sae 2o
AFEE B3] SAAT MEF0] &
TN A g, A9, AP
A7k AFEIE Ao 5o 2102 2§
ENV-2 328120159 | O | - [sle] Adrisua) 287 Qe vl o
o e FUSE MEEe Pas
= | L |9E FA0A%, Que 1 st )
3.
] $35e] 19 579 0|50 HA
T st wga o) 9, o)z
ENV-3 1000919 A5} 9| AafM D= 7] L HT akel 2 o o
T 3}, wES7IE A% ERNIEe ), 1
B 23 oA 2l 5 Adsbsus o
T |7 e wez anm +
of AEE Al £ AR BE
T ez anas a2 g =8 @
B4 P AR mele e Faske 5 Rl
& o] 5gH DS A9l BaF Awo)
o | [ R ESRel Shem sl v




198 SISOt NLIISUHEAIE M U blm 17

<E VI-2> A%

A e TAR
AE 27|34 AR o
A (24 [284
A7 EANE Wshke EXAR ¢
TN g 2 A7) A8 Blste] Faw
AREA Adrbsad] 399 JPL
Sub) 3#7Fs 3t EAH] _ N
. A | - [Pk Q3 F79 B4 wgo] AY| O
N M3} gl dely Se) ARrbse
z | o |[EANEE 2FY A8k 9le FA0|
o,
HE S 29 TG 9PL 7
3!
TN |a eee 0 aaasl 294 9
3o = FHoTE R&7PEE W
ENVS g Mg | 9|\ | TE}_ o e d 0
AL ARI, AT o) mg L)
2| |30 AR Rasta sl waA 3
5
o] 1 AMgo] Zrkelan Y= FAo|th
FoFe w9 Walee AT,
T ok Aug A 370 e
v)3 53] 4ETRY 52 A7e)E
ENV-6 5 AH-% Y [ NA o= g3t g9 5 A ©
o IMF AAN NG gaste FAE
2 | Na [HOIE 226 B Sk ik 2
v} F3e) AuE 7550 94 gk
i oA AR lﬂou wed dge
& | —
A7bs A S0 4 olelgol 3
Sub) B ANAE | D |\, |ed], 53] Bk bz ok Al O
$08 Bt £4 990 Z7heka 9]
s |/
o
] J AEE & A1 1% RO O
|/
o oie BT BAYRE A TThe
Sub) 1 AMAE | Q| o [AEZA B9 AP EEE Sau5 0
£ 245k Axolth A&7Psuel
57 1544 99e v £ g




M 6 % NAISUMAE 2AD MUY 28 199
<E VI-2> A%
AEF=TAHY
A% 27} 24 2484 )

A |74 [EX

N
>,

o)
rlo
XN
-
o
=2
X

N
XN
;o
kv
0o
o
ox
fuj
>

[~

ENV-8 EAQ178]& g | — ) _ _ ©)
7k} EAISHES el tiEAR] A5
~ 2 A& PsuAe Adet. a2y 3
x|/
o] EAlsHo] A4 Z718ka k.
o | [FErEES A, 5%, qAEds ¥
ENVS9 AlzelA wa| A Soz gl AHHT YA A9}
& Wl % FE| A | o 876 falsie, AL PsnAe Qe 0
)z o} F2o] S3HE u)Zo] Y} Bk

= FAIH

AA7H SR o189 ZE ofF
o WES71E 2oksel A%7FsAS A

o Jac g3t Aol ojgeke gt
ENV-10 = o] &2 SN - ° 0

i

of

Zof "3 asta led, 53] 97
ok 50% AT AT Y= Ao EAo]

NA

ofx

o, 339 ArE 7EE0 A

&
=

o AFE 54 AN
B Lhao tisa) Ae) Bad B g
PRk 449 29 e AE, B,

Q| % [2x5ed

=
rO
Lo
N
e
)

ENV-11 1913 13t #H<¢

of

P
4
£
i
i
=
2
i
rr
ot
Hl
i
e
I
of
Hl




Fal

200 SO ASTHSUIAE 2t 3

Hlm o7

<E VI-2> A%

AZ 7P T AT
AE 27| 24 e ER 24
34 [ 54 [25Y
A A28 THBOD)S E F71E
Nlg aze mashdl aTE AL
. ZHEE AkAe) ko2 BODY F7te
ENV-12 BOD H&Z | o |\, _ - ) ©
A7 surde) As)H), 23] &g
o] 714 wom, FR ARE W3} 7
%— —
S 240 Yk
220N et o, 2718 A
& |\ |Be gEaas 5F9E, 259 47
2o 0|30 oJa)A 28}, e, &
2300 HES olufFe) ARG 2E)5}
ENV-13 &34 3 qg | —» o
T B9 99 opy|eit}. SN 7
2 A&7Psae] AsEE 8ol
= | NA |89 §2020] W3} Pashs 24
ol 279 AmE T2Ho] QA gtk
o] ARE 95T 4D A Hes
E | E g naAae gy, 449 BE
Aejol] Wat B A%, TUEY
ENV-14 F8 H3AY B
", 9 | [2 A TEA Be] Weke vREskd 4| O
=
229 BA 2 Adrbse ol LA
2 | w [FEI) 9B ARZA Adrbsue)
3HH e A
FUEPAE A JIAREA
& |/
Gz WIS 25 g 2 A
ECO-1 1909 ZuEA2 o | 7 [0z 2420 wale wejadt 1919 o
GDPe] Z7be A&7Vsubde] 244
57 ame vian,
& | o |EEAE TR S R A
BCO2 GDP ol A=~ |80l et 58 ke Jlsahan 5|
BTN & i  AEEA Aoz Rele] S |
T | 7 |arise wxel 344 988 nan:




<E

TR
T W
oo
W R
w_mﬂ._ﬂo
~ e
Ar
N O
Mo
<0 % o
TR ITEEL o
o L_Oalhi
P % R o =
iﬁ71ro_aw7r7 mxﬂo o
4@7?%% azﬂ%m
o_ezw)%log %%ﬂoﬁw, o ® =
3z ij_f%m y@wm AT R
g FEzfer TEES: $3I2F g4
M. %oquTﬂnHT @ﬂ?mo_zr ﬁm%%% mp,ig. =
= n = o+ 9 = ~ o A B° MR ey CANGY
N ET g w@mf_o oﬂamqafum%@ A T
o oo uh omﬁMa fo = wr‘_Mo o R R ﬂoﬂmzoxmﬂdo ﬂr.mﬂ 1 GG
o G . bm - MO ﬂﬂ HrAL J!C Q.-;O B JO =o — Jl . = w oy 30 o ﬂ\ﬁ
HT_]@@L o T tﬂmuavomumﬂzu1moﬂ_mhﬂum&ﬂ_lmﬂ
@mﬂucu@ﬂ‘_]ﬂ A_.Wwa%mofrgoﬂ.mﬂwdhu. ,wogomov_mxﬂmﬂo_aw
T aaqmt%gwwi%gwqmwzwaaﬁﬁ%%w
T %fwﬂzwﬂmeWﬂﬂmeLM%% %E_Emoﬂwgmﬁfﬁww
N~ " B WWH ?Pﬂr.@%mg q&mﬂ@ﬁmﬁ@qm;@ _,m_ mooﬂbﬂ,mﬁ @L/u
- Ve A%Wﬂd.. moqwﬂﬂﬂ‘&,mﬁvurmh %Eulmﬂé
N " < o|o M- o i = < Pl 0 & X
i N N2 o ~ s e W = | X N Gy
o AN H Al o o puts e T: il
- ) imo7 i,ﬂmaw_m_%%,zﬁg}n
o ¢ No 75 B|SE AR Bo| B o< = L
z ! ’ o }A#4£ e ]
- - < _X]Xﬁﬁo 0 E,Llﬂ.l
- o N e o ol Hloo 10
O Nio L Z Ve \_l_o,r‘_\_ﬂ&v‘bHL],mo
X __OL \A T ‘IO HT_
A = Ce 7 o X
o ~ o o | P o\
8 mm ° Ko o
@) =0 | ﬂe o o
mw% = = No
o —~ ‘C T =~
Q < iy X
m R = o 3R
K M ~ n.mo 0 Olﬂ
m‘lrL e
O <X ~ —
53] =0 X7 9 a
T oy -z =
= — [
(i = B 5 2
3 Q7
(Eo g
9
m N




202 S0 N&IISURAIE M 2 blm o7

<E VI-2> A%

A& RRAHe]
AE 27H 34 A8 B
4[24 (887
] T A% 20 AZRE AZFed &
@& |/
ulE 2437) s Y AEZA &
ECO8 7 #HF 4] .
o d | H AEYY ST ASTFeEe 34 o
XZ
= |9 ae nias g de 33
° R Aol Z7)eln e FAol
@ | o |AE AFAA AAEEe] deew
ECO9 1909 oA A Aol skt ol AS) 4, A8, 5
£ - 2 5 87 ATk 9IS )
T | 7 | Agbeue) 244 4%e 2o
o AEE A A8 BUF FAA 7
LN ol s s AYRL 29 AR
24 Ao] 7Fsd duA Aol s
ECOW SRS 4uR | HEAEAD @ 5 A5k Al P
gk ouin) Aatepe] F7ke AdrPs el
ol #7152 FR@t 219G &=
Z |\ | Y T BT Y Ay AN v
£& k2340 ok
o AEE AR A8 BNF T 94
T el g8 AaEE AgEe 233 A
E2A AR H7)E Y3 AR E
ECO-11 Ak A A T HE]_Q} e
d | /A% Qe Azl Aol A o
v ol
slod WS dlH 7152 17t Falst
2 | o [BASFsRE AdE. 3% 2F 7}
sk gl FAloldh
P A% BelE 4=e] 3 3 78
3
& 938 AAsked, AFE a%
ECO-12 #H7|E A4 9| AL F3 9 A7 FHE FRAAT A o
Hg &7Ps A o] s A A2-gol
Wek Fe] 12T Uk ALk
Z | NA
Aol 3HH JFS Frt




M 6 % NATISUMAE BAD AN 28 903
<E VI-2> A%
AEF=TAHY
A% 27} 24 2484 )

A |74 [EX

HZ AAste R} SAo =
& | |A AAREART AR A2 b
ERbEA] FRAT] FAld A&7
As A /M F8¢ AxE BT
INST-1 QVEfSl AR A | 7 |Sich 53] el AMAlG= 1 571e]| O
drsle] disjA PR AT
e AfEA A&7 TA 715 9

T |/ |22 9 3% B Zanoz Zvlekn

o
_é_l_ =
4] 80 gis FlEs 29 4 oH
INST-2 1000213 F#3}
o A&7V dol FAHH JFS Foh ¢ O
A .
T3k 9B, F7 BF 2718 ol FA
S

ke

% w19 AATEAN 79 A9A
| el 48 % A2 wee 249
AFA APl FAE AE A3
Q| - & AS7RsRAe) ol A ak| O
ol @9 AFANH AHgo] 3
7t glom, B9l AmE 75

A 2t

INST-3 GDP tjH] &+

i AEHE

of
\




1

%7

g2 7

F 23

°
pil

oAl A AA]

k= o 714 2

0

o)k

- 3T

?.

il

O:
.

i

3 H

=]

A= vlee] s =

13

=]
[e)
o 7

L

O

PNE

Q

=
5

1

X
hl}

o
=

3 %217t

5

=0} X2k
oA AH|9} 2+
o o

4

204
E il

i
—_

ﬂnﬂo

o

ofp
o

o). 22715

ol
Ho

HE A

uzel
-

el

A

ot
.

=t =58 =

3]

sjotal of

°15

i

—_—

jant

AA 5
1

kil 21 st

O

’

3y

1

# ErE AHET. AAg] 847, AAH ox2d

M T2

T

.

]_

)

|

Yool A HaA

o]

3}
ol

=
=
)
=

1

el

4

4r

N AA Z=o] A

0
%0
jjH

[

~

15

7} =]

B
Hr

o] ZAAAR]

J

)
Gl

1

A&E7Fs

9
1=
L

3
3]

3t A

)

wopel o
o] & 35

1

T

[EU =

3]

de Al

1

o

77 A Ropol A A}

5 - 87

of

2}

=

] AN

5



AN = ek

=
=

A

=
SREEEL TR

3}

e g

Z_!

7
4

A FE OE AR PR X

}

o
“

3171 4l

1o

A
P 257} "o

p s

o Fo8

.

=] —

o3t

o
L.

o8 F&Hd

| =y

=

A
Aee QA TEE o)

A
Tl

J

=

o] A7l
ul

sto] 3l

17 913

S

7

o

]

X, e ZAZAF Fo|y| 7y} 7+ 2P A

2 AT/ 3] ool M Al E oA 21914 407

7F =7ke = A7) A
W o A,
al

"
mr

ol

W._-U_

oj

oA

7

)

s}
=

o

50

S} s

}

k<]
pal

shel 71RAEe) HHoHA
BETVER:

s

B

[

stofof

tod Al

T A7 B3 A 7% 22 ouE AT 7540

o] 71920 ue} £

]

=4

S

St

slofof 3

s

}

Aol =

ﬁo
o)

/
il

4lo] 9% FplAE

o B3

_;:L_;_
o Y= YA o}y ARAES B

BE AFgt 22 A

l
|

$8o
Hegol

LY

}

“
4

|

Heo] gk LA
2 BAH AN, ¢

il

go) 3

2
z

i

wa

~

ﬂ,ﬂ

of FAle] IZEHA A&7ls

]

2
!

=13

=

AXA, AAAH R A&7t



206 S=Oh ASIISURA|E M 2 blm o7

o

As] AFA B2 dRold, dA AREEAL et

=
87, AA|, Amrgo] TFH o nefH A Faja ok,

o



% Nr "o Bo W w H oF
N B gy = B =
B ow ] 2
o —Lom = B Jp M o mﬁa
N - o I \‘.Iﬂ.dm Ao
N o K D R —_
) —_ )
MM. wOE RO %ﬂ © A_,ﬂ/_.
N xo Ko B A _A b of =
= — = o 0%
LEMV@;%% 2
mu ,Wo o o <o wW ©
b o SR cl WMV Jr M
= 9 W = < W
mﬁ 24T ® g N
T mw_v Wy o 0 _ﬂr -
Mo _,,AT = oF 5 or b
Ao o kR T
T = CE R T of
E_E =3 Z:I o ‘LIW O# .ZT ZT
Fop DT EE e X
oo o M T AR (5
o mro A = ﬁ]ﬁ M-E Xm
Wow o T L o
O -
; ~
W Re oo E X
e = Hox o}
Moo N oM g ow %5
X, B5S E_Eﬂ%mwg _,L%du.#
S OB T om = g B
oo Ry e z
LPompdxss ©F
E L XN o T
3 o W m A o= o K
S8 & X o N
X o - &E . O_E -,TI
oF W ® % B T om

[e}

R

o

o

7|3ko]

sh &

L

WSt

4
Fodof

)

S

h=t A7

b1 9
PR

= TAAI7]AL o]

=

A%

-5
He
gl sle] 71 & ol
B o

3|

4

=

A5
=

of vle] 2% A

FaL @A

[

18228 1A

A7z

A
]

ake}

}
Z

k<]
T

S

=
=

), o3
% 9tk 99
EEE

[

o
|

PN
T

=2

ARE

o] tharke Rl o

& 7haX ZHA A A3

T

°
i

)

- {o]

o 257} olA)

458 1

|

T
L

Ao A A BUA, AAD AR B3, Au5H o)

= A7
o] -

€]
A27P5 Ad A7 2

A% W9l el A A

ZE
£ s

4=
R,

i

2

7



208 S=0h XE7HSLMX|E W H Hlw o7

37] 9131l T71AQ) w8 ARG Aolth2) BE $l of7lo] thrke 2
& AHol} e} Zo] YE ALTFSRAAE ATE e T - 9 APAE
3} YENDE FEIE Aol Fadlth

£ 2 FPEE LY AS7PS AR EE] FARY AAHOZ FHo]
A g 71% ARe) Aol 7] thio] %7} Alele] 1 5F M)} o
Hx ek JADYAL ARE HSE Akl mETh Teht o] BAE A&
FFAAAE A7AE0] 4 FA WEALE G4l ATARE FHHL A

3

1
[
fr
rfr
)
dp
N
=~
olr
()
r>~!
)
=5
=
i
é
rSL'

Ag7} 7h S7PER s Bty
= Aolth A5 2ol £ds]ofof & lzx 87 FEEA Fdha dle dAR
AZela A g ASTFSLAAE Aol - ojelE AAolth 3 &7
BA, A8l 5 7t Eebd A7t YRttt tha ) wie] olefdt S-S
g ofglgol glom F7keEe) ARS w2 i e AR B9 S 44
oA oA T FEAES ANZ WA £ S 9ok
Pﬂoﬂc 7t =7PER A 3] Aejeh Afdo] v27] wie] Aie] T3t &
AL AT He E 5 Aok AT S Brlehe FHeEN S F
Ao sfAsfor sh=dl, /HE A E7E of] 81lo] ojaf FIFE WS Wk of
Yeh 2 Algshs AR FEH 0] el 7k e Ake

_%_
He A9 mE 54 $x0] Bie] BHstnz AHe| 43 33 Fgol
EE ASFSEAAL Aue A8, BrhRde) od 84 A% ofee
3 2 WEstn Yok Wby FeHoR AEES 43
3}

_‘l
o
EAE B S, Bk ARAS Bush) A% 37159 a7t st

ojg} B AETS AR LAYl he FA A AdS te 2ol A st

24) IR, v]2A) 471507391 18)(PCSD), UNCSD, A3, 718} 271, 2] teret vldel
£ A0 2 B 5 200 1ol Aol ol sl A1 4007 o) de] A FolA 3
A A7AT 40709 HE AP RRAEES e



Eo]

hEs

@A)

Asete] AABA] WET AAH WA Aole]

]

Q

12

9

e

27} k. w2hA ol

12

S

o,

A, Zt Z7PEE A

=
-

3} 3
=2

3l

A

ek
33

17}
5|

o W O" AR o o B ke T o oM T oo o ~
™ | = oo ~N ™ ome T o o] ®° =r o 2e)
™ o 4r o o] Joo o W N wo = Hr
_7]_ Ot o m — o —_ o) X UX
o -~ TR RO — X N e TH =
g Mo S 1 v qro = nr T
Bl mo © o oF it o ™ o~ o J =) = NI
Nr 5 % oy L X omopowm A K iy
L - . A - o o
X0 o_E oV ,mu‘_ ™ o iy X wl B .ﬂv.,._ WM o UJ ‘_WL
oz o om ® N oo o Jo T W i
N T0 N T Oﬁ b ®ON OE _— ‘UI 8-
X EE Lt ~ o O
Yoo ®% =% gl 1)
X 2r K qo— N W BT o d . To
K T M o o N G
WeMaoag wip PRI G ey D
IR Ee mw AT FEr g o ™
Vﬁﬂ%qxr@ ®T T T N N moH 3
% . = o B = Mo Ty
ok T QY o ® =y = o %O Bk
= B o~ w_mm I Ly T o= 8 o e
= Jxﬂ = ;ﬁ. ~ MJ F o om "W om o i ‘ZWT ~
. o o TR W
B ils XN by & cwo g B H
IN =~ — o X
ma%mow_uw M%ﬂi@drmﬂﬁr}o_wbt
mﬂaL?ﬁﬂdr.ﬂﬁ%%%ﬂ%ﬂ@ﬂ%
. 0 —
T T T MY T TS oy ©BER
4o ETARE L oA PEIM T
- = F oo oM D o— gy T W g
NEow & W % e o | mm o~ X
—_— .l ,.;1_ —_ \Ol - — ‘Ll_! OT_ N — \,._IW
T O ~ B ooy SR
w o Toa o wm oo o d N R R OE 4
P L T B - B T TGS
o o < 0 F
- — i To o &K do oy U wr 5
TO =) N X s = %I - X ) ‘_I,o,rL
ol ge o gy o e R om NN o om B To
T o H R TN == B Pp N T WP B o
Q_OI o ﬁr_u X R 10 T o HT & TH _._1r HT_ o Mm-ﬁ _EE
X -
T R H e ®REER TS o
Y B B - S W o B B BH o

ok $eetel A9t o

p 4

AE7} A

hyA
it

0|

&4

Aol T A H oo}

2

=

7 FAROZ F7he] A%7ks

4ol o]
A7} A

al

d e
A]

2 F7PEE A%7F5 A

1
L

14

I3

_(')4

]

=

=

A3



210 S=Ob RLIISURAIE MY U vl 47

=A, 7 =7HR 712EA gH) st oREe] Basit & APt g At
AAE 7125A Aol adnt. FF AETFe I H3ie} AAE vt
7k Z5ofAoR SR g Sl ol wet 712FA o] A B ]
S7H I Utk PERAIN SAH R de) JIgE W oA 8 71l bt
S hdetel SAIH 02 vl 7hs s ARS AAge|of Frk AwAf el BRI
ARE AAHCZ el 1 AHES Fole Aol Basith 3 1 5
b T2 AZTE EAShs #H Akl diste] s on o R= AEIHed AN

4 2 bl 5 Qe ARE A3 2R} A4/ RAARE AAsetelo} 3

S
=

2

o
S
N
=2

= -1
she B ik AS7RERAE} B, AL, 87 B9 45 QA 2 BAE
S ol A&7b54e] el A5 S AYe AL FHAZ F Yojok

o).

2 29T 5 gt PEAS A4 THUIL FEATE SUS NS 2 5 9
£ FUASE AYsted ST & Utk FEASS FYAFEE) o) AEA
B ARG e B8 B2 B ol Ro] oz}, 2818 REATY TUA
o) Aoz Ad7ksH BAS sk o Bad gue) g s Fo
Age] Aol BRI A AR7} B2 AANA ofd o) 2k 9]
on) Urh} F2% AT AFEA & Y3, A5 HN 2o et
@ oel g AESE T Tl 5 dlek & A5 HPe AT FAFE T
o AZAAL AEAEE 25F0] W] A% F08 43 Ik 4 Sol, A2



o
voZd
0 7_
\% ﬁO.UM\__H!_u'EO]E
—~ T )
W <6Lﬂrxﬁm%ﬂﬂ ]
X mﬂEHfi =
i ﬂwﬂmow TE T
iy %ﬂ__/OINM\ﬂIHmo_; ‘mh‘z_ﬁ‘,@lmﬁﬁo#e]
B io,.,m_lw‘wuge quLZIW_.o‘._,mo.oliw}
= %HE&LLM Wi%wﬂma%ﬂ,xma
Nl =
= M%%%z mmgm;m@mmwﬁﬂgﬂ
M ZﬂM,.IAO.”M ‘IJ|H5._Jm0 _vAvA%_ﬂ_EﬂE
nnﬂgwﬂ = Eﬂ 17r_,_L_]L| mo I
=y ,610Moﬂk ﬂ;uﬁjljmxAuﬂoPﬂWﬂ i
e %Wﬂ&%%ﬂoﬁhnﬂn%ﬁ@%%%ﬁ% i
Hﬁ &emﬂﬁﬂﬂomoduJMﬂLyﬂmo iomoﬂmﬂuc._ﬂ_ra,on_] W_%ﬁ
o HE}}ﬂLﬂHL7EAL‘mﬂ 9 EEL1__/|UUm1r7 qw._x_l
= HAA _Lﬂlﬂ@ }ztoEﬂLan_rm.dﬂL.ohnﬁ o&o
o ~N . . O_E \I,Vl On_ O# o AT Hﬁl RAY H_._._ ‘UI __OE Q,.._ n# -
— ﬂLﬂﬂ_kov ﬂa._'Mﬂ Lon_HE.__LiAT Z.o] Z.ox
~ ,._.ZZHEO.l N daf&m7 _0,|o#E ~N 1r.|
ﬂ&ﬁoﬁomo%mﬂ%ﬁaAi%ﬁxﬂeE? B
Hmrf.um..w.muﬂx_.iﬁxmaxﬂ ﬂ7me_d‘_ﬁeﬂhu E%
j.&x%wox-ﬁounﬁw_.ﬂnuluﬁ__w@mﬂou%ﬂrmﬁwd;ﬂlﬁa
1%?1%Hhﬂqjﬁtiiﬂmﬂxwﬁ?%ﬂﬂﬂqoooﬂ.
ﬁﬂaw_ﬂ_mﬂ&.n_rm%uﬂ,_mmx@xJQWLMMLMJL@WMATMWmW
_ﬂAl.._-Ju.o o B ! JlL.Ho ]ﬂ] ._.r]
x;%$hw%§ﬂw%§§mm%%xﬂ&wra Hourmﬂ.ﬂ%ﬁmm
1 jaal 0 _‘Ll.o» o RN . f
zlAA @ﬂr?ﬂ]éﬂqxgﬁ 7ﬁo7oo}1
ﬂwuxﬂ«ﬂ#ﬂ.w@qxxéiﬁaqéag%ﬁwyﬁ
w N og}offgﬁqzmy@o%xoxﬂzﬁ
ﬁu@ﬁwmaghwzﬁx?%gg%mmﬂzq
]E]uﬂ]17LAxmﬂ ﬂr.oﬁ_ 0719_&4%%
X roooaA 1 1rE s = )
_ﬂ%nEUCJ i) N T (z: L jELmo
DA < w o T ad o o ) Lo ) NI &
nwwn.uwn;tifrthmﬁﬁoi?ﬂsﬂﬂoxv%
éﬂw%?oé hc7ﬂ§§ﬂ} ﬂﬁgo%
or Al oH _,TWW ;uwu7.|l | MHz]oL G| fo
Ef,mﬂ i;]r‘__,_loua.qﬂ_.ﬁlhwklhn_rm
=3 @&W@%%ﬂﬂee7ﬂ7ﬂ
uflﬁqooi;,ﬁ/i i@1@1
xuﬂﬂ ﬁﬂWquOxu
AEIWUT%‘N‘M”XXOMWJOCWM
0 = -
CEMﬂu%%g%g
o OM\dl.o_Eﬂq
Eo 1r,IJ|O]_IvAO
¢ = =T S
= w X
- Ll]
ﬂﬁoqﬂ
mq_v



?.

il

O:
.

i

3 H

=]

13

=]
=

PNE

1

X
hl}

o
=

SHOF X[E7HS

212

: - . G4

M- - & T o e

(i 3 W3 = o

3 o X T . sl

o = N ~ R

To To "0 N e - T

o - Ho o

M_l B! @ o O Mo

" Loy mm wm - B
o i = X TRT G
= < A s 8 2
~ ol ] &o R wr -

o o o) o ol o ) N
I s z M x oo m % oo
i T g UL
1[I s G2 wE LT &

—~ )
o ToR W . A oaﬁ "o
ﬂ oy Mo o 3 NOX ™~ N o e
~o 0 o e 4r =2 Gyl L
i iy i GRAG T R -
K T oy = I N mﬁm
o < o = % T x BN
S g &g & o - N R
. D g X T <o M ® oI
RSP & X S @ o F owm
D T B - S o
Lo« S-S = CHPN T T 8
o o AR ko do T Ny s 8 7
Ld BE gp s o® 0 8§ & gg
Fx Vx S w & Yo% g I W

NE B Ni T ol of AR

4o < o O mw do 4o

Ar ~o ~B i of o o

Av]

2k
7hAT

]

L= |
PRy~
JO

I
3

Ld
Al

%
24

S|

=
A

=13
e)

=87

o] Jiat A", 121417] A&7ks

3 2] 3%

&
j 4

Els

!

.
7FaT

3. 2000. “A|&7) s

g

8



27 23 213

G 2003, “SFAAEYAFES]) FA S BAFT ANt B A7 THE
A . A3, pp.51-65

BT - ol 2008 AETFEEAARS] AT, - A=REAA - AT

ATBAYA - GAATL 0. AL WAAR B o} - BjA Y =I5 Y

oA, . FALIAT AR
B3 2000. "R/ BANHAAE A - A AF-ZAEIPARAL AL,
BB 00 (F APPRAAR A D B AT,

AR 2002, 27} SAAEAA S Aot BE A,

Atkinson et al. 1999. Measuring Sustainable Development. OECD

Bartelmus. P. 1999a. "Sustainable Development- Paradigm or Paranoia". Wupertal
Papers No. 93

Bartelmus, P. 1999b. "Greening the National Accounts; Approach and Policy Use".
Desa Discussion Paper No.3

Brown, M. and S. Ulgiati, 1997. "Energy-based Indices and Ratios to Evaluate
Sustainability: ~ Monitoring ~ Economies and  Technology  toward

Environmentally Sound Innovation". Ecological Engineering

Chung, Y. K. 2002. "Sustainable Development Indicators for Korea". Journal of



014 S0 XATISURK|E g A bl o7

Environmental Policy and Administration. Vol. 10 No. 3. pp 115-128

Cobb, C,, M. Glickman, and C. Cheslog. 2001. The Genuine Progress Indicator 2000
Update

Cobb, C, T. Halstead, and ]. Rowe, 1995. The Genuine Progress Indicator.
Redefining Progress

Costanza, R, R. d’Arge, R. de Groot, S. Farber, M. Grasso, B. Hannon, K. Limburg,
S. Naeem, R.\V. O'NEeill, J. Paruelo, R. G. Gaskin, P. Sutton, and M. van den
Belt, 1997. The Value of the World's Ecosystem Services and Natural
Capital. Nature

EU European Communities, 1997. Indicators of Sustainable Development - A Pilot
Study Following the Methodology of the United Nations Commission on

Sustainable Development. Luxembourg

GESAMP(IMO/FAO/UNESCO-IOC/WMO/WHO/IAEA/UN/UNEP Joint Group
of Experts on the Scientific Aspects of Marine Environmental Protection).
1990. Reports of the Twentieth Session. Geneva. 7-11 May. 1990. Rep. Stud.
GESAMP. (41):32

Hamilton, K., 2000. "Genuine Savings as a Sustainability Indicator". The World
Bank Environment Department. Environmental Economics Series. Paper
No. 77

Hass et al, 2002. "Overview of Sustainable Development Indicators Used by
National and International Agencies". OECD Statistics Working Paper
STD/DOC(2002)2



it
K
Ao
rek

215

Hardi, P. and T. Zdan eds., 1997. "Assessing Sustainable Development: Principles
and in Practice". International Institute for Sustainable Development.

