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The impacts of policy changes on the supply and demand in China’s grain market
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(1. College of Economics and Management, China Agricultural University, Beijing 100083, China; 2. Institute of
Agricultural Economics and Development, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
3. Beijing Polytechnic College, Beijing 100042, China )
Abstract : The steady increase in overall grain output is of great significance in accelerating to build up China’s
strength in agriculture and in promoting the modernization of agriculture and rural development. This paper
quantitatively analyzes grain policy documents from 1950 to 2022, constructs a partial equilibrium model of China’s
grain market, captures the established impacts of policy implementation on grain market supply and demand, and
simulates the impacts of possible future policy changes on grain market. Results show that: 1) The number of China’s
grain policy documents and policy indexes have shown fluctuating growth and have demonstrated more obvious stage
characteristics; 2) Grain security concerns, management and responsibilities have been progressively diversified, and
policy formulation and implementation have been continuously implemented; 3) Grain policy implementation has
a significant positive impact on grain unit yields and prices. An increase in the grain policy index contributes to an
increase in the planted area and production per unit area, improving grain supply security and boosting domestic grain
consumption for feed, forage and other purposes; a decrease in the grain policy index has the opposite effect. The role
of grain policy on unit area yield is more obvious than the role of the planted area, the focus of grain production should
be placed on improving yields. The implementation of the policy has a greater impact on the consumption of grain for
feed than on consumption of grain for food, and the focus of future grain use should be on feed grains. To build up the
“ballast stone” of grain security, this paper recommend enhancing the laws and regulations on grain policy, improving
the continuity, stability and synergy of grain policy, and strengthening the construction of grain production capacity.
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Fig.1 Logical framework of partial equilibrium model of China’s grain market
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Table 2 Summary of the main bodies and the total number of documents related to China’s grain policy
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Fig.5 Annual trends in China’s grain policy index from 1950 to 2022
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Table 3 Estimation results of the partial equilibrium model for China’s grain market

B o a, a, a, a, R
MR RGN 2316 6%#%(0.488 0)  0.048 6***(0.0123)  0.823 4**%(0.038 0)  0.004 3(0.0050)  -0.021 0***(0.0052) 0.973 2
PR R 3.186 6%%%(0.663 0)  0.061 7%%(0.024 6)  0.663 3***(0.067 5)  0.038 0***(0.011 5) -0.047 2***(0.0149) 0.982 1
IR AR 2 2,177 4%%%(0.7712)  0.071 0(0.068 7) -0.0555%(0.029 6)  0.672 6**%(0.096 1) -0.212 0%**(0.054 1) 0.9123
PAH R EBAEI 2 1211 9%%(0.5096)  -0.027 0(0.030 4)  -0.093 4**%(0.027 7) 0.780 7***(0.072 9) ~ 0.080 0***(0.0158)  0.992 5
B N O 1.667 1¥%(0.718 1) 0.193 9**%(0.0672)  0.006 4(0.1899)  0.946 3***(0.027 3) — 0.987 3
bizReniidnbie -9.836 4(23.842 0) 1.134 7(2.282 0) -0.8813(0.6069)  0.295 7#%(0.140 1)  3.526 8***(0.7195)  0.942 8
WA -18.398 1%(9.9913)  2.101 1**(0.882 1) -1.356 3***(0.198 4)  0.036 6(0.123 0) — 0.830 7
WETH N -1.2122(2.637 5) 0.066 4(0.240 0) 0.137 0%(0.069 4) 0.045 6(0.121 6)  0.816 8**%(0.2099)  0.958 0
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2027 AEP ERE TSR R
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e B, BACkE, hERE AL S e
Sk, PR R S A, 1995 4R
47 196.51 J7 t [ 2 2003 4F (19 41 022.11 J1' t, 2022
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Table 4 Simulation performance of the main variables

Ap L2 (MAE) XTI (MPE) Y772 (RMSE) Theil NERE (U)

