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Abstract: Human activities and food production are bound to affect resources and the environment. For a long time the
direct costs of food production have been calculated while ignoring ecological loss costs. The correct assessment of the
ecological costs of food production is important. Such assessments can be used to properly evaluate the economic benefits of
agricultural production to realize sustainable development of the ecological economy to regulate food production patterns

and to develop industrial policies. In this paper statistical and household survey data from Qiyang County were analyzed
using economic and ecological methods to investigate the ecological costs of food production in the hilly red soil region of
southern China in 2008. In order to explore the ecological costs of food production more accurately this study analyzed both
the costs of ecological loss and direct production. In other words ecological costs are equal to the costs of ecological loss
plus the costs of direct production. The costs of ecological loss refer to the negative impact of food production on the
ecological environment and include soil loss costs nutrient loss costs water pollution costs and costs related to the loss of
land resources and water conserving ability. Direct production costs refer to the costs of planting from sowing to harvest

including costs related to seeds chemical fertilizer organic fertilizer pesticides plastic film irrigation agricultural
machinery and labor. The results showed that ecological damage due to grain production in this region was equivalent to
4.85% of the total agricultural output in 2008. Once the ecological environment has been severely damaged sustainable
development of the ecological economy faces a severe test. Ecological costs in this region reached 3. 18 Yuan/kg for early—
season rice 2.44 Yuan/kg for mid-season rice and 3.02 Yuan/kg for late-season rice in 2008. However unit sales were
1.76 Yuan/kg for early-season rice 1.90 Yuan/kg for mid-season rice and 1.84 Yuan/kg for late-season rice. Rice
production resulted in financial loss to agriculture producers and resulted in a negative attitude among the laborers. The

combination of high production costs and low income have affected sustainable development in this region and become a
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threat to the area’s food security. Principal component analysis of the various factors affecting the ecological costs of food
production in the hilly red soil region of southern China showed that under current production conditions moderate
increases in the use of chemical fertilizer pesticides agricultural machinery plastic film and labor inputs would reduce
the ecological costs of rice production. Rice yield and organic fertilizer inputs are important factors affecting the ecological
costs of rice production. Irrigation costs have little effect on ecological costs in this region because of the abundance of water
resources. Ecological costs of rice production in this region declined as the amount of cultivated land per family increased.
This indicates that if the government expands the scale of family agricultural production in the hilly red soil region of
southern China then the ecological costs of rice production would be reduced the economic efficiency of agricultural
production would be increased and the mood of agricultural workers would be improved. These changes would be conducive

to achieving sustainable development of the ecological economy of this region.
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Table 1
Index

Soil loss costs/

Ecological loss of food production in Qiyang

Nutrient loss costs/

2008

Loss of land resources/

Loss of water conserving ability /

Water pollution costs/

Total value of ecological loss/

Ecological loss costs of early-season rice/(

29729257. 34
27297284.35
70594230. 57

4892.35
7562774.70

135188439.30
/kg) 0.29
Ecological loss costs of mid-season rice/(  /kg) 0.25
Ecological loss costs of lateseason rice/( /kg) 0.26
2
Table 2 Direct production costs of rice
hemical anic irec
¢ ]E_m_l(a Org-a.m( Pesticides Plastic Irrigation Mechanical Labor DHPP_l
. Seeds costs/ fertilizer fertilizer . production
Crop name N costs/ film costs/ costs/ costs/ costs/
( /hm?) costs/ costs/ Com®y () () () (/) costs/
( /hm?) ( /hm?) " " " " " C /ke)
Early—
. 494.55 1951. 65 89.55 1039. 05 239.55 316.35 889.35 12467.70 2.89
season rice
M{d_ 417.60 1673.25 36.90 1030. 50 4.95 288.00 811.80 11160.00 2.19
season rice
Late—
o 419.40 1930.95 85.80 1389.90 1.65 333.90 542.10 11209. 50 2.76
season rice
2.19 kg ;
0 71.29%
11.16% ; 72.36% 10.85% ;
70.44% 12.13% -
3.3
11 : N N N
NN o SPSS 17.0
( 3 KMO 0.725 ; Bartlett
0.000 N o
3 KMO and Bartlett’s
Table 3 KMO and Bartlett’s test
KMO Kaiser-Meyer-Olkin measure of sampling adequacy 0.725
Bartlett Bartlett’s test of sphericity Approx. Chi-Square 1313. 189
df 55
Sig. 0.000
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Table 4 Total variance explained
Initial eigenvalues Extracting sums of squared Rotation sums of squared
Component Ei " Variance Cumulative Ei Al Variance Cumulative Ei al Variance Cumulative
rgenvaiue 1% variance /% rgenvaiue 1% variance / % teenvaiue 1% variance /%
1 5.648 51.345 51.345 5.648 51.345 51.345 5.505 50.046 50. 046
2 1.950 17.724 69. 069 1.950 17.724 69.069 1.955 17.777 67.823
3 1.281 11.641 80.710 1.281 11.641 80.710 1.418 12.887 80.710
4 0.948 8.620 89.330
5 0.560 5.088 94.418
6 0.312 2.834 97.252
7 0.151 1.372 98.624
8 0.086 0.782 99.406
9 0.047 0.423 99.829
10 0.015 0.135 99.964
11 0.004 0.036 100. 000
5
Table 5 Rotated component matrix
The first principal The second principal The third principal
component Z, component Z, component Z
Acreage X, 0.977 -0.006 0.024
Yields X, 0.038 0.959 0.069
Seeds costs X; 0.689 0.071 0.417
Chemical fertilizer costs X, 0.977 0.021 0.069
Organic fertilizer costs X5 0.046 -0.301 0.288
Pesticides costs X 0.957 -0.020 0.052
Plastic film costs X, 0. 866 0.064 -0.166
Irrigation costs Xg -0.050 0.074 0.895
Agriculture mechanical costs X, 0.949 0.025 0.031
Labor costs X 0.735 0.081 0.561
Ecological loss costs X, 0.087 0.960 0.054
; : Kaiser
5 (CON (XD~ (X6~
(X9~ (X7~ Xy0) (X)) 7 Z,
50. 046% .
CAPR X;) (X5 °
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Fig.2 Trend of the ecological costs of rice
2
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Fig. 3 Ecological costs of rice per hectare compared with the gross income
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