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Effects of the digital economy on China’s food system
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Abstract To explore the impact of digital economy on food system resilience and its internal logic and
spatial effect, a panel dataset from 2012 to 2022 across Chinese provinces is utilized in this study. A two-
way fixed effects model, mediation effect model, and spatial econometric model are employed to
empirically examine the direct effects, mechanisms of action, and spatial spillover effects of the digital
economy on the resilience of food systems. The results indicate that: The resilience of food systems at the
provincial level in China currently exhibits an annual growth trend over time and demonstrates regional
heterogeneity in space. The digital economy has significantly contributed to the enhancement of food
system resilience levels, with resource allocation playing a mediating role in this process. Moreover, the

digital economy exerts a significant positive spatial spillover effect on food system resilience, meaning that it
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can improve both local and neighboring regions’ resilience of food systems. Based on these findings,

policy recommendations include accelerating the construction of digital economy, enhancing the resilience

of food system, and optimizing resource allocation are put forward to enhance industry quality and

efficiency, and foster collaborative regional development to solidify the foundations of food security.
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Table 1 Index system of food system resilience
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Table 2 Index system of digital economy
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Table 3 Descriptive statistics of variables

AR 55 RN Pk o 15 He/MME N
Variable Symbol Mean SD Min Max

K R PE Food system resilience FSR 0.141 0. 064 0.056 0.423
BT 4 3% Digital economy Dig 0.127 0. 100 0.016 0.585
BT 2K Digital carrier DC 0.137 0.110 0.014 0.598
B 72l fk Digital industrialization DI 0.106 0.095 0.012 0.667
7l #% 7 4k Industrial digitization D 0.288 0.138 0.063 0.936
7 8137 i€ /1 Digital innovation capability IC 0.102 0.131 0.001 0. 846
%5 1 155 BE Labor mismatch LM 1.450 2.989 0.001 21.914
% 4 5% Fund mismatch FM 0.707 1.513 0.001 25. 865
JK £ 3 2% ¥ B Soil erosion control SEC 22.053 14. 206 0. 000 60. 360
255 K & 7K ¥ Economic development level EDL 10. 908 0. 445 9. 849 12.156
WA B 37 ¢ 71 B Fiscal support for agriculture SuUP 6.261 0.558 4.615 7.215
P2l 45 F) Industrial structure STR 0.903 0.053 0.747 0.998
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45 W] Max-VIF 3. 20, /T 10 11l FL1E , il %%
i ANEAE 2 Bk . B R SR [l 9 A A
BICB T LT 0B R
SR WoR, TR RE T ARG & T 4 TR
ERAPESE L T 1% KF A IE 2 R
55 A B, TR R 1 ] AR AR i, BT R B
7l Ak R B e R R R T
IE A5, HAr BIFE 5% . 10% M 1% K | i 2 .
SR, — 7 T B 4 B R A Bk AR R
FRUEA TSR BV, (58 HAE T 0k 0 58 A8 Ak i B4

R4 HEMAPLER

Table 4 Baseline regression result

Wi, 4 2R LR 4

A iR 1 FE T 2 iR 3 LT 4
Variable Model 1 Model 2 Model 3 Model 4
HE 2 5 Digital 0.216™" 0.216™
F 4 3% Digital econom
BT Y (0.043) (0.044)
" . . 0.091™ 0.089™
B AR Digital carrier
(0.040) (0.041)
S . 0.074" 0.076
B 7= 4k Digital industrialization
(0.038) (0.040)
—0.009 —0.010
77 B0 4k Industrial digitization
(0.013) (0.013>
" L . . 0.096"" 0.096™
#57B158 g 71 Digital innovation capability
0.027) (0.028)
N N . . 0.000 0. 000
JK 43 2% 3R #E Soil erosion control
(0.000) (0.000)
o . 0.026" 0.027
2 %% & J& 7K Economic development level
(0.016) 0.017)
) S . 0.013™ 0.012
W0 B 3 A¢ J1 ¥ Fiscal support for agriculture
(0.004) (0.007)
) —0.012 —0.042
720l 45 ¥4 Industrial structure
(0.160) (0.175)
Ay Year [ 2 [& & ] i 5
Ay Province I [ & I [ &
FEAS Sample size 330 330 330 330
R* 0.908 0.908 0.910 0.911

TE AR5 g BB AE B, o o MO0 SR ARTE 100 (506 A 10046 AKF b2, T IR BERY 1A 293 5 A5 LA TG fil 22 ik i 05 22

