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Abstract

Food security is a critical strategic goal for national development, and smart agriculture, as the core
direction of modern agricultural development, is providing new solutions through technological in-
novation. This study, taking the Yangtze River Delta region as an example, explores the specific roles
of smart agriculture in improving grain production efficiency, enhancing grain quality and safety,
promoting the sustainability of grain production, and addressing sudden risks and climate change.
The findings reveal that smart agriculture, through precision planting, resource optimization, and
disaster early warning systems, not only effectively improves agricultural production efficiency and
resource utilization but also significantly reduces environmental pollution risks and enhances the
resilience and sustainability of grain production. Moreover, driven by regional characteristics and
policy support, smart agriculture provides valuable experience for the modernization of agriculture
in the Yangtze River Delta and across China. Finally, this paper suggests strengthening technological
innovation, building data-sharing platforms, and enhancing technology accessibility to further pro-
mote the development of smart agriculture and provide continuous support for ensuring food se-
curity.
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Table 1. Agricultural production efficiency evaluation index
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Table 2. Agricultural production efficiency values of 41 prefecture-level cities in the Yangtze River Delta in 2023
3 2.2023 TR 41 MRH R AE F=HERE

X crste vrste scal e X crste vrste scal e
TR 1.000 1.000 1.000 - FEWM 0.498 0.528 0.943 irs
T 1.000 1.000 1.000 - &1k 0.490 0.526 0.931 irs
FHih 1.000 1.000 1.000 - TR 0.463 0.468 0.988 drs
i 0.976 1.000 0.976 irs =871 0.458 0.484 0.947 irs
M 0.966 1.000 0.966 drs UPAES 0.454 0.710 0.639 drs
=00 0.909 1.000 0.909 drs ez 0.440 0.567 0.777 drs
R 0.885 1.000 0.885 drs Tt 0.439 0.640 0.686 irs
T8 0.876 1.000 0.876 irs Tl 0.435 0.595 0.731 irs
CifA! 0.798 0.842 0.948 irs & hE 0.426 0.465 0.917 drs
[Repii 0.773 1.000 0.773 drs Al 0.421 0.645 0.653 irs
il 0.766 0.862 0.888 drs il 0.411 0.993 0.414 irs
z N 0.702 0.802 0.876 irs EALE! 0.400 0.524 0.764 drs
SiPALl 0.693 0.759 0.914 irs TEiE 0.373 0.442 0.843 drs
P 0.687 0.698 0.984 irs 15 M 0.296 0.348 0.850 drs
M 0.686 0.744 0.922 drs N 0.296 0.306 0.965 drs
BT 0.676 0.728 0.929 irs e 0.290 0.297 0.976 drs
7K 0.661 0.927 0.714 irs M 0.255 0.271 0.939 drs
W 0.653 1.000 0.653 drs = 0.226 0.240 0.945 drs
RN 0.646 1.000 0.646 drs HERE 0.206 0.230 0.897 irs
Bl 0.538 1.000 0.538 irs HEdL 0.190 0.375 0.507 irs
I 0.536 0.579 0.927 irs ¥ 0.583 0.697 0.845
Table 3. Descriptive statistics of variables
3. TERARMST
B3 K R/ME IEIN: HIE PRt 22
PRO 164 17642.00 180044.00 81360.43 40356.26
INC 164 9776.00 37413.00 20812.39 7431.44
FIN 164 121437.00 5231000.00 635280.50 663910.12
URB 164 38.28 88.30 62.97 10.63

PR TR 2idk 3% 2 Te 2 Ik [l VAR R el AR R AR 2, 5 3 S 0 AT S (X, R I 22 Bl 2 M
AHEFC LA = A XA R T O IR B TC, R ] A RS AR R s AL AR, I3 5d Hausman 45 56 £
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Table 4. Tobit model regression results of factors affecting agricultural production efficiency in 41 prefecture-level cities in

the Yangtze River Delta
4. K=A 4 MRH R AE F=HERFZMME R Tobit RBYEYILER

R & 4 bRt 22 ZfH P
PRO 0.174185* 0.020227 8.611557 0.0000
INC 0.077741% 0.015543 5.001645 0.0000
FIN 0.040164* 0.00988 4.06514 0.0000
URB —0.058778* 0.017948 —3.274831 0.0011
Lt el 0.543093* 0.008826 61.53494 0.0000

e *RORA R RHOET 1% P AR TR .

Table 5. Production efficiency value of three provinces and one city in the Yangtze River Delta

=5 KZAZEH—TEHERE

b [X LA RORAE AR AR R
ity 0.976 1 0.976
WL 0.733 0.812 0.898
75 0.694 0.838 0.829
2 0.364 0.485 0.813
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