Winnipeg. Manitoba. Canada

Hope, C. and J. Parker. 1995. "Environmental Indices for France, Italy and the UK".

European Environment. 5. 13-19

Jesinghaus, J. 1995. "The Pressure Indices Project: Theory and Structure". Working

Paper. Eurostat

Jesinghaus, J. 1997. "Pressure Indicators and Indices". Internal Working Document.

Eurostat

Joachim et al. 2002. "Toward Indicators for Institutional Sustainability: Lessons from
an Analysis of Agenda 21". Ecological Indicators, 2, 61-77

Kang, SM. 2002. "A Sensitivity Analysis of the Korean Composite Environmental
Index". Ecological Economics. 43. 159-174

Kang, SM.,, MS. Kim, and M. Lee. 2002. "The Trends of Composite Environmental
Indices in Korea". Journal of Environmental Management. 64. 199-206

[ISD (International Institute for Sustainable Development). 2000. Measurement and
Indicators for Sustainable Development, http://iisd.ca/measure/fags.htm

Loh, J., 2002. Living Planet Report 2002. World Wildlife Fund

Nick, Hanley., Ian, Moffatt., Robin, Faichney.,, Mike, Wilson. 1999. "Measuring
Sustainability: A Time Series of Alternative Indicators for Scotland'.
Ecological Economics. 28. 55-73

NRTEE. 2001. "NRTEE Indicators Overview Paper". Stock Holder Workshop.



216 S=Ot RLIISURAIE MY U vl o7

National Round Table on Environment and Economy

Meppem, T. and R. Gill. 1998. "Survey : Planning for Sustainability as a Learning

OECD.

OECD.

OECD.

OECD.

OECD.

OECD.

OECD.

OECD.

OECD.

Pearce,

Pearce,

Concept". Ecological Economics 26

1999. Environmental Indicators for Agricultural. Volume 2: Issues and

Design--The York Workshop. Paris. France

2000. Toward Sustainable Development - Indicators to Measure Progress
2001a. OECD Environmental Indicators-towards Sustainable Development
2001b. 10 Indicators for the Environment

2001c. Sustainable Development-Critical Issues

2002a. "Sustainable Development: A Framework for Peer Review and

Related Indicators". ECO/EDR/DIV(3003)3

2002b. "Uses and Limits of Sustainable Development Indicators". Report on

a Meeting of Trade Union Experts

2002c. "Indicators to Measure Decoupling of Environmental Pressure from

Economic Growth". SG/SD(2002)1/FINAL
2002d. Environmental Data Compendium 2002

D. 1999. Measuring Sustainable Development: Implications for
Agri-Environmental — Indicators- In  Environmental Indicators for

Agriculture: Issues and Design Volume 2 — The York Workshop. OECD.

Paris

D. 2000. "The Policy Relevance and Uses of Aggregate Indicators: Genuine



m
K
Ao
rek

217

savings. In OECD". Frameworks to Measure Sustainable Development: An
OECD Expert Workshop

Pearce et al. 1998. "The Concept of Sustainable Development; An Evaluation of its
Usefulness Ten Years after Bruntland". CSERGE Working Paper PA98-02

Smith et al. 2001. "A Proposed Approach to Environment and Sustainable
Development Indicators based on Capital". Prepared for The National
Round Table on the Environment and the Economy’s Environment and

Sustainable Development Indicators Initiative

Stephen, M. 2003. "For Better or for Worse, till the Human Development Index Do
Us Part?". Ecological Economics. 45. 281-296

Thomassin, P. J. 1999. "Using Agri-Environmental Indicators to Assess
Environmental Performance." In Environmental Indicators for Agriculture:
Issues and Design Volume 2--The York Workshop. OECD. Paris

Turner et al. 1997. "Ecological Economics: Paradigm or Perspective". edited by
J.CJ.M. van den Bergh et al.. Economy and Ecosystems in charge. Edward
Elgar

Turner, R. K, 1999. "The Place of Economic Values in Environmental Valuation;
Valuing Environmental Preference". Valuing Environmental Preference.

Oxford University Press

UN. 2001. Indicators of Sustainable Development: Guidelines and Methodologies.
United Nations. New York

UN. 2002. Plan of Implementation of the World Summit on Sustainable



218 S=Ob RLIISURAIE MY U vl 47

Development

US EPA. 1997. Literature Review of Environmental Indices. Working Paper.
Washington DC. United States EPA

WCED 1987. Our Common Future. Oxford University Press

World Bank. 1997. Expanding the Measure of Wealth--Indicators of
Environmentally Sustainable Development. Environmentally Sustainable
Development Studies and Monographs Series. No. 17. Washington DC.
United States

World Bank. 2002. World Development Indicators 2002. Washington DC. United

States

Yang Duogui. 2004. "Sustainable Development Indicator in China". CAS



Abstract 219

Abstract

North-east Asia Sustainable Development Indicators Project

The concept of "Sustainable Development: SD", first introduced in "Our Common
Future," of the Brundtland Report, in 1987, refers to environment-friendly
development that does not hurt a development potential of future generation, while
satisfying the needs of the development in the current generation. Ever since the
concept of "Sustainable Development' was introduced, there have been various
trials for making the level of sustainable development including indicators and
exponents, etc., which correspond to the concept of sustainable development in
each international organization and nation, measurable. And yet, there is no
internationally standardized system with which to compare and evaluate
sustainable development between nations and regions.

The reason why this measuring work on sustainable development should
proceed is that it provides, not only important information on human activity, but
also information on an understanding of national environment conditions in the
decision-making of authorities, concerning the environment and economics.

Thus, this study aims to develo

p sustainable development indicators (SDIs) suitable for Northeast Asian
countries and to evaluate the degree of regional sustainable development through
a comparative study on sustainable development indicators by country.

In this study, we selected the indicators of sustainable development of Korea,
Japan, and China by referring to the indicators of sustainable development of UN,
OECD, EU, the US, the UK, and Korea that are recently issued. Especially, we

proceeded with correction, addition and deletion in order to constitute indicator
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systems suitable for the actual circumstances of Northeast countries based on the
indicators of UN and Korea announced in 2002.

The data which had collected this way were indicated as SOC(Social sectors),
ENV(Environmental sectors), ECO(Economic sectors), and INST(Institutional
sectors) by sector for convenient use according to their division systems of
sustainable development indicators announced by UNCSD(2001).

As a result of trends analysis of datum about each indicator, Korea, Japan, and
China became affluent in general due to rapid economic growth, the wealth was
not equally distributed as shown on Gini Index in social sectors. As those countries
became economically affluent, the nutritious status has been improved, and life
expectancy (average life span) in birth has been much longer thanks to the
development in medical technology.

Environmental indicators should broadly reflect natural resources and
environmental problems and consider sustainability of environmental components.
As for Korea and Japan, that have rapidly established economic growth since 1950s,
and also, as for China, that recently leads global economic growth, all the countries
show the increase of air pollutants from CO2 emissions, SOx emissions, etc. CO2
occurred by human activities according to industrialization is a chief factor for the
emission of global warming gases. In addition, SOx which destructs environments
in urban areas and threatens national health, etc, also can be said to affect
negatively on sustainable development.

Evaluating a economic progress in terms of sustainable development should be
reviewed not only by current goods and services, but also by long-term trends. In
addition, the receptive capacity of an economic system should be measured by
considering the desires of future generations for controlling the needs and desires
of current generations. GDP per capita reveals an increasing trend. GDP of Korea

and Japan decreased and then began to creep up again. Also, the rise of GDP in
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China is distinguished. GDP is the very basic growth indicator reflecting the
change in total production of goods and services by measuring the level and scale
of total production.

In institutional sectors, the number of Internet user, which is an important
indicator for informatization is increasing in all the three countries, and especially,
the rate in Korea records an explosive increase. The number of Internet user plays
a positive role in sustainable development as an indicator indirectly measurable for
the informatization of the country.

The potential utility of sustainable development indicators is rising, and the
development of sustainable development indicators is being gradually accelerated
and showing effective results. However, many constraint components are also
being discovered. First, the greatest difficulty is that the point access is different
from the way of study, which explores a specific field in depth, since the point
access is a long-term concept, inclusive of both current generations and future
generations, and the notion of sustainable development itself includes very
extensive areas. Second, since sustainable development indicators developed by
each country are not systematically integrated and have little coherence with their
basic data, it is difficult to compare the level among countries, and accordingly,
there follows a restriction for policy decision-makers to interpret those indicators.

For these sustainable development indicators, we would like to suggest political
advice on their developmental direction as follows:

First, there is a necessity to review strategies and visions on sustainable
development by each country, overall. Second, the revision and development of
basic statistics by country are required. Third, it is necessary to review the
preparation system of sustainable development indicators by country. Fourth, the
integration of sustainable development indicators towards indices is required as a

long-term project.
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Foreword

In the 21th century, the most important problem which confronts us is the
concept of Sustainable Development. Recently, along with the widespread public
awareness of sustainable development, the development of indicators which
measure the overall sustainability in a systemic and quantitative fashion is also
gaining prevalence.

The concept of "Sustainable Development (SD)", first introduced in "Our
Common Future" of the Brundtland Report, in 1987, refers to environment-friendly
development that does not hurt the development potential of the future generation,
while satisfying the needs of development in the current generation. Also,
"Sustainable Development" enables future generations to develop properly, in a
well-preserved environment, by first evaluating, and then reflecting the
environment-friendly aspect before the pursuit of diverse developments in all fields
of society.

Ever since the concept of "Sustainable Development" was introduced, there have
been various trials for making measurable the level of sustainable development,
including indicators and index, etc, which corresponds to the concept of
sustainable development in each international organization and nation.

And yet, there is no internationally standardized system with which to compare
and evaluate sustainable development between nations and regions. This is because
there are too many problems to express in unified countable indicators or index,
since sustainable development is mutually and complicatedly entangled with a
variety of core fields, such as society, environment, economy, etc., all of which exist

within a single nation.



Thus development of Sustainable Development Indicators(SDIs) at the regional
level could be one of the alternative plans. SDIs at the regional level provide more
systematic and credible indicators for us than indicators at a global level. The
Northeast Asian area including Korea, Japan, and China is based on similar
agrarian societies, and also shares the path of industrialization, as well as a similar
climate.

Therefore, this study focuses on the development of SDIs in the North-east Asian
area, based on SDIs which were made by international institutions and nations up
to now. And through these indicators, this research measured sustainability of the
Northeast Asian countries including Korea, Japan and China.

This study will be important fundamental material in research at regional level
on SDIs. In particular, this study could be used as leading research on development
of SDIs in the Far-east Asian area including Russia and North-Korea.

The views expressed herein are those of the authors and not necessarily those
of the Korea Environment Institute and the Institute for Global Environmental
Strategies.

June 2004

Korea Environment Institute
President

Suh Sung YOON, Ph.D.



Abstract

The concept of "Sustainable Development(SD)", first introduced in "Our Common
Future," of the Brundtland Report, in 1987, refers to environment-friendly
development that does not hurt the development potential of future generation,
while satisfying the needs of development in the current generation. Ever since the
concept of "Sustainable Development' was introduced, there have been various
trials for making measurable the level of sustainable development, including
indicators and index, etc., which correspond to the concept of sustainable
development in each international organization and nation. And yet, there is no
internationally standardized system that compared and evaluated sustainable
development between nations and regions.

The reason why this measuring work on sustainable development should
proceed is that it provides not only important information on human activity, but
also information on national environmental state in the decision-making of
authorities, concerning the environment and economics.

Thus, this study aims to develop sustainable development indicators (SDIs)
suitable for North-east Asian countries, and to evaluate the degree of regional
sustainable development through a comparative study on SDIs by each country.

In this study, we selected the indicators related with sustainable development of
Korea, Japan and China, by referring to the indicators of sustainable development
of the UN, OECD, EU, US, UK. and Korea that have recently been issued. In
particular, we proceeded with correction, addition and deletion in order to
constitute indicator systems suitable for the actual circumstances of North-east

Asian countries based on the indicators of the UN and Korea announced in 2002.



The data which had been collected this way indicated as SOC(social sectors),
ENV(environmental sectors), ECO(economic sectors), and INST(institutional sectors)
by sector for convenient use according to their division systems of SDIs announced
by UNCSD(2001).

Analysis of datum about each indicator shows that Korea, Japan and China
became affluent in general due to rapid economic growth, but the wealth was not
equally distributed as shown on the Gini Index of social sectors. As those countries
became economically affluent, the nutrition status has improved, and life
expectancy(average life span) in birth has become much longer thanks to the
development of medical technology.

Environmental indicators should broadly reflect natural resources and
environmental problems, and consider the sustainability of environmental
components. As for Korea and Japan, which have rapidly achieved economic
growth since the 1950s, and also, as for China, which has recently lead global
economic growth, all the countries show the increase of air pollutants from CO,
emissions, SOx emissions, etc. CO, produced by human activities according to
industrialization is a chief factor in the emission of Greenhouse gases. In addition,
SOx which destroys environments in urban areas and threatens national health, etc,
can also have negative effects on sustainable development.

Evaluating an economic progress in terms of sustainable development should be
reviewed not only with regard to current goods and services, but also to long-term
trends. In addition, the receptive capacity of an economic system should be
measured by considering the desires of future generations, in order to control the
needs and desires of current generations. GDP per capita reveals an increasing
trend. The GDP of Korea and Japan decreased and then began to creep up again.
Also, the rise of GDP in China is marked. GDP is a very basic growth indicator

reflecting the change in total production of goods and services by measuring the
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level and scale of total production.

In institutional sectors, the number of Internet users, which is an important
indicator of informatization is increasing in all the three countries, and in
particular, the rate in Korea records an explosive increase. The number of Internet
users plays a positive role in sustainable development as an indirectly measurable
indicator of the informatization of the country.

The potential usefulness of SDIs is rising, and the development of SDIs is being
gradually accelerated, showing effective results. However, many constraints are
also being discovered. First, the greatest difficulty is that the point access is
different from the method of study, which explores a specific field in depth, since
the point access is a long-term concept, inclusive of both current generations and
future generations, and the notion of sustainable development itself includes very
extensive areas. Second, since SDIs developed by each country are not
systematically integrated and have little coherence in their basic data, it is difficult
to compare the level among countries, and accordingly, there follows a restriction
for policy decision-makers to interpret those indicators.

For these SDIs, we would like to suggest political advice on their developmental
direction as follows:

First, there is an overall necessity to review strategies and visions on sustainable
development by each country. Second, the revision and development of basic
statistics by country are required. Third, it is necessary to review the preparation
system of SDIs by country. Fourth, the integration of SDIs towards indices is

required as a long-term project.
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Chapter 1. Introduction

1. Background and Objective of Study

The concept of "Sustainable Development (SD)", first introduced in "Our
Common Future" of the Brundtland Report, in 1987, refers to environment-friendly
development that does not hurt the development potential of future generations,
while satisfying the needs of development in the current generation. Also,
"Sustainable Development" enables future generations to develop properly, in a
well-preserved environment, by first evaluating, and then reflecting the
environment-friendly aspect before the pursuit of diverse developments in all fields
of society. Ever since the concept of "Sustainable Development" was introduced,
there have been various trials for making measurable the level of sustainable
development including indicators and index, etc., which correspond to the concept
of sustainable development in each international organization and nation. And yet,
there is no internationally standardized system with which to compare and
evaluate sustainable development between nations and regions. This is because
there are too many problems in expressing SD with unified countable indicators
or index, since sustainable development is mutually and complicatedly entangled
with a variety of core fields, such as society, environment, economy, etc., all of
which exist within a single nation. Nevertheless, the reason why the measurement
on sustainable development should proceed, is that it provides, not only important
information on human activity, but also information on an understanding of
national environment conditions in the decision-making of authorities, concerning

the environment and economics.
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However, the development of SDIs between regions or nations is still not
constituted as basic statistical material, as there is no statistically integrated method
for unified nations widely developed at this point. Therefore, a study of the
development of systematic and reliable SDIs has made little progress. This is
because the comparison and evaluation between nations of the indicators,
developed based on national-level materials, is difficult in that the basic statistics
systems on economy, environment and society vary.

Thus, this study aims to develop SDIs suitable for the Northeast Asian countries
and to evaluate the degree of regional sustainable development through a
comparative study on SDIs by country. Since the Northeast Asian area includes
developed countries, such as Japan, and developing countries such as China, it is
necessary to develop SDIs fit for the specific characters of each region, and to
identify problems and development direction by analyzing SDIs by country.
Through these SDIs, it will be possible to make an overview on economic,
environmental and social factors, and to constitute a comprehensive indicator
system for supporting local integration from a long-term perspective, by

approaching each area comprehensively, rather than independently.
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2. Contents and Methods of the Study

In the Rio Earth Summit Conference, held in 1992, the necessity for development
of indicators which can evaluate sustainable development as one of the means of
various performances, was brought up. Accordingly, the United Nations
Committee on Sustainable Development (UNCSD) has required nations to suggest
indicators, along with statistics materials, in a national performance report based
on the "Agenda 21". The UNCSD announced a draft on SDIs for comparing and
evaluating the degree of sustainable development in an international society in
1996, as concerns on SDIs are emphasized worldwide. Since then, SDIs have been
under development and operation centering on European countries, such as the EU
nations. Also, international organizations, such as the OECD and the WTO, have
already developed, or are proceeding with, the development of various indicators
with a view to evaluating the performance of business activities.

This study aims to develop SDIs that are universally applicable to the specific
characteristics of the Northeast region, on the basis of SDIs developed in each
international organization and country until now, and to compare and analyze
indicators of each country on the degree of sustainable development of the
Northeast area through these indicators.

To this aim, we are to analyze the usability of statistics in the Northeast Asian
region by studying the methods of producing indicators and index regarding
sustainable development by developed countries and developing countries, after
grasping the advantages and disadvantages of these indicators through the
comparison and analysis of SDIs of international organizations such as the UN,
OECD, etc. Particularly, the consistency with international organizations such as the
UN, OECD, etc., should be considered for international comparison, even if the
basic frame and standard for SDIs for the Asian region should be established by
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being combined with the trend of domestic and international SDIs. In addition, it
is necessary to constitute a database related to sustainable development indicators
of Korea, Japan and China, and to select common SDIs of the region for a
comparison on these nations and the region. And through these, analysis on
indicators and political suggestions can be drawn up. As to sustainable
development, in the case of agreements having to be made under consideration of
costs required for evaluating policy objectives and the achievement of the
objectives, the collection of information on economic activities should be required
at the level of the integration of economic, environmental, and social materials for
selecting relevant economic activities.

The contents of the study by chapter are following. First the background and
objective of the study and methods and contents of the study are introduced in the
introduction. In Chapter 2, the concept of sustainable development and the trend
of discussions during those times are introduced. In particular, SDIs discussed in
international organizations like the UN, OECD, EU, UN, etc, and developed
countries, like the U.S. and Korea, etc., are also introduced. Then the development
of indicators, including the selection standard of SDIs, is introduced. In Chapter 3,
SDIs for Northeast Asian are selected and suggested. In particular, they are
suggested on the basis of the most important selection standards of the
comparability among the Northeast Asian countries and the usability of the
materials. To support consistency and the comparison and analysis of indicators
suggested by the UN, indicators are divided into 4 areas, including society,
environment, economy, and institution. In Chapter 4, an analysis on SDIs suggested
in the previous Chapter 3, and political availability by using the analysis, is
proposed. In conclusion, the achievements and limitations of the study, and
problems to be solved afterwards, are suggested as a conclusion on this study, and

thus, this report here comes to its completion.
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Chapter 2. Background of Sustainable

Development

1. Concept and Argument of Sustainable Development

A. Background

In the early 1970's the idea of a sustainable development had been introduced,
but the full-out came after the Rio Conference on Environment and Development
in Brazil 1992 which had presented the new paradigm in the area of environment,
agriculture, and fishery industry. According to the Bruntland Report, sustainable
development is defined as meeting the needs of the present without compromising
the ability of future generations to meet their own needs. More specifically,
sustainable development is development which provides basic environmental,
economic and social services within a range that does not threaten the existence
of eco-systems. It conveys the idea that the central concept of sustainable
development is the general welfare development of future generations, not

consideration and manufacturing.
B. Chronology
1970s: "The Limits of Growth" in the Club of Rome report 1972 had begun to

present the critical perspectives of the future, and the UN Conference on Humans
and the Environment in Stockholm, June 1972, had opened the institutional
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approach.

1980s: The World Conservation Strategy had emphasized the harmony between
the environment and preservation, and revealed the collision between the
industrialized and developing countries. This conflict originated from the disparity
of postindustrial countries on the one hand primarily awarding environmental
preservation, and on the other hand, developing countries pursuing economic
growth to get rid of absolute need by development. The World Commission on
Environment and Development(WCED) which was established in 1983, presented
the environmentally sound and sustainable development concept in the ‘Our
Common Future’ report in 1987.

1990s: The UN Conference on the Environment & Development in Rio de Janeiro
Brazil 1992, formulated the systematic framework throughout the 'Rio Declaration’
and "Agenda 21, and established the UN Commission on Sustainable
Development(UNCSD).

2000s: The World Summit on Sustainable Development(WSSD) in Johannesburg
Republic of South Africa in 2002, evaluated the total accomplishment by basing
itself on the “Johannesburg Declaration” and “Plan of Implementation” and reset the
sustainable development strategy for after the year 2002.

C. Conceptualizations of Sustainable Development?)

A number of countries define sustainable development in terms of its different
components. Other countries rely on flow or capital based models, or on a
combination of both. The most common framework used by countries in

developing indicators of sustainable development starts from the idea of three

1) "Overview of Sustainable Development Indicators used by National and International Agencies ,
OECD Statistics working paper 2002/1
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pillars of sustainability - economic, environmental and social. Indicators are then
defined for each of these three areas. In several cases, countries use the "Driving
force-State-Response(DSR)" model, or variants of it, as a second organizing element:
this is the case of the UNCSD, and Finland, Denmark, Korea, Portugal and
Belgium.

A similar idea is found in Australia’s approach, which is based on the notion
of "progress". Progress is considered to be a multi-dimensional concept, where all
its dimensions are intertwined. It encompasses economic aspects of life, such as
material standards of living, but also social and environmental ones. Several
indicators are proposed to measure these different "dimensions" of progress.

France’s approach to SDIs describes five major axes of sustainable
development(pertaining to economic growth, critical stocks, local/global interface,
current needs, and future needs), which are further subdivided into a number of
modules.

The United States framework organizes indicators into three major categories:
Dlong-term endowments and liabilities; 2)process; and 3)current results. These
categories are further divided into subcategories for the economy, the environment
and society. The "current results" indicators highlight the progress or shortcomings
in improving current conditions and human well-being. Indicators for "long-term
endowments/liabilities" provide insights into possible future challenges: they
measure the status of resources, as well as the capacities and liabilities that are
passed on to future generations. The "process" indicators focus on the driving
forces that affect long-term endowments and liabilities, or current results; they
include both earth systems and human activities.

Germany presents its indicators for sustainable development through a model
that has two concentric spheres. An "inner oval" represents the human sphere and

includes human activities such as social affairs, politics, culture and the economy.
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An "outer oval" represents the ecological sphere. To facilitate the development of
indicators using this integrated approach, a new selection structure has been
introduced.

In Switzerland’'s Monet Project(SFSO, et al. 200la, 2001b), sustainable
development is described as a "regulative idea, based on ethics of duty and on the
expression of a fundamental understanding of justice spanning societies and
generations". The Swiss approach to indicator development has followed a
step-wise approach: conceptualization of sustainable development is followed by
the identification of three target dimensions(social solidarity, economic efficiency,
environmental responsibility). Postulates regarding the target dimensions are then
developed, and these then lead into the selection of specific indicators.

The United Kingdom has chosen a different framework for their indicator work.
The framework relies on "quality of life" as the organizing concept. Variables used
to access the social aspects of the quality of life appear to be broader than the
Canadian approach. The United Kingdom has developed two sets of "Quality of
Life" indicators: first, a set of "headline" indicators; and second, a more extensive
set of national indicators. Regional and local quality of life indicators are also
proposed.

Because of the very different approaches to indicator development used by the
countries covered in this chapter, it is not possible to evaluate whether an indicator
set from one country is "better" than another country’s. Each of these approaches
reflect the cultural, natural and economic heritage of each country, and are tailored

to the specific strategy or plan of that country.
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2. Development condition of Sustainable Development

A. International Organization

1) UNCSD

The framework employed in the CSD work programme to guide the selection of
SDIs has evolved from a Driving Force-State-Response approach to one focusing on
themes and sub-themes of sustainable development. This change in organizational
framework has been prompted by the experience of countries that assisted CSD in
testing and developing indicators of sustainable development. An expert group
advising CSD, as well as the testing countries themselves, recommended the
adoption of a theme approach. What follows is a brief history of this evolution and
the rationale for the change to achieve a small core set of SDIs useful for the
decision-makers.

The early indicator-work under CSD organized the chapter of Agenda 21 under
the four primary dimensions of sustainable development - social, economic,
environmental, and institutional. Within these categories, indicators were classified
according to their Driving force, State and Response characteristics, adopting a
conceptual approach widely used for environmental indicator development. The
term driving force represents human activities, processes and patterns that have
impact on sustainable development either positively or negatively. State indicators
provide a reading on the condition of sustainable development, while response
indicators represent societal actions aimed at moving towards sustainable
development.

Using this framework, methodology sheets for 134 indicators were developed by

UN lead agencies and others as a preliminary working list for testing at the
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national level. Between 1996 and 1999, 22 countries from all regions of the world
were engaged in the testing process on a voluntary basis to gain experience with
the selection and development of SDIs and to assess their application and
suitability to assist decision-making at the national level.

With the background of the national testing experience and the overall
orientation to decision-making needs, the Expert Group on Indicators of Sustainable
Development recommended that the indicator framework be re-focused to
emphasize policy issues or main themes related to sustainable development. As a
result of this process, a final framework of 15 themes and 38 sub-themes has been
developed to guide national indicator development beyond the year 2001. It covers
issues generally common to all regions and countries of the world. The framework,

together with the core set of SDIs, is summarized in <Table II-1> below.