DEXP LR PR B4 o U 5 2R AR 3 I 4 53 59 DA A 5 1 IS LA A2 ik R 0 U 4% AR BE X AR IR R B 4 9 [l DA 2R

Note: Robust standard error in brackets. ***,
Models 1 and 2 respectively show the regression results of digital economy on food system resilience without introducing or introducing

control variables, and Models 3 and 4 show the regression results of various dimensions of digital economy on food system resilience

#* and * indicate significant at 1%, 5%, and 10% levels, respectively. The same below.

without introducing or introducing control variables.
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BB S A AR T Bt S B A ke 9 A 4 XU
[F) R, 52 BT 0 XIS B4 G o TR0l 0 AT B 45, AT
BEARS T ARCE AR R B0 A W A 5 IS D i T L RO
PR AL AT F T e SRR L B R S A, S B T
it SR B PR w17 5 0 2 R R DT 2 e R R A R
14 20 5238 N2 5 N AE SRR 1 R RO QDR RE 1 A7 B
THEAR R IR BB R, AR TR
F B RCR A 30 DA AR AR AR B0 AT R S R e it
THEhRE. Wi, BT At i BT B e
ol A B B T BE ) 18 G B R AR R A XU K
PURE J7 0 R R B ) DL KB R B AL Re ), [ 4
TR BRI R ERT AT,
JAE 7l B A Rt (E R B R P
T RE A T 1 A W35, il R P B AR E 2 22 A
It 51, W3R A lk JE IR /N BRI R R Al £ %
7 A e B Ty T PE R R IR T = 5 A B R 4

A BT HOR B 5 8T A S SR AT R R R
S EOR AR M T RE RN R
3.3 BREMRRE
3.3.1 AEA AR

2020 4F H7 el P2 T X ECF & T R R AR B K R
BIAEAE B R ma , Ay HE B 3 — 8 R 20 855 742 Ak 1y 5%
M), B A A ] 309 30 % S 2012—2019 48, [a] 9 2% 5
B 5, S50 IR, U8 B AR A R 0 5 0T 48 U 0 R
TR R E T 1% KOF LB IE ) 3
Ko o
3.3.2 H#%E®

TE F 3 0 BE 25 A 15 BOE SR By S 0 A8 9%, i
CRITIC ¥ 8 32 240 & WA %, H CRITIC
T G T A B 22 b 4 A VA IS R B AR ) A
W2 BT QTR M ) 8 AR A EE s e PRI ) I il
FAES S R 2 5 vk EH I B A 4 MR B 1R R
I K F, 1 g5 LR 5 B 6, W CR
CRITIC ¥ B 8 07 20 55 MR B AR R B 5, B 1
BT 2 TR B R R AL T2 R AT T 5% K
- IE ) R

Table 5 Robustness test

FEHRL 5. HBEA 6. BIRL 7. BIAY S . BEAL 9.
A5 i R B A 1 is RN DR A RN Fili ML 25 0L 45 8 Ak 3
Variable Model 5: Adjust (CRITIC ) Model7 : Model 8 Model 9
sample period Model 6 : FSR# Mixed effect Random effects Tailgating
S 2 Di 0.305™ 0.233™ 0.292™ 0.190™
RS 1
BT (0.045) (0.061) (0.125) (0.047)
BT 4B (CRITIC ) 0.181"
Dig# (0.084)
#5148 it Control variables 2 1l eyl 1l 2 1l 2
)y Year B [ 7 [&] 72
4 1y Province [ [&] 2 [ 7
FEA i Sample size 240 330 330 330 330
R* 0.918 0.865 0.525 0.717 0.920

I : FSR# 5 Dig#43 5l R F§ CRITIC 72 I S0 £ 0K 52 300 RS0 26 U 1 2% o 44 R o

Note: FSR# and Dig# are new variable names for measuring food system resilience and digital economy by CRITIC method , respectively.

3.3.3 ZHAAR
T 5 9 1] 051 SR T ) 2 A 47 R 3 T 2 R
A A BIF T i 38 e SR PR 5 2800 A A 0 i B 250 )7

TR b 5 ik AT [RGB 2 SR R o [
VST 445 SR o8 HE AR DA A P G 6 ) G A 5 2R LR A 7
8. SR LR, Tl o R TR A 2800 B R If 2 Bl
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BLAK AR A, o] T 25 S SRR 2 45 SR 22 R K
3.3.4 AEHAES

Ry D i ity (I X 5 A TR 0 5 R o A M 1 9 T
SR, ASAIF 5 X B0 48 B S BURUR B 1R R 1 R A
(R B AT T 0S5 45 5960 1 4 R b 3, JF 4 1t
FOFTHEATMIE A S5 R WA AL 9, 45 AL B IS R
AR R B A R BUR SR AE 106 19K F 1 OE
] S o 3 Ak S A O A R g A 56 v DT
TEBH 7 5 o [ 001 &5 SR A A f 1k
3.4 NEMKRIE

