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Abstract

A set of indicators is generally used to assess the state and progress toward
environmental sustainability. However, current indicators have several problems,
such as lacking a proper tool for developing indicators, traditional single-value
indicators addressing the overall status only, no indicator available for assessing
inter-generational equity, budget allocation not incorporated into decision processes,
and limited public participation during indicator development. Thus, this study
developed a sustainability indicator (Sl) database, an inter-generational equity index
(IGEI), an environmental sustainability accounting (ESA) system, and a sustainability
map to facilitate assessment and promotion of regional environmental sustainability.

The Sl database provides not only systematic methods to collect and store the
Sls, but also functions to classify and select indicators. Inter-generational equity is
essential for environmental sustainability and appropriate indicators are desired for
assessing it. Therefore, the IGEl and an endowment equation are proposed based on
the temporal trend between two generations and a reasonable target. To
demonstrate the applicability of the endowment equation, an IGEl is established to
assess the inter-generational equity for global warming with three sub-indexes: CO,
emission, loss due to climate-induced disasters, and size of the existing forest area.
The ESA system integrates the envitohmental.sustainability indicator and the budget
allocation sub-systems that were generally operated as independent systems. This
ESA system can be applied to evaluate whether a budget is allocated properly for
improving regional environmental sustainability, by analyzing the relationships
among environmental sustainability indicators and budget items. The ESA system can
assist managers in adjusting budget allocations to enhance environmental
sustainability. The sustainable map is an on-line system that can present various
spatial distributions and local sustainability issues. This map system is intended to
encourage residents to care about their local environment and promotes public
participation. The methods and tools developed in this study are expected to
improve traditional indicators for effectively assessing and improving regional

environmental sustainability.

Keywords: Environmental sustainability indicator, inter-generational equity index,
environmental sustainability accounting, sustainability map, sustainable

environmental system analysis.



=+
e

GEA-AZ Py o ¥ TRITFHELEEF - A

EEF MR R ~ B AR KR RS F X

A 2 dp R UR ST (R E
prgﬁiﬂwﬁ A s aeh- BRI 4 B

A AT LEARA H FANF A B REAL D oo kS B

AT EY > AR ARGE S A M B

S AJRAET P PR AR ML R s £

ANTPHR e s B B R AR

i

AN

h

SR A B Rde s B E S EG  2E

LTEEFLENL RFEAREP AL R F- BT

o

74 75 o | am blessed.

2009/04/20



N
»

Iy
e

>
»

Ji
el

......................................................................................................... i
........................................................................................................ ii
....................................................................................................... ii
....................................................................................................... v
....................................................................................................... Vi
...................................................................................................... Vii

13 AL BB I AR it 5
14 @~ P %
< /I;L;wépf

PR R e 9
22 FBA B e R 10
23 AEHBEFHE
3R A TR 14

25 BB EEDT AL R oo 17



>
»

.

XY

el

i

g

R =Ttk
A1 B R TE i e 37
4.2 THACD N s 38
43 2apE it R T g 40
A4 25 DUZT 30 oo 44
= I L 44
A42 WAKFE T PEAFF oo 48
B AR
5L TRHE AT R B I e 60
5.2 B B A s 63
5.3 TRH AT T oo 64
S TR s 69
SHSIE TN O - S e T 71

B.1 AT H BIFEA oot Bttt 76
6.2 % T3 B T AL oo 79
6.3 %+ BIE 2 B A s 84



S

S

e 31 F A B2 AT I ARAR PR B 23
32 AFIRETHAF ETERE R (i, 26

<33 BERE BNV BT S FAAMATRE 31

R R T N S 35

e A1 B T AL A T BT 38

vi



T Y 6
LR R 7
Bl 2.1 PSR FHHE A oovoeeecinesecsssssesssssssssssessesessssisse s 11
B 2.2 DPSIR 4 54 B2 H cooerrcrnerensnsessssesessssesssssssssssseses e 12

S 12
Bl 2.4 eXPOM2L /1 B oo 13
Bl 2.5 Sustainable Measures 245 F T M 14
Bl 2.6 CO2 EATE ML Bt 16
B 31 AFREFTHEZ A A BT LB e, 22
B 32 AFHETAEZ B M e 25
B33 A G TALE 2 B B bl it 29
B34 A Gt 2 8% o s 29
B35 A T 3 e s 29
Bl 3.6 ACFIR2 R BB T oo 32
T = Y 33
B 4.1 7k¥i(ice core)z. CO2 JE B BT e 41
Bl 4.2 FEE CO2 TR oo 42
NI I = g 2 1 i O 42
BlAd FEE DIRHFIRD F o, 43

B 4.5@)5 & ~ (0)10 & ~ (C)15 # ~ (d)20 & % 4 5 £ 2. CO2 #ac2 & fF &

Vii



B 4.7 ()5 & ~ ()10 & ~ (C)15 & ~ ()20 & 5 & % £ 2 fetho ff 2 BRI

B 4.8 (a)5 & ~ (0)10 & ~ (C)15 # ~ (d)20 & 5 & £ 2 CO2 #c £ 2 K
N L O 51

B 49(@5% ~(0)10% ~(C)I5& ~ ()20 £ 52 FE2 § i LTHL2 @
R o O 54

B 4.10 ()5  ~ (b)10 & ~(C)15 & ~(d)20 & 5 & % £ 2 Fe ks 4§ 2 @Ak -

e Tt 57
B 5.0 TR 5 ACHIE 2 A Blonorrnsnernnsmnrnssnsnssnessssssssssesnssnene 60
B 52 T3 ACKE 2% B3 B onornncrnsnennssnnssersssennsnnnnnnnn 61
B 5.3 TR E ACHIE S ELT T ooorrnsennnsmsrnssmssssnessss e 62
B 5.4 T 5 ACHHE 2 3017 SRARI vt onenssennssssnns e 63
1 5.5 RWESIS # JL /i G .ovssstessesstsbsmpstaesboe 4 coeeessnersessssssessssennesssnene 64

B 5.6 (@) AEFIE ()3 EBH AAZED oo, 66

Bl 5.7 RWESIS ** DSR 2 H ..t brmmsesssiitaneoeeervssssnnsiossssnssssssessossne 69
Bl 5.8 FEH A FE /1 B ovevercreeecrece ettt 72
B 5.9 B EHETEE 2 73
Bl 5.10 KIS ZTE B A 3 oot 74
Bl6.l S 28T F %3 2 8 Bl 77
B 6.2 A B ﬁ .................................................................................... 78
B 6.3 % Mr & TR 2 BB IR AR 79
Bl 6.4 AHFE BT B T M Z o 81
Bl 6.5 FE/E T AR E B 7T B B oot 82
B 6.6 SIS FE 7T T B covvrrerreieeiseieese st 83
Bl 6.7 377 P BEEBIT T 2 oo 85

viii



