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Dynamic evaluation of China sustainable development based
on the ecological footprint index

Wu Longjie
(Life Sciences and Technology College , Ocean University of China,Qingdao 266003, China)

Abstract Based on the theory and method of the ecological footprint (EF) , ecological footprint index (EF) , is devel-
oped as a new indicator for quantitative evaluation of China sustainable development. The index is the percentage of
the difference between bio-capacity and ecological footprint in bio-capacity in a region, considered as a remained ca-
pacity of sustainable development in the region as well. It can be used for evaluating more exactly the capacities of re-
gional sustainable development. The larger the index indicates the higher sustainable development of the region. In
contrary, the smaller the index, the lower sustainable development the region has. EF = 100 % indicates non human
being disturbance. EFl = 0 implies margina sustainable development. The yearly changes o the index show the
changes o regional sustainable development and its tendency. The results of a case study in China showed that the in-
dex decreased from 46 % in 1962 to - 46 % in 2001, which indicated a decreasing sustainability.

Key words ecological footprint index; ecological footprint; bio-capacity; land resource management; dynamic evalu-
ation of sustainable development

(eoological footprint , EF)
Rees Wacker-

20 90
[172]

: 200507-26
) ) ,Email :wu. longjie @yahoo. com. cn



6 95
(
CcOo, 1
)3l 1.1
[476] ,
Rees Wackernage 20 90 2 ,
,  Smmons  Chambers 1998 ,
Lewis Barett 7
S ( ) — 1.2
; ) 0 1.2.1
, ; 0 1) Si:
' Si=ClYi=(P+1i- E)/ Y™ (1
( , Ci DY i
( ) (8] C P (
, ); i E
, ( i
) ) 2) >Si
( ) YSi=Si+ S+ Sz+ Sa+ S5+ Sl (2)
, 2000 'St S2 Ss Sa S5 Se
(World Wide Fund for Nature,
WWF) (Redefining Progress, 3 EF:
RP) EF= Y S x f;/ P (3)
, Fi i P , EF
WWE ' 2000 9 ' (globa hectare/ person,
2002 110 2004 M ghal person)
149 : 4) BC:
RP 2001 12! BC=S xfxfi(1-12%)/ P (4)
2002 1% 52 146 2 S i :
, 12% :
2004 [14] 138 (globa hectare/ person)
: 1999 , 1.2.2
2000 %1 WWF 2000
[16718] ( )
, CO ; 2002
, 4 6 2000 ,
: S) :
, CO,
: 4 ;
o 2004 3

, 2002



96 2005 10

, - 100 % 27
( ) - 3067 %,
, 3) EFI=0 |,
1.3 ,
, EFl =0
) 1.5
( Ecological ,
Footprint Index , EFI) , ,
EF BC ,
(net bio-capacity ,
NBC) , : ;
EFl =[(BC- EF)/ BC] x100 % = ,
(NBC/ BC) x100 % (5)
EFI O0< EFI<100% =0 <O 1.6
1.4 )
EFI , EF BC2
, EFI , ,
( )
1) O<EFI<100% , ,
, 2
: EFl =100 % ,
, . EFI 2
( 20% < EFl <100%) 2.1
) 110 , 800
’ [11] [20]
92 %, 149 , )
. EFI ( O0< EFI £20%)
, 10% , , ,
/ ,
2) EFI <0 , , 2001
) 1.410 0.974
/ : / , 2004 [0 2001
, 1.5 0.8
, EFl < , EFI
-100% , (5) , 1962 2001

) [11] (1 1



6 97
, 1962 , :
1.5107 1975 1.007 3 1) 1962 1987 ,
: 1 : : ;
, 1962 46 % , ,
1975 11%, 1975 1980 40 1962
, 1980 - 6% 1995 6.73 2001 12. 76 (2]
- 62%, ,2001 -45%, 1 ,
, 1975
, 2) 1978
1 19622001 ' Hel 2001
Table 1 China eoologicd footprint index in 1962 —2001 1962 6.82
2.59 0.55 0.32
/) ( /) ! % 3)
1962 0.811 1.511 46 ’ ’
1965 0. 801 1.311 39 4 |
1970 0. 805 1.279 37
1975 0.892 1.007 11 ’
1980 0.991 0.935 - 6
1985 1.072 0.936 - 15
1990 1.202 0. 881 - 36 3
1995 1.426 0. 883 - 62 31 | ,
2001 1. 410 0. 974 - 45
11 [10]:2
€ ’
§
= , ,
5 ,
p
*” 3.2
—62%
07962 1965 1970 1975 1980 1985 1990 1995 2001 3.2.1
£
1)
1 1962 —2001 ’
Fg.1 China ecologicd footprint index in 1962 —2001
2) 2

