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Spatial-temporal evolution of grain production technical
efficiency and the driving effect of fiscal support for agriculture

BAO Wenijing, XIAO Haifeng”

(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract Based on the statistical data of 180 prefecture-level cities in the major grain-producing areas from 2011
to 2020, this study used the SFA-Translog model to measure the grain production technical efficiency in the major
grain-producing regions and characterize its spatial-temporal pattern. Furthermore, the Tobit model was
employed to analyze the driving effect of fiscal support for agriculture on grain production technical efficiency.
The findings are as follows: 1) The grain production technical efficiency in the major grain-producing regions
showed a stable growth trend, with an average annual growth rate of 0. 35%. The technical efficiencies of the
Songhua River, Yellow River, and Yangtze River basins increased by 2. 75%, 3. 11%, and 4. 21%, respectively.
2) There is heterogeneity in the spatial distribution of grain production technical efficiency in the major grain-
producing regions, but the differences are narrowing. Super-variable density is the primary source of differences,
while the contribution rate of inter-regional differences is the smallest. 3) Fiscal support for agriculture has a
significant positive driving effect on grain production technical efficiency. For every 1% increase in fiscal support
for agriculture, the grain production technical efficiency improves by 3. 39%. However, this effect varies across

regions. Compared to the Songhua River basin, the improvement in grain production technical efficiency in the
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Yellow River and Yangtze River basins is more significantly driven by fiscal support for agriculture. In light of these

findings, it is necessary to continuously optimize fiscal support policies for agriculture, strengthen regional

coordination and technological innovation, and implement targeted measures based on the characteristics of

different basins to promote balanced improvements in grain production technical efficiency in major grain-

producing regions and consolidate the foundation of national food security.

Keywords

fiscal support for agriculture; grain production technical efficiency; SFA-Translog model;

Dagum Gini coefficient; Tobit model; major grain-producing regions
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Table 1 Descriptive statistics of input and output variables in grain production

e AR HE i e 2% R/ME PN
Type Variable Mean SD Min Max
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e . n 2
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i . N
%. Fﬂj.ky\ikj\ﬁ’ﬁj\ 35.690 28.625 0.021 153.091
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iz é; =X , t
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Input g 4l t
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(BB, T kW - h
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Table 2 Variable definition and descriptive statistics

Byl A5 ¥ ez ER/ME RORME
Type Variable Mean SD Min Max
, = =N P > NS
B R LR 0.719  0.169  0.222  0.993
Explained variable Gain production technical efficiency
O i T 7 R i
% LREREZR MBS ARBA . 0.051 0.031 0. 004 0.279
Core explanatory variable  Fiscal support for agriculture
PR AF e %7k$. . 0.276 0.139 0. 006 0.708
Farmland non-grain ratio
7 M2
szkmw{t o L 6.730 3.222 0. 505 26. 555
Agricultural mechanization
e IEINE =1 SIS - A2
EHEE AR AR B A 0.460  0.186 0.023 0.971
Control variable Water infrastructure for farmland
N (4N N2
KRNI 4\7k.$ 2.070 0.694 0.375 5.404
Rural human capital
4o
AR 5238 B A 0.143 0.048 0.025 0. 360

Rural transportation facilities

2 REFFRREESFEARALEHH
T HFAE

2.1 EAYEMZHESN

MRHE X DO AC2) , & B frontierd. 1 504 10 3 4R
B R E A 7 R AR . SFA-Translog #14
fliTh4s B8R, y=0.97 . LR-test=413. 7 H 4 11 ¥
B fe 100 BKF R B2 A GRS RIra A, W4
ARAERCRIE WA, KR A SFA-Translog 4 7
PRACHEAT A3 BT 2 H AR TS Y o

HE

=
i3}

KERE E- KREA - HARYRERI TR
THaH BARBCR M i 2011 4E 19 0. 709 34 5 2020 4F
[0, 732, AR BEWE hy 3. 24 % AEFHE KR R 0. 35%
(F£3), /IR E , FAAETT I | B W) A VTR
B ARBCRAEREAI N A3 I T 2. 75% .3. 11 % fl
4.21% o AR = RO IR AR BRI S B oK Y A 2
5% HOBCR AR, = R A AR T
T > BT VL X LA R Ok L 4
T R Y R KV 8 (0. 47 %), HE Y R B 8
(0. 34 %), FAAE VLI 534 3 £ /1N (0. 30%60) o

£3 20112020 FEREBEEFFRRBEFTHARAKE

Table 3 Grain production technical efficiency in major grain-producing regions from 2011 to 2020

b [X
Rm ': 20114 20124 20134 20144 20154 20164 20174 20184 20194 20204
egion
A 1 Y] Ctig
MELAE 0.727  0.729  0.731  0.734  0.736  0.739  0.741  0.743  0.745  0.747
Songhua River Basin
B ] 9L 3 _
. . 0.721 0.723 0.725 0.728 0.730 0.732 0.734 0.736 0.739 0.743
Yellow River Basin
K VT3
AT o B . . 0.678 0. 680 0.684 0. 688 0.691 0.694 0.697 0.701 0.704 0.707
Yangtze River Basin
T X B E
Average of major 0.709 0.711 0.713 0.717 0.719 0.722 0.724 0.727 0.729 0.732

grain-producing regions
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Fig. 1 Distribution of grain production technical efficiency in major grain-producing regions in 2011 and 2020
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Overall differences and sources of grain production technology efficiency

in the major grain-producing regions from 2011 to 2020
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Fig. 3 Differences of grain production technical efficiency in the three major river basins from 2011 to 2020
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Table 4 Impact and marginal effect of fiscal support for agriculture on grain production technical efficiency

A KA (1) R (2) BRI (3) 3 (4) R (5) R (6) R C7)
Variable Model (1)  Model (2)  Model (3)  Model (4)  Model (5)  Model (6) Model (7)
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. (0.0070)  (0.0070)  (0.0070)  (0.007 0> (0.007 0>  (0.007 0>  (0.006 6)
agriculture
i b N
ﬁ* m?t*j‘ﬂmk{ 0.011 O%*x 0,011 2%%% 0,012 4%xx  0.012 4%xx 0. 012 4%xx (. 012 3xk*
armiland non-grain
. and non-grat (0.0021)  (0.0021)  (€0.0022) (0.0022) (0.0022) (0.0020)
ratio
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35 i 4
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T rans T 10N
uré’ transportatio (0.0015)  (0.0013)
facilities
R 0.857 4%x  (0.854 9%xx  (.850 7#¥*  (0.849 3%x* (. 846 O*xx (. 841 1*#x
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Note: Standard errors are in parentheses. *** indicates P<<0. 01, ** indicates P<C0. 05, and * indicates P<<0. 1. The same below.
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Table 5 Robustness test results

5 T R e fFC 2 % 9 e S £
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Table 6 Heterogeneity test results
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