<Table I1-1> UNCSD Theme Indicator Framework

Dimension| Theme Sub-theme Indicator
Percent of population living below poverty line
. Pover Gini index of income inequali
Equity ty equality

Unemployment rate

Gender Equality |[Ratio of average female wage to male wage
Nutritional Status|Nutritional status of Children

Mortality rate under 5 years old

Life Expectancy at Birth

Percent of population with adequate sewage disposal

Mortality

Sanitation
facilities

Drinking Water |Population with access to safe drinking water

Percent of population with access to primary health care

Social Health

Healthcare ¢, ijities

Delivery Immunization against infectious childhood disease
Contraceptive prevalence rate

. Education Level Children reaching grade' 5 of prlmary education
Education Adult secondary education achievement level
Literacy Adult literacy rate

Housing | Living Condition |Floor area per person
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<Table Il1-1> Continued

Dimension Theme Sub-theme Indicator
Security Crime Number of recorded crimes per 100,000 population
Population |Population growth rate
Population . .
Change  |Population of urban formal and informal settlements
Climate
Emissions of greenhouse gases
Change
Ozone Layer
Atmosphere Consumption of ozone depleting substances
Depletion
Ambient concentration of air pollutants in urban
Air Quality
areas
Arable and permanent crop land area
Agriculture |Use of fertilizers
Use of Agricultural pesticides
Land Forest area as a percent of land area
Forests - -
Wood harvesting intensity
Environmental Desertification |Land affected by desertification
Urbanization |Area of urban formal and informal settlements
Oceans, Algae concentration in coastal waters
Coastal Zone | rcent of total population living in coastal
Seas and ercent of total population living in coastal areas
Coasts Fisheries |Annual catch by major species
Water Annual withdrawal of ground and surface water as a
Fresh Water | Quantity |percent of total available water
Water Quali BOD in water bodies
e allty Concentration of faecal coliform in freshwater
Feosvstem Area of selected key ecosystems
Biodiversity Y Protected area as a % of total area
Species | Abundance of selected key species
Economic |GDP per capita
Feonomic | Performance Investment share in GDP
Trade Balance of trade in goods and services
Structure Financial |Debt to GNP ratio
Eeonomic Statu§ Total ODA given or received as a percent of GNP
Consumption | Material ) )
Intensity of material use
and consumption
Production Annual energy cor?sumptlon per capita
Energy Use |Share of consumption of renewable energy resources
Patterns

Intensity of energy use
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<Table Il1-1> Continued

Dimension | Theme Sub-theme Indicator
Waste Generation of industrial and municipal solid waste
Generation of hazardous waste

Generation and - .
Generation of radioactive waste

Management |Waste recycling and reuse
Transportation |Distance traveled per capita by mode of transport

Strategic
Institutional Implementation |National sustainable development strategy
Framework of Sl,)
International
Implementation of ratified global agreements
Cooperation
Information
Number of internet subscribers per 1,000 inhabitants
L Access
Institutional —
Communication
Main telephone lines per 1,000 inhabitants
Institutional Infrastructure
Science and  |Expenditure on research and development as a percent
Capacity

Technology  |of GDP
Disaster

Preparedness |Economic and human loss due to natural disasters

and Response
Source: UN, 'Indicators of Sustainable Development: Guidelines and Methodologies ,

2001

2) OECD

In consideration of OECD member states, OECD presented the set of indicators
which is the relative indicator of sustainable development to their deepened
approach. In particular, the UN sustainable development indicator emphasized the
development of whole areas of society, environment, economy, and institution;
somehow OECD had shown the different aspects of development which focused
on the environment and economic areas.

As indicators are used for various purposes, it is necessary to define the general
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criteria for selecting indicators. Three basic criteria are used in OECD: Policy
Relevance, Analytical Soundness and Measurability. With measurability,
transparency is also emphasized in selecting indicators. The data required to
support the indicators should be readily available or made available at a reasonable
cost ratio, adequately documented and of known quality, and updated at regular
intervals in accordance with reliable procedures. The comparability is highly
emphasized to evaluate the result of time-series assessment as continuous
improvement. Each of be segment issues might contain helpful data to the
stakeholder in making long term decisions.

The Pressure-State-Response(PSR) model was originally developed in the context
of OECD work on environmental policies and reporting. The PSR model considers
that human activities exert pressures (P) on the environment and affect its quality
and the quantity of natural resources, the state of the environment (S). Then society
responds (R) to these changes through environmental, general economic and
sectored policies, and through changes in awareness and behaviour. It has the
advantage of highlighting these links, and gives help to the decision makers, and

the public is informed of the environmental and other issues being interconnected.

<Table I1-2> OECD Sustainable Development Indicators

Dimension Issue Indicators

Climate Change CO; emission intensities ‘
Greenhouse gas concentrations

Ozone depleting substances

Stratospheric ozone

Air emission intensities - NOx, SOx

Urban air quality

Waste generation

Waste recycling

Environmental |©Zone layer depletion

Indicators Air Quality

Waste
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<Table 11-2> Continued

Dimension Issues Indicators

River Quality

Waste water treatment

Water Quality

Intensity of use of water resources
Public water supply and price
Intensity of use of forest resources
Forest and wooded land

Water Resources

Forest Resources

Fish catches and consumption: national
Fish catches and consumption: regional
Threatened species

Protected areas

Fish Resources

Biodiversity

Gross domestic product

Population and density

Private consumption

Government consumption

Energy intensities

Energy Energy mix

Energy prices

Road traffic and vehicle intensities
Transport Road infrastructure densities

Road fuel prices and taxes

Intensity of use of phosphate fertilizers
Agriculture Livestock densities

Intensity of use of pesticides

Pollution abatement and control expenditure
Official development assistance

GDP and Population

Consumption

Socio-Economic

Indicators

Expenditure

Source: OECD, "OECD Environmental Indicators - towards Sustainable Development  ,
2001

3) EU

In 1996 the UNCSD proposed a list of 134 indicators, defined by reference to the
principles and policy guidance provided by Agenda 21, to be tested in selected
countries. Underpinning the definition of indicators was the Driving
force-Pressure-State(DPS) model that has been adopted by Eurostat and the EEA
since the 1990s. In 1997 Eurostat, as a contribution to the UN official international
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testing phase, produced a pilot study "Indicators of Sustainable Development"2),
based on the UN list. In November 1998 Eurostat also hosted a meeting with the
European countries which were testing the UN list of indicators, to review progress
and present results.

The <Table II-3> below list the 63 Eurostat SDIs, according to the themes and
sub-themes for each dimension. It provides a useful comparsion with the UNCSD

core list indicators, and presents the final evaluation status of each selected

indicator
<Table 11-3> EU Sustainable Development Indicators
Dimension Theme Sub-theme Indicator
Population living below poverty line
Measures of income inequality
Poverty  |Unemployment rate
Youth unemployment rate
] Social benefits per capita
Equality Gender
Female to male wage ratio
Equality
Child Welfare |Child welfare
Social Nutrition
Di . Nutritional status of population
mension Status
Illness Mortality due to selected key illnesses
Health Mortality h?fant Mortality -
Life expectancy at birth
Sanitation |Population connected to sanitation system
Healthcare |National health expenditure
Delivery |Immunization against childhood diseases
Education
. Levels of educational attainment
Education Level
Literacy  |Low qualification levels

2) Buropean Communities, 'Indicators of Sustainable Development - A pilot study following the

methodology of the United Nations Commission on Sustainable Development; , 1997
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<Table 11-3> Continued
Dimension Theme Sub-theme Indicator
Living Number of rooms per capita
Housing o
Condition |Household composition
Social Security Crime Reported crimes
Dimension Population Population growth rate
Population Population density
Change ey migration rate
Climate
Per capita emissions of greenhouse gases
Change
Atmosphere | Ozone Layer
Consumption of ozone depleting substances
Depletion
Air Quality |Air pollutants in urban areas
Agricultural area and organic farming
Agriculture |Nitrogen balances
Land Use of agricultural pesticides
Environmental Forest Total forest areas
Wood harvesting ratio
Dimension Urbanization [Growth of built-up area
Ocean, Seas | Coastal zone |Eutrophication of coasts and marine waters
and Coasts Fisheries  |Fish catches by selected over exploited species
Water
Quant Intensity of water use
antity
Fresh Wat
resh Yrater Water BOD concentration in selected rivers
Quality  |Quality of bathing water
Biodiversi Ecosystem [Protected area as a % of total area
ty Species  [Number of threatened species
Per capita GDP
Economic  ([nvestment share in GDP
Performance |Value added by main sector
Economic Inflation rate
Structure Trade Net current account
) EU and international markets
Fconomic Financial |Public debt
Dimension Status Aid to developing countries
Consumption | Material ] ]
Material consumption
and Consumption
Production Energy Per capita gross inland energy consumption
Renewable energy sources
Patterns Use Intensity of energy use
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Dimension

Theme

Sub-theme

Indicator

Economic

Dimension

Consumption
and
Production

Patterns

Waste
Generation and

Management

Generation and disposal of municipal waste

Generation of industrial waste

Generation and disposal of hazardous waste

Generation and disposal of radioactive waste

Recycling of waste: paper and glass

Waste treatment and disposal facilities

Transport

Passenger transport by mode

Freight transport by mode

Environmental

Protection

Environmental protection expenditures

Institutional

Dimension

Institutional
Capacity

Information

Access

Internet access

Communication

Infrastructure

communication infrastructure

Science and

Technology

Expenditure research development

Natural Disaster
Preparedness

and Response

Risks to human and natural capital

Source: EU, "Measuring Progress Towards a More Sustainable Europe; , 2001

4) UN ESCAPY)

UN ESCAP(Economic and Social Commission for Asia and the Pacific) evaluated

some examples related to indicator development for development on SDIs in Asia

and the Pacific region, and applied development of Sustainable Development

Indicators in Asia and the Pacific region.

The selection process of the set of indicators for Asia and the Pacific was

conducted in three steps as follows:

3) UN ESCAP, "Development and Testing of Indicators for Sustainable Development in Asia and
the Pacific, , United Nations, New York, 2001
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The first step was the adoption of a framework to structure the identification of
relevant candidate indicators. The Driving Force-State-Response framework of the
Commission on Sustainable Development(CSD) was adopted similarly.

The second step constituted identification of priority issues for the region in
terms of sustainable development.

A tentative list of issues of concern was prepared as given in <Table II-4>. It
included the four aspects of sustainable development identified by CSD i.e.
environmental, social, institutional and economic.

Concerning the environmental aspects of sustainable development, the 11 issues
of concern selected met the first two objectives of the Regional Action Programme,
that is: ’pollution reduction, prevention and control, and enhancement of
environmental quality’, and ‘conservation and management of natural resources
and ecosystems’. However, the issue of “integrated mountain development’ was
deleted from the list, because addressing this programme area primarily involved
coordination efforts rather than the identification of new environmental issues, and
also because CSD had not suggested any indicator in this area. Futhermore, the
issue of ‘mineral resources’, which was grouped within natural resources in the
Regional Action Programme, was given a specific place in the list of issues related
to environmental aspects.

Regarding the social aspects of sustainable development, the relevant issues for
Asia and the Pacific were derived from the programme area on ‘combating poverty
to achieve sustainable development’. six issues of concern were identified which
were population, health, food, education, status of women and housing or shelter.

In terms of institutional aspects of sustainable development, several programme
area were relevant to ’sustainable development policy improvement’ and
’sustainable development indicators and assessment’, the two major objectives of

the Regional Action Programme. In the selection of candidate indicators for
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sustainable development, these were issues of concern: a) the implementation of the
international environmental conventions and relevant regional conventions,
b)policy instruments and decision-making structures, and c)popular participation in
the formulation and implementation of plans and policies.

Regarding economic aspects of sustainable development, the issues of concern
could not be derived from specific programme areas. However, in order to attain
sustainable development, the Regional Action Programme identified “technology” as
one of the major issues for the region. Futhermore, ‘development aid’ and
"economy in general’ were identified as the relevant issues of concern, particularly
for poverty alleviation in the region.

The final step involved matching of priority issues with indicators to develop a
set or menu of indicators for Asia and the Pacific.

By combining the DSR framework of CSD and the proposed list of issues as
identified above, a set of indicators has been constructed to serve as a menu for
Asia and the Pacific. Although most indicators are chosen from the CSD Working
List, in exceptional cases they have been supplemented by selected indicators from
Organization of Economic Cooperation and Development’'s (OECD) list and those
proposed by the Working Group on International Statistical Programs and
Coordination of the United Nations. However, for certain issues no relevant
indicators existed the CSD list: for example no indicators were there to cover issues
related to mangrove forests, coral reefs, and wetlands, nor for technology. Hence

it created the need for selection of some indicators from other lists.
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<Table 11-4> Proposed issues of concern in Asia and the Pacific
Dimension Areas Issues of Concern
large urban areas; CO, NO,, SO, and TSP; acidic
depositions and haze; cleaner production technologies;
Air Quality
less polluting and safer transport systems in large urban
areas
enhancement of water quality; river rehabilitation
Water Quality programs; uneven water distribution; water conservation;
integrated water management
Toxic chemicals and |agro-chemicals; data on toxic chemicals and hazardous
hazardous waste waste; hazardous waste management
Urban environmental |air pollution; water availability and conservation;
issues transport; solid wastes
energy efficiency and conservation; clean technologies;
Energy
Environmental greenhouse gas emissions; renewable energy resources
assessment of forest resources; national plans and
Forests improved forest management; social forestry; root causes
of deforestation
Planning and management of protected areas(including
Biodiversity National Parks); participation of local communities;
ecotourism
Coastal and marine
) fish resources; water quality
environment
causes of land degradation; food security; water and land
Desertification and land
productivity; agro-chemical management; assessment of
degradation
land degradation; desertification and drought
Wetlands and lakes |loss and degradation of wetlands and lake resources
Mineral resources  |depletion of resources
Population population size; growth
Health mortality; life expectancy; health policy
. Food food supply; food quality
Social - - -
Education literacy rates; enrollments; school dropout ratios
Status of women education of women; women in the labor force
Housing marginal settlements
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<Table 11-4> Continued

Dimension Areas Issues of Concern

Implementation of the

international
international and regional conventions; ratification and
environmental
implementation actions
conventions and

appropriate conventions
Institutional national plan and strategies; national standards; EIA

Policy instruments  |expenditures structure and amount; economic

instruments
Decision-making organizational ~aspect of institutions; democratic
structures and participation with respect to sustainable development
participation policy

economic growth; balance of payment; employment;

national debts

Economic transfer of environmentally friendly technology;
Technology

Economy in general

technology development
Development Aid  |development aid ratio to GNP; dependence on aid
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B. National Level

1) Korea

In Korea, based on the UNCSD'’s criteria, 53 SDIs were selected, which were

organized in a Driving Force-State-Response(DSR) framework according to their

categorization as driving force, state, or response indicators. The resulting

organization presents the indicators under four major dimensions: social,

environmental, economic, and institutional, further broken down into themes was

based on a broad range of information measured or conceptualized sustainablility.

The 53 indicators that adopted according to the various dimensions was as follows;

17 social indicators, 17 environmental indicators, 14 economic indicators, and 5

institutional indicators, as shown on <Table II-5>. Then a full description of these

themes and the corresponding set of indicators present such as <Table II-6>.

<Table 11-5> Quantitative summary of the SDIs for Korea

Dimension Theme Sub-theme Indicator
Social 6 11 17
Environmental 5 13 17
Economic 2 7 14
Institutional 2 5 5
Total 15 36 53

Source: Chung, Y. K, "Development of National Sustainable Development Indicators

Ministry of Environment, 2001

~
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<Table I1-6> Korea Sustainable Development Indicators

Dimension Theme Sub-theme Indicator
Population living below poverty lines
Poverty  |Gini index of income inequality
Equity Unemployment rate
Gender  |Women per 100 men in the labor force
Equality |Ratio of average female wage to male wage
Nutrition
Nutritional status of population
Status
Mortality h?fant Mortality rate'
Life expectancy at birth
Sanitation |Population with adequate sewage disposal facilities
el Prinking Popul th afe drinki
. opulation with access to safe drinking water
Social Water i &
Immunization against infectious childhood diseases
Health Care |Total national health expenditure as a proportion of]
GDP
Educational
Education Level Secondary or primary school completion ratio
ve
- Living H |
ousin, ousing su rate
& Condition & SiPPY
Security Crime Number of reported crimes per 1,000 population
Population [Population growth rate
Population . .
Change  |Population density
Climate
Emissions of greenhouse cases
Change
Atmosphere | Ozone Layer |Consumption of ozone depleting substances
Ambient concentration of air pollutants in urban
Air Quality
areas
Land Use |Land use change
Environmental Arable and permanent crop land area
Agriculture |Use of fertilizers
Land Use of agricultural pesticides
Forest Forest area as a % of land area
Wood harvesting intensity
Urbanization |Area of urban formal and informal settlements
Ocean, Seas | Coastal zone |Water quality in coastal zone
and coasts Fishery  |Annual catch by major species
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<Table 11-6> Continued
Dimension Theme Sub-theme Indicator
Ground and surface water as a % of total available
Fresh Water Water Quantity |water
Consumption of water per capita
Environmental Water Quality |BOD in water bodies
Ecosystem  |Area of selected key ecosystems
Biodiversity Threatened species as percentage of total native
Species
species
Economic  [GDP per capita
Performance |Investment share in GDP
Economic Trade Balance of trade in goods and services
Debt to GDP ratio
Structure Financial ~ |Total ODA given or received as a % of GNP
Status Environmental protection expenditure as a percent
of GDP
Material Household final i di
; ouseho consumption expenditure
Economic consumption i P
Consumption Annual energy consumption per capita
P Energy Use Share of consumption of renewable energy
d
an resources
Production Waste recycling and reuse
Patterns Waste Generation of industrial and municipal solid waste
Management |Generation of hazardous waste
Generation of radioactive waste
Transportation |Number of vehicles
Institutional | Institutional
Implementation of ratified global agreements
Framework | Framework
Information
Access
Communication [Main telephone lines and cell phones per 1,000
o Infrastructure |population
Institutional Institutional | Science and |Expenditure on research and development as a %
Capacity Technology |of GDP
National
Disaster
Economic and human loss due to natural disasters
Preparedness
and Response
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2) United States

In the United States, President Clinton responded to the Agenda 21 by
appointing the President's Council on Sustainable Development(PCSD). The
Council presented its intial findings to President in March 199 in the document
"Sustainable America: A New Consensus for Prosperity, Opportunity, and a
Healthy Environment for the Future". It recommended that the Federal
Government intensify its efforts to develop national indicators of progress toward
sustainable development in collaboration with non-governmental organizations and
the private sector.

In response to this recommendation, the Administration established the U.S.
Interagency Working Group on Sustainable Development Indicators(SDIs Group).
The SDIs Group organized the set of 40 indicators in two ways: (1)economic,
environmental, and social; (2)long-term endowments and liabilities; processes; and
current results. The first categorization helps us think about the indicators in a
conventional way; the second focuses our attention on the need to take a long-term
view.

Long-term endowments and liabilities include things like capital assets, natural
resource stocks, or hazardous waste - things that could affect our well-being today
and in the future. Processes include things like investment or pollution which
could affect either long-term endowments or current conditions. Current results
include those things that we experience or hear about in our everyday lives such
as crime rates, air quality, or the gross domestic product.

Among the 40 indicators, 30 show trends with a clear impact relevant to
sustainable development and of these 17 are moving in a favorable direction. The
remaining 10 indicators have mixed or uncertain impacts.

The <Table II-7> below lists the 40 U.S. SDIs.
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<Table I1-7> U.S. SDIs; Issue and Indicators

Issue

Selected Indicators

Economic Prosperity

Capital assets

Labor productivity

Domestic product

Fiscal Responsibility

Inflation

Federal debt to GDP ratio

Scientific & Technological

Investment in R&D as a percentage of GDP

Advancement
Employment Unemployment
. Income distribution
Bquity People in census tracts with 40% or greater poverty
Housing Homeownership rates
Percentage of households in problem housing
Energy consumption per capita & per $ of GDP
Consumption Materials consumption per capita & per $ of GDP

Consumption expenditures per capita

Status of Natural

Resources

Conversion of cropland to other uses

Soil erosion rates

Ratio of renewable water supply to withdrawals

Fisheries utilization

Timber Growth to removals balance

Air & Water Quality

Surface water quality

Metropolitan air quality nonattainment

Contamination &

Hazardous Materials

Contamination in biota

Identification and management of superfund sites

Quantity of spent nuclear fuel

Ecosystem Integrity

Acres of major terrestrial ecosystems

Invasive alien species

Global Climate Change

Greenhouse gas emissions

Greenhouse climate response index

Stratospheric Ozone Depletion

Status of stratospheric ozone

Population

US. population

Family Structure

Children living in families with only one parent present

Births to single mothers

Arts & Recreation

Outdoor recreational activities

participation in the arts & recreation

Community Involvement

Contributing time & money to charities

Teacher training level and application of Qualifications

Education Educational attainment by level
Educational achievement rates
Public Safety Crime rate
Human Health Life expectancy at birth
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3) Japan?

The government of Japan established the National Basic Environment Plan in
199%4(revised in 2000) as a long-term comprehensive national plan for
environmental conservation. In order to ensure the effective implementation of
measures under the National Basic Environment Plan, efforts have been made to
develop comprehensive indicators concerning the long-term objectives specified in
the Plan. In addition, in 2002 the government launched the annual publication of
the Environmental Statistics Book compiling three categories of driving force, state,
and response(DSR). This officially provides citizens with opportunities for accessing
environmental indicators.

However, the concept of SDIs has been less developed in Japan. The existing
National Basic Environment Plan does not include concrete quantitative targets in
any of the themes of environmental issues. There have been no environmental
indicators incorporated in either economic or social indicators under the
comprehensive notion of sustainable development. Only some policy makers and
academics related to this field have conducted initiatives on SDIs development.
There has been little public concern on this issue in Japan.

There are three reasons for this. The first reason is related to characteristics of
Japanese society, in which members respect social and organizational harmony.
They are reluctant to make targets clear for each actor and call someone to take
responsibility for unattained targets. The second is the structure of central
government. Many ministries and agencies are respectively responsible for
economic, social, and environmental aspects of sustainable development. Their

policy initiatives are not always well coordinated with each other. Fragmented

3) Yohei Harashima, "Sustainable Development Indicators at the local level: Case of Japan", "Asia
and Pacific Regional Expert Workshop on Sustainable Development Indicators; , Seoul, 2003
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structure of the central government constricts the development of SDIs in Japan.
The third is the misunderstanding about the concept of sustainable development.
In the early 1990s, the concept was introduced as new concept for coping with
global environmental problems. In general, Japanese people tend to think about the
issue of sustainable development in the same category as environmental issues.

As a general trend in the history of environmental policy in Japan, local
governments have played a significant role in creating and implementing
environmental policies in Japan. Needless to say, the central government is more
powerful in terms of its authority and budgets than local governments. Local
governments, however, have often launched ambitious environmental initiatives
ahead of the central government and taken the lead in environmental policy
development. For example, environmental indicators had developed mainly in the
process of making local environmental management plans at prefectures and
municipalities in the 1980s. This implies that the development of SDIs at the
national level greatly depends on local initiatives in Japan.

Case Study: Local Agenda 21 "Kanagaun Prefecture”

Kanagawa prefecture, bordering the capital city of Tokyo to the north, was
considered as one of the most important areas for Japan's high economic growth.
At the same time, it succeeded in controlling severe industrial pollution in the early
1970s. In this prefecture, with strong leadership by the prefectural government, the
"Local Agenda 21(LA21)" was adopted in 1993, the first case of LA21 in Japan.
Representatives of each sector, such as citizen groups, corporations, and prefectural
and municipal governments, jointly established a partnership organization in order

to ensure effective implementation of LA21.
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<Table 11-8> Theme and Indicators of "Local Agenda 21 Kanagawa”

Theme Indicator
Climate Change CO; Emissions
Renewable Energy

Frergy Energy Saving
Salid Waste Generation of Waste
Waste Recycle and Reuse
Chemicals Information Disclosure on Chemicals
) Ambient Concentration of Air Pollutants
Al Light Pollution
Water Pollution
Water Water Quality
Regeneration of Waterfront Environment
Land Use
Forest and Soil Forest Conservation

Local Production for Local Consumption
Participation and Equity

Urban Infrastructure

ISO 14001 Networking

Green Procurement

Town Planning

Env. Management

Env. Business Fosterage of Env. Business

Env. Education Promotion of Env. Education

Int. Cooperation Implementing of Int. Cooperation of Local Initiatives

4) Chinad)

The idea of Sustainable Development(SD) has been accepted by most of the
people. At the same time the related problems have already been emphasized, such
as how to convert the conception of SD into operational management patterns, how
to appraise the SD capacity of different regions, how and when to reach

sustainability and so on. Many researchers in China have paid more attention to

5) Yang Duogui, "Sustainable Development Indicators in China", CAS, 2004
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these problems. The results of searching SD articles in Chinese Science Technology
Periodical Net indicate that more than 5,000 articles about SD had been published
in 1994-2000. Of those papers some 100 deal with the establishment of index system
and its methods for SD assessment. These 100 articles discussed the models of SD
and its indicator system from different points of view, which are helpful for people
to understand the concept of SD.

- Representative indicator system for SD assessment

SD index system in China (CAS, 1999)

The indictor system established by the Study Group of Sustainable Development
of the Chinese Academy of Sciences(Yang Duogui etc.) consists of five basic layers.
They include the overall layer, system layer, state layer, variable layer and element
layer. The overall layer reflects the overall capacity of SD and represents the
general trend. The interior of the system layer has five logistical supporting
systems (subsystems), including: life supporting system as the critical base for
carrying out SD, development supporting system as the driving force, environment
supporting systemss as the restricting factors, society supporting system as the
organization assurance and intellect supporting system as the science and
education support for SD. The state layer has 16 indices indicating the relation
structure of system behaviour. The variables layer comprises 42 indices that reflect
the cause and driving force of behaviour, relations and change of state. The
element layer applies measurable, comparable and obtainable indices and index
groups to directly measure the quantitative, intensity and speed of variable layers.
The 231 indices of element layers comprehensively and quantitatively describe the

42 indices, and they are the most basic elements.
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The index system established by Statistics Bureau of State and ACCA 21

This indicator system was developed by the Statistics Bureau of State and the
Administrative Center for China’s Agenda 21. The overall structure of the indicator
system is composed of six subsystems including economy, society, population,
resources, environment, and science and education. The description of indices are
established according to the different aspects of each subsystem, adding up 83
indices. Because there is repetition and overlap between the subsystems, the system

is currently under revision.

The envirommental indicator system for sustainable development of China

Based on the international research framework, Zhang Kunmin et al(2000)
developed the indicator system for measuring environmentally sustainable
development in China according to the practical statistical information of national
economy and the environment, the framework looking like a pyramid that contains
from bottom to top: basic data (descriptive, material and special topic
environmental indicators), analyzed data (integrated indicators of environment
and economics) and indices. Furthermore, in terms of genuine saving, a policy
index and the indicator system were embodied at different levels on the basis of
the pyramid framework; the environmental indicator system for assessing

sustainable development of China was set up as in (Table II-9).
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<Table I1-9> Indicators system for measuring environmental SD of China

Air pollution

SO, emission

NOx emission

SO, concentration

NOx concentration

Main Problem Pressure State Response
GDP
Total investment
and proportion by
Economy GDP
Total ~ consumption
and proportion by
GDP
Input of Input of]
environmental environment  and
protection proportion by GDP

Literacy rate

Gini index

Environment Output of PMI10
Drainage of waste|Pollution ndex Disposal rate
water Water resources|economized water
Water Resources
Amount of water|available Investment rate and
and Pollution
scarcity Water consumption|integrated utilization
Consumption per unit GDP rate
Disposal rate and
Storage stock and
Solid waste |Output integrated utilization
occupied area
rate
Mineral Yearly exploitation |Total reserves of
resources  |Energy consumption|mineral resources
Resources Change of land use
Land resources Area of plantation
pattern
Clean Coverage rate
Forest resources Area of forestation
Growth Cumulation
Fishery Maximal sustainable
Reserves
resources  |productivity
. ! Investment of
) nemployment rate )
Society education

source: Yang Duogui, "Sustainable Development Indicators in China", 2004
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5) Taiwan®)

Taiwan’s sustainability as constructed under the concept of institutional capacity

building demonstrates the following linkage:

- Policy, behaviour, and the environment: governmental policy could change
behaviour and the latter could cast direct impact on the state of the
environment.

- Capacity, institution and performance: an overall national capacity could
determine the function of institutions and the latter could have direct impact

on performance.

In order to judge the level of national capacity building in the context of

sustainable development, one should employ pluralistic criteria:

- Science: presenting facts and phenomena in pursuing the ultimate value of
truth.

- Economy: presenting marker function and scarcity in pursuing the ultimate
value of efficiency.

- Democracy: presenting representation and information in pursuing the ultimate

value of participatory consensus.

SDIs  measure  sustainability —of  performance.  According to a
Pressure-State-Response(PSKR)  system, measurement of sustainable development
should be based on indicators which could indicate the following signal:

- The pressure that society puts on the environment(In the form of pollution and

6) Juju Chin-Shou Wang, "Sustainable Taiwan Indicators: Glocalized Perspectives of Sustainability",
FAsia and Pacific Regional Expert Workshop on Sustainable Development Indicators; , Seoul,
2003
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resource depletion)

- The resulting state of the environment(especially the incurred changes)
compared to desirable(sustainable) states and

- The response by human activity, mainly in the form of political and societal

decisions, measures and policies

The PSR system has been adopted by the UN Commission on Sustainable
Development, the UN Department for Policy Coordination and Sustainable
Development, UNSTAT, and the Scientific Committee on Problems of the
Environment from the ICSU in presenting their chosen indicators. OECD and the
World Bank are also considering a similar framework.

PSR system is compatible with, if not patterned after, the general spirit of agenda
21 in which four parts are listed: social and economic background, environment
and resources, major actors, and implementation mechanisms. Agenda 21 is
considered as a UN primary document embodying sustainable development, and
thus its three-tiered structure has laid the foundations for constructing sustainable

development.

Urban Sustainable Development Indicators of Taiuan

Cities act as center of population, economic production and consumption, and
play a driving role in the development of regional, national, and even international
economies. It is expected that 60% of the world’s population will live in cities by
2020.

