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Influence of digitization and green synergistic transformation
on food security guarantee capability

XU Yubing, WANG Jing”

(College of Economics and Management, Northeast Agricultural University, Harbin 150030, China)

Abstract Based on the provincial panel data from 2013 to 2022, this study empirically tests the impact
mechanism and dependency conditions of digitization and green synergistic transformation on food security
capabilities by adopting the fixed effect model, mediating effect model, and threshold effect model. The results
show that: 1) The digitization and green synergistic transformation can significantly enhance the food security
guarantee capability. The improvement effects in various dimensions, from strong to weak, are innovation
transformation ability, adaptation and adjustment ability, and risk resistance ability. 2) In the main grain-
producing areas, the central and eastern regions, digitization and green synergistic transformation have a more
significant effect on enhancing the food security guarantee capability. 3) The digitization and greening synergistic
transformation can indirectly affect food security guarantee capability by accelerating land transfer, promoting
non-agricultural employment, and developing agricultural productive services. 4) The new agricultural
management subject is an important dependent condition for the digitization and green synergistic transformation
to improve the food security guarantee capability. Developing a digitization and green synergistic mechanism,
optimizing factor allocation, and cultivating new agricultural business entities are proposed in this study to improve
the food security guarantee capability and build a solid foundation for food security.
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Table 1 Index system for food security guarantee capability
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Table 2 Index system for digitization and greening
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Table 3 Descriptive statistical results of variables

g i e 22 /MM - {H PN
Variable Standard deviation Min Mean Max

g A 177 e O
*Eﬁﬁé%';ﬁﬁhjj - 0.492 1.362 2.795 3. 740
Food security guarantee capability
CNT 3G
é{ﬂ;%ﬂ:%@ﬂ:ﬂ}[ﬂ . 0.203 2.974 3.319 3.968
Digitization and greening synergy

Dy
L 0.537 1.309 3.431 4.512
Land transfer
HEZQ,?J[& 0.201 3.603 4.204 4. 580
Non-agricultural employment
;&ﬂkﬂzfﬁﬁﬂ&% . . 1.234 1.589 4.706 6.871
Agricultural productive services
A 22 FE AR
New type of agricultural 0.736 7.586 10. 752 12. 489
management subjects

A
NI . 0.079 1.771 2.064 2.314
Human capital
o Tl
j‘z.ﬁmji.% 0.197 3.797 4.391 4.809
Financial development
il %
il 1 0.823 9.483 11. 681 12.897
Infrastructure
I M
J\i ii;& . 0.342 1.396 2.385 3.015
Financial support for agriculture
L4
SRR 0.425 10. 050 10. 980 12.156
Economic development
ks 0. 180 3.635 4.101 4.495

Urbanization
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Table 4 Benchmark regression results for the impact of digitization and green synergistic transformation
on food security guarantee capability
JEA Total 414k Sub-dimension
A . o e e BT R BE )
i see gy HCTRARERHIE KRR 3 IV 4 i 1 A
Variable Ul . . Digitization and Risk resistance  Adaptability and .
Digitization  Greening . . . . transformation
greening synergy capability adjustment ability .
capability
e 0.130"
Digitization (0.053)
Lo fh 0.064™
Greening (0.023)
B sk gl
G 0.200™ 0.1117" 0.197™ 0.240™
Digitization and (0.058) (0.042) (0.041 (0.075)
greening synergy
N4 1.065™ 0.026 0.116 0.072 0.076 0.054
Human capital (0.312) (0.063) (0.002) (0.061) (0.081) (0.057)
A il B i
;mﬂﬁ}% 0.212°  —0.063"" —0.041 —0.066™" —0.108™ —0.029
inancia
ane (0.109)  (0.022) (0.021) (0.020) (0.036) (0.019)
development
FE Al 152 it 0.071 0.058™ 0.004™ 0.093" 0.005™ 0.078"
Infrastructure (0.075) (0.001) (0.001) (0.051) (0.001) (0.039)
o B S A
Financial —0.046 —0.174 —0.116" —0.117 0.108 —0.173"
support for (0.092) (0.099) (0.059) (0.099) (0.182) (0.092)
agriculture
G
;ﬁk}% 0.083™ 0.053™ 0.058™ 0.077 0.083"™" 0.061"
conomic
(0.012) (0.012) (0.012) (0.010) (0.010) (0.010)
development
WAL —0.461"" —0.244" —0.337™ —0.070™ —0.041" —0.419™
Urbanization (0.052) (0.049) (0.054) (0.02D) (0.016) 0. 047)
LEiel 3.125™ 1.598™ 2.493™ 0.086 —0.270" 2.933™
Constant (0.393) (0.378) (0.407) (0.164) (0.133) (0.383)
Ay [ 5 2500
Provincial fixed il il oyl oyl 4l 4l
effect
Ay [ 5 25500
S P il il i P e
Year fixed effect
*‘i$i . 300 300 300 300 300 300
Sample size
Ll A i
Wi 0.781 0.739 0.743 0.670 0.723 0.729

T o e o fp i R R TE 1024 520 (106 K B 35 5 36 5 B o R i b . AR TR .