FERM AR 994.230 0 0.008 5 1106.3113 0.004 7

A 341.126 3 0.059 4 358.3619 0.0322

7 3758.8140 0.055 7 4007.392 0 0.030 7

Akt R T i 33835 0.020 7 3.5720 0.0111

WeE R 2 6.263 2 0.0517 8.306 7 0.036 6

BHE 664.767 2 0.0343 869.400 9 0.023 5

i I 2 3226.597 0 0.090 0 4098.008 4 0.063 1

WEME 0.1990 0.077 1 0.2373 0.050 0

Bridubiy 6732.752 0 0.5457 7 690.104 2 0.2270

o 26.957 3 0.069 1 36.802 3 0.0527

RS 20232027 EEXFETETNER
Table 5 Predicted results for the main variables from 2023 to 2027
P %ﬁlﬁ%{l/ ﬁﬁﬁ)"‘%/ s ﬁfff%%kﬂﬂ iﬁJi"j%iJ%E}\ BT R 2 *E%m%/ PEOE
J7 hm (kg/hm?) Jit Wi kg BIH R kg /Tt /it (JC /kg) it it

20234 1191690 582552  69422.15 165.45 115.20 18642.69  37229.39 2.87 16006.72  364.86
2024 4 11981.67  5860.59  70219.62 165.17 114.13 1843570 37831.46 2.88 19439.66  345.04
20254 1202542 587941 7070237 163.91 112.96 18168.88  38279.59 2.90 1972551  361.87
2026 4 12050.68  5891.99  71002.51 161.72 111.61 17 841.47  38579.31 2.92 19 606.58  352.99
2027 4E 12060.58  5897.36  71125.61 158.82 110.11 17469.89 38 707.86 2.94 19271.07 34021
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&6 19952027 FHERRHHHETLER (Ft)
Table 6 China’s grain market supply and demand balance sheet from 1995 to 2027 (ten thousand tons)

P i oK

EE Y R JE s B T 9 HoAlLTH 3% AT R
1995 46 661.80 534.70 47196.51 30901.39 10 797.65 5497.47 47196.51
2000 46 217.52 -1397.36 44 820.16 29 424.49 11 930.85 3464.82 44 820.16
2005 48 402.19 -1016.34 47 385.85 24 909.92 13 494.84 8981.08 47 385.85
2010 55911.31 20.51 55931.82 22 786.55 19 148.92 13 996.35 55931.82
2011 58 849.33 68.21 58917.55 21 829.81 20 048.65 17 039.09 58917.55
2012 61 222.62 7 040.22 68 262.84 21179.97 24 534.40 22 548.47 68 262.84
2013 63 048.20 7 669.73 70 717.93 20 144.08 24 359.47 26214.38 70 717.93
2014 63 964.83 8971.12 72 935.95 19 201.87 24 860.14 28 873.94 72 935.95
2015 66 060.27 11 382.70 77 442.97 18 343.73 28 836.67 30262.56 77 442.97
2016 66 043.51 9482.51 75 526.02 18 176.11 28 780.61 28 569.29 75 526.02
2017 66 160.73 11 981.13 78 141.86 17 858.70 31287.81 28995.34 78 141.86
2018 65 789.22 10 720.47 76 509.69 17 542.67 31025.84 27941.18 76 509.69
2019 66 384.34 10 439.19 76 823.53 17 919.61 31258.46 27 645.46 76 823.53
2020 66 949.15 13 577.57 80 526.71 19 431.50 34 803.98 26291.23 80 526.71
2021 68 284.75 16 041.33 84 326.09 19 921.66 36394.32 28 010.11 84 326.09
2022 68 652.77 14 363.04 83 015.81 18 781.17 36 476.19 27 1758.46 83 015.81
2023 69 422.15 15 641.86 85064.01 18 642.69 37229.39 29 191.93 85064.01
2024 70 219.62 19 094.62 89314.24 18 435.70 37 831.46 33 047.08 89 314.24
2025 70 702.37 19 363.64 90 066.01 18 168.88 38279.59 33617.54 90 066.01
2026 71 002.51 19 253.59 90 256.10 17 841.47 38579.31 33 835.32 90 256.10
2027 71 125.61 18 930.86 90 056.47 17 469.89 38 707.86 33 878.72 90 056.47