The indicators for "Urban-Taiwan" are defined as those which can provide
information concerning the sustainability of the specified level of social objectives

such as urban productivity, urban environmental quality, the provision of public
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facilities, etc. "Production”, "living", and "environment" are the three intertwining
components of Taiwan’'s proposed national land planning process (Figure II-1).
Due to Taiwan’s high susceptibility to natural hazards, the component of "life" has
been further included in this system for identifying indicators for "Urban-Taiwan".
In this study, measurable attributes of each of the four categories (production,
living, environment, and life) were identified. In all there are 29 indicators
proposed. Instead of P-S-R, these indicators correspond to the of driving force,

state, and response framework (see Table II-9).

<Figure 1I-1> Framework of Urban Indicators

Production

Waste Discharge

\

A

Environmental Quality
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<Table 11-10> Category of Urban Indicators for Taiwan's Sustainability

Driving Force State Response
-Per Capita urban
productivity
-Ratio of service industry to -Self-reliance on local
Production
urban productivity expenditure
-Urban productivity
growth
-Metropolitan ~ population
density
-Ratio of urban area
-Ratio of urban
-Increase rate of urban area
population
-Car ownership
-Per capita residential -Ratio of public facility area
Living  |-Motor bicycle
floor area -Park area per person
ownership
-Metropolitan air pollution
-Efficiency of public
-Metropolitan noise
transit
pollution
-Urban Slum
-Ratio of accessible water
front
-% of waste water
-Green coverage ratio
treated
-Metropolitan
-% of public
agricultural area
expenditure on
Environment -Ratio of polluted
environment protection
stream length
-Frequency of environ-
-% of CO, emission
mental education
Construction waste
activity
-No. of environmental
NGO
-% of natural hazard area
occupied by urban use
Life P Y
-No. of death due to
urban hazard
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6) Malaysia’)

In Malaysia, elements of sustainability have been incorporated in to federal
policy documents such as the 20-year Outline Perspective Plan and the five-year
Malaysia Plans since the 1970s (GoM 1971, 1976). The quest then was to balance
man’s activities with his environment, in the effort to eradicate poverty and correct
social and economic disparity. Environmental considerations have become
increasingly important over the past two decades. For example, the recent Eight
Malaysia Plan (2001-2005) reinforced the need for environmentally sustainable
development, in addition to economic, social and cultural progress, for long-term
advancement of the country. The need for developing SDIs to assist decision
making, particularly with respect to natural resources and sustainability of the
environment, was also articulated. The government also identified ten key
strategies to be implemented for the duration of the Plan (GoM 2001). Of these, five
were predominantly economic in nature, four related to social sustainability, and
only one related to natural resources and sustainability of the environment.

Since the mid-1980s, the government has been reporting on the state of the
environment through the Malaysia Environmental Quality Report, published by the
Malaysian Department of Environment. Measurements of social and economic
parameters have a longer history and are generally reported in the Malaysia Plans.
These efforts have provided the basis to move onto the construction of SDIs albeit
in a slow, piece-meal and disjointed manner. Initiatives on SDIs in Malaysia can

be broadly categorized into government, non-government and research initiatives.

7) Joy Jacqueline Pereira, "Development and Application of Sustainable Development Indicators - An
Overview of Progress in Malaysia", "Asia and Pacific Regional Expert Workshop on Sustainable
Development Indicators | , Seoul, 2003
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Government Initiatives

Three government driven SDIs initiatives are described below. These are the
Malaysian Quality of Life Index, Malaysian Urban Quality of Life Index and
Compendium of Environment Statistics. These have been developed for the
purpose of reporting and have already been institutionalized.

The Malaysian Quality of Life Index (MQLI) was developed by the Economic
Planning Unit of the Prime Minister’s Department based on data obtained from
various government agencies. The MQLI is primarily aimed at reporting to the
public regarding progress made by government in enhancing quality of life at the
national level.

The Malaysian Urban Quality of Life Index (MUQLI) was first reported by the
Economic Planning Unit of the Prime Minister’s Department in 2002, based on data
obtained from various government agencies (GoM 2002). Similar to the MQLI,
MUQLI is primarily aimed at reporting to the public progress made by the
government in enhancing quality of life. However, the focus is on four major cities
that represent 30% of the urban population.

The Compendium of Environment Statistics(CES) is part of an ongoing
programme to present environmental statistics to planners, policy makers and other
users, coordinated by the Department of Statistics (DoS) that has been assigned as
the central information depository agency in Malaysia (DoS 2001). Three issues
have been published to-date, with information obtained from various government
agencies through establishment of the Inter-agency Committee on Environment

Statistics (IACES). Information is generally available from 1995 onwards.

Non-government Initiatives
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The Sustainable Penang Initiative, coordinated by the Socioeconomic and
Environment Research Institute (SERI), defined sustainable development for
Penang, a northern state in Malaysia, using the bottom-up participatory approach
to planning. This initiative resulted in the Penang Report Card. SDIs formulation
was based on the Sustainable Seattle model of active community-based monitoring

but it has yet to be implemented (Hezri 2003).

Research Initiatives

Research initiatives provide basic sectoral data to close the information gap in
formulating SDIs frameworks. One such research initiative under the Intensification
of Research in Priority Areas (IRPA) mechanism was a project to assess the health
of the Langat Basin Ecosystem, within which the administrative capital of the
country, Putrajaya, is located. A preliminary list of indicators has been compiled
based on the multi-disciplinary investigation that was conducted (Hezri and
Nordin 2001).

Another IRPA project focused on the identification of geoindicators, which
measure natural processes of change, which in turn acts as a driving force that
impacts humans and the environment, causing economic losses in many instances
(Pereira 2000). This raises the issue of addressing driving forces that are natural
and not of the usual human origin.

In addition to this, researchers from University Kebangsaan Malaysia presented
the results from various sectoral studies on sustainability indicators in a Workshop
in 2001(Latiff et al. 2001). An array of indicators was highlighted including

geoindicators, bioindicators and socio-economic indicators.
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3. Criteria for Selecting the Indicators

The indicator is able to compress the information briefly and usefully, and this
indicator is applied differently according to the characteristics of country and
segment. Therefore to evaluate the aim of indicator development appropriately and
obviously, it is necessary to consider the following standards.

The considerations of general standards of selecting indicator are the Relevance
of indicator, Measurability and Transparency, consideration of Costs measurement,
Controllability, Comparability, selection of the Stakeholders-oriented indicator, and
the end-user.

The standard selections of sustainability indicators are the Policy Relevance,
Simplicity, Validity, Time-series data, Availability of data, Ability to aggregate
information, Sensitivity, and Reliability.

A number of countries have referred to the Bellagio Principles8) (Hardi and
Zdan, 1997) as guidelines for the choice of indicators, their design, interpretation
and communication. The Bellagio Principles identify a number of criteria for
assessing progress towards sustainable development(See Box 1).

Principle 1 stresses the importance of establishing a "vision" of sustainable
development, and of translating this vision into concrete goals that are meaningful
for decision-makers. Principles 2 through 5 deal with the "content' of any
assessment: these stress the need to combine information on the state of the overall
system with a practical focus on a narrower range of priority issues. Principles 6
through 8 deal with the "process" of assessment. Principles 9 and 10 highlight the

importance of establishing a continuing "capacity" for assessment.

8) The Bellagio Principles emerged as the synthesis of deliberations of an international group of
measurement practitioners and researchers that came together in Bellagio, Italy in 1996 to review
progress to date and to garner insights from ongoing efforts for the development of sustainable
development indicators.
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Box 1. Bellagio Principles

Principle 1. Guiding Vision and Goals
Assessment of progress toward sustainable development should be guided

by a clear vision of sustainable development and goals that define that vision

Principle 2. Holistic Perspective

Assessment of progress toward sustainable development should:

* include review of the whole system as well as its parts

+ consider the well-being of social, ecological, and economic sub—systems,
their state as well as the direction and rate of change of that state, of their
component parts, and the interaction between parts

* consider both positive and negative consequences of human activity, in
a way that reflects the costs and benefits for human and ecological systems,

in non—monetary terms

Principle 3. Essential Elements

Assessment of progress toward sustainable development should:

* consider equity and disparity within the current population and between
and future generations, dealing with such concerns as resource use,
over—consumption and poverty, human rights, and access to services, as
appropriate

+ consider the ecological conditions on which life depends

» consider economic development and other, non—market activities that

contribute to human/social well-being
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Box 1. continued

Principle 4. Adequate Scope

Assessment of progress toward sustainable development should:

+ adopt a time horizon long enough to capture both human and ecosystem
timescales thus responding to needs of future generations as well as those
current to short term decision—-making

* define the space of study large enough to include not only local but also
long distance impacts on people and ecosystems

* build on historic and current conditions to anticipate future condition —

where we want to go, where we could go

Principle b. Practical Focus

Assessment of progress toward sustainable development should be based
on:

» an explicit set of categories or an organizing framework that links vision
and goals to indicators and assessment criteria

* a limited number of key issues for analysis

* a limited number of indicators

* standardizing measurement wherever possible to permit comparison

+ comparing indicator values to targets, reference values, ranges,

thresholds, or direction of trends, as appropriate

Principle 6. Openness

Assessment of progress toward sustainable development should:
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Box 1. continued

* make the methods and data used accessible to all
» make explicit all judgements, assumptions, and uncertainties in data and

interpretations

Principle 7. Effective Communication

Assessment of progress toward sustainable development should:

* be designed to address the needs of the audience and set of users

» draw from indicators and other tools that are stimulating and serve to
engage decision—makers

» aim, from the outset, for simplicity in structure and use of clear and plain

language

Principle 8. Broad Participation

Assessment of progress toward sustainable development should:

* obtain broad representation of key grass—roots, professional, technical
and social groups, including youth, women, and indigenous people — to
ensure recognition of diverse and changing values

» ensure the participation of decision—makers to secure a firm link with

adopted policies and resulting action

Principles 9. Ongoing Assessment

Assessment of progress toward sustainable development should:
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Box 1. continued

* develop a capacity for repeated measurement to determine trends

* be iterative, adaptive, and responsive to change and uncertainty because
systems are complex and change frequently

 adjust goals, frameworks and indicators as new insights are gained

+ promote development of collective learning and feedback to

decision—making

Principle 10. Institutional Capacity
Continuity of assessing progress toward sustainable development should be
assured by:

+ clearly assigning responsibility and providing ongoing support in the
decision—making process

+ providing institutional capacity for data collection, maintenance and

documentation supporting development of local assessment capacity

(Hardi and Zdan, 1997; see also http://iisd1.iisd.ca/measure/1.htm
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Chapter 3. Sustainable Development

Indicators on Northeast Asia

In this chapter, we selected the indicators of sustainable development of Korea,
Japan, and China by referring to the indicators of sustainable development of the
UN, OECD, EU, US, UK, and Korea that have recently been issued. In particular,
we proceeded with correction, addition and deletion in order to constitute indicator
systems suitable for the actual circumstances of Northeast Asian countries based on
the indicators of UNY and KorealY) announced in 2002.

However, comparison among countries is difficult, with regard to the indicators
that are developed on the basis of data by each country, since basic statistic
systems regarding the economy, environment, and society vary according to their
own definitions and measuring methods. We selected indicators by referring to the
statistical data of the World Development Indicators(WDI, 2002) of the World Bank
and OECD and focusing on the comparability and availability of data among
countries about indicators developed on the basis of the existing results of indicator
study. As to the statistical data from the WDI and OECD, since they were made
from statistical data by their member countries on the basis of internationally
unified standards, the data might be superior in terms of comparability. However,
it has weakness in that data selection can be more limited than data collectable by

country due to the limitations on these data.

9) UN, "Indicators of Sustainable Development: Guidelines and Methodologies". New York. United
Nations, 2001

10) Chung, Young Keun, ™Developing National SDIs and Researching of applicable method .
Ministry of Environment, 2001
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The data which had been collected this way were indicated as SOC(social
sectors), ~ ENV(environmental  sectors)) =~ ECO(economic  sectors),  and
INST (institutional sectors) by sector for convenient use according to their division
systems of SDIs announced by UNCSD(2001). As for the following <Table II-1>,
SDIs on Northeast Asia selected in this study were suggested, and the availability

of data by country on related indicators was also suggested.
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<Table IlI-1> SDIs on Northeast Asia Compared with Those of UN

Social Sectors

Theme Sub-theme UN Northeast Asia
1) Population in poverty % of total|Share of total income, lowest 20% of]
population population
1-1.Poverty 2) Gini Index of income inequality |Gini Index
1.Equality
3) Unemployment rate Unemployment rate
. |4) Wages, female % of total wages|Labor force, female % of total labor
1-2.Sex equality
of workers force
2-1.Nutritive 5) Nutritive conditions of infants & Calorie supplying amount per capita
conditions children PplyIng p P
2-2.Mortality-de [6) Infant mortality-death per 1000 |Infant mortality-death per 1000 live
ath live births births
2.3 Public 7) Life expectancy Life expectancy
health 8) Improved sanitation facilities % |Improved sanitation facilities % of
of population with access population with access
2.Health 2-4.Portable 9) Improved water source % of Improved water source % of
water population with access population with access
. . e o
10) Major sanitation facilities % of] Health expenditure % of GDP
population with access
2-5.Health
administration |11) Immunization, contagious Immunization, measles % of children

diseases % of infants & children

under 12 months

12) Diffusion rate of contraceptive
methods

3.Education

3-1.Education
level

13) School graduation (net),
secondary

School enrollment, secondary

3-2.Literacy rate

14) Literacy rate, all adult

Literacy rate, all adult

. . . . o
4.Housing :r;\l/#‘oliilent 15) Floor area occupied per capita (P}%)}l,lc social expenditure as a % of
5.Safety 5.1.Crime 16) Crime declared per 1000

peoples

6.Population

6-1.Change in
population

17) Population growth rate

Population growth rate

18) Official/non-official resident
population in cities

Population density
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<Table IlI-1> continued
Environmental Sectors
Theme Sub-theme UN Northeast Asia
(l:illa.r%lémate 19) Greenhouse gas discharge CO2 emissions per capita
1-2.0zone 20) Consumption of ozone layer
1L Air layer depletion materials
1-3.Air quality gilti)eﬁlr concentration of pollutant in Emission of SOx by sources
Vehicles per 1000 peoples

22) Permanent and arable cropland %|Permanent and arable cropland % of

of land use land use
sub)Arable land % of land use

23) Fertilizer consumption Fertilizer consumption

2-1.Agriculture . ; . - - .

24) Pesticide use intensity Pesticide use intensity
sub)Crop production index
sub)Livestock population index

2.the Land
0,

125) dForest area as a % of total Forest area, % of total land

2-2.Forest and area

26) Lumbering woods

2-3.Desertifica |27) Land affected by desertification,
tion % of total land
2-4.Urbanizati |28) Official/non-official resident area .
S Urban population rate
on n cities
Chemicals % of value added in
manufacturing
29) Concentration of seaweeds around
the shore
3-1.the Shore - -
3.Cost/th 30) Population rate in the coast area,
Shore % of total land area
3-2.Fishery 31) Change in annual yield if major Fishery production
species
32) Water withdrawals of . :
4-1.Water underground water & surface water Water withdrawals per capita
4.Contained
watg;l ame 33) BOD Organic water pollutant emissions
4-2. Water - — -
quality 34) Density of colitis germs in DO
contained water
35) Protected Area percent of total
5.Living 5-1.Ecological area
systems o
gr_eatu;e 36) Protected Area, % of total land Protected Area, % of total land area
1versity area
5-2.Species 37) Major diverse species
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Economic Sectors

Theme Sub-theme UN Northeast Asia
1-1.Economic 38) GDP per capita GDP per capita
performances 39) Investment, % of GDP
40) Balance between goods and |[Service, etc, value added, % of
1-2.Trade .
service trade GDP
1-3 Financial 41) Debt/GNP ggllgral government debt, % of
state
1.Economic 42) Total ODA, % of GNP
structure Industrial production indices
Labor productivity in business
(Productivity) sectors - - —
Economically active population in
the primary sector, % of total
population
PAC Total PAC expenditure as a % of]

GDP

2.Consumptio
n/Production

2-1.Consumption
of materials

43) Raw material availability

Household final consumption
expenditure

44) Commercial energy use per
capita

Commercial energy use per capita

2-2.Commercial

45) Consumption of reusable

Electricity production from

energy use energy resources hydroelectric sources
46) Energy availability
47) Emissions of industrial &
urban solid waste
23 Waste 48) Emission of harmful waste _ :
administration Electricity production from nuclear

49) Emissions of radioactive waste

sources

50) Waste recycling & reuse

Waste recycling rate

2-4.Transport

51) Delivered distance by
delivering vehicle per capita

System Sector

1-1.Realization of]

52) National sustainable

1.System sustainability development strategy
types 1-2.International |53) Performance of internationally
cooperation authorized agreements
2-1.Information |54) Internet account & radio per Internet user
access 1000 capita
2-2.Information |55) Telephone mainlines per 1000|Telephone mainlines per 1000
infra capita capita
2.System - ; .
capacities 2-3.Science & 56) Expenditure on R/D as a % of|Expenditure on R/D as a % of

Technology

GDP

GDP

2-4 Preparation &
Response for/to
disasters

57) Life loss/injury & economic
loss by natural disasters
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<Table IlI-2> Usability of Data of Sustainable Development in Northeast Asia

Sector | Symbol Indicators Korea|Japan|China

Share of total income, lowest 20% of]
SOC-1 A A A
population

SOC-2 |Gini Index of income inequality @) A @)

SOC-3 |Unemployment rate, % of total labor force | O @) )

SOC-4 |Labor force, female % of total labor force O O O

SOC-5 |Calorie supplying amount per capita ) @) @)

SOC-6 |Infant mortality-death per 1000 live births A ©) A

SOC-7 |Life expectancy A o) A

Improved  sanitation facilities %  of]
SOC-8 . ) 0 x o)
population with access)

Social - -

Improved water source % of population with

SOC-9 ©) x ©)
access

SOC-10 |Health expenditure % of GDP O O @)
Immunization, measles % of children under

SOC-11 @) @) @)
12 months

SOC-12 [School enrollment, secondary A A A

SOC-13 |Literacy rate, all adult ) X @)

SOC-14 |Public social expenditure as a % of GDP O O @)

SOC-15 |Population growth rate ) @) @)

SOC-16 |Population density o) o) @)

Note) O indicates the data usability is good, 2 indicates only part of data can be usable,

and x shows there is no available data.
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<Table IlI-2> continued

Sector |Symbol Indicators Korea [Japan |China

ENV-1 | CO, emissions per capita O O O

O
O
O

ENV-2 |Emissions of SOyx by sources

ENV-3 |Vehicles per 1000 peoples

ENV-4 |Permanent cropland % of land area

(Sub) |Arable land % of land use

O|O| O] O
O] O | O] D>

ENV-5 |Fertilizer consumption

ENV-6 |Pesticide use intensity

(Sub) |Crop production index

Environ (Sub) |[Livestock production index

mental

ENV-7 |Forest area as a percent of total land area

o|p|OjJ]O|]O|O|O|O|O
X
X

oO|P>|O]|O
oO|P>|O]|O

ENV-8 |Urban population

Chemicals % of value added in
ENV-9

O
O
O

manufacturing

ENV-10|Fishery production

ENV-11|Water withdrawals per capita annual total

ENV-12|Organic water pollutant emissions)

ENV-13|DO

>|1O|O | P> | O
>|1O | O | P> | O
O

ENV-14|Protected Area percent of total area
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<Table IlI-2> continued

Sector |Symbol Indicators Korea|Japan|China

ECO-1 |GDP per capita O O o]
ECO-2 [Services, etc, value added % of GDP (@]
ECO-3 |Central government debt, total % of GDP| A A @)
ECO-4 |Industry production indices @) @) @)
(Sub) |Labour productivity in business sectors O O x

Economically active population in the
(Sub) o|o|o

Economic primary sector, % of total population

ECO-5 |Total PAC expenditure as a % of GDP O O O

ECO-6 |Household final consumption expenditure
ECO-7 |Commercial energy use per capita O O @)

Electricity production from hydroelectric
ECO-8 O O @)

sources

ECO-9 |Electricity production from nuclear sources| O @) A
ECO-10|Waste recycling rate O O X
INST-1 |Internet user @) @) A
Institutional | INST-2 | Telephone mainlines per 1000 capita O O O
INST-3 |Expenditure on R/D as a % of GDP O O O
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1. The Social Sector

SOC-1 Share of total income, lowest 20% of population

Unit: %

Sources: World Development Indicators(2002), World Resources Institute
Explanation of indicator: They are important data for deciding sustainable
development as indicators showing the share of total income, lowest 20% of
population, e.g., population in poverty at the first stage among a total of five
stages, and as indicators on the population in poverty and income
distribution made by the World Bank.

Relation with Sustainable Development: It is a very basic indicator to
understand especially for absolute poverty and decreasing relative poverty
from mid to long term perspectives, and suppressing population growth from

a short-term perspective for solving this problem.

% Share of total income, lowest 20% of population
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SOC-1 Share of total income, lowest 20% of population(%)

Korea Japan China

1992

1993 7.5 10.6

1994

1995

1996

1997

1998 5.9

1999

2000

O Analysis of Statistical Data: The "Share of total income, lowest 20% of

population" made out by the World Bank was indicated in the above table.
Given the character of the data, one can find that the data of Korea, Japan,
and China were not systematically made out. The poverty indicator is under
the administration of various data sources by country and organization. As
for Korea, the "National Basic Living Guarantee System" enforced since 2000
for guaranteeing the right of basic living of the poor has been introduced and
carried out. As to the indicators made out by the World Bank, it is pretty
difficult to compare one another by country since the data of Korea and
Japan, shown on the table, were made out in 1993 while the data of China
were made out in 1998. Even the World Bank admitted that it is pretty
difficult to compare one to another by country in that surveys or methods
were applied to those data on household by each country, as the indicators
were different from one another. To solve this problem, it is essential to

improve and standardize the survey methods.
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SOC-2 Gini index of income inequality

O

(@]

O

(@]

Unit: Index

Data Sources: World Development Indicators(2002), World Resources Institute
Explanation of Indicator: The Index is used for evaluating how incomes are
equally distributed by numbers showing the inequality rate of income
distribution.

Relation with Sustainable Development: Gini Index is an index showing the
state of income distribution and an index for measuring relative poverty
rather than absolute poverty. It is indispensible to solve relative poverty in
order to provide opportunities for securing sustainable living environment of
all members of society regarding the sub-theme of wiping out the poverty in
"Agenda 21" . Furthermore, the index regarding income inequality is closely
related to social equity in connection with poverty, and is an indicator that
best explains the degree of poverty along with the rate of the population in

poverty rate and the unemployment rate.

Index Gini index
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SOC-2 Gini index of income inequality(Index)

Korea Japan China
1990 29.5 30.0
1991 28.7 34.0
1992 28.4 37.6
1993 28.1 24.9 38.2
1994 28.4 38.9
1995 28.4 41.5
1996 29.1 41.8
1997 28.3 40.7
1998 31.6 40.3
1999 32.0 39.8
2000 31.7 39.0

O Analysis on Statistical Data: Although Gini Index is an internationally

certified method in measuring income inequality, the data is not completely
constituted as shown by country in the above table. As with indicators related
to population in poverty, it is almost impossible to compare the data of Korea,
Japan and China and to measure sustainability among them in that these data
are not sufficient. In SDIs (Chung Young-Keun, 2001) announced in Korea, the
lowest 40% share of income and the highest 20% share of income were used
in place of Gini Index for measuring income inequality. However, it is
desirable to use data using internationally certified data sources in comparing
among countries. The World Bank revealed the difficulties of survey in
various aspects. It is primarily because survey methods on income and
expenditure by country are diverse, and households which are the targets of
the surveys, are also varied in their members and ages. Therefore, it was said

to be impossible to measure them on the basis of the same standard.
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SOC-3 Unemployment Rate, % of total labor force

Unit: %

Data Sources: World Development Indicators(2002), IFS(2003), ILO
Explanation of Indicator: Unemployment rate is the rate of unemployed
people among the economically active population (the employed + the
unemployed). In this study, economically active population means both the
employed and the unemployed who provide labor and are able to provide
or have the intention to provide labor for producing goods or services in a
population of above 15 years during the survey period.

Relation with Sustainable Development: Employment elevates life quality by
providing income to individuals, and satisfies their social desires, and
ultimately enable human resources to be used to best advantage. The
unemployment rate is useful for measuring sustainability related to poverty,
and specifically, it is commonly available for analysing along with other social

and economic indicators, since it is measured by term or year.

R

Unemployment Rate, % of total labor force
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SOC-3 Unemployment Rate, % of total labor force(%)
Korea Japan China
1990 2.5 2.1 2.5
1991 2.3 2.1 2.3
1992 2.4 2.2 2.3
1993 2.8 2.5 2.6
1994 2.4 2.9 2.8
1995 2.0 3.2 2.9
1996 2.0 3.4 3.0
1997 2.6 34 3.0
1998 6.8 4.1 3.1
1999 6.3 4.7 3.1
2000 4.1 4.8 3.1

O Analysis of Statistical Data: Generally, unemployment rates in Korea, Japan,

and China are fairly low compared with those of developed countries in
Europe and America. It is because the possibilities of unemployment
occurring in Korea, Japan and China are comparatively few since the rates of
employment in agriculture are high and the rates of paid workers are low,
and further more employment absorption has been high due to continued
high economic growth, whereas the rates of employment in agriculture are
low and the possibilities of occurring employment absorption is high due to
higher rates of paid workers, and employers can easily fire employees
according to economic fluctuation owing to developed unemployment
insurance system or unemployment aid system, and also, the unemployed can
sustain their lives with unemployment allowances, all of which have
contributed to higher unemployment rates. Nevertheless, unemployment rates
especially in Korea, Japan, and China have been growing due to lay-off and

€CcoNnomic recession since economic Crisis.
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SOC-4 Labor force, female % of total labor force

O

(@]

O

O

Unit: %

Data Sources: World Development Indicators(2002), ILO

Explanation of Indicator: They are indicators showing labor force of female
% of total labor force.

Relation with Sustainable Development: These indicators are emphasize the
participation of women needed for sustainable balanced development. There
have been unfair factors in job selection and employment itself due to a
preference for male employees and other various discriminatory systems until
now. And these phenomena go against sustainable development as a
representative case. It is an important factor for enhancing sustainability to
make women participate in all activities in economic, social and

environmental areas in a completely equal and profitable way.

