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Causes of spatial mismatch between grain production and water
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Abstract To explore the causes of spatial mismatch between grain production and water resources in China. a
measurement index system was constructed to comprehensively evaluate the carrying capacity of water resources in
each region and measure the degree of spatial mismatch between grain production and water resources in the evaluation
area of agricultural water pressure. Additionally, from the perspective of comparative advantage theory. a panel data
was used to conduct empirical tests and explore the possible causes of the spatial mismatch between grain production
and water resources. The results show that: 1) According to the calculation results, the spatial distribution of grain
production between water resources in 31 provinces of China from 2003 to 2018 is mismatched. and the spatial
distribution mismatch between grain production and water resources in north East China. Huang-Huai-Hai region. South

China and Northwest China is more serious. 2) According to the regression results of the benchmark model, the positive
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effect of land advantage., labor advantage and capital advantage on regional agricultural water pressure exceeds the
negative effect of water resource advantage on regional agricultural water pressure, which makes the comprehensive
comparative advantage of grain production increase the regional agricultural water pressure. Under the similar market
and policy environment, the internal cause of the spatial distribution mismatch between grain production and water
resources is the result of the above accumulative effects. Quantile regression is adopted to test the results. It is found
that the intensification effect of grain production comparative advantage on agricultural water pressure is not obvious in
the regions with the maximum or minimum agricultural water pressure, but is significant in the other sub-loci.
3) According to the results of the moderating effect model. agricultural water efficiency has a negative moderating
effect on the impact of comparative advantage of grain production on agricultural water pressure. Sample regression
shows that agricultural water efficiency has a greater regulating effect in areas with higher agricultural water pressure,
indicating that higher agricultural water efficiency can effectively mitigate the impact of regional comparative advantage
of grain production on the spatial distribution mismatch between grain production and water resources, and the
mitigating effect is more obvious in areas with higher agricultural water pressure. Therefore, based on the research
results, this study puts forward three suggestions. e. g. optimizing the spatial distribution mismatch degree of grain
production and water resources, increasing the constraint weight of water resources factors in grain production layout,
and improving water efficiency of grain production by region. to ensure grain security and sustainable use of water
resources.

Keywords grain production; comparative advantage theory; agricultural water pressure; agricultural water efficiency;

water resources carrying capacity
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Table 1
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Index system for measuring price comparison advantage of grain production
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2 2003—2018 31 .
Table 2 Distribution characteristics of water resources carrying capacity, agricultural water pressure and

comparative advantage of grain production in 31 provinces in China from 2003 to 2018

Water carrying capacity Agricultural water stress Advantage in grain production
Area /% /% /%
Mean Growth rate Mean Growth rate Mean Growth rate

Beijing 0.241 —16.24 1. 119 —55.05 0. 320 1.32
Tianjin 0. 246 —8.45 2.092 —20. 04 0.299 —3.06
Hebei 0.277 6.41 2.672 —12.35 0. 361 5.12
Shanxi 0.279 —14.15 2.164 19.97 0.334 2.69

Inner Mongolia 0. 324 —23.61 2. 401 14.94 0.418 11. 11
Liaoning 0.271 —26. 31 2.395 30. 04 0. 350 0.61
Jilin 0.276 —14.73 2.469 21.45 0.401 6. 81

Heilongjiang 0.279 4.67 2. 865 19. 98 0. 449 43.01
Shanghai 0. 250 —15.73 0. 587 14. 14 0. 331 3.32
Jiangsu 0. 285 —19. 37 1.823 13.42 0.435 19.08
Zhejiang 0. 349 0. 36 1. 359 —12.17 0.371 26.55
Anhui 0.278 —32.79 2.055 46. 33 0. 346 4. 04
Fujian 0.324 —16.57 1. 550 3.45 0.332 7.24
Jiangxi 0. 336 —17.77 1. 962 23.62 0. 351 12.82
Shandong 0.268 —28.91 2. 649 21.06 0. 345 16. 34
Henan 0. 266 —34.42 2.195 35. 26 0.411 5. 17
Hubei 0. 309 —19.14 1.714 13.98 0. 352 31.06
Hunan 0.333 —15.31 1. 805 10. 96 0.396 6.42
Guangdong 0. 344 —5.55 1.478 5.48 0.421 17. 45
Guangxi 0. 330 —14. 28 2.089 10. 00 0. 331 20. 14
Hainan 0. 337 —29.09 2.303 30. 81 0.241 3.32
Chongqing 0.295 —29. 86 1. 004 60. 45 0. 288 34. 26
Sichuan 0.325 —22.27 1. 813 33. 34 0. 395 15. 06
Guizhou 0. 301 1.49 1.761 2.75 0.325 52.13
Yunnan 0. 346 —13.29 2.027 8.21 0.332 34.94
Xizang 0.534 —18. 10 1.675 15. 64 0. 320 7.09
Shaanxi 0.298 —25.26 2.237 24.58 0.271 25.55
Gansu 0.273 —14.09 2.912 18.82 0. 301 5. 63
Qinghai 0. 302 —8.23 2. 465 16. 22 0. 254 13. 54
Ningxia 0.238 —33.25 3. 880 40. 67 0.296 3.75

Xinjiang 0.265 —21.97 3.552 29.76 0.369 10. 56
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4.1.5
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Fig.3 2003—2018 China water resources carrying capacity and grain sown area standardization index
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Table 3 Regression coefficient and significance of comparative advantage in

grain production and agricultural water stress index

1 2 3 4 5 6
Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
—0.321*
Water resources advantage (—2.09
0. 7207
Land advantage (4.48)
1.423™
Labor advantage (5.94)
1,273
Capital advantage (5.79)
0.611*
Comparative advantage (2.05)
—0.051 0.390 0.151 —0.437 —1.124 —0.368
Wetland occupancy (—0.09) (0.51) (0.23) (—0.58) (—1.52) (—0.64)
—0.003 —0.002 0.003 0. 006 0. 005™ —0.001
Grain net profit (—1.26) (—1.08) (0.12) (3.42) (2.60) (—0.26)
—0. 204 —0. 468 —1.211 —1.648" 1.309 —0.284
Proportion of nature reserves (—0.18) (—0.34) (—1.17) (—1.78) (1.42) (—0.32)
0. 450 0. 555 0.528 0.136 —0. 157 0.376
Water conservancy facilities (0.79) (0. 87) (1.01) (0. 30) (-0.33) (0.69)
—0.168 0. 004 —0. 331 —0.202 —0.927 —0.443
Soil erosion control level (—0.28) (0.01) (—0.59) (—0.42) (—1.67) (—0.74)
2.008™ 2.0347 1. 8697 1.7937 1. 8427 1. 904"
Cons (6.18) (5.65) (6.70) (7.96) (7.18) (7.42)
465 465 465 465 465 465
Observations
Lk ek Lk 1%.5%.10% ; t . 4.5

Note: k%, %k and * mean effects of a variables at 1%, 5% and 10% levels. The number of parentheses is ¢ value. Tables 4 and

5 are the same as Table 3.
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