Note: *,** and *** represent significant statistics at the levels of 10%, 5% and 1%, respectively. Numbers in parentheses are robust standard

error. The same applies to the following Table.
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Table 5 Robustness test results for the impact of digitization and greening synergistic transformation

on food security guarantee capability

o o A 7
AZHL . .

. Replace estimation
Variable

Replace the

X AE 1% 4 R

Replace core 1% truncation of

method explained variable explanatory variable variable

e JER AN 0.420™ 0.261°" 0.111 0.178"
Digitization and greening synergy (0.038) (0.099) (0.061) (0.060)
e
e F F i il i il
Control variable
g e —0.009 2.180™ 2.272"™ 2.460™
Constant (0.042) (0.945) (0.423) (0.413)
0 B WO

e i il i il i ¥ il
Provincial fixed effect
AF A5y [ A2 28 I

e i i 4l ¥ i s
Year fixed effect
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Sample size
LA A i
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Goodness of fit
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Table 6 Endogenous test results for the impact of digitization and greening synergistic transformation
on food security guarantee capability
PR IV -2SLS 45 Y
A5 ik Standard IV-2SLS model Lewbel-TV £ 7 FRUE TV + Lewbel -1V 45 7
Variable o B 0B Lewbel-IV model ~ Standard IV +Lewbel-IV model
Stage 1 Stage 2
Ko fesr @A b A 0.408" 0.148 0.643™
Digitization and greening synergy (0.050) (0. 085 (0.06D)
Bt g AL B I I — 30 L 075"
The lagged period of digitization :
. (0.035
and greening synergy
A
SN el el el el
Control variable
e —0.229 3.251™ —0.070 —0.010
Constant (0.303) (0.479 (0.048) (0. 044
A 3 T8 5 R . . X .
co Feil Fehl Feil el
Provincial fixed effect
5 T 4 2T

FOE R e e e e
Year fixed effect
R 270 270 300 270
Sample size
PLA e i
%‘J\Eﬁﬁg ) 0.925 0.704 0.433 0.516
Goodness of fit
Kleibergen-paap rk LM 192.860™
Cragg-donald wald F 953. 160

Breusch-pagan test

19. 250
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Table 7 Heterogeneity test results for the impact of digitization and green synergistic transformation

on food security guarantee capability

- WE X FEREF X R B rh [N
AL . . . . .
Variabl Major grain-  Non-major grain-  Eastern Central Western
ariaple
producing areas  producing areas region region region
B Ak gk e AL Py R 0.888"™ 0.074" 0.696™" 1.522  —0.191™
Digitization and greening synergy (0.171> (0. 044) (0.113) (0.282) (0.058)
¥ 25 B
cme s s 2 il 2 il 2
Control
B H 3.574™ —1.315" 4.040™ 6.413™ 1.905™
Constant (1.176) (0.438) (1.015) (1.321) (0.628)
Ay R - -
e 7 4l 1 il Pl 5 Pl
Provincial fixed effect
A5 ] 5 20 N " " N "
e i il i il Fi il P i
Year fixed effect
xR . 130 170 110 80 110
Sample size
Ll A A B
W e 0.884 0.790 0.753 0. 887 0.896

Goodness of fit
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Table 8 Mechanism test results for the impact of digitization and greeng synergistic transformation

on food security guarantee capability

- ; e Ae ol Al A 7= R S5
ik HIH A Non-agricultural Agricultural productive
Variable Land transfer & g .p
employment services
B Ak 4k e AL 1 IR 0.292" 0.212™ 6.487"
Digitization and greening synergy (0.149 (0.060) (1.999)
o3 | AR B
22 s il s el
Control
B H 1.070 3.017™ 4.858
Constant (1.065) (0.430) (14.267)
Ay I 5 R
SRR ¥l Pl Pl
Provincial fixed effect
A5 8] 5
e ¥l Pl Pl
Year fixed effect
HER . 300 300 300
Sample size
DL A A
ma iR 0.561 0.766 0.564

Goodness of fit
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Table 9 Threshold effect test results for the impact of digitization and green synergistic transformation

on food security guarantee capability

] HE 2 R P 1% I S8 5% It S 1E 10% It BL1H
Threshold model Threshold value 1% critical value 5% critical value 10% critical value
T
% M 8.355 106. 270 0. 000 41.211 28. 665 24.196
Single threshold
T A
DUE ] 4 8.725 8. 940 0. 41.514 26.522 21.137

Double threshold
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BB — TR B E 345 R
Table 10  Single threshold model results for the impact of
digitization and greening synergistic transformation on food

security guarantee capability

BB EYEEN
Variable Estimated efficient
N < 0.034
ﬁ?{tﬁﬁ{tfj}[ﬁ]%ﬂQ\SSSS (0049)
Digitization and greening
synergy Q>8.355 0.519™
' (0.042)
25l i B
?Mxi s
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Constant (0.331)
Ay R W
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Provincial fixed effect FE
A A7 [ 8 RN
3 2

Year fixed effect i
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Sample size
N I - pE
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Goodness of fit

TE: Q W BRI 2878 F T TR
Note: Q is the threshold value of new agricultural management
subjects.
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