% Labor force, female % total labor force
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SOC-4 Labor force, female % of total labor force(%)
Korea Japan China
1990 39 40 45
1991 40 40 45
1992 40 40 45
1993 40 40 45
1994 40 41 45
1995 40 41 45
1996 41 41 45
1997 41 41 45
1998 41 41 45
1999 41 41 45
2000 41 41 45

O Analysis of Data Sources: Ratios of female labor in Korea, Japan, and China

are suggested above. As shown above, ratio of female labor in China is the
highest among the three Northeast countries. However, those of Korea and
Japan just remain around 40-41%. Although these indicators reflect the
quantitative aspect on female labor, they include disadvantages such as the
difficulties of making a qualitative evaluation on wage level or the importance
of occupation. The qualitative improvement in female participation is
important for sustainable balanced development as society progress to a
higher level. However, the quantitative improvement in female participation
becomes a more important factor. To promote an ability of constitution for
sustainable development regarding female participation, it is necessary to
intensify the right of female-related institutes, non-governmental organizations

and female organizations.
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SOC-5 Calorie supply per capita

(@]

O

(@]

O

Unit: kcal/day

Data Sources: FAO stat on-line, World Resources Institute

Explanation of Indicator: These indicators are made out by the Food and
Agriculture Organization(FAO), an affiliated organization of UN, and they are
basic indicators for measuring the nutritional status of population.
Relation with Sustainable Development: These indicators measure not only
current nutritional status, but also long-term nutritional deficiencies. Health
status and nutritional status are the basis of sustainable development, and
particularly, nutritional status is an essential factor in determining health. In
SDIs suggested by the UN, nutritional status of the population is measured
by nutritional status of children, and in the EU, nutritional status of the

population is replaced with these indicators.
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SOC-5 Calorie Supply per Capita(Kcal/day)
Korea Japan China
1990 3037.3 2821.5 2710.8
1991 2961.2 2802.2 2690.5
1992 3008.7 2811.4 2718.9
1993 2956.8 2802.0 2777.4
1994 2969.3 2807.2 2812.9
1995 3003.8 2821.5 2873.9
1996 3031.6 2833.8 2943.8
1997 3092.2 2803.8 3020.2
1998 2988.5 2749.7 3052.0
1999 3072.6 2782.0 3043.7

O Analysis of Statistical Data: These indicators show nutritional supply
demonstrating the nutritional status of the population indicated by total
average calorie per capita per day. As for Korea, there is almost no difference
between 3037.3kcal in 1990 and 3072.6kcal in 2000. Also, as for Japan, there
is no great difference between 2821.5kcal in 1990 and 2782.0kcal in 1999.
However, as for China, nutritional supply has been increasing up to recently.
As for the EU, 2900kcal/day is recommended for men and 2200kcal/day for
women. Korea and China record over 3000kcal while Japan records the
standard calorie intake. Excessive calorie intake might lead to problems such
as over-nutrition and overweight, and sometimes this results in serious
problems to health and sanitation. Hence, nutritional status for sustainable

consumption is required as a society evolves and develops.
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SOC-6 Infant mortality-deaths per 1,000 live births

(@]

O

(@]

O

Unit: Per 1,000 infants

Data Sources: WHO, World Development Indicators(2002)

Explanation of Indicator: Infant mortality-deaths per 1,000 live births is the
mortality rate of infants who die within 1 year among all infants born for 1
specific year. These indicators are necessary for sanitation medical policy.
Relation with Sustainable Development: Infants and children make up 30%
of the total population. They should be give priority politically because taking
care of their health is directly related to an improvement in the next
generations of a nation and also they are more vulnerable in terms of health.
In particular, the mortality rate of infants who die within 1 year among all
infants born for a specific year is an important indicator for setting up
sanitation and medical policy. Mortality rate of infants was selected by
Eurostat of the EU as an indicator showing the balance of medical benefits
and also, it is a sustainable development indicator for all developing and

developed countries.
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SOC-6 Infant mortality-deaths per 1,000 live births(1,000 infants)

Korea Japan China

1990 12.2 4.6 38.0

1991 4.4

1992 11.0 4.5 38.0

1993 4.3

1994 4.2

1995 9.8 4.3 36.2

1996 3.8

1997 9.0 3.7 35.0

1998 3.6

1999 3.9 33.0

2000 8.16 3.8 32.0

O Analysis of Statistical Data: China records the highest infant mortality rate
among three countries in Northeast Asia. China shows 38 deaths among 1,000
infants as of 1990, and this rate is 9 times higher than that of Japan, and 3.5
times higher than that of Korea. Higher infant mortality rate implies that
national health status is proportionately poor, and also it produces a serious
effect on the next generation and national development. Primarily,
under-developed countries and developing countries show higher infant
mortality rates, and national development and sustainability generally have
an inverse relationship. Infant mortality rate in Korea shows a positive trend
in terms of sustainability by its reduced number of 12.2 infants among 1,000
infants in 1990, 8.16 infants among 1,000 infants in 2000. Also in Japan, it
improve from 4.6 infants in 1990 to 3.8 infants in 2000. It proves that the
infant mortality rate is closely related to national competency and medical
technology, and is one of the important social and economic indicators closely

related to GDP per capita, as well as mother’s education and health status.
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SOC-7 Life expectancy at birth

O

(@]

O

O

Unit: Age

Data Sources: WHO, World Development Indicators(2002)

Explanation of Indicator: These indicators that measure life expectancy ar
birth are estimated data on average life expectancy.

Relations with Sustainable Development: Life expectancy is a basic indicator
showing the level of national health status and public health policy, and is
used or selected by the UN and Eurostat. Public health and sustainable
development are closely related, and the aggravation of heath status brings
forth serious environmental and health problems in both developed countries
and developing countries. Public health, environment, society, and economic
growth are connected with one another, and thus, consorted effort from each
sector is required. As an indicator showing the rise in life quality of life that
sustainable development pursues, an estimation of remaining average life

expectancy can be directly used with basic need.

age Life expectancy at birth

85
80
75

70
65 |

60
1990 1992 1995 1997 2000

[0 Korea W Japan O China




66

North-east Asia Sustainable Development Indicators

SOC-7 Life expectancy at birth(Age)

Korea Japan China
1990 70.28 78.84 68.87
1991 79.10
1992 70.96 79.15 69.01
1993 79.29
1994 79.69
1995 71.77 79.53 69.40
1996 80.20
1997 72.31 80.42 69.66
1998 80.50
1999 80.57
2000 73.15 80.72 70.26

O Analysis of Statistical Data: The increase in life expectancy is a worldwide

trend, and this trend has applied to Korea, Japan and China. Based on data
in 1990, a 3 year was added for Korea, 2 years for Japan, and 1.5 years for
China. The increase in life expectancy implies that people’s access to medical
services and the development of medical technology came to be high, and
accordingly, quality of life increased. For the EU, as a group developed
nations, life expectancy is already near 80 years, and for Africa, it is slightly
over 50 years. As for Korea and China, they still fall short of the standard
of developed countries, and medical services or economic power do not reach
the level of developed countries. Although life expectancy is used as an
indicator showing public health status, the increase in life expectancy which
is not accompanied by population policy causes various additional problems
such as an increase in the total population and an increase of old aged people
since it means an increase of the average age. Therefore, to pursue longer life
expectancy aligned with systematic population policy becomes a condition for

achieving a sustainable society.
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SOC-8 Improved sanitation facilities % of population with access

O

(@]

(@]

Unit: %
Data Sources: UNICEF(2001), State of the world's children(2002),

World Development Indicators(2002), WHO
Explanation of Indicator: These indicators measure the % of population with
access to improved sanitation facilities, and indicate the proportion of the
population who gain access to where sanitation facilities are, or, where there
are no sanitation facilities within administrative districts, benefitted from
sanitation facilities in other areas.
Relation with Sustainable Development: Sanitation treatment rate is an
indicator showing an effort to reduce load of pollution, and, at the same time,
is a basic indicator showing % of population with access to improved
sanitation facilities as regards to public health. % of population with access
to improved sanitation facilities is an indicator measuring the level of
pollutants discharged by households and industry into the global water

environment.
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SOC-8 Improved sanitation facilities % of population with access(%)

Korea Japan China
1990 32.9 43.7 20.3
1991 35.7 45.8 20.4
1992 38.2 47.5 20.5
1993 41.3 49.5 20.6
1994 42.0 51.4 20.7
1995 45.2 53.2 21.0
1996 52.6 55.0 21.3
1997 60.9 56.8 21.7
1998 66.0 58.4 22.0
1999 68.4 60.2 22.4
2000 70.5 62.1 22.6

O Analysis of Statistical Data: The collection of international standard data on
% of population with access to improved sanitation facilities is still
insufficient. Data regarding % of population with access to improved
sanitation facilities indicated by the World Development Indicators(2002) of
the World Bank, which are based on an international standard and used for
this study, suggest only those of Korea and China as of 2000. Therefore, this
study list data regarding sanitation facilities spread rate as data for
complementing improved sanitation facilities % of population with access. As
for Korea, the rate of 32.9% in 1990 substantially increased to 70.5% in 2000.
However, in China, the rate of 20.3% in 1990 showed insignificant change by
showing 22.6% in 2000. Although data for Japan are not collected in this
study, it is estimated that Japan might record a higher % than that of Korea
and China. If pollutants in the global water environment exceed the limit of
self-purification without any additional treatment, water sources usable for
specific purposes such as drinking water will be reduced, and contagious

diseases will increase.
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SOC-9 Improved water sources % of population with access

0 Unit: %
© Data Sources: UNICEF(2001), State of the world’s children(2002),
World Development Indicators(2002), WHO

O Explanation on Indicator: As indicators for measuring % of population with
access to improved water source, they are measured by % of peolpe who can
use improved water out of the total population.

O Relation with Sustainable Development: Securing improved water is
achieved by constituting private monitoring and administrative organizations
in communities for preventing pollution of upper water sources, and
executing regular monitoring and administration. Indicators on % of
population with access to improved water source is closely connected with

lowering occurrences of diseases and exposure to pollutants related to water.
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SOC-9 Improved water sources % of population with access(%)

Korea Japan China
1990 78.4 78.0
1991 80.1 94.7 81.0
1992 80.0 94.9 83.0
1993 81.1 95.1 85.0
1994 82.1 95.3 82.0
1995 82.9 95.5 83.0
1996 83.6 95.8 90.0
1997 84.5 96.0 91.0
1998 85.2 96.1 89.0
1999 86.1 96.3 90.0
2000 87.1 96.4 92.0

O Analysis of Statistical Data: In "Sustaining Water Pollution the Future of

Renewable Water Supplies' of PAI, revised and introduced in 2000, every
year renewable water supplies usable per capita from all over the world were
measured by the relationship between renewable water sources and
population, according to the data, and each country was sorted by water
status such as drought, lack of water and abundance of water. The number
of countries which were "lacking status of water supplies’, where their
amount of water secured per capita was below 1700 m’ was 7 in 1955, 20 in
1990, and 44 in 1995. Also, it is estimated that 7.2-8.5 billion people in 59
countries will have shortages of water or drought problems, and 2.4-3.2
billion people will experience serious lack or water problems in 2025. This
kind of lack of water not only hurts agriculture and industrial activities but
also is a threatening factor in the supply of improved water. Currently, the
compilation of data on % of people with access to improved water source

based on international standards is not sufficient.
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SOC-10 Health Expenditure % of GDP

(@]

O
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Unit: %

Data Sources: WHO, World Development Indicators(2002)

Explanation of Indicator: These indicators show health expenditure % of
GDP, and they also mean health expenditure as a % of the national scale of
economy.

Relation with Sustainable Development: As one country comes closer to
becoming a developed country, indicators related to health or social welfare
generally go up. It can be a result of various causes including increase in
governmental budget, medical service quality improvement, increasing
concern with health, medical expenses and so on. These indicators have an
advantage in that they make easier comparison among nations or regions.
Health and the economy are closely related, and economic impediments
caused by poverty in developing countries, or inappropriate economic
development that ultimately leads to over-consumption in developed

countries, can bring forth grave environmental and health problems.

Health expenditure % of GDP

®

O - NDNWH»>OUG O ©
T

1990 1992 1994 1996 1998

Korea —---Japan ------- China




72

North-east Asia Sustainable Development Indicators

SOC-10 Health Expenditure % of GDP(%)

Korea Japan China
1990 4.78 591 3.48
1991 4.48 5.94 3.53
1992 4.74 6.19 3.37
1993 4.74 6.45 3.81
1994 4.67 6.71 3.78
1995 4.67 7.00 3.86
1996 4.95 6.95 4.21
1997 5.02 7.22 4.55
1998 5.14 7.20 4.82
1999 542 5.09

O Analysis of Statistical Data: In general, these indicators can be used as
indicators reflecting governmental will in health policy. Thus, it is necessary
for governments to pursue expanding health expenditure to the establishment
of basic health infrastructure and monitoring systems, and at the same time,
to proceed with sustainable health administration by actively taking
advantage of voluntary services in the front line for favorable prevention
services and health administration. Currently, health expenditure as a % of
GDP in Northeast Asian countries is gradually going up. However, there is
a great difference between the size of expenditure in Japan and that of Korea

and China in terms of total amount.
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SOC-11 Immunization, measles % of children under 12 months

O

Unit: %
Data Sources: UNICEF(2001), State of the world’s children(2002),
WHO, World Development Indicators(2002)
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Explanation on Indicator: These indicators are indicators recording the % of

children under 12 month immunized against measles.

(@]

Relation with Sustainable Development: The compilation of information
systems on contagious diseases administration and effective disease
monitoring systems is a basic requirement for achieving sustainable
development. The goal of health policy lies in enhancing social development
potential and productivity by attaining higher health and welfare levels. It
is important to protect children, who are relatively vulnerable to contagious

diseases and environmental threats.
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SOC-11 Immunization, measles % of children under 12 months(%)
Korea Japan China
1990 93 73 98
1991 93 71 96
1992 93 69 94
1993 92 68 94
1994 92 81 89
1995 93 93 93
1996 89 94 97
1997 85 94 96
1998 85 94 97
1999 85 94 90

O Analysis of Statistical Data: Indicators for infant health regarding basic
indicators of children under 12 months immunzed against measles have a
close relationship with the national welfare level and economic level.
Acknowledgement of contagious diseases and a national will for social
security and medical health service, all of which back it up, are closely
connected with national sustainability. The % of children under 12 months
immunized aganinst measles in the three Northeast Asian countries, shows
decrease of the rate in all countries except Japan. However, for Japan, almost
all infants get innoculated for contagious diseases considering the rate
increased from 73% in 1990 to 94% in 1999. However, as Korea and China,
the rates are rather shown to go down compared to 1990 and it seems that

the trend goes against sustainability.
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SOC-12 School enrollment, secondary

Unit: %

Data Sources: World Development Indicators(2002), UNESCO

Explanation of Indicator: These are indicators showing the number of
students who reach secondary school age and enroll in secondary or
post-secondary schools.

Relation with Sustainable Development: These indicators are related to the
level of educational achievement. Since environmental problems are basically
caused by uniformed attitudes and lack of a sense of values towards the
environment, the older generations should infuse growing younger
generations with a spirit of cherishing the environment. Also it is desperately
needed to provide environmental education to induce them to practice

environmental preservation in their lives.
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SOC-12 School enrollment, secondary(%)
Korea Japan China
1990 85.79 96.79
1991 84.07 96.13
1992 85.15
1993 96.90
1994 98.61
1995 95.99
1996 97.37
1997 96.94
1998 50.27

O Analysis of Statistical Data: To solve environmental problem that arise which

are the matter of the highest priority of human beings today, it is important
to understand correctly the causes and solutions of environmental problems
and then to perform them in our daily lives. Thus, to lead people to have
an awareness of practice and attitude towards environmental preservation
with their understanding themselves environmental problems that show in
complex and various ways, each educational organization should prepare
systems to provide effective education and develop effective teaching
methods by for anybody from students to general members of society. In
Korea and Japan which make secondary education obligation, they record
nearly 100% of secondary or past-secondary school enrollment. However, in

China, it recorded more or less 50% in 1998.
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SOC-13 Literacy rate, all adult

O
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Unit: %

Data Sources: UNESCO, World Resources Institute

Explanation of Indicators: Literacy rate, all adult (letter interpretation ability
rate) is defined as the number of people over 15 years, who can write and
read simple sentences.

Relation with Sustainable Development: According to UNESCO, reading
ability indicates potential, contributable to social, economic and cultural
development and an improvement of intellectual ability. Also, as these
indicators are a measure for enabling comprehensive and systematic
judgement on the condition and status of the educational sector of a society,
they are not only availed as basic data for establishing education policy but
also, they are suitable for seeking remedies before the problems become
worsened and keeping up with the execution of education plans by

monitoring.
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SOC-13 Literacy rate, all adult(%

Korea Japan China
1990 95.9 76.9
1991 96.1 77.7
1992 96.3 78.5
1993 96.5 79.2
1994 96.7 80.0
1995 96.9 80.8
1996 97.1 81.4
1997 97.3 82.1
1998 97.4 82.7
1999 97.6 83.4
2000 97.8 84.1
2001 97.9 84.7
2002 98.0 85.4

O Analysis of Statistical Data: Data on the literacy rate of all adults are

indicated on the above table. Letter interpretation ability is an important
factor for exchanging and enhancing opinions on sustainable development,
and also, for increasing capacity to cope with problems of human
environment and development. These indicators facilitate environmental
moral awareness, values, and an achievement of technology as an extension
of sustainable development, and they make effective the participation of the
public in decision-making procedures. Although the data for Japan are not
currently comprised in these data collected by UNESCO after the National
Statistical Office of each country’s having compiled them, the data are
estimated to be measured at a similar level to Korea. On the other hand,
which China shows gradual increase from 76.9% in 1990 to 85.4% of 2002, the

level is still not sufficient when compared to that of Korea and Japan.
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SOC-14 Public social expenditure as a % of GDP

O
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Unit: %

Data Sources: OECD

Explanation of Indicator: As these indicators mean an investment rate in
public and social sectors of GDP, they are an investment rate in public
services including social insurances, public aids and social welfare services,
etc., for elevating people’s quality of life.

Relation with Sustainable Development: Social security and welfare budgets
help ensure human life by supporting people to enjoy normal social lives
with public health, guarantee of income, stability, welfare increases, secure
minimum livelihood, counselling for people, rehabilitation, job offerings,
providing social welfare facilities, etc. The social, health and welfare statistics
not only become basic information for establishing national policy, but also
indicate the level of system and environment for elevating each individual’s

life.
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SOC-14 Public social expenditure as a % of GDP(%)
Korea Japan China
1990 3.16 10.80 12.1
1991 2.96 10.94 12.5
1992 3.25 11.45 12.8
1993 3.33 12.07 12.6
1994 3.38 12.67 13.2
1995 3.67 13.47 13.9
1996 3.90 13.91 14.0
1997 4.27 14.32 14.2
1998 5.94 14.66 14.3
1999 6.47 15.23 14.5
2000 7.04 15.83 14.7

O Analysis of Statistical Data: Korea, Japan and China all show gradual

increase in public social expenditure as a % of GDP. Especially for Japan,
since it keeps consistently over 10-15% of investment rate since 1990,
nationwide investment will on social welfare can be expected. On the other
hand, Korea records 7.04% in 2000, which is only about 50% of Japan’s rate,
and therefore, investment in public society is still smaller in size than in
Japan. Especially when comparing the total amount, there is a very wide
difference between the two given GDP sizes of Japan and Korea. China
records over 12% every year, and the size has been continually increasing
since 1990. This can be said to be a result well reflecting the character of a
socialist state. In terms of increasing rate of investment in the last 10 years,
Korea shows 100% increase in investment between 1990 and 2000. This can
be very positively construed, and it means a gradual conversion from

growth-driven policy to distribution-driven and social welfare policy.
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SOC-15 Population Growth Rate

O
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Unit: %
Data Sources: World Population Prospects(2002), FAO,

World Development Indicators(2002)
Explanation of Indicator: "Population growth rate” implies population growth
rate from the previous year as a widely quoted indicator concerning
sustainable development.
Relation with Sustainable Development: Population growth rate and birth
rate, and relative rate of the spread of population, etc are a structural factor
in the spread of population which affects consumption patterns and
occurrence of waste. Population affects production and consumption, and it
influences sustainable development since the expansion of population
increases pressure on resources. And population growth rate is the very basic
indicator for social and economic sustainable development such as economic

growth, education, health, etc.
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SOC-15 Population Growth Rate(%)

Korea Japan China
1990 1.15 0.34 1.47
1991 0.93 0.31 1.36
1992 0.91 0.25 1.23
1993 0.90 0.25 1.15
1994 0.90 0.34 1.13
1995 1.21 0.38 1.09
1996 1.21 0.26 1.05
1997 0.97 0.26 1.02
1998 0.95 0.25 0.88
1999 0.92 0.19 0.83
2000 0.89 0.17 0.90

O Analysis of Statistical Data: Due to successful family planning, birth rate in

Korea has rapidly dropped from 30% in 1960 to 1.15% in 1990. This trend of
reduction in population growth rate is forecasted to continue, and population
growth is estimated to cease in 2021 when the number of population might
reach 50.6 million. Population structure in Korea is approaching a balanced
state, the last stage of population change. However, it faces new population
problems including a growing number of old aged people, sluggish supply
of labor forces, decrease of school-aged children due to the sudden drop in
birth rate during the past 30 years, and continued low birth rate compared
to population in the late 1980s. As for Japan, population growth rate has been
continually going down. On the other hand, population growth rate in China
has also been constantly decreasing. Increase in population growth worsens
the residential environment and affects sustainability negatively by working
as a major cause of diverse pollution problems. In addition, the increase in
population and population density bring about the depletion of resources and

need for natural resources.
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SOC-16 Population density

Unit: capita per km’
Data Sources: World Population Prospects(2002), FAO,

World Development Indicators(2002)
Explanation of Indicator: These indicators are the most essential ones among
those regarding population, as indicators reflecting the density of human
activity.
Relation with Sustainable Development: As population increases population
density increases, and it has a damaging effect on the residential environment,
and has been a major cause of various pollution problems. Increase in
population and population density increases the need for natural resources
and brings about depletion of resources. Although standardized increase in
population is necessary in general, the increase in population density

deteriorates life quality and the residential environment.

capita/km?2 Population density

600
500
400
300
200
100 |

0

1990 1992 1994 1996 1998 2000

Korea ——---Japan ------- China




84 North-east Asia Sustainable Development Indicators

SOC-16 Population density(capita/km’)

Korea Japan China
1990 434.20 338.83 121.70
1991 438.25 339.88 123.38
1992 442 .25 340.73 124.90
1993 446.23 341.57 126.34
1994 450.25 342.73 127.78
1995 455.74 344.05 129.17
1996 461.31 345.02 130.53
1997 465.83 345.93 131.88
1998 470.27 346.80 133.18
1999 474.61 347.46 134.40
2000 478.83 348.07 135.35

O Analysis of Statistical Data: Korea records the world’s highest level with its
average number of 478.83 people living in Tkm in 2000 since the population
grew as the population density became higher. However, In China where
about 1.5 billion people live, numbers are relatively low compared with Korea
and Japan in terms of its population density which is the population size
versus national land area. Population density over proper level of population
hurts sustainability as a major factor in aggravating the residential

environment and various pollution problems.
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2. The Environmental Sector

ENV-1 CO, emissions per capita

O Unit: metric ton per capita
Data Sources: CDIAC, World Development Indicators(2002)
Explanation of Indicator: These indicators are the total amount of CO, that

(@]

O

occurs annually, and CO, produced by human activity since industrialization
is a major factor in global warming attributable to gas emissions.

O Relation with Sustainable Development: There are numerous kinds of
atmospheric gases which are recognized as greenhouse gases in the air. Those
atmospheric gases have a considerable effect on the balance of radiant energy
in the air of the earth’s atmosphere. The green house gases include CO,,
methane, nitrous acid, CFCs and partly, HCFCs. The substitutes such as
CFCs and HCFCs damage the stratosphere.
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ENV-1 CO; emissions per capita(metric ton per capita)

Korea Japan China
1990 5.63 8.67 2.12
1991 6.13 8.82 2.19
1992 6.65 8.89 2.27
1993 7.20 8.67 2.37
1994 7.71 9.05 248
1995 8.30 9.06 2.64
1996 8.96 9.28 2.74
1997 9.22 9.23 2.68
1998 7.83 8.97 2.50

O Analysis of Statistical Data: At an early stage of environmental pollution,

human activity had little effect on air pollution, and where it did occur the
pollution was regional. However, as the scale of an economy grows bigger,
human activity is acknowledged to change chemical compounds and the
physical character of the air of the earth’s atmosphere. The representative
phenomena of air pollution caused by human activity are the greenhouse
effect and the depletion of the stratospheric ozone layer, and these two global
environmental problems have become a global issue today. Along with
clouds which keep energy balance in the atmospheric elements of the earth,
the evaporation amount of moisture atmospheric compound elements such as
CO, contributes to the greenhouse effect. However, this balance can be
transformed by greenhouse gases emitted as a result of human activities. The
increase of greenhouse gases in the air may cause an increase in the
temperature of the earth’s surface and atmosphere. Most of the CO, emitted
comes out of the combustion of fossil fuels, deforestation and changes in land
use. About 183,000 million tons of CO, came out of the combustion of fuels,
and about 150,000 million tons of CO, were emitted from deforestation and

changes in land use from 1860 to 1984.
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ENV-2 Emissions of SOy by sources
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Unit: 1,000 tons
Data Sources: The Emission Database for Global Atmospheric

Research, OECD Environmental Data Compendium(2002)
Explanation of Indicator: These indicators measure the density of pollutants
in the air in cities by using SO, a representative gas among sulfate
concentrations.
Relation with Sustainable Development: SOy is one of the world's major
air pollutants. SOx gas come from the emission of air pollutants from the
combustion of coal and oil, had industrial production processes. SOx causes
lung and a respiratory diseases, destroys forests, corrodes materials including
buildings and structures, and restrains growth and reproduction of fish and
shellfish as well as plants by bringing acidulation to rivers, lakes, land and

water.
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ENV-2 Emissions of SOx by sources(1,000 ton)

Korea Japan China
1990 1,611 900 18,840
1991 1,597 916 18,600
1992 1,614 872 18,670
1993 1,571 796 18,770
1994 1,603 845 18,840
1995 1,532 827 18,930
1996 1,500 805 19,020
1997 1,356 796 19,110
1998 1,146 851 19,220
1999 1,100 870 19,270
2000 1,056 868 19,390

O Analysis of Statistical Data: The fixed emission sources of air pollutants are
divided into household heating, boilers in industrial sites, steam power plants,
industrial sites, production processes, etc. Air pollutants differ according to
the fuels mainly used by each fixed emission source. In Japan, the emission
of sulphur dioxide alternately shows increases and decreases. On the other
hand, Korea records a higher level, although it shows a rapid drop in
emissions. The decrease of emissions of SOy is estimated to have been
consistently made going into 1990s, due to supplying low sulfate fuels in
metropolitan areas, obligations to use clean fuels, spread of low pollution
automobiles, and gradual strengthening of the admission standards of
gasoline automobiles, although the total amount of fuel use such as oil has
increased annually. In China, on the other hand, are emission continually
rising due to accelerated industrialization, and the level is over 20 times

higher than that of Korea and Japan.
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ENV-3 Vehicles per 1000 peoples
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Unit: per 1,000 peoples

Data Sources: World Development Indicators, 2002

Explanation of Indicator: These indicators show the number of vehicles per
1000 peoples, and "vehicles’ means all types of vehicles.

Relation with Sustainable Development: These indicators can be used as
SDIs in traffic areas for the number of vehicles per 1000 people to replace
indicators on travelling distance by vehicles per capita. To evaluate
sustainability, it is important to consider traffic areas, since there are close
relationship between areas including energy consumption, air pollution and
vehicles. It is indispensible to keep a proper count of vehicles, as this can
develope in a way that goes against sustainable development by causing
problems including air pollution, the aggravation of quality of life, the
increase of congestion costs due to increasing trafficc and energy

consumption.

per 1,000
peoples Vehicles per 1,000 peoples

600
500
400
300
200
100

0

1990 1991 1992 1993 1994 1995 1996

d Korea W Japan O China




90

North-east Asia Sustainable Development Indicators

ENV-3 Vehicles per 1000 peoples(1,000 peoples)
Korea Japan China

1990 79 469 5
1991 98 484 5
1992 120 496 6
1993 142 508 6
1994 167 520 7
1995 188 533 8
1996 210 547 8
1997 226 555

1998 225 560

1999 238

O Analysis of Statistical Data: In Japan which is already among the developed

countries, there were 547 vehicles per 1,000 people in 1996, and that amounts
to over 2 times higher than Korea and 68 times higher than China. It can be
interpreted that the number of vehicles shows a correlative relationship with
national economic strength and propensity to consume household economy.
In Korea, the number of vehicles is half that of Japan while GDP per capita
in Korea are quarter of Japan. This means that still Korea still has many
vehicles given its scale of economy. A number of vehicles over a reasonable
level with respect to land area, runs against sustainable development in terms
of traffic congestion and energy efficiency. As for China, where
industrialization is still in process, the increase rate is extremely small
compared to Korea and Japan. However, China is currently estimated to meet

the most explosive and active demand for vehicles.
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ENV-4 Permanent cropland % of land area
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Unit: %

Data Sources: FAO, World Development Indicators(2002)

Explanation of Indicator: “Permanent Crop” is a crop that uses lands for a

long time, which are not cultivated for several years after the crop is

harvested.

Relation with Sustainable Development: These indicators are necessary for

the effective use and administration of land by pursuing development

consideration towards environmental protection for relatively low value

added lands for the given conditions of area and lands, and also preventing

arable land and quality forest areas that have high productivity and are

worthy of preserving from being converted to lands for other purposes for

"arable and permanent farming areas" which are needed to approach in

various ways considering the mechanization of agriculture and agricultural

productivity.
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ENV-4 Permanent cropland % of land area(%)

Korea Japan China
1990 1.58 1.30 0.83
1991 1.66 1.27 0.83
1992 1.74 1.24 0.86
1993 1.82 1.20 0.96
1994 1.90 1.16 1.02
1995 2.05 1.12 1.14
1996 2.03 1.08 1.17
1997 2.05 1.04 1.20
1998 2.05 1.02 1.20
1999 2.03 1.00 1.20

O Analysis of Statistical Data: The change in land use is an important indicator

concerning the administration of land sources and the establishment of
long-term use plan. While arable and permanent farming areas have been
slightly going down from 1990 to 2000 in Japan, those farming areas have
been steadily increasing during the 1990s in Korea and China. However, as
total population is gradually increasing, area per capita is estimated to be
decreasing more. It means the amount of agricultural product provided to one
person will diminish unless proper levels of productivity are guaranteed, and
it is not desirable in terms of sustainability. Although agricultural
productivity increased thanks to mechanization in agricultural sectors, this
kind of trend is not so affirmative in terms of sustainability given the overall

aging of agricultural workers.
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Sub) Arable land % of land area
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Unit: %

Data Sources: FAO, World Development Indicators(2002)

Explanation of Indicator: These indicators show arable land % of total land
area.

