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Abstract : Evaluation procedure is an essential component of environmental impact assessment (EIA). The
central purpose of evaluation is to help people to make effective, efficient, and environmental sound
decisions on the basis of the best obtainable information (D. L. Lawrence, 1993). Environmental impact is
any change to the environment, whether adverse or beneficial, wholly or partially resulting from an
organization’s activities, products or services. In fact, the modern social-economic systems are driven by
the positive feedback of exponential growth. The annual percent increase in gross national product (GNP)
is taken as every nation’s primary indicator of national well-being (W. E. Rees, 1990). There are two
ecological problems with these commonplace economic expectations. Firstly, almost all the products or
services of organizational activities and the final consumer goods are eventually discharged back into the
biosphere as wastes. Secondly. ecological difficulty with the growth-dependent economic systems is that it
depends on fixed stocks of natural resources taken by human almost free charge. Therefore, the

understanding of systematic value structures of a regional ecosystem with EIA evaluation methods becomes
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essential necessary. Evaluation is the stage of the EIA process at which all the impact information is
brought together and consideration is given to whether the impacts are socially acceptable or not (Richard,
1998).

There are two concepts in environmental impact evaluation: the types of values in a regional
ecosystem, such as use value, market value., present value, and the methods that could be used in
evaluation process. One of the most significant changes in the field of economic valuation since the 1960s
has been the move from the use of a comparatively narrow concept of value to a much wider perspective,
marked by the introduction of the concept of Total Economic Value (TEV) (Pearce and Turner, 1990).
TEV may be broken down into two basic categories of use values and non-use values with several sub-
categories. There are two basic approaches to establish the magnitude of the predicted impact: monetary
evaluation, e. g. , cost-benefit analysis, and scaling weighting evaluation, e. g. , ratio-scoring procedure,
(Lee, 1982). The first one is mainly considered in this paper because monetary evaluation is more easily
accepted by our society in which GNP as an international indicator has been widely applied.

Cost-Benefit Analysis (CBA) is now routinely used to evaluate broad questions of environmental
policy, but it has limitations. Adams (1996) indicated CBA has three main weaknesses: it attempts the
impossible; it is biased; and it entrenches conflict. Without doubt, not all of environmental impacts can be
evaluated by CBA but the combination of approaches. such as sales comparison approach, income
approach, weighting methods, matrix methods, may be helpful to value complex or hidden impacts. The
sales comparison approach is based on the premise that the market value of a property is directly related to
the prices of comparable and competitive values. The income approach is based on the property anticipated
future income.

For the results calculated in this paper, natural capital contributed to total capital was about 1/3 in
the regional ecosystem but 84% of natural capital was consumed by local industry in 1997. Natural capital
declined 4% each year from 1990 to 1997. Furthermore, the growth rate of total capital per year was
4.5% and not 12. 6% calculated with GNP in the city in 1997. This result indicates that Lingwu city was
not in a sustainable development during 1990’s because the natural capital continually decreased. In fact,
the most losses of natural capital were from industry, especially local chemical and steel industries.
Therefore, decreased losses of natural capital can be achieved by controlling local heavy industries and
promoting agriculture and other industries, such as food processing industry,tourism industry,with sound
environmental development. In the future. sustainable development of the regional ecosystem can only be
achieved when natural capital is increased.

Key words :sustainable development; environmental impact assessment; ecological value

:1000-0933(2002)10-1573-08 :Q141,X171,X22 (A

® 1998 6 25 ( » « ),



s 98km, 54km, s
48km , 33. 9km?, 5930m?/s, 6.3 m’,
o 36.49 hm?, 85% o N
. 0. 41hm? 1997 0. 09hm?,
2
White 4 Y, Worster
4 » 21y ., Malthus,Marx,Mill
(3~51, Mill : s
(stationary stage) ;20 70 s “ ” )

“ [6] ’

1987 .« »

s 1992 s
[7~22]
Pearce s s
[19]
1995 s
2011997  Robert
Costanza (Nature ) “
21,22
3
3.1
2 ,GNP pcgb s
s apb
3.2
( .
) b b
2 qb. GNP

1

Fig.1 Location of Lingwu city in Ningxia Hui

Autonomous Region



22

1576
3.3
( ) 3
3l i Marginal benefit
" AsamE
er surplys
1Ak % Marginal cost
8
&
3 b
' : \-m!\ﬂ
= F MR
: | Produs surplus
o = q >
BB’ Quantity
[21] 3 r21]

Fig. 2

Marginal benefit and cost under a typical

market condition!?!