— BT R AR AR B v 1 b DX R S
WoilE 48 & ik, Wi B &3 ke B F — & W
CREMB X ERENFLTEREERR P
i) TT RE A7 A B PR G &R, ok B OE R B A &R
PRI E SR TF2F R ESE. Nt R
5 K FH AR T HL AR 5 b B A P ) R, i A AR
TE B ST G RS AE R s A I R — W B
X R 35 K % (2011—2021 4F) 43 311 5 1998 4 & 52
T AR SR P ORI FRL A g5 B Y 38 3l A Sy 4
BF Lt T HA &

AR THAREFREHD T EE . 5%, 0
W 19X 2 AR 1 )02z g FH R B0 42 B R I G B T 4

[T E R R I s N O v ] ISR N i Bl Rl S
Ko, [ 7 FU 3 R SRR R ) M XA A R B A T
BEOh K Ik 0 X, DR T DL B A B ik
[ 7 HL T 3 A 3 28 U AH O 5 LU, R JR 1 A 1 5 [
SE WL A I R AL, s RO S BUE A5
RIETRKERZHEY . BRI E , —Jrf, B 45w
0 3 7 U8 F FLI I E 2D T B I O R [
T R R A 3 B [ A R B 4R O
it 152 it 4 15 ) L A LR G, W R AH OCMEEEOR 5 5
—J5 I, b B A A B R i R e A S
TG H TS G0 R A R B0 0 Tk 2
- H B, R HE A PR R . TS A AR
JT A FH 9 1998 4F [ 1 HL 375 4F AR B (TV D Fl 1998 48
IS L 5 (TV 2) Ay 48K T 2540 i B A 5040 R 4
A T B, AN R L 4 I P 1] 80 A R A 5, AR
W58 R A 5 — 30 0 I X Je 6 5 1 3R A AR
1 22 B BT AR AR O S BT 4 T
AR 5K 6 s . B 10 R T HAR 1y
ML BR kT 1% K b TR 5 UE S
T T HEA G EAAMNSAM; S T EEERE R
F 481144 36. 076, K F 10 0l FAH, i AS 77 16
55 T AR B [a] 8 g B UK 50 P (B N (0. 4100, %

F6 MEMKREER
Table 6 Results of endogeneity test

EURTS BEAL 10 B F 4 0F R 1T MR R R )1
Variable Model 10: Digital economy Model 11: Food system resilience
- —0.001"
CHAR1IV]
(0.000)
0.007™
THAR21V2
(0.001)
M52 3% Digital 0. 254"
W 20 1gital econom
e Y (0.041)
1% %1 48 = Control variables il Pl
E Ay Year Eil E
4 15 Province E E
55 T B8 B K 5 Weak instruments test F=36.076
i BB K 5 Overidentification test 0.679(P=0.410)
FEA it Sample size 330 330
R* 0.904 0.908
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W T B AR il ad 7 AR R TE I T A T A
AR EMEME, ETUH, AR AN, BHFEFL
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3.5 ERAMFIKE

Ry E— 20 K g B IR G R AT & UE R AR B A
F A 52 e v A B HIL R RN, R A 2800 AR AR
HEAT SR, G5 R WL R 7, ERIR 12 f 13 BT &

DXt 95 2 1 B O AN BE G B EC S A T 106 K B
T e F R, KRBT et R IE G M58l
e G RO RE B s BT 14 vh I ABUF AT B i )T
BrF LGB R R EE T 1% K ERYIE
li] 5 PRG35 50 7 A0 E G T U o0 ) e i T
1090 H1 106 7K = 4 B 1) Sk 35 P G 56, 3 D 9 DS
HiC 25 40 R £ R R A K F 4R T

RT PAVMERGEER

Table 7 Mediation effect model test results

BER 13, W% 4 4 e R 14 b & K R Pk

Model 10: Fund mismatch Model 14: Food system resilience

A BEAY 12 57 8 7 £ T
Variable Model 12 : Labor mismatch
v 4 9. 2965
Digital economy (3.813)
57 ) 71 # T
Labor mismatch
R
Fund mismatch
il 7= & Control variables 5
AEA)y Year E
4y Province [ 2
7 5 Sample size 330
R? 0.891

—6.107*** 0. 217xxx
(2.150) (0.033)
—0.004*
(0.002)
—0.006%**
(0.001)
P il £ il
W] 5 fE]
Il 5 [l %
330 330
0.245 0.919