2.2

1962 —2001

1962 —2001



98

2005 10

3

4)

3.2.2
1) ’

2)

3

Rees Wack-
ernagel

[11]
50 20 %,
20 % :
149

50

[1]

[2]

(3]

[4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

Wackernagd M, Rees W E. Our eoological footprint :
Reducing human impact on the earth [M]. Gabriola,
BC: New Society Publishers, 1996

Wackernagd M. Eoologica footprint and appropriated
carrying capacity : A tool for planning toward susta nabili-
ty [D]. Golumbia: The Universty of British Columbia,
1994

Wackernagd M, Schulz N B, Deumling D, et d. Track-
ing the ecologicd overshoot of the human economy[J].
PNAS (Proceedingsof the National Academy of Sciences
of the United Statesof America) , 2002, 99(14) : 9266~
9267

Wackernagd M , Monfreda C, Maran D, et d. Nationa
footprint and biocapacity accounts 2004 : The underlying
caculation method [ R]. http:  www. footprintnet-
work.org/ download. php ?id=5

Bickndl KB, Bdl RJ, Cullen R, et al. New methodolo-
gy for the ecologicd footprint with application to the New
Zedand economy[J]. Eool Eoon, 1998 ,27: 1497160

- 1. ¢ )
3 . 2001. http: www. pam.org. tw/pam. org/ jour-
nal/ review. 3rd/ 3. 6. doc
Smmons C, Lewis K, Barrett J. Two feet-two go-
proaches: a component-based modd of ecologica foot-
printing[J]. Eoologicad Economics, 2000,32 (3) : 375~
380
Barrett J, Vdlack H, Jones A, et a. A Materid How
Anayss and Eoological Footprint of York [D]. The
Stockholm Environment Ingtitute (SEI) , 2001. http:
www. york. ac. uk/inst/ sei/ ecofootprint/ execsummary.
pof
Wackernagd M, LinaresA C, Deumling D. The Living
Planet Report 2000[ R]. Switzerland: World Wild Fund
for Nature International (WWF) , 2000
Weackernagd M , Monfreda C, Deumling D. TheLiving
Panet Report 2002[ R]. Switzerland: World Wild Fund
for Nature Internationd (WWF) , 2002
LohJ, Wackernagd M. TheLiving Planet Report 2004
[R]. Switzerland: World Wild Fund for Nature Inter-
nationa (WWF) , 2004



6 99

[12] Wackernagd M , Deumling D, Monfreda C, et d. Eco- [3]. ,2002 ,39(3) :4417445

logica Footprint of Nations DECEMBER 2001 UP- [17] , . 2001 [3].

DATE [R] . Oakland, CA : Reddining Progress(RP) , ,2003 ,18(2) :197-203

2001 [18] , .
[13] Wackernagd M, Monfreda C, Deumling D. Ecological [J]. ,2004 ,23 (6) :1787181

Footprint of Nations NOVEMBER 2002 UPDATE [19] -

[R]. Oakland, CA : Reddining Progress(RP) , 2002 [M]. : ,2003. 166
[14] VenetoulisJ, Chazan D, Gaudet C. Eoologica Foot- [20] , .

print of Nations 2004 [ R]. Oakland, CA: Redeining [J]. ,2004 ,24(10) :2257-2262

Progress(RP) , 2004 [21] . 1998[M].
[15] , , 1998 ,1998. 105

[J1. ,2000 ,55(5) :607-616 [22] —2005[M].
[16] , , , 1999 ,2005. 93
( 83 ) [J1. ,1994(3) :32744
[8] , , . [12] , .
[J]. ,2001(1) :21724 [J1. ,2004 ,25(2) :179°184
[9] , , , [13] Wu Guoxi, Liam Finn W D. Dynamic nonlinear of pile
[J1. ,2002 ,31 foundations usngfinite ement in the time domain [J].

(3) :2377241 Canadian Geotechnica Journa ,1997 ,34: 44752

[10] , : . [14] . [M].
[3]. ,1998 ,11(4) :416 ,1997. 117-127
=423 [15] J].

[11] .

,1997 ( ) 16137619



