? IRHEsETE
AR cl.. $33% 2025 F 15

DOI: 10.16210/j.cnki.1007-7561.2025.01.028

KR ER, IS, BRERh, F. P ERCE A R0R Rsh A T IE —— BRI Lk Y SEE A A (D], AR A S R, 2025, 33(1):
254-262.

ZHANG C X, LI H L, CHEN G K, et al. Research on the efficiency and dynamic evolution of grain production in China——Empirical
analysis since the reform and opening up[J]. Science and Technology of Cereals, Oils and Foods, 2025, 33(1): 254-262.

i ERDRE B 7R ™ R B 2 s I o
—— B TR B S AT

RER', FEA, BAA!, BFH - BHE

(1. FHEBWERFE BFR, %52 5 L2KF 830017;
2. 2RAZRBZF WA OCR FLHREREMR PG, g 5-EKF 830017)

 OE: PEAMAAPKERZERXRRETEH A, L RERRREFHEAZLTLEAL, o
TR SR A F R RAE L RIEQFA, KT 19782022 F E R @ARMIE, #) A A TT ok EAL
AMATEE DN £, 2R, BEREENLEARETREE, S TREEDELB TN 5H,
iZ Jl BCC. CCR #= Malmquist #5448, st B A = K e o Z A& = RBITNE, JFERAEE
FEBGHT ARFFAARMBRE TR ERRALY FIELEREN: (1) FE 3 2 ERTE
HE VT BHod, BEFARRRSENTTRERS (37.72%); (2) PEARREFHETH A=
MrEt, 1978—1998 F& B A4 T &2 F £ =Nk, 1998—2003 4 4 I HLAE & = F 509 4 = 2 &
TEH-B, 2003—2022 FLhF KA R fo AR R LR DML FHERG; (3) PEARRLAR
FAEFREMTRENEA T, BRET I THEIRELET AT RN T EZ/HEMA, &
BEHUEREAEFTHENRARE TAAREN, AEFIREETHKERS, RERARERRE%S A,
KW R A SRR, TakE; Malmquist 384k ; HEE

FESES: F327 XERFRIRAD : A XEHS: 1007-7561(2025)01-0254-09
Mg & RTE: 2024-12-27 15:32:55

M & & itk https://link.cnki.net/urlid/11.3863.TS.20241226.0954.002

W EE: 2024-05-27; fEEIBH: 2024-06-16; FAHH: 2024-06-17
E&WA: EEHBHEGTH- “Brsiss G s b xR S RursE” (22XI1Y037); BrildeH /R F IR X A AlE gl 5 H -
N Pl G T R R B AR TR AR S T - T S TR A B X LA AT (1202310762007 ); B SR AE TR H AR B R A 1 B I
H- Pl AR A T S & 7 A 14 A2 9T (2023D01AS0 )5 HT BRIV K248 PR30 H - 37 s - X o+ 2>

PO & AR 07 3l 3 e ol B IR A F 5T (2K202328C )

Supported by: Philosophy and Social Science Foundation of China “Research on the Development and Optimal Layout of Xinjiang’s
Distinctive Advantage Industries” (No. 22XJY037); College Student Innovation and Entrepreneurship Project “Analysis of
Economic Development and Enhancement Paths in the Xinjiang Wheat Industry: A Comparative Study with Henan Province”
(No. S202310762007); General Research Program of Xinjiang Uyghur Autonomous Region “Research on the Value-Added
Path of Xinjiang’s Grain Industry Chain from the Perspective of Industrial Clusters” (No. 2023D01A50); Intellectual Think

Tank Project of Xinjiang Normal University “A Survey and Research on the Quality of Employment Transfer for Rural
Surplus Minority Labor Force in Kashi Region, Xinjiang” (No. ZK202328C)

F—1EE: KRER, 5, 2003 FFihAE, EERARH:, BRSO £5E %, E-mail: 2281772232@qq.com
BISESE: WAy - B h¥, F, 198144, 1, BB, W50 b B F2s M 22354, E-mail: 846825572@qq.com

