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Evolution of grain supply and demand pattern in major grain-producing areas in China
based on contribution rate to food security

LUO Haiping', PAN Liuxin®, YU Zhaopeng’

(1. Research Center for Central-China Economic Development, Nanchang University, Nanchang 330047, China;
2. School of Economics and Management, Nanchang University, Nanchang 330047, China)

Abstract: Based on the FSP model analysis framework of contribution rate to food security, the contribution rate of
13 main grain-producing provinces ( autonomous region) to national food security in China was calculated and ana—
lyzed from the perspective of inter-provincial grain supply and demand balance, and the evolution characteristics of
grain supply and demand pattern were explored in major grainproducing areas. It was shown that except for the grain
supply gap caused by the sharp drop in grain output from 2000 to 2003, the grain surplus ( export volume) in major
grain-producing areas showed a “U”-shaped trend of “steady decline-absolute growth” from 1991 to 1999 and from
2004 to 2018. Over the years, the contribution rate to food security of the major grain-producing areas was higher
than 85% , and the status was relatively stable. The main function of major grain-producing areas in China has un-
dergone inter-provincial differentiation and reorganization. On one hand, grain supply was concentrated in central and
northern regions, while the grain production and demand in the southern regions was tightly balanced, which resulted

in a serious mismatch between food supply and demand. On the other hand, the spatial difference of grain supply and
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demand was obvious. Since 2000, the total contribution rate to food security of Heilongjiang, Henan and Jilin has

reached about 50% . The contribution of Hunan, Jiangxi, Jiangsu, Hebei, Hubei, Sichuan and Liaoning to grain se—

curity over the years was less than 5% , respectively, and the total amount of grain transferred from the later seven

provinces only accounted for 10% —20% of the total amount of grain-ransferred from the major grain producing-areas.

Key words: major grain-producing areas; patterns of food supply and demand; contribution rate to food security;

FSP model
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Table 1 Regional grain output in China from 1991 to 2018

He BTV AR T AR I
MITAERE A ROORE(F 1), RERE
PR AR IR E LR 4, 2003—2015 AFARE
WO T RS H 2013 AR DTAEIR AT R
P15 6 14 to MU 7= X AL 7= 2 4 [ A
R EA 70% LA L, H A 2000 4EH2 T 5 HLE
EBAE S SR AR P AR W R Ay
Ui WA X A T P B4 B R
IR, AR e E AR = 15% ~
20% (2003 AFFRAN) L o L E R U B AR L
o WEFHX M TUEIX, TR
LA A ERE T R L ER RS T
R R LR ASDU D, TR E AR BT R X,
PR , I B AR T MR B 7 X A 7 A A AR
B REROL , X T B MR L AR R T
B ] PR e J A IR 1 A b ik s A EL AT 4y

M E .
1.2 WRAX
1.2.1 REFZREWUNE

W B GO T e PR AR T, 75 ok — 2P
HRERE SRR REREFRREZdH O
R B Tl AR T PR S 5 AR R £ 4
FEREAE A AL O SR A e BT SETH BB XS
FERETORETGEIT, NI, RS HREF
WA B I TEAR S IR R
i AL TR D0 SR FAH R B8 7 3307 vk
EEREFRREE.

(1) DHIH 2R R A XFRfE AR

Wy REIMKX R X R FHI X A E R
Year Major grain-producing areas Grain balance areas Major grain-consuming areas National grain
Fh HTE JEh I Frh I output/( 10* 1)
Output/( 10* t)  Proportion/% Output/( 10* t) ~ Proportion/% Output/( 10% t) ~ Proportion/%
1991 31 402. 80 72. 14 6 807.90 15. 64 5 318. 60 12.22 43 529.30
1994 32 825.20 73.75 6 927. 40 15. 56 4 757. 60 10. 69 44 510. 20
1997 35 172.70 71.17 9 003. 80 18.22 5 240. 80 10. 61 49 417. 30
2000 32 607.43 70. 55 9135.75 19.77 4 474.34 9.68 46 217.52
2003 30 578. 54 71. 00 9 073.17 21.07 3 417.61 7.93 43 069. 33
2006 36 824.29 74.02 9 400. 88 18.90 3522.72 7.08 49 747. 89
2009 39 710. 11 74. 81 10 O11. 11 18. 86 3 360. 86 6.33 53 082. 08
2012 44 609. 78 75. 66 10 925. 34 18.53 3422.85 5.81 58 957.97
2015 47 341. 30 76. 18 11 490. 70 18. 49 3311.92 5.33 62 143.92
2018 51 768. 85 78. 69 11 234. 46 17.08 2 785.90 4.23 65 789. 22
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Fig.1 Contribution rate to food security, and grain output and demand in major grain-producing areas
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Fig.2 Spatial differentiation map of contribution to food security in major grainproducing areas in 1991 and 2018
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Table 2  Contribution rate to food security of major grainproducing areas from 1991

