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Impact of agricultural productive services on food security based on

spatial spillover effects and heterogeneity analysis
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Abstract: Exploring the impact of agricultural productive services on food security can help accelerate the development
of agricultural modernization. Based on four subsystems of food supply security, food access security, food stability
security and food sustainability security, we construct a food security evaluation index system, measure the food security
level of 30 Chinese provinces by using the entropy value method, and empirically analyze the spatial spillover effect
and regional heterogeneity of agricultural productive services on food security using a spatial econometric model.
The results show that agricultural productive services have a significant positive spatial spillover effect on food security,
i.e., agricultural productive services can not only improve the food security level of the region, but also improve the
food security level of neighboring regions. By region, agricultural productive services in the main food-producing
regions and the balanced food production and marketing regions help improve food security, while the results in the main
food marketing regions are not significant. Among the control variables, rural human capital can significantly improve the
level of food security. Therefore, we should vigorously develop agricultural productive services, focus on the
coordinated development of regional grain industries, give full play to the advantages of each production area according to
local conditions, and improve the level of agricultural knowledge and professional skills of farmers.
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Tab. 1 Food security evaluation index system construction

S BRI b R HEbRHE IR

i LR £ (kg + b ) £ R PR R E
Wt o s 4 AE B ERY (i + A D) B4 Tl Bl A ] 1 E
oL B0 T BUBLBLELZD 1/ (KW + him ) Al U 31 J3 /A V14 B L E
JER R AT (kg - A D) WfT A B I
W% 4 £ 3 B 1 R F e % S £ 8 /ST £ 0 4 7
SRS k- km ©) S 4 B 1/ R E
YT L R FL ™ Bt — O B9 B T B %

R %A o o/ s 5% 0 TR S5 A A P R 22
RETSZIC L B sh A 70 b 2 A 048 B e 0 4 B g
o U 25 B (g + b ©) K 25 HG i 0 0 #
W% A o LR B8 R (kg + b ) L B/ 0 96 i ﬁi
o B LB R (kg + B ) 2 8 Pt/ 8 i 7




512 3

WS A AR AR R IR S5 X R R A 5

AT 23 (] i 000 A S SO 0 347

2.1.2 MRELEEEBEITE

V5 A S — b % O R 1k o AR 0 2% T3 48 A 0L
A e B2 48 1 £ J2 A9 RS /0N Sk B A i A AR L DA TG i 6%
G R R 3R T K SR FH 0 (8 7 4R B 40T
MR IR, TR (D~ D FR,

NAGEER D

;o X, —min(X,; s Xy 5 X,)
Xy = [max(X,,ngJ,"'yX,Z,)*min(Xl,ng, .---,x,,p]+
0.01 (D
1 ] 5 5
;o max(X,; Xy o0, X)) — X
Xy = [max(x., WX s X)) —min(X ;L X, ,~~,X,,J>]+
0.01 (2)
X,"
Yj: . ! i:1729"'9n;j:1’29"'97ﬂ (3)
DX,
i=1
1 n
’ ln(n); SRy T E s
G, =1—E, 0<G; <1 (5)
G.
W, =—- (6
2.6,
i=1
S, =2 W, X, i=12,.n (7

KX Xy B NEBE ) DEIREYE

Y, — 5 i DA SRR L

E, 45 j DURERARI

G, — 55 j WUHRFR 1Y 22 57 R

W, —55 j BUHEAR & A $8 AR O AL

S, — HHGE™T.
2. 1.3 =[G PEAG B

e R AR A 7 IR 55 R 2 A AT AE

A M . SR H 2 R 53 22 8 B (Moran’s 1) X H it
kg, = (O P,

i} j}W,,(X,. — X)X, —X)

X Moran’s 1 vé%ﬁéﬂzﬁlj%f,

X, — B DR AR 77 P I 55 SO 22 45

X £ AR 7 R R 55 SO £ 22 2 4 5

DA AR PR I 55 SO 2 42T 22 5

W, AR

R BOREE B Oy [ — 1,1, HIBOR T 0 1Y,

RRAFAE S A IEAH G 38 BUIN T 0 I 27 4778 25 1] 171
FHOC s 5 HCH 0 I, 7 3 8] B BE ML RPAE

Moran’s I =

€))

2.1.4 A (AT

IR T 2 B AR 2 7 R A5 R 4 T BE AT
P25 F) 3 HERONE . PR O g s ) i AR, SR A 5
Al A 7 R A5 X AR 2 4 B A TR s RN . AR
KPR

AQ, =a, +pW,AQ, +BAPS, +a,W,APS, +

B2 Xy W, X, +ki +c, +u, €D
wy =AW, u, +e, (10)
K e, R SIS E
i B
t — ]

APS —— A = PR 55 (O R AZ ) 5
X P 1 A2

o 23 [a] 1 A OC R AR

B — O R = R

B: P2 1 22 B R

W 2% B AN B I
- L M N

c P ) 2500 5

A —1RZEIAY S [H] A oG R 40
u e RZET,

B A =ay =a, =0 W, A1 Sy 23 8] i 5 42 5 24
p=ay =a, =0 I, ZAE Ry 25 (8] GR 22 B 5 24 A =0 I,
PRy S [A]AL TE R
2.2 TERE

D AR B AR AR PP IR 95 (APS) « fif %8
SRR S B 2R SR SRS A Ao ir AR IR 55 M
b, BRI A% PR T8, BL 2006 4 4 SE 30, A
FI CPT 45 ok 4 ik 55 b ™ (L AT - I AL B, 4% 7%
RS R IR 2,

x2 BLEEHREST

Tab. 2 Descriptive statistics for each variable
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Tab. 3 Spatial correlation test of agricultural productive

services and food security

ARy AR P A 55 B %2

A

Moran’s 1 P Moran’s 1 P 1i
2006 0. 310 0. 005 0. 600 0. 000
2007 0. 346 0. 002 0. 540 0. 000
2008 0.314 0. 005 0. 670 0. 000
2009 0. 263 0.016 0. 546 0. 000
2010 0. 253 0. 020 0.613 0. 000
2011 0.258 0.017 0. 609 0. 000
2012 0. 253 0. 020 0. 594 0. 000
2013 0. 240 0. 026 0.628 0. 000
2014 0.231 0.031 0. 590 0. 000
2015 0.214 0. 043 0. 604 0. 006
2016 0. 246 0.021 0. 603 0. 000
2017 0. 283 0. 009 0. 597 0. 000
2018 0. 346 0. 002 0. 587 0. 000
2019 0.374 0. 001 0. 609 0. 000
2020 0.426 0. 000 0. 604 0. 000
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Tab. 4 Spatial econometric model test results
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Tab. 5 Spatial Durbin model regression results of

agricultural productive services and food security
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Tab. 6 Spatial effect decomposition of each variable of

the spatial durbin model
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