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The Spatio-temporal Evolution Analysis of Coupling Coordination between Supply
and Demand in Application of Green Grain Storage Technologies
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Abstract: As an important technical approach to ensuring food quality and safety, China is actively
promoting the adoption of green grain storage technology. It is of great practical significance to evaluate
whether the supply and demand of green grain storage technology are coordinated. Using the coupling
coordination model, barycentric coordinate method and grey relational degree model, this paper reveals the
spatio-temporal characteristics and evolutionary patterns of coupling coordination between supply and
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demand for green grain storage technology across 31 provinces in China. The research shows that the
application level of green grain storage technology is increasing year by year. The main grain-producing
areas exhibit the highest application levels, the main marketing areas demonstrate the fastest growth, and the
application level in the production - marketing balance regions remains relatively weak. The northeastern and
eastern regions outperform the central and western regions in terms of application levels. The change of the
coupling coordination level between supply and demand in the application of green grain storage technology
is trending toward optimization. No province has yet achieved a highly coupled stage, and nearly half of the
provinces are in the running-in stage, leaving significant room for improvement. The center of gravity for the
coupling coordination degree shifted towards east and south, driven primarily by factors such as
infrastructure investment, scientific and technological support, and the average profit of grain enterprises.
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Table 3 Descriptive statistics of green grain storage technology application
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Fig.1 Comprehensive score of green grain storage
technology application from 2017 to 2021

2.3 BEWEESH
e [ 2 (AR B A I T 5 R & D /K P A2
RS, BIIEIREA R, Ho 32 Edh

TE LR YR S ORI S, RN A YA
KA BRI T3 (8]

WA A B R A D R A T R A B
Bro 2017 48 10 DA AL TG BB, 3 2021 4F
AbF B A BB 2 15 ANE D, BRI K.
52017 SEAH L, TR RGN 1 A4S, WI
PHAGREIN 1A, PR PMEA I 3 4,

AbFHEBU B AA Bt 2017 4 10 4S8 I8
BE| 2021 4F 8 M. 5 2017 AEAHLL, Bl S
A 6 4, BRERMA G 4 4, A
R BEH R

Wb ARG AR Gl 2017 4R 11 A
B2 2021 4F 8 M. 5 2017 AEAHLL,
FRVNB B> 2 4, TEEREAE R 14
24 BEMAENSEXEES

A2 A AreGis10.6 23 A1 48 A A e -5
TAR MR (Moran’s 1 5%7) (I 3
FI7R ), 2017—2021 4 Moran’s I 880K F 0, P
HY/NT 0.05, Z [HHRT 1.96, i 1 BEME
o, 2 MR AR B AR N AL TR R A D R B Y
23 ()53 A5 B IE U AH G, AR RS A

*4 ZREERBEAREABRESLS Moran’s I 155
Table 4 Global Moran’s I index of green grain
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Table 5 Calculation result of gravity center transfer of coupling coordination degree
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