PR 0.30% ; S0 AU ST 5 5 825.52 kg/hm”
B % 589736 kg/hm®, AFHHEK: 0.31% ; FEET“HEMN
69 422.15 J7 t B4 % 71 125.61 J7 t, 4EIHIKSIAF
0.61%., MEFEITHEM 16 006.72 77 t #5519 271.07
Tt HIBUKRIREEE, AR IR R 4.75%,
E ARG K 2 h ER T b s o s
M 2023 4B 364.86 7 t [ 2027 4R K 34021 T7 t,
AERFTEAS AR, SRR 1.73%. WA BTN
WM E, WS mR AR 55 A 2023 45
) 11520 kg, 16545 kg [ % 2027 4F 1) 110.11 kg,
158.82 kg, AFEHIFRE 1.12% H1 1.02% 5 2023 4Er [EH
BB A 450 18 642.69 J7 t #1137 229.39
Tit, 2027 AEE I 2RI 2 17 469.89 J7 t, 4F3F
F% 1.61% ; 1 FHIY 948 2= 38 707.86 i t, AEIyHEK
0.98%. WM ET AR, HIEA R B RREL Fik
A#, 2023 4F K 2.87 JC /kg, 2027 4F 3K 2.94 oC
kg, T K 0.61%.
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F7T 20232027 FRBECREBAREMER (%)
Table 7 Simulation results of the grain policy effect increase scenario from 2023 to 2027 (%)
RS At 2023 4 2024 4E 2025 4E 2026 4E 2027 4E
R 0.03 0.12 0.28 0.52 0.84
PR 0.26 0.66 1.18 1.80 2.51
% Wfﬁ%a 0.29 0.78 1.46 233 3.37
B 0.03 0.09 0.19 0.34 0.53
Tl I 2 0.19 0.64 1.41 2.57 4.16
oAt 2 i 0.51 1.19 2.10 3.18 437
FER AR 0.04 0.19 0.45 0.85 1.39
Hf e 0.40 1.05 1.93 3.02 429
. = P i 0.44 1.24 2.39 3.89 5.74
SWIES
G GEE 0.04 0.14 0.31 0.56 0.89
T FHH 2 4 0.28 1.00 228 425 7.00
oAt 2 b 0.78 1.90 3.46 5.35 7.50
F8 20232027 FRBERBHAREMER (%)
Table 8 Simulation results of the grain policy reduction scenarios from 2023 to 2027 (%)
VIS AR b 2023 4F 2024 4% 2025 4% 2026 4% 2027 4F
FE AN -0.01 -0.04 -0.11 -0.25 -0.45
LRI s -0.05 -0.25 -0.57 -1.00 -1.53
7% mmfﬁ% -0.06 -0.28 -0.68 -1.25 -1.98
B R -0.01 -0.03 -0.09 -0.18 -0.30
T FH T 2 4 -0.04 -0.21 -0.59 -1.25 221
HoAth B i -0.10 -0.45 -1.02 -1.77 2.67
FEFPIHIAH -0.03 -0.13 -0.35 -0.71 -1.22
Litivie iy -0.24 -0.79 -1.61 -2.65 -3.88
o = i -0.27 -0.92 -1.95 -3.34 -5.05
=Y ES
T -0.03 -0.11 -0.25 -0.48 -0.79
T FHTH 2 -0.17 -0.71 -1.78 -3.47 -5.84
Ho A7 2 4 -0.47 -1.42 -2.86 -4.65 -6.71
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4.29%. 5.74% F10.89%. 7.00%. 7.50%. ZEET05E .,
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55 BOR A8 8O 5 7 AR, BUR A
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T, 2023 AR B4 Bl AR R B P S A R A
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