Relation with Sustainable Development: The nature of land is that it is a
limited resource which is changeable according to the methods of use applied
to it. Currently, human demands and the increase of economic activities have
brought about the prevailing unreasonable land use. Therefore, it should be
used reasonably and effectively, avoiding environmental damage. To this
goal, the comprehensive use of land resources and administration methods
should be actively adopted. The change in the arable land rate is an
important indicator regarding the administration of land resources and the

establishment of a long-term use plan.

% Arable land % of land area

25

00—

15

1990 1992 1994 1996 1998

Korea —---Japan ------- China




94

North-east Asia Sustainable Development Indicators

Sub) Arable land % of land area(%)
Korea Japan China
1990 20 13 13
1991 20 13 13
1992 19 13 13
1993 19 13 13
1994 19 13 13
1995 18 13 13
1996 18 13 13
1997 17 13 13
1998 17 12 13
1999 17 12 13

O Analysis of Statistical Data: The percentages of arable land of Korea, Japan

and China are indicated on the above table and chart. The percentages of
arable land in Korea reduced from 20% in 1990 to 17% in 1999 showing a
3% of reduction. On the other hand, the rate in Japan shows no noticeable
difference between 3% in 1990 and 12% in 1999. As for China, it shows no
significant change either from the early 1990s to the late 1990s. Land, as a
physical entity, is made up of soil, mineral materials, moisture and living
things, all of which forms an ecological system which performs diverse
functions indispensible for sustaining environmental productivity and overall
life-support systems. And human beings have used land for gaining various
profits from these functions that ecological systems hold. Therefore, land use
plans should be established for realizing use and development suitable for the
nature of land by building land use plans integrated with urban and

non-urban communities in the future.
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ENV-5 Fertilizer consumption
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Unit: metric ton(million)

Data Sources: FAO, World Development Indicators(2002)

Explanation of Indicator: Fertilizer consumption indicators play a role in
inducing proper use of fertilizers which affect the eutrophication of water.
Relation with Sustainable Development: The increase of food has been the
basis of agriculture policy since those times when it was necessary to solve
chronic food shortages. Accordingly, the development and spread of plant
breeding to produce multiple yields, and the increase of fertilizer
consumption have been actively promoted by the government. Although,
limited restriction-driven policies have taken effect recently, agricultural
policies of preserving the agricultural environment, and comprehensive
agriculture reflecting the notion of sustainable development still have not
taken shape. The use of fertilizer affects environmental friendliness and land

quality, and ultimately lowers sustainable development.
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ENV-5 Fertilizer consumption(metric ton, million)

Korea Japan China
1990 0.96 1.84 27.27
1991 0.93 1.75 29.66
1992 0.96 1.78 29.20
1993 0.97 1.82 25.08
1994 0.96 1.76 28.84
1995 0.98 1.64 35.58
1996 0.91 1.56 35.98
1997 0.99 1.51 35.65
1998 0.87 1.42 36.09
1999 0.87 1.44 36.68

O Analysis of Statistical Data: There are many impure elements such as As, Cd,
Cr, Co, Cu, Pb, Nj, Se, Va, Zn, etc in fertilizers. An excessive use of fertilizer
inhibits solution of organic materials and transforms land to barren land that
suppresses the first production by accumulating mineral materials that plants
cannot make use of. Although chemical fertilizer easily elevates the
productivity of agricultural produce, the remaining elements of the fertilizer
transform land to acid soil and prevent respiration by solidifying soil
particles. Thus, it makes barren soil by diminishing the aerotropic soil
microorganisms that take up absolute majority. Nitrogen fertilizer
consumption in Korea and Japan is gradually going down. However, in
China, the consumption is pretty high compared to that of Korea and Japan,
and once more, it is steadily increasing. Recently, the supply of fertilizer
seems to be consistently expanding, although fertilizer consumption cannot be
so large given the size of farming areas in China. For sustainable use of land,
the use of chemical fertilizers and pesticides should be under control, and it
is necessary for the government to have consistent interest in and

understanding towards the environment of those engaged in farming.
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ENV-6 Pesticide use intensity

O
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O

O

Unit: Kg/ha

Data Sources: FAO, World Development Indicators(2002)

Explanation of Indicator: These indicators are for measuring pesticide use
intensity per area under cultivation.

Relation with Sustainable Development: Organic chemicals remain in the
ecological system due to pesticide use, and secondly, they are accumulated
in soil and living things, and contaminate surface water and underground
water. As a means of relief from harmful insects in agriculture, the chemical
prevention and eradication by pesticides has been generally adopted.
However, the abuse of pesticide increased production costs, hurt human
health and the environment, and affected the international trade in
agricultural products. The abuse of pesticides might temporarily elevate
agricultural productivity, but, its effect on the environment is severe, and in

particular, it threatens the diversity of living things.
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ENV-6 Pesticide use intensity(kg/ha)
Korea Japan China
1990 11.9
1991 13.1
1992 12.9
1993 12.7
1994 12.9
1995 13.0
1996 12.5
1997 12.2
1998 11.1
1999 12.8
2000 12.8

O Analysis of Statistical Data: Agriculture has positive and negative aspects

from environmental perspectives. Farming activities can bring about the
deterioration of soil quality and the loss of bio diversity. But they are helpful
to absorb the gases which contribute to global warming, protect landscapes,
and prevent floods and landslides. The amount of pesticide use in Korea is
shown on the above table and chart. Pesticide use per 1 ha in Korea shows
a contradictory trend to sustainability. It is shown to be consistently used,
except that it showed a temporal decrease of pesticide use in 1998, a financial
crisis period. The abuse of pesticides might temporarily raise agricultural
productivity, but, when the rate goes down, it is hard to cope with the results.
For sustainable agriculture, it is necessary to focus on lasting improvements

in productivity rather than temporary short-term promotion of growth.
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Sub) Crop production index
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Unit: 1989-1991 = 100

Data Sources: FAO, World Development Indicators(2002)

Explanation of Indicator: These indicators are on food that is related with
basic human needs. These indicators are converted from productivity in
agricultural products, which were set up with 1989-1991 as base years (100)
Relation with Sustainable Development: Currently, the status of agriculture
and agricultural districts is estimated to have considerable difficulties in
terms of sustainability worldwide. In particular, the abuse of pesticides and
chemical fertilizer makes soil and water pollution in agricultural districts
worse. Also, the outflow of manpower due to worsening living environment
and income level occurred a hollow phenomenon which made an agricultural
structure of small family farming system. Under these conditions, there are
fundamental limit in securing a competitive price with other agricultural

products exporting countries that have large market farming systems.
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Sub) Crop production index(1989-1991=100)
Korea Japan China
1990 99 102 102
1991 97 95 103
1992 103 100 106
1993 101 88 114
1994 99 99 116
1995 106 96 125
1996 108 93 135
1997 108 95 139
1998 104 87 141
1999 110 89 144
2000 108 89 140

O Analysis of Statistical Data: While productivity in Korea and China
increased, productivity in Japan has noticeably decreased compared to 1990.
In particular, agricultural productivity in China rose 40 points compared to
1990, and this increase is the highest of the three countries. The increase of
production in China is thought to have been primarily affected by chemical
fertilizer or pesticide introduced in the 1980s. However, the increase in
production made this way causes serious side-effects on the soil and water
quality of farming lands and thus, it cannot be developed in a sustainable
way. On the other hand, the sustenance of regular productivity is necessary
in solving problems on foods related to basic human needs. To this goal, the
administration system of agricultural genetic resources, we must foster the
seeding industry to hightech industry which realizes high value added, as
well as developing and distributing strategic agricultural instruments for
cultivating new technology and exact agriculture.



Il. Sustainable Development Indicators on Northeast Asia 101

Sub) Livestock production index
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Unit: 1989~1991=100

Data Sources: World Development Indicators, 2002

Explanation of Indicators: These indicators are the production of livestock
raised by humans.

Relation with Sustainable Development: These indicators show livestock
production and provide environmental information for establishing policies
by showing environmental pressure and change in raising livestock in a
country. These indicators can be measured by the amounts of phosphate and
nitrogen discharged from livestock per unit area, and by the number of
livestock per area of farming land. These indicators can be used for figuring

out the livestock production rate with in agricultural production as a whole,
after having been analysed.
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Sub) Livestock production index(1989~1991=100)

Korea Japan China
1990 100.8 99.8 99.1
1991 104.2 99.8 109.7
1992 124.9 101.2 119.9
1993 131.5 101.0 134.2
1994 134.2 98.8 151.2
1995 137.8 97.4 165.9
1996 148.2 96.2 171.6
1997 156.0 95.6 189.5
1998 162.1 94.8 201.7
1999 160.2 94.2 210.7
2000 144.5 93.7 217.5

O Analysis of Statistical Data: While livestock productivities in Korea and
China increased, livestock productivity in Japan showed a gradual decrease.
In particular, China records a growth rate over 2 times higher in 2000 than
in 1990. This is because livestock increased due to improved quality of
provender and improved varieties. Although it shows sustainable nature in
terms of food, the livestock production over a reasonable level might affect
sustainability negatively with waste water from livestock farming and the
increase of diseases due to the livestock. Hence, for the sustainable
production of livestock, it is necessary to equip livestock waste water

treatment facilities which are above the reasonable level of the increase in

livestock
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ENV-7 Forest area as a percent of total land area

O

(@]

O

O

Unit: %

Data Sources: WCMC, FAO, World Resources Institute

Explanation of Indicator: These indicators show forest area as a percentage
of total land area.

Relation with Sustainable Development: A forest can be the most important
element for sustainable development by providing wood and other forestry
resources, preventing soil erosion, sustaining biodiversity, absorbing CO2,
controlling floods, etc. Forests are the most diverse ecological systems on the
earth. As a representative land ecological system that constitutes an
environment of the earth, it creates diverse economic environmental value,
and thus, it is an indispensible resource for the sustainable development of

human beings.
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ENV-7 Forest area as a percent of total land area(%)
Korea Japan China

1990
1991
1992
1993
1994
1995
1996 88.5 91.4 51.8
1997
1998
1998
1999
2000

O Analysis of Statistical Data: Systematic forest administration has become an
international issue, since the way of managing forest resources can affect not
only neighboring countries, but also the whole earth. In the "Montreal
Process", an international discussion on forests, 7 standards and 67 indicators
that basically pursue voluntary sustainable forest administration were
decided. Those 7 standards consist of the preservation of biodiversity, the
retention of productivity of forest ecological systems, the retention of the
health and vitality of forest ecological systems. the preservation and retention
of soil and water resources, the retention of the contribution of forests to
carbon in the earth, and finally the retention and intensification of social and
economic conveniences of forests, law, systems, economic structures, etc. The
percentages of forest area of the three countries in Northeast Asia in 199 are
indicated on the above table and chart. The percentages of forest area in

China is small compared to that of Korea and Japan.
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ENV-8 Urban population
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Unit: %

Data Sources: World Development Indicators(2002)

Explanation of Indicators: The rate of urban population is a representative
indicator showing the rate of urbanization in a specific country along with the
rate of urban area.

Relation with Sustainable Development: The majority of the world
population will live in urban areas from now on. However, urbanization
might necessitate increases in water, energy and housing supplies for
meeting the demands of a urban population, and this can hurt sustainable
development. Thus, the indicators on it are commonly used by the UN and
others. In particular, as for developing countries in particular, settlement in
urban areas can be a threat to various global environments and to

development.

% Urban population
90

70

50 |
40
30 — .
20

10

1990 1992 1994 1996 1998 2000

Korea —---Japan ------- China




106 North-east Asia Sustainable Development Indicators

ENV-8 Urban population(%)

Korea Japan China
1990 73.8 77.4 26.2
1991 74.7 77.5 26.4
1992 75.6 77.7 27.2
1993 76.4 77.8 280.
1994 77.3 78.0 28.9
1995 78.2 78.1 29.7
1996 78.9 78.2 30.2
1997 79.7 78.4 30.7
1998 80.4 78.5 31.1
1999 81.2 78.7 31.6
2000 81.9 78.8 32.1

O Analysis of Statistical Data: The rate of urban population, one of indicators
which shows the degree of urbanization of a country, is shown above. In
Korea, one of the countries which has already been pursued the most rapid
urbanization in the world, urbanization is almost realized since 1990, and
since then, over 80% of urbanization had been by 2000. However, in Japan,
where the difference in population between urban and agricultural areas is
consistently retained, there is no great change when comparing the early 90s
and late 90s. However, the rate of urbanization in China just rests on the rate
of 32% which falls short of the average rate of developed countries, although
China has propelled economic development since the late 70s. Nevertheless,
many problems related to urbanization including the aggravation of
residential environments, and the rise of environmental problems are arising.
The guiding function should be strengthened as a means of urban
administration, and the fortification of urban planning, and the creation of
specialized functions in of small towns covering landscape and environmental

sectors should be also promoted.
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ENV-9 Chemicals % of value added in manufacturing
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Unit: %

Data Sources: OECD Environmental Data Compendium 2002

Explanation of Indicator: These indicators are indicators measuring chemicals
% of value added in manufacturing.

Relation with Sustainable Development: Around 100 thousand kinds of
chemicals are commercially circulated worldwide, and among them, about
2,000 kinds of chemicals are classified as harmful chemicals. While, these
harmful chemicals are sometimes used for industrial raw materials, they are
also used for industrial products that take specific shapes, and finished
products such as consumer products. Even if those harmful chemicals show
diverse harmful effects, they are still widely used in industries at large due
to their economic effect, efficiency, chemical stability, the absence of

replaceable chemicals, and so on.
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ENV-9 Chemicals % of value added in manufacturing(%)

Korea Japan China
1990 9 10 13
1991 8 9 13
1992 8 10 12
1993 9 10 10
1994 8 10 10
1995 7 10 11
1996 9 10 12
1997 10 10 12
1998 11 10 11
1999 10 10

O Analysis of Statistical Data: Chemicals produced in the chemical industry are
actually usable for producing all artificial goods. Today, chemical industries
all over the world produce thousands of materials, and chemical companies
sell them to other industries, enterprises or consumers. These chemicals are
mixed in the chemical industry and sold as preparation(which does not
mutually react and is made from more than 2 mixtures). However, chemicals
can have detrimental effects on human body and environment in each step
of distribution, using process and disposal. When they are used, they can find
their way to humans via environmental metabolism such as accumulation
underground water, soil, environment and living creatures, and eventually
they can do unexpected harm to the human body and all environments.
Therefore, WSSD agreed that chemicals should be produced and consumed in
such a way that their negative effects on the human body and the
environment can be minimized, and also agreed to diminish the harmful

aspects of heavy metals by 2010.
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ENV-10 Fishery Production

O

(@]

O

O

Unit: 1,000 tons

Data Sources: FAO, OECD Environmental Data Compendium 2002
Explanation of Indicator: These indicators show total amount of fish caught
for one year.

Relation with Sustainable Development: The increase in fishery can hurt
sustainability by causing extermination crisis of fishes at a global level. In the
long-term, overseas fishery not only affects neighboring communities, but also
it gradually shows a limit to the capacity of the ocean itself which contributes
to satisfying the demands of food of the earth. As for Korea which has
half-closed sea areas, the ecological system of potential and exclusive
economic fishing zones is heavily affected not only by Korea, but also by
Russia, China, North Korea, Japan, etc. Thus, it is necessary to promote
international cooperation in preserving these ecological system of the zones

and fish resources at a local level.
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ENV-10 Fishery Production(1,000ton)
Korea Japan China
1990 2,467 9,552
1991 2,172 8,499
1992 2,321 7,732
1993 2,257 7,256
1994 2,358 6,619
1995 2,320 5,968
1996 2,414 5,935
1997 2,204 5,928
1998 2,027 5,265
1999 2,120 5,204
2000 1,823 4,991

O Analysis of Statistical Data: Fishery in Korea showed a rapid increase in
1980s, but it has been kept within a regular range since the middle 1980s. It
records a high fishery rate of over 2% of all fisheries in the world, on the
basis of total fishery. Fishery overseas among total fishery is up to 98-99%,
staying higher than 91%, the average of the world, or 95%, the average of the
OECD. In Korea, the production of coastal and offshore fishery has been more
important due to the recession in pelagic fishery and the increase of high
value added of the products of coastal and offshore fishery in 1980s. This
trend is anticipated accelerate owing increase of national demands towards
quality animal protein. However, there are difficulties in consistently
developing coastal and offshore fishery due to the reduction and devastation
of coastal fishing area and ecological systems by land reclamation, illegal
fishery, industrial waste water, waste, oil and reduced fishery resources
because of illegal fishery. Japan shows a sudden reduction in fishery
compared to 1990. This has both positive and negative aspects from
sustainability perspectives.
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ENV-11 Water withdrawals per capita annual total
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Unit: m’

Data Sources: FAO, World Resources Institute

Explanation of Indicator: These indicators show specific water withdrawals
available per capita annual total.

Relation with Sustainable Development: These indicators evaluate water
amount for preparing for basic demands of individuals in a specific society.
They help us to understand how preparation concerns water supplies, and
where a prior right is regarding the basic demands. To meet the basic needs
of humans, proper amounts of water are indispensible for life, health and
development. In fact, in most cases, as development is proceeds, the demand
for water per capita also increases for individual, social and agricultural
purposes. Regarding sustainable development, these indicators can be a direct

indicator for the effective administration of water resources.
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ENV-11 Water withdrawals per capita annual total(m3)
Korea Japan China

1990
1991
1992 735
1993 439
1994 531
1995
1996
1997
1998
1999
2000

O Analysis of Statistical Data: These indicators show the degree of
development of water sources for national demand for water, which play a
role in measuring the water shortage weakness of a nation. The evaluation
on sustainability of change in water withdrawals is related to the availability
of water. The changes in water resources and among nations are followed
by the functions of climate, population and economic development, as well
as economic and systematic abilities for administering water resources and
demand for water. Water resources are indispensible for human health,
economic production and social development. Although improved water
circulates, it is a limited resource. In other words, it can be administered in
a sustainable way through careful use and treatment. Currently, improved
water is abundant on a global scale, however, certain countries or regions
are still running short of improved water. Even though water resources on
the earth circulate again and again as a circulation of a floodgate, improved
water resources available for human or environmental use are limited as

many water areas get contaminated by pollutants.
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ENV-12 Organic water pollutant[BOD] emissions

O Unit: kg per day(million)

0 Data Sources: World Development Indicators(2002)

O Explanation of Indicator: BOD is an amount of oxygen consumed or required
for microbial resolution (oxidation) of an organism in water.

O Relation with Sustainable Development: When urban waste water and plant
waste water are discharged in to natural water areas including rivers, lakes
and sea areas, natural water quality gets contaminated by organisms which
are apt to become oxidized. BOD indicates an amount of dissolved oxygen
usable for the oxidization of aerobic germs in water as mg/ ¢ or ppm. BOD
means the intensity of organisms that can dissolve living things. Organisms
in water include hard detergent, components of pesticide, lignin or other
organisms that are hard to dissolve. And it is impossible to dissolve those

materials like the resolution of living creatures, and they are not included in

BOD data.
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ENV-12 Organic water pollutant|BOD] emissions(kg/day, million)

Korea Japan China
1990 0.37 1.56 7.04
1991 0.35 1.58 7.38
1992 0.34 1.56 7.52
1993 0.35 1.55 7.30
1994 0.35 1.49 7.54
1995 0.35 1.47 7.60
1996 0.34 1.44 7.42
1997 0.32 1.42 8.49
1998 0.28 1.43 7.02
1999 0.29 1.42

O Analysis of Statistical Data: Sustainable development heavily depends on the
possibility of water use for various purposes from domestic demand to
industrial use. The aggravation of health due to water quality problems can
lower working abilities, and affect the growth and education of young people.
Therefore, it is important to monitor pollution by organisms to provide
information needed for policy decisions on identifying areas or pollutants that
give threats to health, proper water treatment sustainable improvement of
water. While BOD emissions in Korea and Japan have dropped consistently,
BOD emissions in China have increased constantly, and then it is shown to
decrease slightly. The lower the BOD level is, the better the water quality is.
The indicators for Korea and Japan show decreased BOD emissions, and they

have a positive effect on sustainability.
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ENV-13 Dissolved Oxygen

© Unit: mg/liter

o Data Sources: OECD Environmental Data Compendium 2002

O Explanation of Indicator: It means oxygen dissolved in water of fluids as a
state of molecule.

O Relation with Sustainable Development: In the previous century, numerous
industrial complexes were built in the process of achieving speedy economic
growth around the world. And due to the formation of new cities and
centralization towards urban areas, industrial waste water and estuary
harbors in urban areas flew into the sea without proper treatment in advance.
This has created serious environmental problems by exceeding the limit for
self-purification in some coastal areas, DO can be used as a direct means of

measuring.
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ENV-13 Dissolved Oxygen(mg/l)
Korea Japan China
1990 9.9 9.0
1991 9.4 9.1
1992 9.1 9.2
1993 8.8 9.4
1994 7.5 9.1
1995 8.7 9.6
1996 8.7 9.6
1997 9.1 9.4
1998 10.0 9.4
1999 8.3 9.3
2000 8.2 9.3

O Analysis of Statistical Data: The DO data used in this study are measured
in Yodo River in Japan and Han River in Korea. In Korea, dissolved oxygen
showed a continual drop and then went up from 1995. However, it indicates
that water quality became aggravated again starting from 1998. As for Japan,
it shows alternate increase and decrease, and the quality of water has
deteriorated since 1996. With DO indicators, the higher the level is, the better
the quality of water is. Recently, this have proved that the quality of water

in both countries has worsened in terms of sustainability.
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ENV-14 Protected Area percent of total area
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Unit: %
Data Sources: World Databases on Protected Area(WDPA),

World Resources Institute
Explanation of Indicator: These are indicators measuring protected areas as
a percentage of total area.
Relation with Sustainable Development: These indicators are for constituting
the preservation of biological resources and sustainable use systems, by
preparing for the establishment of protection facilities, monitoring and
participation plans in communities, and expanding protected areas for the

preservation of a good natural ecological system.
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ENV-14 Protected Area percent of total area(%)
Korea Japan China

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003 3.6 14 7.8

O Analysis of Statistical Data: This trend is shown for many countries that
reflect their political will as interest in the preservation of nature has
increased recently. The percentage of preserved area in Japan is the highest
among the three Northeast Asian countries, while the rate in Korea records
the lowest level of 3.6%. However, natural parks which have become a major
indicator, are consistently increasing and in particular, parks in urban areas
are notably increasing in Korea. Also, as for specially designated preserved
areas of ecological systems, although the scale is small, it is actually executed,
and above regular level of limited development this area is preserved at all
times. Preparing preserved areas is an important way to preserve of
ecological systems. Forests in Korea are consistently diminished, and it does
not only mean the decrease of forest, but also the decrease of areas that

preserve ecological systems from human activities.
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3. The Economic Sector

ECO-1 Gross Domestic Product per capita

O

Unit: US$(1995)
Data Sources: World Development Indicators(2002), IFS(2003)
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O

Explanation of Indicator: These indicators are converted on the basis of US
dollars as of 1995, and then divide the GDP by population within a given
period or year.

(@]

Relations with Sustainable Development: As a basic indicator for growth,
GDP reflects the change in total production of goods and services by
measuring the level and range of total production. These indicators on GDP
can measure the range of how much production by each individual can
contribute to the development process by allocating total production to each
population unit. The indicators show the status of economic development

concisely and clearly as whole indicators representing economic growth.
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ECO-1 Gross Domestic Production per capita(constant 1995, US$)

Korea Japan China
1990 7,967.4 39,955.4 349.2
1991 8,622.3 41,073.7 376.1
1992 9,008.9 41,351.4 424.5
1993 9,418.9 41,422.2 476.5
1994 10,104.9 41,692.7 531.5
1995 10,873.6 42,185.8 581.2
1996 11,467.4 43,537.8 630.2
1997 11,925.3 44,205.7 678.9
1998 11,022.3 43,609.2 724.7
1999 12,111.4 43,855.8 768.8
2000 13,062.1 44,830.4 824.0

O Analysis of Statistical Data: GDP per capita between Japan and Korea shows
around 4 times difference. GDP per capita in Korea showed a slow rise and
suddenly has picked up from the late 1980s. After then, Korea recorded the
highest growth rate among OECD countries by showing continual increase.
This numerical value was temporarily reduced due to the sluggish economy
and exchange rate fluctuation around the time of economic crisis that
occurred in 1997. However, considering the upbeat move since 1998, this is
shown to be temporary, and stable recovery is expected if restructuring and
economic reforms are consistently realized. Along with the existing growth,
this recovery is attributed to the recovery of the value of the won that went
down in short-term, stability gained by the recovery, and foreign investment
which has constantly flow in. GDP per capita is expected to show stable
growth, given the population growth rate which is retained at a low level.
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ECO-2 Services, etc, value added % of GDP
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Unit: Annual growth rate(%)

Data Sources: World Development Indicators(2002), IFS(2003)

Explanation of Indicator: These indicators record the rate of exports increase
on goods and services which constitute international accounts.

Relation with Sustainable Development: Exports are the most important
factor in today’s national economy. The goods acquired by exports generate
national economic growth. In Particular, exports and imports of each country
become an important means to weaken or strengthen national competency in
an instant by FTA which is recently drawing worldwide attention. On the
other hand, the activation of service trade has a positive impact on
sustainable development. To promote sustainable growth by trade, sound
microeconomic policy and environmental policy should be pursued together,
so that they can have a positive effect on the improvement of access to export

markets.
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ECO-2 Services, etc, value added % of GDP(%)
Korea Japan China
1990 48 58 31
1991 48 59 33
1992 49 60 34
1993 50 62 33
1994 50 63 32
1995 51 64 31
1996 51 64 30
1997 52 65 31
1998 51 66 32
1999 52 66 33
2000 53 33

O Analysis of Statistical Data: The increase of exports of goods and services in
trade means that it proceeded towards a sustainability way. In a small open
economy like Korea, exports are a very important driving force for the
national economy, and Korea has recorded over 10% exports growth rate
continually since 1990. However, the rate sharply went down in 1996 and
1998 when an economic crisis hit Korea. Japan records less than 10% of
exports growth rate, and just like Korea, it showed minus growth in 1998,
which means Japan was severely hit by more than just Korea in terms of
exports when the economic crises happened in Asia. On the other hand,
China records sharp rises in export growth rate every year, which implies
that exports have become a big driving force for economic growth in China

along with annual economic growth rate of 8-9% annually.
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ECO-3 Central government debt, total-% of GDP
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Unit: %

Data Sources: World Development Indicators(2002), IFS(2003)

Explanation of Indicators: These indicators mean the ratio of debt to GDP,
which the government bears.

Relation with Sustainable Development: These indicators measure the degree
of debt and help to evaluate foreign liabilities of the central government. The
higher the ratio of debt of the central government is, the more difficult it is
to secure financial resources and investment into the sustainable development
sectors. Due to this, sustainable development makes slow progress. Surplus
debt arises when mid-to-long term debt scale exceeds the repayment amount
from a debtor country. There is no simple principle for measuring the proper

share, instead it can vary according to each country.

% Central government debt, totals % of GDP

1990 1991 1992 1993

[0 Korea W Japan O China




124 North-east Asia Sustainable Development Indicators

ECO-3 Central government debt, totals % of GDP(%)
Korea Japan China
1990 8.3 54.3 6.5
1991 11.5 40.0 6.2
1992 11.3 40.7 5.8
1993 10.4 43.7 53
1994 9.4 6.1
1995 8.4 6.5
1996 8.0 7.3
1997 10.4 8.2
1998 10.0
1999 12.7

O Analysis of Statistical Data: The debt ratio of Korea repeats rises and falls
within the ranges of 8-11%. However, in Japan, it records relatively higher
governmental debt ratios of 40-50%. This ratio is a very high numerical value,
and it means sustainability in Japan is widely retarded owing to excessive
financial deficit. On the other hand, China shows gradual increase in the debt

of the central government since the 1990s.
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ECO-4 Industry Production Indices
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Unit: 1995=100

Data Sources: OECD Environmental Data Compendium 2002

Explanation of Indicator: These indicators show the changes indicated by the
time of mining and manufacturing industries production as statistically
proportional numbers.