to 2018

Ay M4BT Contribution rate to food security /%
Year ZRAL=IX e EARTEIX HEHEX PRI MREE X
Northeast China North China East China Central China Southwest China  Major
T e R Wit wEs 6 RE Wk Tm mm wde el grain-producing
Liaoning Jilin  Heilongjiang Hebei Inner Mongolia Jiangsu Anhui Shandong Jiangxi Henan Hubei Hunan Sichuan areas
1991 0 9.57 8.53 7.78 3.11 2.45 2.96 13.41 4.36  10.22 4.47 5.98 18.69 91.53
1992 0.08 8.62 9.26 6.05 3.79 4.94 7.14 9.70 3.61  10.20 5.70 4.82 17.74 91. 66
1993 0.93 8.49 8.52 5.64 3.70 4.97 7.35 11.62 3.11  12.48 3.86 4.29 14.69 89. 65
1994 0 11.57 11.37 9.65 4.32 0.67 4.53 11.96 3.00 11.58 3.71 3.72 15.76 91.83
1995 0 10. 04 10.92 9.77 3.27 0.46 8.01 13.52 2.90  12.49 3.39 2.50 17.60 94. 89
1996 0 11.19 13.04 7.61 6.33 2.08 6.08 11.07 311 11.82 2,13  1.50 14.21 90. 16
1997 0 7.81 16.02 9.24 6.25 3.07  8.44 9.09 3.94  13.82 4.77 2.40 6.30 91.13
1998 1.57 12.52 13.30 10.53 6.76 2.47  5.70 11.85 1.64 12.88 2.45 0.22 5.64 87.53
1999 0.62 11.09 14.04 9.45 5.75 4.21 6.66 11.14 2.81 16.26 2.51 0.36 6.09 91. 00
2000 0O 8.83 15.03 12.57 6.20 0 6.57 8.52 313 20.30 1.87 1.96 5.13 90. 10
2001 0O 12.18 16.02 11.57 6.37 7.07 7.28 3.39  20.49 1.71 2.57 1.64 90. 29
2002 0 13.75 18.06 7.73 17.56 0 10.12 2.88 2.49 19.72 0.41 1.65 4.67 89.03
2003 0 16.92 16.49 8.27 8.43 0 5.43 5.46 1.53  15.99 0 1.74  4.81 85. 06
2004 0.69 14.85 16.79 6.27 17.16 0 8.28 4.86 2.74  18.02 1.00 2.21 3.96 86. 84
2005 0.32 14.14 16.02 6.10 7.61 0 5.82 7.29 3.08  19.41 1.84 3.35 3.21 88.21
2006 0O 14.09 16.72 6.30 7.31 0 6.78 6.97 3.39  20.72 1.67 3.46 1.43 88.84
2007 0.92 11.75 16.84 7.39 17.57 0 7.35 7.42 3.46  21.39 1.26 3.53 1.33 90. 22
2008 0O 13.38 20.18 6.84 8.60 0 6.80 6.88 3.44  20.08 0.97 2.8 0.93 90. 95
2009 0 10.53 21.29 6.93 7.54 0 7.02 6.47 3.52 20.03 1.54 3.28 1.80 89.92
2010 © 12.23 23.46 6.72 7.85 0 6.88 5.86 2.78 18.53 1.41 2.97 2.04 90.72
2011 1.17 12.73 23.64 6.86 8.08 0 5.75 5.72 3.15 16.87 1.26 3.33 2.10 90. 66
2012 1.20 12.62 23.14 6.68 8.15 0 6.07 5.84 3.17  16.07 1.41 3.31 1.70 89.36
2013 1.65 14.36 25.20 6.85 9.31 0 5.12 4.23 3.01  15.90 0.70 2.58 0.74 89. 65
2014 0 14.11 26.68 6.00 8.84 0 6.15 5.36 2.80 15.70 1.87 1.82 0 89.42
2015 0.98 13.88 25.49 5.57 8.84 0 6.03 5.82 2.55 16.42 2.26 1.78 0 89. 61
2016 1.21 14.55 24.64 6.03 8.90 0 5.20 5.73 2.73  16.27 1.38 1.74 0.01 88.41
2017 2.13 13.22 24.79 6.41 9.06 0 6.40 7.17 2.45 15.31 2.39 1.93 0 91.26
2018 2.02 10.95 24.55 5.73 10.22 0.45 6.52 7.17 2.55 15.56 2.48 2.05 0.46 90.71
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