R 7HE R BT 2 U Be A o 2% i 5F B ) N
T 4 FETRC DT B TR B A R AT, BB IR T
T BT 2T — SRS L — R R R BIPE T 1Y 52
AR R T A R E R BT S R R TR
BTG, BRI TR SRR BIYE . TRE Y R R 2,
BT 28 U LR B DT I 55 B ) R e R UR L A B T
I /0 U T, S0 PR 2R R A A B R AR
Py AR B AR B v R R AR B R
I8 0% 5 30 A B T 18 98 £ 4 R T ) U s A 4k
5T 1 35 1 P R 2T, SRR R A R R R T 3
AB. HE I, SUE TR H2,
3.6 ZEEHMNE ST
3.6.1 =M asaxii

A5 R 42 R 5522 35 8 (Moran” s D528
B SR A FE T H A BB Fat SRERRER
2 A OGP S5 R LR 8. HAE M BT A&V AR E
TR R BIPE Y 4 Jr) B8 22 15 B0 3l 2ok T OE 1) i M A

55, 1 B 2 2 o A U 4 B R B R R )
PEHA B WA 28 [ E A G . DR AR WF 508 % 4
T G A IR R BT 28 U RIS £ AR R B0 B 2
B, & B R 3B 43 b IX 43 A7 7 5 — e S IR AR — R %
B, U R E 2 0 SRR R A A 2 M AR R B
G W0 SR T P % 0N
3.6.2 mWimh

TEHEAT 25 ) i 3 2800 43 BT 2Z 1, 75 0 2 8 ]
b 23 e T B AR R, 28 LM LR K Hausman £ 5 4% 5
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Table 8 Spatial autocorrelation test

A BF 45 Digital economy AR Food system resilience
Year Moran’s I 7l Z value Moran’s I Z8 Z value
2012 0.188" 1.792 0.236™ 2.212
2013 0.194" 1.884 0.237" 2.407
2014 0.208" 1.994 0.360™ 3.597
2015 0.220" 2.091 0.327™ 3. 106
2016 0.274" 2.529 0.400™ 3.994
2017 0.325™ 2.961 0.402™ 3. 879
2018 0.305™ 2.817 0.376™ 3.653
2019 0.268™ 2.519 0.376™ 3. 565
2020 0.247" 2.361 0. 358... 3.248
2021 0.186" 1. 856 0.322™ 2.955
2022 0.172° 1.704 0.330™ 3. 007

R ZTHEHBEREER

Table 9 Test results of spatial spillover effect

BT BERL 15 25 [i] At 52 A6 7Y BERL 16 25 [i] [ [a] )5 45 7Y

Variable Model 15 Spatial Durbin model Model 16 Spatial Autoregression model
N 0.1627 0.186™
Digital economy (0.029) (0.028)
7 [ i Je 0.094"
WXDig (0.042)
LR IR 0.215™ 0.347"
rho (0.076> (0.067)
1R 22 0.000™" 0.000™"
sigma2 _e (0.000) (0. 000>
H RO 0.170™ 0.193™
Direct effect (0.030) (0.029>
i 42 2 0.158™ 0.096™
Indirect effect (0.044> (0.028)
S RLONE 0.329™ 0.289™
Total effect (0.057) (0.049)
% il A8 & Control variables bk 5 25
A Year M &
4 1)y Province [&] 7 Bl
FEAC I Sample size 330 330
within R? 0.156 0. 498

AU MR BE RO R A B TR A s 2R WU AN R BE O A I AR ORR U AR A KU
ARG E A P S O AL R AR AE R S RN REAE AR RSB R BN D —Jr T, AR MU A B R K
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4 FRHFHREIW

4.1 #ig

A FE LA 2012—2022 4 1[5 30 448 43 18 A K
PR REA B BT A — R E — R B R
PIPE IR A BT AE S I TR EB AT SRE
(RTINSOl N o TR RN SR R N N
B B 25 28 SRR AR 5 1) ST ] 2 800 A58 R A 9 1 4K
T T RUT 4T A5 G B R R R M 5
BN, I R v A 2550 AR TR JRE I T U AR A
25 V% W R B R R B0 M 5 i 4 AL 2800 5 >R FH A )i
AR RS T OB 4 T R R R B R 2 (R s
ROV o WA R ERI A — R Th ER R R
PIPETER 7 2R e KA S A X
I3 SRR, HAROK P 3l X5 LR K 4R /N IX 22 57
2B AR B AR R P KT e o B T B
TR ER R EA B HEN, X 450
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RAE T EBAEN 56 =, %R E 50T 24 0 W hg
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FiE T S 30 b DR B AR R ) Pk A A 3 TE 1 R
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B MR RCT AT R THREIR R PIE
—JE 97 LT AU AR #DFF SR BT A Al
Vi A A, T SR S R AR Bl AE il R i 1A
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SR M4 o IR R 7l AR Al BT A
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