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Evaluation of grain system resilience and analysis of obstacle factors in

main grain producing regions in China

Zhang Mei, Hao Yingbin, Zhang Hanye

(College of Economics and Management , Northeast Agricultural University, Harbin, 150036, China)

Abstract; Building a resilient agricultural food system is of great significance to comprehensively improve the food security level in
China. The index system of grain system resilience is constructed based on the “pressure-state-response” model. The entropy
weight method is used to comprehensively evaluate the grain system resilience of the main grain producing regions, and the barrier
factors are diagnosed with the barrier degree model. The results show that from 2010 to 2020, the resilience level of the
grain system of the provinces in the main grain producing regions presents an upward trend., in which the average pressure value of
the provinces gradually decreases, the average state value first increases and then decreases, and the average response value
gradually increases. The pressure criterion layer has the highest barrier, and the pressure will also become the main factor affecting
the resilience improvement of the main grain producing areas. The direct economic loss caused by natural disasters,
fertilizer application amount per unit sown area, number of agricultural technicians of public economic enterprises and
institutions, and per capita cultivated land area are the main obstacles to improve the resilience of the grain system in the
main grain producing areas. Therefore, in order to improve the resilience of the food system, we should the emergency
mechanism, coordination mechanism and long-term mechanism of the food system in the main food producing areas should
be constantly established and improved.

Keywords: resilience of food system; food security; pressure-state-response model; obstacle model; main grain producing areas
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Tab. 2 Evaluation results of resilience of agri-food system in major grain-producing areas
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
0. 498 0. 469 0. 431 0. 476 0. 531 0. 497 0. 492 0. 506 0. 500 0. 494 0. 518
0. 384 0. 402 0. 398 0. 433 0. 483 0. 439 0. 439 0. 424 0. 428 0. 524 0. 467
0. 460 0. 414 0. 436 0. 459 0. 483 0. 485 0. 479 0. 492 0. 435 0. 462 0. 508
0. 463 0. 453 0. 434 0. 407 0. 467 0. 477 0. 479 0. 499 0. 462 0. 502 0. 498
0. 361 0. 363 0. 340 0. 405 0. 402 0. 392 0. 334 0. 375 0. 381 0. 406 0. 415
0. 469 0. 471 0. 478 0. 488 0. 510 0. 495 0. 518 0. 543 0. 505 0. 584 0. 589
0. 467 0. 458 0. 530 0. 508 0. 488 0. 477 0. 424 0. 464 0. 502 0. 574 0. 531
0. 384 0. 394 0. 365 0. 398 0. 397 0. 411 0. 464 0. 519 0. 508 0. 520 0. 538
0. 618 0. 547 0. 556 0. 633 0. 653 0. 651 0. 625 0. 631 0. 595 0. 599 0. 685
0. 435 0. 393 0. 370 0. 456 0. 410 0. 529 0. 480 0. 490 0. 515 0. 513 0. 531
0. 522 0. 490 0. 513 0. 603 0. 520 0. 527 0. 532 0. 537 0. 518 0. 523 0. 538
0. 498 0. 504 0. 511 0. 532 0. 556 0. 593 0. 535 0. 521 0. 529 0. 559 0. 551
0. 378 0. 305 0. 303 0. 349 0. 364 0. 375 0. 388 0. 357 0. 369 0. 410 0. 346
3 , , o
r ,2010—2020 ,
0. 180 0. 151, 7.6%, .
604. 0 kt.333. 6 kt, 2016 K ,

)
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Tab. 3 Change trend of average toughness of each criterion layer from 2010 to 2020
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
0. 180 0. 163 0. 167 0. 163 0. 162 0. 16 0. 159 0. 160 0. 158 0. 156 0. 151
0. 213 0. 209 0. 209 0. 204 0. 209 0. 197 0. 197 0. 192 0. 191 0. 222 0. 224
0 111 0. 111 0. 113 0. 115 0. 118 0. 115 0. 119 0. 119 0. 119 0. 118 0. 122
3
o b b
3.1
o 4 s 2010  ,2015 2020
b o
b b
4 2010.2015 ,2020

Tab. 4 Level of barriers of grain system resilience criteria in major grain producing areas in 2010 and 2020
2010 2015 2020 2010 2015 2020 2010 2015 2020
62. 57 62. 30 60. 02 23. 16 24. 19 27. 93 14. 27 13 51 12. 05
75. 87 73. 11 60. 35 1340 15. 08 27. 62 10. 73 11. 81 12. 03
64. 08 65. 15 64. 40 18 15 17. 69 20. 23 17. 77 17. 16 15. 32
72. 85 66. 83 50. 48 16. 60 21 97 24. 95 10. 55 11. 20 15. 57
63. 43 62. 09 57. 35 18. 72 21. 54 30. 79 17. 85 16. 37 11. 86
64. 31 62. 19 60. 89 24. 35 26. 64 28, 45 11. 34 11. 17 10. 66
65. 80 58 09 47. 94 22. 16 26. 41 36. 45 12. 04 15. 50 15. 55
49, 74 54. 11 60. 80 26. 85 22. 41 21. 58 2341 23. 48 17. 62
51 27 52. 38 49. 41 27. 77 2813 33. 67 20. 96 19. 49 16. 92
51. 55 51 81 51. 17 31. 46 30. 46 32. 26 16. 99 17. 73 16. 57
63. 52 59, 52 60. 32 19. 09 21. 29 23. 68 17. 39 19. 19 16. 00
54. 06 58. 50 61. 89 26. 37 23. 46 23. 43 19. 57 18. 04 14. 68
64. 64 64. 77 50, 34 21. 42 22. 62 31 08 13. 94 12. 61 18. 58
2010—2020 ,2010—2015  ,2015—2020 s 2010  ,2015 ,2020
3.2
. 2010—2020
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Tab. 5 Major obstacles to the resilience of the grain system in major grain-producing areas in 2020

( ) ( ) ( ) ( ) ( ) ( )
X, (27. 56) X, (12 49 X, (6. 73) X, (5 99) X, (5 77) X5 (5. 25)
X, (28 98) X, (17. 18) X5 (7. 4T) X, (6. 96) X s (5. 46) X, (4. 66)
X, (31 56) X, (14, 45) X, (10, 23) X 1: (6. 97) X, (5. 62) X, (5 24)
X, (28 76) X, (14, 59) X, (9, 64) X: (8 53) X, (6 13) X, (4. 96)
X, (23 81 X, (13 93) X, (8 83) X1 (8 43) X1: (8 16) X, (6. 07)
X, (28 49) X, (9. 75) X, (6. 56) X, (6. 09) X, (5. 41) X, (5 07)
X, (18 00) X, (12 27) X5 (8 23) X9(7. 62) X5 (7. 52) X 15 (5. 64)
X, (24. 86) X, (10. 79) X, (10, 29) X, (6. 21) X, (5 84) X, (5. 46)
X, (24, 52) X, (9. 19) X, (& 72) X, (6. 83) X, (5. 87) X, (5. 48)
X, (23 02) X, (9. 37) X, (& 69) X, (6. 30) X 15 (5. 64) X, (5. 33)
X, (24. 00) X, (12 21) X, (8 72) X, (5. 35) X5 (5. 15) X, (4. 85)
X, (30, 62) X, (7. 92) X, (9. 41) X, (6. 45) X, (5. 33) X, (5 12)
X, (17. 35) X, (13 05) X, (& 41) X 15 (5. 63) X, (4. 96) X, (4. 80)
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