254



335 20254 &£ 18 SCIENCE AN TEGHNOLOGY OF GEREALS 018 AND F00D

ﬁ%ﬁﬂﬁﬁmf

Research on the Efficiency and Dynamic Evolution of Grain Production in China
——Empirical Analysis since the Reform and Opening Up
ZHANG Chen-xi', LI Hui-ling', CHEN Gao-ke', Ao Buli-Talipu'*<

(1. College of the Business, Xinjiang Normal University, Urumgqi, Xinjiang 830017, China;
2. Research Center for High Quality Industrial Development in the Core Area of the Silk Road
Economic Belt, Urumgqi, Xinjiang 830017, China)

Abstract: As a populous country, China needs to balance increasing total grain production with rationalizing
input factors. How to improve grain production efficiency has become a highly concerned issue. This study
uses provincial panel data (1978-2022) and a grain contribution rate model to calculate the provincial
contributions of wheat, corn, rice, and legumes to national grain production. This paper analyzes the spatial
distribution of grain crops in China, measures China's grain production efficiency and total factor
productivity by using BCC, CCR and Malmquist index models, and analyzes the dynamic evolution trend of
grain production efficiency since the reform and opening up by using nuclear density map. The empirical
results show that: (1) Rice has the highest contribution rate to national grain crops (37.72%), with the three
main grain crops in China distributed in a "V" shape. The middle and lower reaches of the Yangtze River and
the Yellow-Huaihai Plain have the highest contributions to national grain production; (2) Grain production
efficiency in China can be divided into three stages: a high-efficiency phase (1978-1998), a decline in
efficiency due to a lack of scale efficiency (1998-2003), and an improvement phase (2003-2022), driven by
pure technical and scale efficiency; (3) China's total factor productivity of grain showed a slight decline over
the study period, with technological progress being a key driver of TFP growth.. To enhance grain production
efficiency and ensure national food security, this study proposes region-specific suggestions tailored to
variations in production efficiency.

Key words: giain production efficiency; contribution rate; Malmquist index; kernel density
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Table 1 Selection of indicators
s N2 bRz bR UL

1 A MR AR (BAL: T ha)
2 A MO A7 55 3 o MUE AR 7 57 3 ) o =g Mcitn Dotk N BixaxB (B T N)

y 3 = ( A AP 34l B8 = e gl B2 442 A i 4
3 A A B (I A ﬁg%i¢?§§:}\ﬁ(t?HE%E?@;%%THE%E?@EﬁﬁaHE}E%E+£uHEa‘ﬁ
4 BB A BRI I HRA LR HRE S T xa (AL TT kW)
5 AUE PN A R ik THI R HRHEWE I R xa (H4L: T ha)
6 U MESTE ARG e (BA: T t)

o= R AVRAE BT p=Rolk 8™ (E/ ARG ™ (H

Note: o=Grain sowing area/Total ctop sowing area; f=Total agricultural output value/Total output value of agriculture, forestry, animal

husbandry, and fishery.

F2 HRMES
Table 2 Descriptive statistics

WL {E T8 brif 2 R/ ME SN 1
MR R (BA: Tt) 1305 1694.39 1 425.46 28.80 7 867.70
AR (L T ha) 1305 3837.27 2 823.93 46.52 14 683.23
WA o5 s fee (B2 JTN) 1305 429.84 401.91 5.23 3103.08
WEERIEEA (AL T t) 1305 92.06 86.45 0.10 538.32
A IS B A (B2 JT kW) 1305 1410.44 1676.81 16.24 9 072.89
ARGHEMTE A (AL: T ha) 1305 1260.87 994.51 54.45 4119.86

BCETFILCK, TUA L ARE. WL, YL
LG F =X LR RAGT S, ikt “JER
b7, gl “defRfe”, WREFRSRITRE,
1978—2022 4F- 3R E ML M = ¥ A 1 694.39 Ji't,
B/MEN 2019 IR 5 20.80 7 t, K
B0 2021 A2 g VT~ 7 867.70 J7 to KL Rl
PRI G HE | BlftE, ARSCHIRIE 2003—2004
SRR ST R A PR A Rk 29 AN R ok 327
X, R DR X

