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Grain security: projections for rice supply and demand in China
YANG Wan-jiang, LIU Qi
( China Academy of Rural Development, Zhejiang University, Hangzhou, Zhejiang 310058, China )
Abstract : Under the background of rapid increase in agricultural production cost and sharp increase in rice imports,
it is of great significance to analyze and predict the future trends of domestic rice supply and demand. According to
the national data from 1978 to 2015, this paper examined the factors affecting the supply and demand of China’s rice
based on the partial equilibrium theory and the generalized matrix estimation method after analyzing the history of rice
supply and demand. Furthermore, this paper forecasted the trends of supply and demand of rice from 2016 to 2030 with
base line scenario, economic growth scenario and cost scenario. Results show that: 1) previous year harvest area and
farm gate price increase will significantly increase rice harvest area, while production cost will significantly reduce it.
In addition, dietary preference keeps rice on the top of the grain consumption list; 2) the international market price only
significantly affect rice exports and has little influence on rice imports; and 3) in the content of changing rice import and
export patterns, domestic consumption of rice will fall down, while China’s rice supplement and rice self-sufficiently
rates keep declining year by year. Reducing rice production cost can effectively stimulate farmers’ enthusiasm and raise
rice self-sufficiency rate. In the future, this paper suggests to reduce production costs, to ensure production capacity, to
optimize production structure, and continuously to improve the competitiveness of rice industry in China.
Key words : grain security; rice; supply and demand; projection; partial equilibrium; scenario simulation
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Table 1 Variable explanation and descriptive statistics
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yd AN R 7 kg/hm® 4100.34 543.03
dr AANEY) 2 T THF 73 hm’ 431525 912.94
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Fig.1 Gap of domestic rice production and demand from 1978 to 2015
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Table 2 Empirical results of rice supply and demand model
fliTt4h A REE
Inah,, Insp,, Inac,
Inah, 0.983 [*** 0.061 2%** -0.028 O*** 0.8513
(573.853 2) (6.680 0) (-3.90 0)
o Inyd, , Indr, Int
Inyd, 4,122 5*** 0.288 2** -0.033 O*** 0.113 8*** 0.967 5
(6347 8) (2214 6) (-8.456 3) (4.894 6)
o™ Inaq,, Inrp/rp, Ingdp/pop, Inun,
Inaq, 1.332 9*** 0.755 6*** -0.0162 0.018 9*** -0.042 4*** 0.848 4
(5718 3) (18.849 8) (-0.866 0) (2.5392) (-3.987 6)
Inip,, Iniq,, Ingdp, dum,
Iniq, -0.062 0 0.699 5*** 0.233 7** 0.648 2%** 0.606 3
(-0.419 4) (10.783 1) (2224 8) (3.409 4)
o™ Inip,, Ineq,, Ingdp,.,
Ineq, -0.817 8 0.532 6*** 0.669 9*** -0.040 8 0.508 9
(-0.468 2) (2.5857) (9.371 4) (-0.713 9)
o’ Inspy, Inip,., Inrp,,
Inrp, -0.970 2%** 0.341 8*** 0.0130 0.829 2%** 0.903 3
(-2.8249) (5.979 1) (0.250 3) (17.774 6)
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A SCREPRTT

FIAOKHE I HERD, AT E PR IR Bs ) E %
EMREIA LE ., [ 2012 4ELIk, FRE M 4
BRAE—KIOKHE T, AR E BRI S #2553
i FE BN, X LG 225 e ST At — 20 43T
3.3 kML R

AR I S5 S, A ROK SRS A 0
2016—2030 4EHEJORMER AT . R 3 45 T
2016 4FF1 2017 4F () T 25 5, 5 2016 4F- 1 2017
AE LA X LSS TR A T A HER P 5 3R 4 45
T 2020 4, 2025 AR 2030 AF A FUINZS
331 BERIN LRSS £ IERER, KK
BEARIFO SR T AR . B B, B o
FE O 5 ESHES o, P RA 2, M
MR AR A IR 25, BRI S, ARSCRA MR
L RO @ TR A VAN Rl = R [ T s R - N
FESAE, FrLE ™ 8 0 B 5 B RN
UL, 2016 45 2017 4 [ S =i F 5 S iR
L0351 28.8 1 t F1-125.5 J7 t, iRZE451H 0.20%
F1-0.86%, AENEEM 1%, 2016—2017 4F [ N
T % i BG5S B SR 22430 216.7 T3 t Fl
63.1 J t, REINH 1.53% F1 0.44%, FrHliE0,
2016 4FH1 2017 4F (9 K ] A I 2 2 i S0 15 2)
(KT P e LASE PR BN A58, 7E 2018 4F Mz
L5 A T 2 SRR AR AR TR0 i 2990 2 5 (2015
RIS TR CREE ) A AN RO {E AR