Relation with Sustainable Development: Considering monthly or annual
production, it is impossible to know the change only with actual production.
Therefore, production is compared on the basis of a certain year being 100
for the production of Korea and Japan. Thus, the numbers showing
production in a certain month as a percentage of this are called indicators,
and industrial production indicators came from mining and manufacturing
productions. Industrial production indicators do not observe the change by
certain unit items such as rice or steel instead, they are a comprehensive
production indicator of comprehensive mutually distinct goods including

mining, steel, machines, textiles, chemicals, food, pulp, etc.
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ECO-4 Industry Production Indices(1995=100)

Korea Japan China
1990 66 103 103.4
1991 73 105 114.4
1992 77 99 121.2
1993 80 96 120.1
1994 89 97 118.9
1995 100 100 114.0
1996 108 102 112.5
1997 114 106 111.3
1998 106 99 108.9
1999 132 100 108.5
2000 154 105 109.8

O Analysis of Statistical Data: Industrial production indicators in Japan show
almost no change for the past 10 years. They repeat rises and falls with the
range of 96-106 after having recorded a peak of 106 points in 1997. When
simply evaluating these indicators, it seems that economic drive in Japan
almost reaches a limit, and then keeps a regular level consistently. On the
other hand, the indicators in Korea have gone about threefold compared to
1990. When considering the year 1995 as 100, industrial production indicators
as of 2000 are calculated to be 154 points, which is a sharp rise compared to
63 points in 1990. For both countries, the indicators went down together
during the time of the economic crisis in 1997-1998. In particular, the growth
rate of indicators is shown to have increased since the economic crisis, rather
than in the times before the economic crises. On the other hand, China
showed a gradual drop after it had recorded its peak of 121.2 points in 1992.
Given the recent growth pattern in China, industrial production is estimated

to drop more than in 90s.
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Sub) Labor Productivity in Business Sectors

O Unit: Growth rate compared to the previous year, %

o Data Sources: OECD Environmental Data Compendium 2002

O Explanation of Indicator: Labor productivity is the rate between regular labor

input and production earned from the labor, and these indicators measure

labor productivity limited to business sectors. In this study, the OECD defines

business sector indicators as a part excluded from the public sector.

O Relation with Sustainable Development: Labor productivity means labor

efficiency, and also implies the rate of production as a result of labor input.

Wage growth rate means money that workers get paid by offering their labor.

The comparison between labor productivity and wage growth rate indicates

whether wage are changed according to the movement of labor value. To

make a fair comparison, a standard should be clearly set up whether it be

based on nominal value or practical value.
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Sub) Labor Productivity in Business Sectors(%)
Korea Japan China
1990 6.4 3.6
1991 6.6 1.5
1992 3.8 -0.1
1993 4.6 0.1
1994 5.3 1.0
1995 6.3 1.7
1996 4.8 3.0
1997 3.6 0.9
1998 -0.7 -0.8
1999 9.8 0.6
2000 5.1 3.2

O Analysis of Statistical Data: Generally, Korea shows a higher productivity
increase rate than Japan. Korea had shown a gradual up-turn of 3-7% in its
labor productivity, and dropped heavily by -0.7% in 1998, a time of economic
crisis, compared to the previous year, and then it climbed sharply again by
9.8% in 1999. On the other hand, Japan showed its labor productivity growth
rate within the range of 1-3%, which is lower than that of Korea, and it went
down sharply by -0.8% in 1998, a time of economic crisis, and then rose again
in 1999 like Korea by 0.6%. The labor productivity data used in this study
are based on data by the OECD, and thus, the data of China are not yet

available.
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Sub) Economically active population in the primary sector,

% of total population
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Unit: %

Data Sources: OECD Environmental Data Compendium, 2002

Explanation of Indicator: These indicators signify the economically active

population engaged in agriculture, hunting, fishery and forestry.

Relation with Sustainable Development: Economically active population

means those who offer labor for producing goods or services, and have the

intention and ability to offer them among a population over 15 years old in

a given survey period. In other words, it means the employed and the

unemployed. In this study, the relationship between sustainable development

and the indicators was examined by looking at the economically active

population engaged in the primary sector such agriculture, hunting, fishery

and forestry.

%

40
35
30
25
20
15
10

Economically active population in the primary sector

1990

1992 1994 1996 1998 2000

Korea —---Japan ------- China ‘




130 North-east Asia Sustainable Development Indicators

Sub) Economically active population in the primary sector, % of total
population(%)

Korea Japan China
1990 8.29 3.78 34.10
1991 7.93 3.58 33.80
1992 7.57 3.39 33.04
1993 7.23 3.22 31.80
1994 6.89 3.04 30.57
1995 6.53 2.88 29.33
1996 6.21 2.72 28.44
1997 5.91 2.58 28.17
1998 5.62 2.44 28.16
1999 5.35 2.31 28.37
2000 5.08 2.18 28.39

O Analysis of Statistical Data: The size of the economically active population
in the primary sector (agriculture, hunting, forestry and fishery) has been
rapidly dropping across Korea, Japan and China. In particular, Japan shows
a broad width in changes, and Korea also shows a big fall. It is estimated that
the economically active population is gradually decreasing, as countries
become industrialized and also the demand for the primary sector goes down
as a consequence. China still has a higher population in the primary sector,
and it is becoming an industrialized society. The decrease in the economically
active population in the primary sector has both positive and negative effects
in terms of sustainable development. one positive aspect is that natural
resources can be protected from the soil pollution, overfishing, overhunting
and reckless deforestation. On the other hand, the deterioration in human life
quality owing to the imbalance between supply and demand due to the
collapse of the primary sector is a negative aspect.



Il. Sustainable Development Indicators on Northeast Asia 131

ECO-5 Total PAC expenditure as a % of GDP

Unit: %

Data Sources: OECD Environmental Data Compendium(2002)

Explanation of Indicator: These indicators show actual costs spent in
preventing, reducing and removing pollution and combatting the devastation
of environment, as GDP expenditures for the prevention of environmental
pollution.

Relation with Sustainable Development: These indicators measure national
efforts consumed in protecting and restoring an environment. In other words,
it can be seen as the measurement of economic costs imposed by society for
the protection of environment. Although these indicators measure social
efforts for protecting the environment, low level of expenditure does not

necessarily mean the debasement of the environmental level of a country.
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ECO-5 Total PAC expenditure as a % of GDP(%)

Korea Japan China
1990 0.90
1991 0.92
1992 1.5 1.2 0.94
1993 1.5 0.96
1994 1.5 1.3 0.97
1995 1.6 1.3 0.99
1996 1.6 1.4 1.01
1997 1.7 1.3 1.04
1998 1.6 1.3 1.05
1999 1.6 1.4 1.08
2000 1.5 1.10

O Analysis of Statistical Data: In Korea, expenditure on the environmental
sector of the GDP shows an increase starting from the 1990s. And yet, in the
economic crisis that occurred in 1997, the investment has been slowly
decreasing ever since, although it is a drop of a narrow range. It can be said
that the prior order of the environmental sector is conceived to be lower than
that of the economic sector. The public sector switched its investment in the
environment sector to other sectors, and enterprises invest first in profitable
sectors in restructuring, while reducing their investment into the
environmental sector. Since these kinds of structural change lack promptness,
even if an economic crisis gets better, the effect does not instantly come up,
and expenditures on the environment will rise at a certain interval. Also,
these indicators tend to emphasize an effective means of protection and lesser
level of purification costs more than others. On the other hand, Japan invests
at the rate of 1.3-1.4% consistently for reducing environmental pollution and
although the rate seems to be lower than that of Korea, in terms of actual

investment costs it is over 10 times as high as that of Korea.
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ECO-6 Household final consumption expenditure
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Unit: constant 1995 US$(billion)

Data Sources: World Development Indicators(2002), IFS(2003)

Explanation of Indicator: These indicators are for measuring sustainable
consumption.

Relation with Sustainable Development: The final consumption expenditure
in the private sector means consumption expenditures of household and
nonprofit organizations in the private sector on final productions within a
fixed period. With in that, expenditures on second-hand goods, which are
calculated as consumption expenditure in the past, are excluded. Household
final consumption expenditure among final consumption expenditure in the
private sector is comprised of various items including food, tobacco, clothes,
shoes, rent, water, light, heat, transportation, education, culture, leisure, etc.,

according to the purpose of expenditure.
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ECO-6 Household final consumption expenditure(constant 1995 USS, billion)

Korea Japan China
1990 187.6 2,629.3 198.1
1991 202.6 2,700.2 217.6
1992 213.7 2,769.4 248.8
1993 225.7 2,818.9 272.1
1994 244.2 2,890.7 293.1
1995 267.6 2,931.6 322.6
1996 286.5 3,001.3 355.7
1997 296.6 3,024.0 372.5
1998 261.7 3,025.9 397.1
1999 290.6 3,063.3 423.9
2000 311.2 450.5

O Analysis of Statistical Data: Individual consumption shows a very similar
pattern in GDP change. This is because the rate of individual consumption
of GDP does not rapidly change within a short term. The overall increase of
individual consumption means the increase of transportation, sightseeing,
leisure and energy use, as well as the occurrence of waste. However, it can
be interpreted at the level of increasing the demand for environmentally
friendly products at the same time. The scale of final consumption
expenditure in the household sector in Japan and Korea a difference by a
factor of 10. Although it is basically due to the difference between the scales
of the economics in the two countries, Japan shows a higher propensity
towards household consumption. In Korea, household consumption increased
slightly every year, dropped during a time of economic crisis in 1997-1998,
and since then has been going up again. In Japan, it constantly rose until
1997, and it has been sluggish since 1998. In addition, in China, although it
shows a steady upward trend in its household consumption expenditure

since the 90s, it is still very minimal.
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ECO-7 Commercial energy use per capita
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Unit: TOE

Data Sources: World Development Indicators(2002), IEA(2001)

Explanation of Indicator: These indicators mean commercial energy use per
capita within a fixed area and a fixed period.

Relation with Sustainable Development: Commercial energy has been an
indispensible element in economic growth along with capital and labor.
Developing countries like Korea, where industrialization was driven rapidly
in the process of economic growth, have shown sudden increases in
commercial energy use, which is generally observed in developing countries.
In other words, the demand for commercial energy increases in proportion
with economic growth as industrial structure is highly developed in the
process of economic growth. The higher the economic growth level goes, the
lower quality commercial energy such as coal is replaced with high quality

commercial energy such as electricity and gas.
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ECO-7 Commercial energy use per capita(TOE)

Korea Japan China
1990 2,141.9 3,552.2 768.7
1991 2,308.5 3,620.7 760.9
1992 2,593.1 3,678.4 778.6
1993 2,874.5 3,702.4 812.6
1994 3,050.1 3,869.6 840.3
1995 3,315.5 3,968.0 888.0
1996 3,610.3 4,063.6 918.6
1997 3,877.9 4,106.4 903.3
1998 3,550.2 4,042.5 879.9
1999 3,870.5 4,069.9 868.2

O Analysis of Statistical Data: In the relationship between economic growth
and industrial structure in most developing countries as well as developed
countries, the primary industry is gradually shifted into the secondary
industry which is a highly capital and commercial energy-driven industry. If
life quality is enhanced along with an increase in population, not only the
demand of commercial energy need for basic consumption life including
heating and cooking, but also the demand for commercial energy for luxury
convenience goods such as air conditioners, automobiles, household
electronic appliances, etc, grows incredibly. Although commercial energy, as
one of the important production elements, contributes to economic growth,
an excessive production and consumption of commercial energy raises costs
related to commercial energy. And then, not only does it curb sound
economic growth, but also it causes various kinds of pollution with
pollutants in the air caused by the excessive use of diverse fuels. Compared
with Japan, Korea has recorded a sudden increase starting from the 1990s.
Korea showed a constant annual increase except for 1998 when the economic

crisis broke out.
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ECO-8 Electricity production from hydroelectric sources

Unit: %

Data Sources: World Development Indicators(2002), IEA(2001)

Explanation of Indicator: These indicators are a representative indicators on

reusable energy resources, as indicators measuring electricity production from

hydroelectric sources out of total power production.

Relation with Sustainable Development: Reusable resources can supply

commercial energy consistently under an effective administration. The

comparison between the rates of non-reusable commercial energy and

reusable commercial energy can be an important measurement for national

sustainability. The increasing rate of hydroelectric sources, as a representative

reusable energy resource and non-pollutant energy source, might play a

favorable role in achieving sustainable development.
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ECO-8 Electricity production from hydroelectric sources(%)

Korea Japan China
1990 59 10.5 20.4
1991 3.0 11.1 18.5
1992 2.4 9.3 17.6
1993 3.0 10.7 18.1
1994 1.3 7.0 18.0
1995 1.4 8.4 18.9
1996 1.1 8.0 17.4
1997 1.2 8.7 17.3
1998 1.8 8.9 17.8
1999 1.6 8.2 16.4

O Analysis of Statistical Data: Commercial energy which is reusable and does
not bring forth environmental problem, includes solar energy, wind power,
tidal power, subterranean heat, hydroelectric power, etc. Already, these
forms of energy are commercialized worldwide. However, the most widely
and largely produced energy source among them is hydroelectric energy.
Securing hydroelectric energy is possible only when the construction of large
scale dams and proper amounts of quality water are secured. In Korea, the
rate has been continually going down from 1990 to the present. Although it
showed a little up-turn since 1997, the total of amount energy production is
extremely small in general. In Japan, although it is also dropping, the
production of hydroelectric energy is higher than that of Korea. The portion
of hydroelectric energy in China is relatively bigger than that of other
countries, but it is still small compared to Korea and Japan in terms of power
consumption per capita. However, those forms of reusable energy do not
ultimately guarantee sustainable energy supply. In the end, the increase of
energy use efficiency and the decrease of energy use only guarantee this

sustainability.
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ECO-9 Electricity production from nuclear sources
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Unit: %

Data Sources: World Development Indicators(2002), IEA(2001)

Explanation of Indicator: These indicators measure electricity production
from nuclear sources among total electricity production, and they can replace
data on radioactive waste.

Relation with Sustainable Development: There have been many debates on
the advantages, disadvantages and danger of electricity production from
nuclear sources. In the case of nuclear waste produced by nuclear energy, the
government should monitor electricity production from nuclear sources and
waste produced by them consistently, since it is harmful to humans. In
particular, the government has a plan to meet demand by using nuclear
power to prepare for rapidly rising energy demands. Thus, radioactive waste

and the generation of nuclear fuel after use are forecasted to surprisingly go

up.
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ECO-9 Electricity production from nuclear sources(%)
Korea Japan China

1990 49.1 23.8

1991 48.1 24.3

1992 43.8 25.1

1993 40.8 27.8 0.2
1994 323 28.2 1.6
1995 334 29.7 1.3
1996 33.1 30.2 1.3
1997 31.6 31.1 1.3
1998 37.6 32.1 1.2
1999 38.9 30.0 1.2

O Analysis of Statistical Data: The rate of nuclear power production has been
gradually going down since 1990 in Korea. However, Korea still records the
highest rate among the three countries in Northeast Asia. The more nuclear
power production there is, the greater the radioactive waste will be. In
Japan, the rate is shown to be gradually increasing. On the other hand, China
shows a very poor rate of nuclear power production. The realization of
sustainability of the indicator of nuclear power production wholly depends
on the energy policy governments, and there are many debates on the
advantages, disadvantages and danger of nuclear power production.
Radioactive waste is inevitably produced by the use of nuclear energy. As
for radioactive waste, since its degree of pollution on humans is very serious,

long lasting administrative policies are required.
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ECO-10 Waste recycling rate(paper and cardboard) |
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Unit: %

Data Sources: OECD Environmental Data Compendium 2002

Explanation of Indicator: These indicators show the rate of reusability of
waste of paper, glass, ferrous scraps, metal cans, etc, produced within a year.
Relations with Sustainable Development: The pursuit of convenient life
styles along with population increase and industrialization are a cause for the
mass production of waste, which brings forth an aggravation of living
environment and soil pollution proportionate to the pursuit. The
administration of waste takes up an important position in environmental
policy. Until now, the effective collection and disposal of waste was in focus,
however, the interest in its usability has been intensified as the notion of

sustainability become influential. It is possible to burn, bury and reuse waste.
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ECO-10 Waste recycling rate-paper and cardboard(%)
Korea Japan China
1990 44 50
1991 43 51
1992 44 51
1993 46 51
1994 51 52
1995 53 51
1996 55 52
1997 57 54
1998 58 56
1999 59 56
2000 60 59

O Analysis of Statistical Data: The disposal of various kinds of waste is closely
related to soil pollution. In particular, simple reclamation can not only cause
soil pollution, but also the drain the dirty water from waste coupled with
water pollution near by rivers or waterways. Therefore, it is known to be
more effective for the prevention of soil pollution to burn up or reuse waste
than to bury it. When observing the rate of recycling of waste in Japan and
Korea, the rate of Korea shows a rapid increase since 1994. It is mainly
attributed to the fact that the efficiency of the waste weight-rate system is
evaluated to be very high, which has been effective since January 1995, and
the restriction of the use of non-reusable goods, which has been performed
since 1994. In 1994, when the restriction of the use of non-reusable goods was
executed for the first time, the rate of recycling showed a more than 5%
increase compared to that of the previous year. However, In Japan, the rate

is continually increasing thanks to the understanding of the government and

people.
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4. The Institutional Sector

INST-1 Internet users

O Unit: 1,000 peoples

© Data Sources: World Development Indicators, 2002

0 Explanation of Indicator: These indicators measure Internet users, as data
measuring the development of information communication networks, and the
facility and equity of information access.

O Relation with Sustainable Development: As globalization and
informatization proceed simultaneously, and disparities between the rich and
the poor widen globally due to the gap in information access. Information
access is becoming an important indicator of sustainable development.
Internet users, the most representative indicator of informatization, shows the
size of the population who can use the Internet. This can be also an indicator

measuring the informatization of the country.
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INST-1 Internet users(1,000 people

Korea Japan China
1990
1991 20 50
1992 43 120
1993 110 500 2
1994 138 1,000 14
1995 366 2,000 60
1996 731 5,500 160
1997 1,634 11,550 400
1998 3,103 16,940 2,100
1999 10,860 27,060 8,900
2000 19,040 47,080 22,500

O Analysis of Statistical Data: The internet has become indispensible for
modern people. The continual growth of IT development and e-commerce
development brings about revolutionary change to existing distribution
networks and the order of goods delivery. The number of Internet users in
Korea is estimated to be 19 million, as suggested on the above table.
However, Korea is a country which records the most rapid and wide-spread
propagation of informatization, to a degree that 50% of total population uses
the Internet. In Japan, many people are also using the Internet. However, in
China, very small portion of the total population is proved to be using the
Internet. This information gap fosters a sense of incompatibility between
generations and social strata, and also, causes serious problems to the nature

of information access.
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INST-2 Telephone mainlines per 1,000 capita

Unit: Number of telephone mainlines

Data Sources: World Development Indicators, 2002

Explanation of Indicator: These indicators measure telephone mainlines per
1000 capita. They measure developed aspects of information communication
through telephones which are an essential means of communication for
modern people.

Relation with Sustainable Development: Well-developed communication
systems can reduce the load on the environment by diminishing the needs
of transportation. For sustainable development, it is important to develop and
distribute appropriate indicators, to collect and evaluate effective and proper
data, and to constitute comprehensive environmental information systems.
And thus, it is also necessary to have indicators for measuring the level of

development of communication infrastructure.
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INST-2 Telephone mainlines per 1000 capita(Number of lines)
Korea Japan China
1990 309.6 441.1 5.9
1991 335.4 453.7 7.2
1992 354.2 463.4 9.6
1993 374.0 471.4 14.4
1994 393.4 484.8 22.5
1995 412.4 496.0 33.0
1996 430.3 508.8 44.0
1997 444.0 521.2 56.2
1998 432.6 534.0 69.6
1999 437.8 556.8 85.8
2000 463.6 585.7 111.8

O Analysis of Statistical Data: Korea, Japan and China have showed an increase
in telephone mainlines per 1000 capita. In particular, while China, which has
been rapidly developing since, the 90s, records explosive growth in numbers
since the 90s, Korea and Japan, where communication infrastructures are
already well- equipped, show a small but gradual increase. It is time to
perform an administration of integrated databases on wire/wireless for
meeting the rapidly expanding demands of wireless as well as wire telephone

lines. Therefore, this point is thought to be considered in selecting indicators.
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INST-3 Expenditure on R/D as a % of GDP
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Unit: %

Data Sources: KOSIS, OECD

Explanation of indicators: These indicators show total expenditure on R/D
in a scientific field as a % GDP.

Relation with Sustainable Development: Scientific technology should lead to
the establishment of the basic structure of national development, and
contribute to the coexistent prosperity of the earth and human beings as well
as meeting economic and social desires and enhancing life quality by
pursuing harmoniously the value of global-scale its own goa and the needs
of the times of developing economic and social systems, and solving global
scale problems. Also, to this aim, a long-term development plan in the
scientific field should be established. Economic growth and expenditure on
R/D properly invested by national finance are indispensible elements in

sustainable development.
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INST-3 Expenditure on R/D as a % of GDP(%)

Korea Japan China
1990 2.96 0.69
1991 1.92 2.93 0.74
1992 2.03 2.89 0.72
1993 2.22 2.82 0.65
1994 2.44 2.76 0.63
1995 2.50 2.89 0.60
1996 2.60 2.77 0.67
1997 2.69 2.83 0.74
1998 2.55 2.94 0.85
1999 2.47 2.94 0.93
2000 2.65 2.98 1.00

O Analysis of Statistical Data: Expenditures on R/D are amounts which were
inputted for performing systematic activities for the practical development of
new materials, the production of goods, new processes or the establishment
of services, and already produced or established things by using knowledge
acquired by experimental experiences. Generally, an investment in R/D
generates the progress of scientific technologies, and sustainability can be
increased by preparing correctly for various economic, social and
environmental situations by expanding our understanding on earth systems
with the use of those scientific technologies. Of course, to exactly evaluate
how an investment in R/D contributes to sustainability, extensive analysis on
cost benefit would have accompany it. Japan has already made consistent
investment into scientific technologies with a rate of 2.7-2.9%. It proves that
there was a national investment in the base of today’s science in Japan. On
the other hand, Korea showed less than 2% investment in the early 90s.
However, it is rising almost up to 2.65% of GDP, a similar level to that of

Japan.
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Chapter 4, Analysis of Sustainable

Development Indicators and their Political Use

1. Analysis of Sustainable Development Indicators

A. The Social Sector

Social indicators should consider various factors including the culture of a
society, social values, and individual growth processes. Social indicators evaluate
or measure equity, national health, education, population, social cohesive power,
welfare, etc.

Although Korea, Japan and China became affluent in general due to rapid
economic growth, the wealth was not equally distributed as shown on the Gini
Index. This kind of trend will aggravate social problems from a longer prospective.
In particular, the level of inequality of wealth in Korea is worsened than before
owing to an economic crisis in Asia during 1998-1999. In addition, income
distribution over a long time can be a means of measuring the equity between
generations. As shown by the unemployment rate which has not recovered after
it rapidly climbed since Economic crisis, the poor class has been growing. Poverty
has a negative effect on the growth of children, and the increase of the poor class
is not desirable in that there is a limit in the social receptive capacity of cities.

Furthermore, as per the rate of female labor force regarding the equity on sexes,
Korea, Japan and China all show consistent growth. However, the participation

rates in economic activities of women in the three countries have not grow any
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more, it is necessary for them to participate in economic activities at the same level
of male for sustainable development.

As those countries became economically affluent, the nutrition status has been
improved, and life expectancy (average life span) at birth has become much longer
thanks to developments in medical technology. In particular, as shown in the
calories per capita for China, life quality is proved to be getting better due to fast
economic growth. Along with that, the interest in health, pollution, etc is also going
up. As if to reflect these trends, the spread rates of sewerage and improved water
are creeping up, and social security and welfare budgets are swiftly increasing
since the early 1990s. The number of house owners has been going up since the
late 1980s. However, excess levels of housing supplies can also bring forth other
side-effects.

The Northeast Asian area shows a higher interest in education than any other
countries, and it is demonstrated in the enrollment rate at secondary school and
above. However, due to higher education fever, education costs increase and the
quality of higher education can deteriorate. It is difficult to elevate education
quality only by the efforts of person in charge, and it needs national efforts.

Currently, the population growth rates in the three Northeast Asia countries are
shown to be decreasing. Owing to the increase in population, the pattern of
consumption and the method of resources use have changed and the production
of waste has also gone up. However, if the low birth rate which recently appeared
is maintained, side-effects such as the ageing of the population, the slowdown of
labor forces, and the decrease in the school-aged population will come up. In other
words, population growth has both positive effects such as economic growth and
labor supply, and negative effects such as the devastation of an environment, the
exhaustion of natural resources, social systematic problems, etc. In particular,

although Korea shows a decrease in population growth rate, still the population
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density is fairly high. Therefore, housing environments become aggravated, and

different kinds of pollution are occurring.

B. The Environmental Sector

Environmental indicators should broadly reflect natural resources and
environmental problems, and consider sustainability of environmental components.
Several environmental indicators were clear for understanding their trends, while
their long-term trends are difficult to grasp due to scientific technical uncertainties.

According to the Montreal Agreement, ozone layer destructive materials (e.g.
CFCs) were regulated first in developed countries starting from January 1, 199. In
addition, although the effects on sustainable development are unclear, international
agreement which regulates greenhouse gases is ongoing for the prevention of
global warming.

In Korea and Japan, what have rapidly established economic growth since the
1950s, and also, in China, which has recently lead global economic growth, all the
countries show the increase of air pollutants from CO, emissions, SOx emissions,
etc. CO, produced by human activities due to industrialization is a chief factor in
the emission of global warming gases. In addition, SOx which destroys
environments in urban areas and threatens national health, etc, also can have a
negative effect on sustainable development. And all three countries in Northeast
Asia show the deterioration of air quality. On the other hand, air pollution, the
increase of congestion costs due to traffic increase, and the number of vehicles
concerning energy consumption are showing increases in all the countries, and
thus, they are found to affect sustainable development negatively.

For sustainable development, it is necessary to make comprehensive utilization

of land resources and ways of administration. However, they are not well
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established, and also, data regarding them are not sufficient. As for indicators
related to land including the rate of permanent farming area concerning sustainable
land use, fertilizer consumption, pesticide use, etc, Korea, Japan and China show
different trends. While the rate of permanent farming areas in Korea and China is
going up, the rate in Japan is proved to be gradually falling. Furthermore, as for
fertilizer consumption, the consumption in Korea and Japan is gradually
diminished, while the consumption in China is notably increasing. Also, pesticide
use in Korea decreased for a while, and then it has been going up again recently.
Pesticide use may temporarily elevate productivity, however, it can have serious
effects on the environment, and particularly, it can lessen biodiversity. Given the
said facts, it is fairly desirable to reduce pesticide use.

On the other hand, the rate of urban population which is a representative
indicator showing the rate of urbanization in a specific country, is increasing in
Korea and China. However, Japan is shown to be entering a stable stage.

The increase of urbanization hurts sustainable development. The increase of
fishery also limits sustainability by causing the extinction crises of fish species from
a whole global perspective. Fisheries in Korea and Japan have decreased compared
to the early 1990s. In particular, the fall of fishery in Japan is remarkable. Forest
area in Korea is continually going down, and forestry which decreased has been
increasing again since the 1990s. On the other hand, protected areas of ecological
system such as natural parks, etc, and city parks have been kept above the regular
level.

The quality of water in Korea and Japan is shown to improve gradually, while
the quality of water in China still shows a regular trend. However, in terms of DO,

a drop in oxygen is appearing in Korea.
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C. The Economic Sector

The evaluation on sustainable development lies in how much it retains basic
resources and production capacity for meeting the needs of the present and the
future. Therefore, evaluating economic progress in terms of sustainable
development should be reviewed not only by current goods and services, but also
by long-term trends. In addition, the receptive capacity of an economic system
should be measured by considering the desires of future generations to control the
needs and desires of current generations.

GDP per capita reveals an increasing trend. The GDP of Korea and Japan
decreased and then began to creep up again. Also, the rise of GDP in China is
remarkable. GDP is the most basic growth indicator reflecting the change in total
production of goods and services by measuring the level and scale of total
production. Furthermore, the rate of service value added to GDP is an indicator
measuring the rate of value added in the service sector which forms current
accounts. The GDP of Korea, Japan and China all show increasing trends which
imply an affirmative effect.

On the other hand, as regards the government debt ratio of GDP, which is an
indicator showing the financial status of a specific nation, the debt ratio is
increasing in Korea and China, while that of Japan is falling. The higher the
government debt ratio is, the more difficult it is to invest and secure financial
sources in sustainable developmental areas. Also, Korea records high increases in
industrial production indicators for forecasting economy in the object area, while
Japan and China remain stable or even go down. Industrial production indicators
are a representative production indicator for grasping the whole move in the
mining and manufacturing industries, and they affect sustainable development

positively.
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Expenditure on the prevention of environmental pollution is the actual cost of
preventing, reducing and removing pollution and the demage to an environment.
However, low level of expenditure does not necessarily mean the deterioration of
the level of the environment in a country. Thus the relation between expenditure
and sustainable development is unclear. While expenditures on PAC in Korea
remains stagnant, that is China and Japan is going up.

The use of the consumption of materials and commercial energy is increasing,
and it is proved to be undesirable in terms of sustainable development. There are
many problems related to this such as the depletion of resources and environment
pollution. To safely deal with harmful waste such as radioactive waste coming
from nuclear power generators, it requires considerable costs and also can be a
burden on stability for future generations. Therefore, the effort to dispose the waste
properly and to minimize the emission of waste should accompany it.
Hydroelectric power production, which is a representative indicator for reusable
energy resources, is decreasing in Korea, Japan and China. The increase of reusable

energy production plays an affirmative role in sustainable development.