2 SESH

2.1 REREBESN

FEAR =5 M 1978 4F 30 476.5 77 t 27+
2022 4 68 652.8 J1 t, Hi 125.26%. AT, /N .
FARFNTIE 2022 4775475128 20 849.5., 13 772.3,
27720.3.2351 73 t, M RIHEK 52.26%. 155.80% .
395.49%. 210.77%. iF—2 R EREIEY 5T
Bk, B EHOE SR, NeEE&E 0 (H
RIX . HEETE ) RE(F3), FEMRE 1978—2022

257



B o

335 2025 E 18

LTI A 24 DEGY, TR A S A
Ay (dbat, Bl W0, fmE. &), Hi
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Table 3 National grain yield increase status
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Fig.1 National grain production efficiency from 1978 to 2022
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F4 19782022 FRERBLEREFERSREL
Table 4 Total factor productivity and decomposition indices of grain in China from 1978 to 2022

ZAABARPR HR# L aliH R AR R LR ET R
A% AL e EL Ak AR 4L R A e %L
HeHE HE# e $(E He44 feEE HE44 HwEE  HA e H(E He44
ik 0.996 5 1.036 1 1.009 2 0.987 11 1.032 1
SEann 1.014 1 1.014 6 1.014 1 0.999 3 1.029 2
7R 0.992 11 1.035 2 1.005 3 0.987 12 1.027 3
AT 1.000 2 1.026 4 1.000 6 1.000 1 1.026 4
LT 0.996 6 1.026 5 1.002 5 0.994 6 1.022 5
VLI 0.993 9 1.029 3 1.000 7 0.993 8 1.021 6
- A 1.000 3 1.013 7 1.000 8 1.000 2 1.013 7
) 0.997 4 1.010 8 1.004 4 0.993 9 1.007 8
LR 0.992 10 0.991 10 1.000 9 0.992 10 0.983 9
i) 0.987 13 0.995 9 1.000 10 0.987 13 0.982 10
] 0.991 12 0.987 12 0.997 13 0.994 7 0.978 11
i 0.994 8 0.979 11 0.998 12 0.996 4 0.972 12
P} 0.995 7 0.972 13 0.999 11 0.996 5 0.967 13
Mean 0.996 1.009 1.002 0.994 1.005
Kt 1.005 1 1.029 2 1.007 1 0.997 3 1.033 1
Wi 0.985 6 1.034 1 0.990 5 0.995 5 1.018 2
ity 1.000 2 1.008 4 1.000 3 1.000 1 1.008 3
EHX s 0.989 4 1.015 3 1.004 2 0.984 6 1.004 4
IS 0.996 3 1.005 5 0.999 4 0.997 4 1.001 5
Binye:s 0.988 5 1.005 6 0.989 6 0.998 2 0.992 6
Mean 0.994 1.016 0.998 0.995 1.009
1 g 1.005 2 1.013 2 1.008 1 0.998 3 1.018 1
i 1.007 1 1.002 4 1.005 2 1.001 1 1.008 2
it 1.000 4 1.007 3 1.000 6 1.000 2 1.007 3
THE 0.978 10 1.018 1 1.001 4 0.977 10 0.996 4
Lo &M 1.001 3 0.980 7 1.003 3 0.998 4 0.981 5
FZTJ S| 0.996 6 0.982 5 0.998 8 0.998 5 0.978 6
i} 0.994 7 0.981 6 0.998 9 0.996 7 0.975 7
Ho 0.998 5 0.975 8 1.001 5 0.997 6 0.973 8
N 0.985 9 0.967 9 0.990 10 0.995 8 0.953 9
[iif 3 0.986 8 0.934 10 1.000 7 0.986 9 0.921 10
Mean 0.995 0.986 1.000 0.995 0.981
¥ifH 0.995 1.002 1.001 0.994 0.997
o 3 &g
25
g -l ASCIME T 1978—2022 4F4 ( HIRIX . 4k
N ) . . 27 ) A ok 327
1 ql | ) Z R TR | MR BRI R
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Fig.2 Dynamic distribution of comprehensive technical
efficiency in national grain production
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