538, XFE 2016—2017 AE52PR A TS5 FE L
HEH, fA C{E e TEEbeE, Frlidk 4 45
FOKENIH T e K TACKR Y H LA, 2016 4F
H12017 A3 1 B FRINE 5351/ T ESHE 10.8 77 t
LT ¢, 2N ESLERY 2.05% F10.21%, AL
BEARITIN At 1 5 S AR 2R AR, IR TE
2007 A= LK H E ROK Y 1 ASWEREAIG, 2015 4F R
JE 30 Ft, {HAE 2016 42 S84 hn 1 80 J1 t, 2017
AR T G, LR REIR I AL A, A
MBS B AR E 7. 475 iR,
TE T SCAN R S LR 045 S5 4038 A HT A SR K
KA T SR AR R (AR L

332 RIS ER R485RER, 7
FEMEE R, 2020 4F, 2025 41 2030 4F A9 KoKk
AL 9 4 2 900 J3 hm®, 2 764 J7 hm® F1 2 635
T3 hm?, B KOKRCRR AN W T R, {EL B B ]
RS T Rk B AR N8, R FOK L7 AR B =
2030 4EHE N A 5.09 thm®, {H TSR 1H LT R s
JEE T AOKRB =B INE B B TR, 78
2030 4F T[4 2 13 408 J7 t. {5 KK [ P 2% 07 1
A IR TS P R TR, BT RARIE A AN
Wrs, ROK A E A 2 S AR R R, ST
2030 4E ORI TR0 14 178 J7 to Mk T i
KE, Ak 15 AN E IR R RS AAS,
P TR R AR N /NGB, PR ARG TE e &
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Table 3 Forecast result test of rice supply and demand
BOAED AR = JAFE FE] PN 9 e H T PR AL
Y (77 hm®) (thm’) (Jit) (Jit) (Jit) (i t) (Fit)
T 2016 2999 4.84 14524 14 362 519 30 652
LALLM
2017 2977 4.86 14473 14333 549 32 658
. 2016 3018 4.80 14 495 14 145 530 81 800
HIHE
2017 3017 4.84 14 599 14270 550 130 749
BERRIR « AR SO TS
F4 AEBEETARMEKRTANLER
Table 4 Projections for rice supply and demand in different scenarios
- . ok m By Mora o ENIERE FOE T AR [EpES
NGElRs=3 bl (A N
PR IWER i) o) 7o) (Jit) (Jit) (Jit) (Jit) (%)
2020 2900 4.92 14 265 14 543 600 34 287 98.08
FEUENG 5 2025 2764 5.01 13 839 14382 629 33 53 96.22
2030 2635 5.09 13 408 14178 638 32 -163 94.57
2020 2900 4.92 14 265 14 545 600 34 287 98.08
LK
o 2025 2764 5.01 13 839 14 383 630 33 52 96.21
2030 2635 5.09 13 408 14179 639 32 -164 94.57
2020 2931 492 14 421 14 544 600 34 443 99.15
FRASTE 5 2025 2 864 5.01 14 344 14382 629 33 558 99.73
2030 2827 5.09 14 384 14178 638 32 812 101.45
FORBR « A SO A BTG
FITE LT, FH7E 2020 47 KoK 38 2] 600 7 ¢, TR, R — HARI A4
ZBE H AT 532 J7 t B9 HE LIRS, 2030 4K i 1124 4 B
57

638 Ji t Kok, 1 A O RDRES W > BB AL,
£ 2016—2030 4F-[H], Bl %5 38 [ 20 o ah 4 ke KB
RIFHIGHE AHT I, FRESOR AR e, s
AW, 2030 A PEAE IR 2 163 1t TR
FE KRR AR AR TR, i H g ]
W, DU SRR, FRETOK A 486
LW A A AT AR AL, 7F 2030 X —
LB TR 94.57%, MR TFEZMWEZ 4 AL 5N
() 95% HFRIE .
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TR TE >, (EHARRETE 2 800 77 hm? DL L, Xt
i B e R R L R S T RS BT, dERE
7E 14 000 J3 t LA ERYZKF-o 33X S et Rl Az 7 A
ANFEREIN, KA R TR R R AR . R,
FEHE VR Gy i AR ST, B TFENIORE:
PR AERIER R KT, AR S N T
FROE, dJm, SRIPIFME SR, JOK AR RAER
e 15 4Rl — E ML 95% LU F, HEAE 2030 4E5EP

] “HaRPIREAR A4, DR ee” &
B DT s 5 T EEE A EOR B RZ —. A
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SR, ETREMENE, M T RBAOR R
YIRS 7 B, SR SUAEAf TS (GMM)
TSCIFR B, e 5 % 2016—2030 4F KK A 5K 4
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1) S FORA = R R EZR ORI A
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Gt TS 1B R L 117 o N & A R N ST Y
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I PRBEOKAE 68T, TEEIBR T AE R 4K A
A ERETT . BRI AR IEIE . 2017 4R A
TERY P b TAR DK, F7 9l A7 RE T ik
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