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Green accounting for agriculture production based on the value of agroecosystem

services a case study of Ansai County
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Abstract Nowadays more and more people have cognizance of that traditional GDP accounting easily exaggerates the
economic benefit which cannot account the cost of ecosystem degraded and environmental pollution due to economic
growth. So Green accounting has been a hot topic in system of national economic accounts in recent years. At present the
green accounting had considered the ecological costs owning to traditional economic growth model in macro-scale. Whereas
from the costs accounting we cant got what ecological functions were affected by economic growth so there is not enough
information to support decision-making. On the sake of this this article tries to introduce the ecosystem services to address
this matter in local scale.

Ecosystem services ESs provided a monetary method to evaluate the ecosystem benefit for human and the technique
related ESs can also be used to account the value of the green GDP. ESs is an invisible benefit for agricultural production

and these services have huge values for social economic system. Nevertheless on traditional view agriculture system can
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only provide foods output or other materials. Agroecosystem is a kind of artificial-ecosystem it need inputted by not only
natural resources but also manpower. In this article we regard that agroecosystem had double inputs natural and
artificial and output products and indirect output e. g. ecosystem services . The services have great value for human
society directly or indirectly. Based on these ideals a formula was putted forward to account agricultural production in this
article. That is

Green GDP = traditional GDP + ecological GDP

Through the accounting for the value of production goods production costs ecological costs and the ESs in case of
Ansai County in Loess Hilly-gully region of China  the results showed that

The traditional GDP of Ansai County in 2000 years is 189. 72 million yuan RMB based on the traditional economic
accounting. Under considered the ecological costs the net value of agriculture outputs is 62.72 million yuan RMB merely
which is 33.06% of the traditional GDP. And if we taken the ecosystem services as a kind of * outputs’ of the agriculture
production system then the total value of agriculture production system is 5104.91 million yuan RMB. Thus we can make
clean the deficiency of traditional GDP accounting which had not account the ecological costs and ecosystem services.
When taking the ecological costs and resources ‘ ullage’ into account the net output is merely 33.06% of the traditional
GDP. In a other words there are 66. 94% of the agriculture outputs were supported by the services of the production
system. So the ecosystem services conservation had a significant role in Ansai County economic ecological and social
development.

At last Green GDP is involved with the accounting of natural resources. At present for different kinds of ecosystem
there is not a convictive and consentaneous method to account the value of ecological degradation and ecosystem services.
The index system must be conforming to scientific and operable character. In this article we just took the first step to
explore how to account the agriculture production system with ‘ green’ method further efforts are needed to take in next

step.
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Table 1 Index system and price technology of green GDP for agricultural production system

ltem

Index system

Price technology

Production value of agriculture

Production cost

The values of agroecosystem services

Ecological cost

Production value of agriculture
Input of agriculture production
Value of soil and water conservation
Water saving

Co,
CO, Fixation

0,

Release of O,

Nutrient circulation

Air cleaning

Pollution and degenerate of ecological environment
Loss of disease pest and weed

Salinity of land

Soil and water loss

Marker price

Market price

OCM shadow price Replacement engineering

OCM shadow price Replacement engineering

OCM shadow price Replacement engineering

OCM shadow price Replacement engineering

OCM shadow price Replacement engineering

OCM shadow price Replacement engineering

Hypothetic market price

Hypothetic market price

Hypothetic market price

Hypothetic market price

Vp Ves

36°30'45" ~

209 1018

160 ~ 180 d

GDPt = Vp - Cp
GDPe = Ves — Ce

GDPg = GDPt + GDPe = Vp + Ves — Cp — Ce

Cp Ce
37°19'31” 108°51'44" ~ 109°26'18"
997 ~1731m

500mm

2352 ~2573 h =10C 2866°C

8.9C

14
2950. 44 km’
1000 mm



254 27

95%
17.7% "'~
56% "
10 4 ~5
4000 ~6000 hm® 3000t S
2000 15.16 13.82 177379 hm’ 1.17 hm’
520 kg 1620 /a 933.0 kg/hm’
1
3 GDP
2 2000
29187
2000 10215 GDP 2000 GDP
18972
2 2000 x 10*yuan/a
Table 2 The total values and costs of agriculture production in Ansai county 2000 x 10*yuan/a
ftem Planting Foresty  Stockbreeding Fishery Total value
Total value of agriculture production 16925 4767 7413 82 29187
Costs of agriculture production 7754 2395 59 7 10215
2000 Data source Statistical burean of Ansai County Statistical data of national

economic of Ansai County 2000

4

Co, 0, 16 17
2000 3151364. 80 3

3 2000

Table 3 The value per capita of ecosystem services in different kind of ecosystem of Ansai county 2000 hm* x10*yuan/a

Ecosystem Forstry land Shrub land Grass land Farming land Total value
Areas 47266 12066 90450 93333 243115
Soil conservation value 5271.67 1533.89 11134.45 7884.59 25824. 60
Water saving value 27050. 63 6905. 45 51765.11 53415.07 139136.26
Climate regulating value 26684.20 5695.33 60482.735 39649. 06 132511.32
Soil nutirent preserving value 553730.83 141355.65 1059640. 20 1093415. 14 2848141.82
Air cleaning value 5750. 80 - - - 5750. 80
Total value 618488. 13 155490. 31 1183022.49 1194363. 86 3151364. 80
* 13 The data of forstry land including windbreaks trees timber

trees sparse trees and commercial trees Data source Calwlate by using the data from literature 13 the same below
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Table 4 The ecological cost of soil loss in Ansai County x 10*yuan/a
The total amount The soil
Ecosystem hm? v/ hm? a of soil loss Increasing e 8o Total
4 The land loss L nutrient loss
x 10" t/a reservoir silt

Forstry land 47266 36.75 173.68 6.81 23.27 896.01 926.09

Shrub land 12066 42.07 50.76 1.99 6.80 261.88 270.67

Grass land 90450 31.49 284.83 11.16 38.17 1469.42 1518.75

Farming land 93333 16.82 156.99 6.15 21.04 809. 89 837.08

Total 243115 666. 25 26.11 89.28 3437.20 3552.59
5.2

50 ~200m
“ ” 23
2m 10m #
25
25mm 0.25m’ 5 ~20a
25 26 « » « "
0.02 ~0.03 m’/m* ¥
0.025 m’/m’ 2000 243115 hm’
6078.18 m’ 0.67 /m’ 1990
1o 2000 4072.38

5.3

28

5
5414 /a
6 GDP
GDP 6
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Table 5 The economic loss of the harm of hare in Ansai County x 10*yuan/a

Planting Forestry Stockbreeding Total value
Total value of agriculture production 16925 4767 7413 29187
Loss rate % 16 21 23
The economic loss 2708 1001 1705 5414

the data of loss rate come from literature 28 the value of planting substituted by the data of death rate of Prunus armeniaca
and the value of forestry substituted by the one of Robinia pseudoacacia Platycladus orientalis and Prunus armeniaca the data of stockbreeding is by

Hippophae rhamnoides

GDP = -
=504218.37 -3213.32 -4072.38 -5414
=491518. 67
GDP = GDP + GDP
=18972 +491518. 67
=510490. 67
GDP 18972
6272.30 GDP  33.06%
GDP 1 GDP “
" 0.67 GDP 66. 94%
31993.76 2000 GDP  510490. 67
66.94%
6 GDP

Table 6 The composing of the value of green GDP of Ansai county x 10*yuan/a

. . Value of agriculture Cost of agriculture Value of agroecosystem .
Composing . . . ’ Ecological cost
production production services
Value 29187 10215 504218.37 12699.70
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