D. The Institutional Sector

As global disparities between the rich and the poor appeared due to an
information gap, according to the simultaneous appearance of globalization and
informatization, information accessibility for sustainable development became
important. The number of Internet user, which is an important indicator for
informatization is increasing in all three countries, and especially, the rate in Korea
records an explosive increase. The number of Internet users plays a positive role
in sustainable development as an indicator indirectly measurable for the

informatization of the country.
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Well developed communication systems can lessen the load on an environment
by reducing the necessity of transportation. Korea, Japan and China all show
increasing trends and go towards sustainable development.

On the other hand, the rate of GDP expenditures on R/D is an indispensible
component in sustainable development on the scale of the economy in a country.

While the rate is increasing in Korea and China, the rate is stable in Japan.
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<Table IV-1> Summary of Trend Analysis on SDIs for Northeast Asia

Possibility of sustainable development
Subcategory of Total Number of indices|Number of indices| Number of indices
SDIs frame numbers of that bring good | that bring bad |that bring mixed or
work indices effects effects unclear effects
Kr 9 Kr 4 Kr 3
Social 16 Jp 7 Jp 2 Jp 7
Ch 10 Ch 3 Ch 3
Kr 5 Kr 5(2) Kr 4(1)
Environmental 14(3) Jp 3 Jp 2(1) Jp 9(2)
Ch 2(1) Ch 3(D) Ch 9(1)
Kr 4(1) Kr 5 Kr 1(1)
Economic 10(2) Jp 4(1) Ip 4 Jp 2(1)
Ch 2 Ch 6 Ch 2(2)
Kr 3 Kr 0 Kr 0
Institutional 3 Jp 2 Jp 0 Jp 1
Ch 3 Ch 0 Ch 0
Kr 21(1) Kr 14(2) Kr 8(2)
Total 43(5) Jp 16(1) Ip 8(1) Jp 193)
Ch 17(1) Ch 12(1) Ch 14(3)

Note) In case there were no data available, they are treated as indicators which may bring

about unclear effects.
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<Table IV-2> Trend Analysis of SDIs in Northeast Asia

Relation with
Sustainabl
Indicators Country| Trend Trend Analysis ustainable
Development
+ - ?

Korea %  |These are indicators made out by the

World Bank. The increase of the poor

SOC-1 Share of total
population hurts economic growth, and
income, lowest 20% of| Japan LS O
affects on sustainable development

population
negatively. The data from Korea, Japan
China % |and China are all incomplete.
Korea /" |As an indicator showing the status of
income distribution, if the indicator
SOC-2 Gini Index of records higher value, the more negative
. . . Japan >< ) ] e}
income inequality for sustainable development it becomes.

The state of data from Korea, Japan and

China ~ |China are all incomplete.

Korea a ) . .
Employment improves quality of life by

providing incomes to individuals, and
SOC-3 Unemployment
enables nations to use human resources
rate, % of total labor| Japan Va (0]
to their maximum.
force

The rise of unemployment can affect

sustainable development negatively.
China Va

note) * indicates that the data cannot be used for trend analysis due to imperfection in

data, and NA means Not Available.
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<Table IV-2> continued

Indicators

Country

Trend

Trend Analysis

Relation with

Sustainable

Development

+

?

SOC-4 Labor force,
female % of total

labor force

Korea

Japan

China

As a representative indicator for measuring
equity between the sexes, the rise of a
female labor force has a positive effect on
sustainable development. The proportion of]
female labor force is highest in China, and
compared to the 90s, there is almost no

change for all three countries.

SOC-5 Calorie
supply per capita

Korea

Japan

China

This indicator not only shows the current
nutrition status, but also is an indicator for
measuring long-term lack of nutrition. The
increase of the above level of regular
affect sustainable

calorie can

supply
development positively. China records the
highest increase in nutrition supply among

the three countries.

SOC-6 Infant
mortality-death per
1,000 live births

Korea

Japan

China

The infant mortality rate is an indicator
related to the increase in the health of
infants, and it is directly connectde with the
national health status of later generations.
A rise in infant mortality rate affects
sustainable development negatively. Korea,
Japan and China all show decease in infant
mortality rate, and especially, China shows
a distinctive decrease in its infant mortality

rate.

SOC-7 Life

expectancy at birth

Korea

Japan

China

Life expectancy at birth is an indicator
measuring the life expectancy of infants
under 12 months. The increase of life
expectancy affects sustainable development
positively. Korea, Japan and China all show

up-turns in life expectancy.
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<Table IV-2> continued
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Relation with
. . Sustainable
Indicators Country|Trend Trend Analysis
Development
+ - ?
Korea Va The treatment of waste water and sewage is
SOC-8 Improved an indicator related to the decrease of]
sanitation facilities % pollution load and public health. Thus, high
) ) Japan P . o e}
of population with rates of people using these facilities affects
access sustainable development positively. However,
China / the status of the data is not complete.
p. This is an indicator on securing improved
Korea
SOC-9 Improved water. The rise of improved water sources %
water source % of] of population with access affects sustainable
Japan ® e}
population with development positively. However, the data
access . from Korea, Japan and China are all
China Va
insufficient.
SOC-10 Health Korea /" |The increase in indicators of health
expenditure % of Japan /" |expenditure % of GDP affects sustainable|] O
GDP China | " |development positively.
This is an indicator on the constitution in
Korea N, [|information system for effective monitoring
SOC-11 of diseases and the management of]
Immunization, contagious diseases. The increase in the
measles % of Japan " |number of people innoculated affects| O
children under 12 sustainable development positively. The
months number of people innoculated to prevent
China | ™\, |measles is going up in Japan, while it is
going down in Korea and China.
This indicator shows the level of academic
Korea 7 achievement. Improvement of national
education level is closely related to the
SOC-12 School
Japan /" |improvement of the quality of life, and it| O
enrollment, secondary
affects sustainable development positively.
China % |Korea and Japan show a gradual increase,
and China does not have sufficient data.
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<Table IV-2> continued

Relation with

. . Sustainable
Indicators Country|Trend Trend Analysis
Development
+ - ?
Korea /" |This indicator makes it possible to judge
comprehensively and systematically
SOC-13 Literacy rate, conditions and situations of the educational
Japan NA O
all adult field of a society, and it affects sustainable
development positively. Japan does not hold
China /" |sufficient data.
Korea /" |This indicator is an investment rate on social
] ) insurance, public aid and social welfare
SOC-14 Public social 4 )
) service which are offered to elevate the
expenditure as a % of| Japan Va ) o
quality of national life, and it affects
GDP
sustainable development positively. China
China /" |does not hold sufficient data.
Korea \, |Population affects production and
consumption, and the expansion of population
) increases pressure on resources, and it affects
SOC-15  Population )
Japan N\, |sustainable development negatively. Korea, o
growth rate
Japan and China all show decreases in
population growth rate compared to early
China | ™\, |90s.
Korea /" |As population increases, population density
also goes up, and it is a principle cause of the
SOC-16  Population aggravation of residential environment and
) Japan Va i ) 0
density various kinds of pollution, and it hurts
sustainability. Korea, Japan and China all
China /" |show rises in population density.
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<Table IV-2> continued

Relation with
. . Sustainable
Indicators Country|Trend Trend Analysis
Development
+ - ?
Korea Ve CO; produced by human activities according
to industrialization is the main factor in the
ENV-1 CO,
Japan — |emission global warming gases. It affects O
emissions per capita
sustainable development negatively. Korea
China " |shows clear growth.
SOx is particularly produced in urban areas,
Korea N
and is a principle cause for damaging an
environment, threatening health, hurting
ENV-2 Emissions of|
Japan — |sustainable human residential areas, and thus, (0]
SOx by sources
affects sustainable development negatively.
The emission of SOx in Korea is going down,
China — L . .
while it remains stagnant in Japan.
Although vehicles are closely related to
Korea / securing transporting means and transferring
distributive  goods, they can cause air
ENV-3 Vehicles per
Japan /" |pollution, the increase of congestion costs due O
1,000 peoples
to increased traffic, and energy consumption,
China Ve all of which might go against sustainable
development.
This indicator is necessary for the effective
Korea / administration of land including preventing
highly  productive land from  being
ENV-4 Permanent
Japan \, [transformed for other use, and pursuing
cropland % of land ¢}
development with consideration to
use
environmental protection. Korea and China
China 7/ show increases, while Japan shows a
decrease.
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<Table IV-2> continued

Relation with

. . Sustainable
Indicators Country|Trend Trend Analysis
Development
+ | -1
The change in arable land is an important
Korea N indicator regarding the administration of land
resources and long-term utilization plans, and
Sub) Arable land % ) ) .
Japan — |it affects sustainable development positively.| O
of land use . .
Japan and China show almost no change in the
China _, |proportion of arable land, while Korea shows
a gradual decrease in the proportion.
Fertilizer consumption affects the
Korea N eutrophication of water, and affects soil quality
and environment affinity negatively.
ENV-5 Fertilizer ) ) )
. Japan \, [|Ultimately, it reduces sustainable development. O
consumption )
Korea and Japan show gradual decrease in
China Ve fertilizer consumption, while China shows an
increase.
Although pesticides are a relief method for
Korea 7 |harmful agricultural insects, the excessive use
affects an environment negatively and reduces
ENV-6 Pesticide use o o )
. ) Japan | NA |biodiversity. Pesticide use fell at the time of] O
intensity
the economic crisis, IMF, and then has
China | NA recently risen again. There are no data
compiled for Japan and China.
Currently, the status of agriculture and farming
Korea d . . . .
villages holds considerable difficulties globally
Sub) Crop production in terms of sustainability. In particular, the
Japan | \, 0
index pollution of soil and water is going up due to
. excessive use of pesticides and chemical
China /
fertilizer.
Korea Va This  indicator  provides  environmental
information and environmental pressure caused
Sub) Livestock o _ )
Japan — |by raising livestock in a country. and O
production index
measures waste water from livestock raising
China 7/ drained by unit area.
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<Table IV-2> continued
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Relation with
. . Sustainable
Indicators Country|Trend Trend Analysis
Development
+ [ -1
Forest creates broad economic environmental
Korea LS . .
value as the most diverse ecological system on
ENV-7 Forest area as o o o
the earth, and it is an indispensible indicator for
a percent of total land| Japan LS ) e}
sustainable development of humans. Data on
area
. forest area in Korea, Japan and China are not
China B
sufficient.
The degree of urbanization causes the increase
Korea / of water, energy and housing supplies. The
urban population rate is a representative
ENV-8 Urban o ) o )
) Japan — |indicator showing the urbanization of a specific O
population ) )
country, and it hurts sustainable development.
China Ve The urbanization rate in Korea and Japan is
gradually rising.
Although chemicals are widely used for their
Korea -
ENV-9 Chemicals % economic aspect, efficiency, and the absence of]
of wvalue added in| Japan — |replacing material, they are harmful to the O
manufacturing human body and the environment. China shows
China N . .
a decrease in the use of chemicals.
From a global perspective, the increase of
Korea N fishery can bring about the danger of]
extinction of fish, and it hurts sustainability.
ENV-10 Fishery
Japan \, |Fishery in Korea and Japan is decreasing O
production
compared to the early 90s. In particular, Japan
China | NA shows about 50% decrease. Data for China are
not available.
Korea % |These indicators evaluate the amount of water
needed for meeting the basic needs of]
ENV-11 Water o . ) )
individuals in a specific society. Proper amount
withdrawals per Japan * o ) ) e}
) of water is indispensible for life, health and
capita annual total ) )
development, and it affects sustainable
China ¥ |development positively.
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<Table IV-2> continued

Relation with

. . Sustainable
Indicators Country|Trend Trend Analysis
Development
+ | -[2?
Korea N BOD is an amount of oxygen required for
microbiological decomposition (oxidization) of]
ENV-12 Organic
organism or consumed , the increase of BOD
water pollutant Japan N ) ] e}
o hurts sustainable development. China records
emissions . L
the highest emission, and Korea and Japan
hi .
China - show a decreasing trend.
Korea \, [Fish, Shellfish, aerobic microorganisms breathe
DO, and organism in water are oxidized and
decomposed. The lack of DO causes the
ENV-13 DO Japan — |extinction of fish, shellfish and water pollution.] O
The decrease of DO hampers sustainable
development. The DO in Korea is gradually
China | NA (going down, and data for China are available.
This indicator is for constituting sustainable use
Korea # |systems for the preservation of living resources
by preparing plans for expanding protected area
ENV-14 Protected
of superior natural ecological systems,
area percent of total | Japan * e}
establishing and monitoring the appointed
area
protected areas, and participating in regional
China % |communities. It affects sustainable
development positively.




IV. Analysis of Sustainable Development Indicators and their Political Use

<Table IV-2> continued
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Relation with
. . Sustainable
Indicators Country| Trend Trend Analysis
Development
+ | - ?
GDP is a basic growth indicator reflecting the
Korea /
change in goods and services by measuring the
ECO-1 GDP per )
) Japan /" |level and scope of total production. GDP per| O
capita ) .
capita  affects  sustainable  development
China / .
positively.
This indicator records export growth rate of]
ECO-2 Services, etc, Korea / ) ) )
goods and service items forming current
value added % of Japan Va O
accounts. The activation of service trade
GDP .
China / affects sustainable development positively.
The higher the debt ratio of the central
Korea / government is, the more difficult it is to invest
ECO-3 Central in sustainable development areas and to secure
government debt, Japan N\, |financial sources, and it affects sustainability 0]
total % of GDP negatively. While the debt ratio in Korea and
China Va China is going up, the ratio in Japan is going
down.
Industrial ~ production indicators are a
Korea /" |representative production indicators showing
the movement of all mining and manufacturing
industries, and the indicator itself is an
ECO-4 Industry
Japan —  |important economic indicator for determining| O
production indices
economic forecasts. It affects sustainable
development positively. Productivity in Korea
China ~ |is rising, while productivity in Japan shows
almost no change.
Labor productivity means the efficiency of]
Korea = labor, and it is a ratio versus production
(Sub) Labor earned as a result of labor invested in. The
productivity in Japan ~ [increase of labor productivity affects| O
business sectors sustainable development positively. Labor
China NA productivity in Korea and Japan shows ups
and downs repeatedly.
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<Table IV-2> continued

Relation with

. . Sustainable
Indicators Country|Trend Trend Analysis
Development
+ - ?
This indicator is for measuring the
Korea N . . . .
. economically active population engaged in
(Sub) Economically ) ) )
. ) ) farming, hunting, fishing and forestry. The
active population in| Japan N ) ) )
. decrease of the economically active population o)
the primary sector, ) ) )
) in the primary sector has both negative and
% of total population . - ) )
China N positive effect in terms of sustainable
development.
The expenditure on the prevention of}
Korea — |environmental pollution is an actual cost for
preventing, reducing and removing pollution
ECO-7 Total PAC ) )
) and the degradation of an environment.
expenditure as a %| Japan / ) O
However, as low level of expenditure does not
of GDP ) )
necessarily harm the environmental level of a
China /" |country, the relationship with sustainable
development is unclear.
Household final consumption expenditure is an
Korea S0 . .
indicator selected for measuring sustainable
ECO-8  Household ) ) )
) consumption. The increase of expenditure on
final consumption Japan / ) i O
i consumption affects sustainable development
expenditures i )
. positively. Korea, Japan and China all show
China /
increases in expenditure.
. Although commercial energy has been regarded
Korea
ECO-9 Commercial as an engine of economic development so far,
energy use per the production, use and the byproducts of} O
Japan /'
capital commercial energy affect environment heavily .
China It affects sustainable development negatively.
Korea \ This indicator measures electricity production
from hydroelectric sources, and it is a
ECO-10  Electricity
representative indicator for reusable energy
production from| Japan N O
resources. The rise of reusable energy
hydroelectric sources
production takes a favorable function for
China ~ sustainable development.
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<Table IV-2> continued
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Relation with

. . Sustainable
Indicators Country|Trend Trend Analysis
Development
+ - ?
This indicator measures electricity production
Korea ~ .
from nuclear sources out of total electricity
ECO-11 Electricity
production, and it can replace data on
production from Japan /! o}
radioactive waste. Nuclear waste produced by
nuclear sources
. the use of nuclear energy is harmful for
China /
humans, and it impedes sustainability.
The administration of waste takes a major
Korea / position in the environmental policies of each
country. Effective collection and disposal have
ECO-12 Waste . ..
) Japan /" |been focused on so far, but now interest in its| O
recycling rate S ) )
reusability is intensified as the notion of]
China | NA sustainable development appears. It affects
sustainable development positively.
As globalization and informatization are
Korea e . .
occurring simultaneously, the gap between the
rich and the poor has appeared due to the
INST-1 Internet user | Japan /" |information access gap, and the indicator| O
became the most important indicator for
. sustainable development. All three countries
China Va
record explosive increases.
Korea / Well-developed communication systems can
INST-2 Telephone )

o reduce the load on the environment by
mainlines per 1,000 Japan /! ) ) ) | ©
) reducing the necessity of transportation, and it

capita ) i
China /" |affects sustainable development positively.
This indicator measures total expenditure on
Korea /
R/D as a % of GDP. Expenditure properly
INST-3  Expenditure
invested in R/D is an indispensible component
on R/D as a % of Japan - ¢}
in sustainable development. Korea shows an
GDP
increasing rate of the expenditure, and data
China Va . .
for China are not available.
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2. Political Use of Sustainable Development Indicators

Although indicators such as the quality of water and crime rate can clearly
explain current and future status, indicators such as materials or energy
consumption do not definitely suggest future status. This is because the indicators
are heavily affected by the development of science and technology. The indicators
suggested above can be a tool for reviewing various components that we have
considered important for sustainable development. In addition, information offered
by these indicators provide opportunities to debate many issues with regard to
pursuing sustainable development.

SDIs are necessary for the comparison of existing status, and objective evaluation
in establishing plans. Also, they can take charge of various functions including the
systemization of goals, the evaluation of current status, and the forecast on future
changes. Furthermore, they provide information which helps for ordinary people
to grasp and understand general trends of sustainable developmental status.
Governments should secure sustainability of governmental policies by regularly
evaluating and announcing the performances of sustainable development policies,
and guide the way to sustainable development by suggesting the vision of a fair
society, sound environment, economic forecasts etc, on the basis of SDIs.

These indicators are used as an important tool in the process of confirming
performances and in establishing and carrying out policies for achieving
sustainable development. When political authorities perform environmental and
economic decision-making the indicators become a means to analyse the
relationship between policies and the environment, as important factors not only
for offering information on human activities, but also for grasping the reality of

national sustainable development. In addition, natural resources and the
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environment should be properly reflected in the determination of policies and the
performing process. While sustainable development becomes a worldwide goal, the
indicators can be used as data for evaluating and comparing the sustainable
development of countries all over the world. On the basis of the analysis of these
indicators, programs for smoothly practicing the plans on areas that hurt
sustainability, over whole areas including society, the environment, and the
economy can be developed. As for the areas where sustainable development is well
implemented, the indicators offer emphasis, and as for the areas where more
attention is required, they provide useful feedback mechanisms. In this process,
feedback is especially important since it is operated for social, environmental and
economic welfare. Also, by clearly providing the standard for sustainable
development, the basis of considering sustainable aspect in developing other
indicators later can be suggested.

In chapter 40 of "Agenda 21" adopted at the Rio Earth Summit Conference,
environmental information for improving decision-making processes is dealt with,
and in particular, the necessity for developing SDIs is emphasized, and the spur
of practical activities from each nation and organization is required. The necessities
concerning this matter are as follows.

First, the notion of sustainablility is more or less unfamiliar when being
compared to traditional single indicators such as economic indicators or
environmental indicators. However, as sustainable development aiming at stable
growth through harmony with development and preservation passes current with
the world, the study of SDIs as an effective evaluating tool and performance
measurement for realizing these goals is actively going on.

Second, a lot of international organizations and council organizations are
grasping the general scale of environmental pressure on member countries for

comparing and evaluating the efficiency of sustainable development policies by
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country. Accordingly, indicators or indices on the environment which is recently
on development internationally and sustainable development, become major data
for seizing the overall structure of environmental pressure and sustainable
development status. ~ Third, SDIs can be introduced with a view to simplifying
the complex phenomena of society, the environment, and the economy. Also, they
can augment the value of information of basic sub-divided data via integration
processes. However, in case the indicators become integrated, there is a possibility
that the meaning of the basic data can be lost. Therefore, the method of integration
should be transparent according to the basic principles, and be supported with
comprehensive data on environmental status.

Fourth, when supposing that it is possible to express the importance of problems
related to sustainable development as numbers, the degree of interest in sustainable
development expressed that way offers important information in determining the
priority order of policies. However, although the integration work on matters
limited to major environmental problems is ongoing in some countries, various
developments in the integral methodology of individual indicators are still
undeveloped.

Fifth, SDIs offer information needed for human activities in the making of
environmental and economic decisions by political authorities, and also, they are
an important component in grasping the reality of the environment. Sixth,
although the demand for SDIs is increasing as the interest in them is intensified
worldwide, integrated indicators showing current development status have not
taken place firmly yet, and as for most indicators currently used, social,
environmental, economic and institutional sectors are not comprehensively

considered.
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Chapter 5. Conclusion

SDIs are necessary for objective evaluation in comparing an existing statuses and
establishing plans. SDIs can structure political goals and offer diverse information,
such as the forecasting future changes. In other words, they are means to evaluate
the present status for sustainable development by securing effective information
on the present and the future, by reviewing the representative parts among
environmental, economic and social components, which are the central axis of the
composite components of a country. SDIs can be helpful in grasping general trends
in environmental status by simplifying and quantifying a large amount of
information via statistical methods, and for understanding sustainable
development.

For sustainable development, which is coming to prominence as a major element
in determining national competency and the quality of life, the importance of using
of indicators is increasing, and for developing these indicators the creation of
statistical systems which become a basis for them should be unavoidable.

Through the inter-relationship in the causal sequence between humans who both
produce and prevent pollution, environmental pollution, and reactive actions which
accordingly arise, difficulties such as inconsistency and limited data for existing
statistics(the lack of data by time series and the collection of data) should be
overcome, and the systematic establishment of data by collecting as much data as
possible within the existing range should be attempted. Then, long-term movement
analysis, as well as short-term analysis, can become possible by connecting existing
environmental data year by year, from the past to the present.

The potential usefulness of SDIs is rising, and the development of SDIs is being
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gradually accelerated and showing effective results. However, many constrainting
components are also being discovered. First, the greatest difficulty is that the point
of access is different from the method of study, which explores a specific field in
depth, since the point of access is a long-term concept, inclusive of both current
generations and future generations, and the notion of sustainable development
itself includes very extensive areas. For instance, America introduced indicators at
a government level and made a national effort of transformation into the
sustainable development system in developing SDIs.11) Of course, it is true that the
situation in America is different from ours. However, for performing more in-depth
studies of SDIs, it is important to constitute networks with domestic and
international researchers.

Also, since SDIs developed by each country are not systematically integrated and
have little coherence with their basic data, it is difficult to compare the level among
countries, and accordingly, there follows a restriction for policy decision-makers in
interpreting those indicators. However, this problem can be resolved to some extent
when researchers studying SDIs creat international networks first, then share and
exchange the results of their studies.

Furthermore data needed for developing SDIs are fairly insufficient. Since the
basic data that should be included in determining indicators are not available, it
came to be very difficult to determine systematic and reliable SDIs. Moreover, since
data in environmental, economic and social sectors differ by country, it is difficult
to reflect the specialty of this kind. And as for indicators developed on the basis
of national level data, they may not reflect well how they affect specific situations.

In addition, the integration, interpretation and connection of indicators can be

difficult, as the definition and concept of indicators differ by country. Indicators

11) Over 200 groups such as state governments, PCSD, UNCSD, world banks, other countries, and
various kinds of nonprofit groups and companies participated in research, and developed over
40 SDIs in America among a list of four hundred suggested indices after three years of research.



V.. Conclusion 173

should be interpreted as an integrated set as a means for evaluating sustainability.
This is because individual indicators are affected by diverse components, and also
offer limited information. The change of indicators integrated at a national level is
merely an average, and so, it is necessary to be careful in interpreting indicators
and using policies.

Also, there are limitations such as the appropriateness in the selection of SDIs,
difficulties of the verification of the reliability of evaluation models, and the
intervention of subjectivity. Thus, it is necessary to perform additional studies,
securing the objectivity of the evaluation by rationally selecting indicators and
complementing and revising their weights.

For these SDIs, we would like to suggest political advice on their developmental
direction as follows:

First, there is a necessity to review strategies and visions on sustainable
development by each country overall. It is necessary to establish national visions
of "sustainable development", and convert them to realizable concrete policies.
Therefore, the ideology of sustainable development should be applied in all
political areas, in order to minimize contradictory effects in the relationship
between the preservation of the natural environment and economic development,
by understanding and unifying ideology and visions in the world at large, to
achieve this type of society. To achieve this goal, the governmental organizations
should consider the aspect of sustainability foremost in drawing up major policies.
According to this national vision, concrete policies should be formed, and the
system for pursuing them should be consolidated for securing the practice.
Actually, the ideology of sustainable development ought to be realized through
concrete policies, since constituting a system to plan and execute is very difficult
at the national level. This is because there is little acknowledgement and sympathy
on the paradigm called sustainable development.
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Within the big frame of the whole national strategy of sustainable development
formed in this manner, the concept and goal of sustainable development in each
sector, and principles and strategies to achieve it should be prepared. These
strategies for each political area should suggest direction and vision in the long
run, aiming ten years ahead on a realistic level. Also, besides the areas where
policies are already set up, measures should be prepared for other political areas,
such as tourism, to which the notion of sustainable development can be applied.

An evaluation system should be built up which evaluates and analyzes
systematically and quantitatively as much as possible the performances of the
policies of sustainable development by country. If national sustainability should be
admitted as an overall direction principle in the formation of national policies, a
system, which properly restores and corrects the problems and causes that occurred
in the process, is needed by regularly evaluating how political goals are realized
in the process of the actual enforcement of policies.

For this, definite objectives and goals of developing and using SDIs should be
clearly stated in the strategies and policies of sustainable development in each
country. In Korea, the nation faces a reality that the review of indicators related
to national sustainable development strategies will not proceed concretely. To
realize this, a close relationship between organizations concerned with sustainable
development policies and organizations related to the development of indicators is
desperately required.

Second, the revision and development of basic statistics by country required. In
a word, it is necessary to develop basic statistics connected with sustainable
development policies. To compare sustainable development goals and performance
afterwards, applicable indicators should be prepared, and thus the revision and
development of basic statistics are required in the order of priority. At the stage

of development, internationally comparable indicators should be made out
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according to the internationally admitted basis and standard. The work of
systematically collecting basic data needed for developing indicators and enhancing
their reliability is required. Also, indicators related to existing data have been
mainly developed until now. From now on, SDIs should be systemized by actively
discovering data that shows well the notion of sustainability.

Third, it is necessary to review the preparation system of SDIs by country. The
usability of the indicator system for being effectively applied to policies allows the
users of indicators to easily understand the indicators developed, promotes the
revision or development of insufficient parts or insufficient indicators, and makes
it possible to perform integration between areas, along with the collection of
effective and consistent information. To have SDIs show the inter-relation and
relationship between the economy, society, and the environment in detail, the cause
of and solution to the obstructions to sustainability should be mutually integrated.

Fourth, the integration of SDIs towards indices is required as a long-term project.
The work of integrating indicators to indices offers an opportunity to effectively
integrate policies with decision-making, and it augments the participation of
ordinary people and experts in a debate on sustainability. Individual indicators are
included in making out partial indices, which can explain the pertinent areas, and
can be used in making out comprehensive indices that allows the whole to be
visible by integrating partial indices. The integration of partial indices and
comprehensive indices does not prohibit or diminish the usability of the individual
indicator itself. Rather, the integration extends the amount of information needed
for solving sustainability problems by making out partial indices and
comprehensive indices.

In the process of integrating indicators to indices, what meaning the individual
indicator has in the part and the whole, and how importantly it works can be

known, and also, what indicator is omitted or not prepared in the process of
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making out indices can be grasped. In a word, this process plays an important role
in preparing a balanced indicator system and individual indicator which constitute
the whole. For example, with an the individual indicators, those partial indices and
comprehensive indices which integrate the partial indices can be drawn up
according to the pertinent area in the merging of the indicator system and PSR
system.

In conclusion, for the systematic development of SDIs, evaluation and
interpretation methodology based on a regional common standard should be
suggested. Also, a modeling work for the analysis of the inter-relationship between
the environment, the economy and society is required. The integrated model of the
environment and the economy is needed to analyze the inter-relationship among
the environment, the economy and society in depth, to evaluate policies, and
forecast the potential effect on political alternatives through indicators. Through
this, a quantitative analysis, by using an input-reaction mathematical function, is
required which can clearly reveal the relation between economic activity and

environmental effect.
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