4.2

(DO

(1=1,2,3,-

12

6

s Pi
),

Fig. 3 Marginal benefit and cost of ecosystem

Y icegl2l
services-= -

T N 23 o :
Marginal benefit ﬂﬁfﬂ ::f
2 mmans  ammamey/

. ARG S ESRE
= Ecosystem cost

D

. . B Quantity
6
N N N N 4
N N
Fig. 4 Marginal benefit and marginal cost after
regulating the contribution of ecosystem services
[25
1.
s
"
V= >PixSi
i=1
7 Y3 7 sn
s

V = i}a,,, X Ni + i}a(., X Ei + i}a‘, X Si

=1 =1 i=1

)



N NN » s Ni ( \
N N . ) Ei Y (
N . . . . Do
(2 R
V = f(Ai X Ti X Si X Ai X Li X Ei) (3)

vV N 3 s Ai ;17 3.Si

s Ai s Li o

1 (1990 1997 )

Table 1 Evaluated capital with different types within Lingwu regional ecosystem (1990 and 1997,100 million Yuan)

Garden Cities  Manufacturing Transpor- Water

Farmland land Woodland Grassland and towns  and mining tation area Total
(1990) —0.0548 0.0512 0. 1305 3.651 —0.1344 —0. 2644 —0.0148 1.7166 5.0809
(1997) —0.1151 0.0518 0.1275 3.6284 —0.1737 —1.5603 —0.0182 1.7166 3.657
—0.0603 0.0006 —0.003 —0.0226 —0.0393 —1.2959 —0.0034 0 —1.4239
(1990)  0.7536 0.0177 0.1624 0.1553 0.6511 1. 0375 0.0919 0.1932 3.0627
(1997)  0.8916  0.0889 0. 0291 0.4632 1.5783 3.2643 0.1607 0.1959 6.672
0.138 0.0712 —0.1333 0. 3079 0.9272 2.2268 0.0688 0.0027 3.6093
(1990)  0.9362 0.0131 0. 0302 0.2719 0.7432 0.2479 0.0054 0 2.2479
(1997)  0.7863 0.0407 0. 0291 0.193 1.3899 0.6931 0.0154 0.0027 3.1502
—0.1499 0.0276 —0.0011 —0.0789 0. 6467 0. 4452 0.01 0.0027 0.9023
(1990) 1. 635 0. 082 0. 3231 4.0782 1.2599 1. 021 0.0825 1.9098 10.3915
(1997) 1.5628 0.1814 0. 1857 4. 2846 2.7945 2.3971 0.1579 1.9152 13.4792
—0.0722 0.0994 —0.1374 0. 2064 1.5346 1.3761 0.0754 0.0054  3.0877
* (D NN . [21] 2 . 1
=38.3 . s . Woodland, garden-land and grassland play

improtant roles in preserving natural environment. The evaluation based on the Table 2 in reference [21]. The currency
exchange rate is 1 $ =8.3 ¥ . We took the mean of woodland and grassland
® [21] 2 . [21] ,
; 2 ; . N
s N N . s
. The evaluations of water recycle function also based on the Table 2 in reference [21], which is

about adjustment of natural water resource and water supply. According to reference [21], all these functions have to be
realized by the water areas in this region. The value of water area’s serving function came out {from the mean of Table 2
in [21]. The negative influence was evaluated by accounting the water consumption and its value. We ignored the further
environmental influences of basification, land subside, bio-diversity and etc. Since we took the method of substitute cost,
the result is the lowest cost of water function
Iy

2/ b N ~
. Because of most of the natural resources exhaustion were evaluated by mankind making cost, all the

values of manufacturing, mining, cities, towns, farmland, transportation are the lowest
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