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Evaluation of the incorporation of gross ecosystem product into performance

appraisals for ecological compensation
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Abstract: With the promotion of ecological civilization in China since the 18th CPC National Congress eco-compensation
practices have advanced rapidly. Evaluation of implementation effectiveness is the core issue to ensure continuous
improvement in the efficiency of the eco-compensation mechanism. This study analyzes the necessity and feasibility of
incorporating gross ecosystem product ( GEP) into the performance appraisal for ecological compensation. The existing
performance appraisal mechanisms need to be further improved. The performance appraisal of eco-compensation based on
GEP is a direct appraisal based on the output of ecosystem services. An appraisal based on GEP can unlock the innovation
potential of subjects that receive compensation from the supply of ecosystem services. GEP has less distortions of the
evaluation of ecosystem services and thus can be used as an optimization index for countydevel environmental appraisals.
However we cannot include GEP in the performance appraisal system of eco-compensation as this would deny the role of
the performance appraisal system based on types of activities. Several policy recommendations are proposed based on these
findings such as organically combining GEP with the existing performance appraisal system exploring the establishment of
comprehensive eco-compensation mechanisms and reducing the loss of eco—compensation efficiency through the

improvement of appraisal and incentive mechanisms
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1
Table 1 The evaluation and evaluation system of ecological environmental quality monitoring in county area of national key ecological

function area

Function type Primary indicator Secondary indicators

Wind and sand fixation

| ]
Soil and water conservation

I |
Water conservation

1 |
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Function type Primary indicator Secondary indicators
Biodiversity maintenance
I I
Adjustment index
EI ;
17
GEP
GEP EI ;
GEP EI
; GEP GEP
EI o
GEP GEP ElI
El GEP
; EI “ ” GEP
GEP ; ElI
GEP
GEP ; EI “
N N ” GEP “38”7
EI o

2.1.2

http: //www.ecologica.cn



30 39
o GEP
GEP
GEP N
5
GEP
2.2 GEP
2.2.1 GEP EERGEESHE) |,
CEP T U ]|
4 AT
o i 2
N ﬁ
° |Jheirnik] |Blig| (Bt
1
Fig.1 Framework of gross ecosystem product accounting
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(2)
GIS
. 2015
o 2015 LUCC
ArcGIS 10.0 o “ 7
N . . . ( ) 6 6
“ 7 “ 7 6 2
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o Costanza 1hm’ 1
B2, 2010
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3406.59  /hm’ o 2015 7301.22 o
2 »
Table 2 Ecosystem unit area ecological service value equivalents of China
/
Primary type Secondary type Forest Grassland Farmland Wetland Rivers/Lakes Desert
0.33 0.43 1 0.36 0.53 0.02
Supply services 2.98 0.36 0.39 0.24 0.35 0.04
4.32 1.5 0.72 2.41 0.51 0.06
Regulation services 4.07 1.56 0.97 13.55 2.06 0.13
4.09 1.52 0.77 13.44 18.77 0.07
1.72 1.32 1.39 14.4 14.85 0.26
4.02 2.24 1.47 1.99 0.41 0.17
Support services 4.51 1.87 1.02 3.69 3.43 0.4
Cultural services 2.08 0.87 0.17 4.69 4.44 0.24
Final total 28.12 11.67 7.9 54.77 45.35 1.39
(3)
( Travel Cost Interval Analysis TCIA) ( Contingent Value Method CVM)
o TCIA CVM ; TCIA
CVM o TCIA CVM
. TCIA
CVM o TCIA
CVM

o TCIA
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CVM o
TCIA CVM
5 o
TCIA
C=C,..+1/3xDxY/30 (3)
Y D Clivear o
TCM
1/3,
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¢, €., - €, C, C, +o n+l Ny N, N; N,
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Table 3 Sample interval segmentation results
1%
Travel expenses Number of tourists Willingness to travel Travel rate Travel demand
C; C.y) N; M, P; Q;
0 200) 3 251 100.00 1.0000
200 400) 32 248 98.80 0.9880
400 600) 55 216 86.06 0.8606
600 800) 52 161 64.14 0.6414
800 1000) 26 109 43.43 0.4343
1000 1200) 20 83 33.07 0.3307
1200 1400) 15 63 25.10 0.2510
1400 1600) 12 48 19.12 0.1912
1600 1800) 10 36 14.34 0.1434
1800 2000) 6 26 10.36 0.1036
2000 2200) 6 20 7.97 0.0797
2200 2400) 1 14 5.58 0.0558
2400 2600) 0 13 5.18 0.0518
2600 2800) 3 13 5.18 0.0518
2800 3000) 2 10 3.98 0.0398
3000 3200) 3 8 3.19 0.0319
3200 3400) 1 5 1.99 0.0199
3400 3600) 0 4 1.59 0.0159
3600 3800) 0 4 1.59 0.0159
3800 ) 4 4 1.59 0.0159
C Travel expenses; N: Number of tourists; M: ; Willingness to travel; P: Travel rate; Q:

Travel demand
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Q[, Ci
¢ 0 Q=0(C) - Q c
o Stata 12.0 N 4
4
Table 4 Return results of tourists” willingness demand curve in Huangguoshu
Model Regression equation R? F
Linear (=0.7332-0.0002C 0.7446 52.48
Exponential Q=1.09966¢ -7 ¢ 0.9864 1307.45
Quadratic (0=1.0313-0.0007C+1.31x107"C? 0.9670 249.30
Q: Travel demand; C: Travel expenses
)
SCS, = f 0( ) dC (4)
c;
SCS = Y N, x SCS, (5)
i=0
CcS
SCS
CS=—"=xTN (6)
SN
TN SN o 2015
8.9 o
CVM o
WTP,
WTPmedian
P o
WTPN)[H[ = WTP median XSNXP ( 7)
CVM o 251 92
( Willingness to pay WTP) 36.65%. 5
o o 5
60 SN 237
0.52 o 8.9 o
A 2015 208.46
(1) GEP  9222.36 .
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5

Table 5 Cumulative frequency distribution of visitor’s payment intention in Huangguoshu

/ / 1% 1% 1%
Willingness to pay Absolute frequency Relative frequency Adjustment frequency Cumulative frequency
5 2 0.80 2.17 2.17
10 7 2.79 7.61 9.78
20 9 3.59 9.78 19.57
30 4 1.59 4.35 23.91
40 0 0.00 0.00 23.91
50 20 7.97 21.74 45.65
60 4 1.59 4.35 50.00
100 28 11.16 30.43 80.43
150 1 0.40 1.09 81.52
200 8 3.19 8.70 90.22
300 3 1.20 3.26 93.48
500 6 2.39 6.52 100.00
Total 92 36.65 100.00
2.3 GEP
231
« »
GEP o
GEP
GEP o
2.3.2
“ - ” Holmstrom( 1982)
« 2
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