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Study on the sustainable development of food production
based on the dual drive of insurance and credit

LUO Guanggiang, PENG Lipeng
(School of Economics, Hunan Agricultural University, Changsha 410128, China)

Abstract To innovate the financial services and empower the high-quality transformation and sustainable
development of food production, a theoretical framework is established to deconstruct the internal logic and
mechanism of the impact of insurance and credit on the sustainable development of food production in the
new era. Empirical tests are carried out using benchmark regression and mediation effect models based on
the panel data from 30 provinces in China from 2010 to 2020 (The data do not include those of Xizang,Hong
Kong, Macao and Taiwan regions. The same below). The results show that: 1) Insurance and credit have
the direct and interactive effects on promoting the sustainable development of food production, which
match the supply-side high-quality behavioral needs of farmers in response to the transformation and
upgrading of the consumer market; 2) Insurance and credit display the spatial heterogeneity characteristic
of promoting the sustainable development of food production, and there is an matching imbalance issue
between the supply and demand of insurance and credit for the sustainable development of food production
in main production areas; 3) The results of mechanism test show that insurance and credit have the

intermediary effect on promoting the sustainable development of food production through technological
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innovation, and the technological progress needs both the “escort” of insurance and the “live water

breeding” of credit. Therefore, it is necessary to strengthen the innovation of insurance and credit tools

required for the transformation and upgrading of food production and high-quality development, strengthen

the scale effect of policy insurance and credit required for the sustainable behavior of food production in

food functional zones, and build a system of insurance and credit adaptation and lits ong-term mechanism

with the goal of sustainable technological change.

Keywords food production; sustainable development; insurance behavior; credit behavior; mechanism of

action
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Fig. 1 Mechanisms of insurance and credit to drive the sustainability of food production
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Table 1 Indicator system for measuring the level of sustainable development of food production

— A5 bR R bR 5 15 € L WE Jm ik
Level 1 indicator Secondary indicator Definition of indicator Wight Attribute
# ik K - UNE S WME RS/ S AN 0.077 +
Quantitative level B R AR B — D AERR= B /AR 0,003 o+
P IE it FH RN X R % b 0.010  —
A KT o .
. A% TS i FH ik AR W X R Kb 0.010  —
Ecological level
A 24 i 1 A AR 2 it T X R B b 0.020  —
iy 9 A Fob A RLASE B 4 7K P C1— R 6 i B/ A A 40 4 b 11 B <100 0.026  +

Degree of coordination

il 1 235 Ky 3 81 UK F

C1— =R M HE A i AL/ R £ 35 P im A1) <100 0.063 +
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— YA b TR AE bR b e X e
Level 1 indicator Secondary indicator Definition of indicator Wight Attribute
6 52K A=k T fg LN Tl 0.104 +
Equipment level B S 3 7 e P 8h 1 X R B0 0.096 +
B K WERBEHMHRA  REDLHNFHZH X R aX ZE b 0.106 +
Technological level KA AT AR KT BT KRB ATl A5 B 5646 GIE 5 A Bt 0.120  +
Gl TR ik AR AE A 7= HE T RB X R B b 0.192 +
International competitiveness 1 £ Hi [ 4 17 J& A 7= OB X R B 0.170  +

TE < O TRERET T 3 AR 1 2l o 08 11 ok A B 5% 380 5 AT R A o FIVRCE 2R 880 6, AT 2R B0 a= AR M 0™ {8/l DX 2R 7 L R B
=R R I B/ AR A R A I B R g 7 S A Y RO R DT R A G R [ R 45 0 AR B B m b TR AR R A
BSR4 )  http: //wms. mofcom. gov. en/, HAB B g ¥k A F EPS % % .

Note: In order to separate food activities from agricultural activities, this paper sets the weight coefficient a and weight coefficient &, where

weight coefficient @ = gross output value of agriculture, forestry, animal husbandry and fishery/gross regional product, and coefficient
b = sown area of food/ sown area of crops. The data on the import and export dependence of agricultural products are from zhe Monthly
Statistical Report on China’s Import and Export of Agricultural Products, Department of Foreign Trade, Ministry of Commerce of the

People’s Republic of China, http://wms. mofcom. gov. cn/, and all other data are adapted from the EPS database.
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Table 2 Measurement of the level of sustainable development of food production in 30 provinces across the country

B 1y 2010—  2016—  2010— B 2010—  2016—  2010—
Province 20154 20204 2020 4F Province 20154E 20204 2020 4F
[ #} Shanghai 0.1537  0.1974  0.1736 | Jadt Hebei 0.2216  0.2376  0.2289
% # Yunnan 0.1474  0.1769  0.1608 | fl# Henan 0.2333  0.2818  0.2554
P32 Inner Mongolia  0.1632  0.1869  0.1740 | #7iT. Zhejiang 0.1919  0.2178  0.2037
JL 5 Beijing 0.1834  0.1935  0.1880 | i f§ Hainan 0.0929  0.0927  0.0928
4k Jilin 0.1789  0.1830  0.1808 | #idtL Hubei 0.1919  0.2201  0.2047
Pu il Sichuan 0.1804  0.2356  0.2055 | #I# Hunan 0.1508  0.1987  0.1726
K Tianjin 0.1336  0.1447  0.1386 | Hiff Gansu 0.1190  0.1168  0.1180
F H Ningxia 0.1201  0.1136  0.1171 | 4% Fujian 0.2034  0.2410  0.2205
428 Anhui 0.2191  0.3079  0.2595 | M Guizhou 0.1312  0.1668  0.1474
11 % Shandong 0.5662  0.6289  0.5947 | il Liaoning 0.2274  0.2482  0.2368
1 # Shanxi 0.1253  0.1149  0.1206 | 7} Chongqing 0.1397  0.1555  0.146 9
J"" 4% Guangdong 0.2977  0.3691  0.3302 | Bk7 Shaanxi 0.1369  0.1510  0.1433
" 7§ Guangxi 0.1539  0.1682  0.1604 | 7 Qinghai 0.1304  0.1280  0.1293
¥ 8 Xinjiang 0.1044  0.1044  0.1044 | MJEIT Heilongjiang 0.2512  0.3030  0.274 8
I35 Jiangsu 0.3318  0.4141  0.3692 | ¥ Average 0.1867  0.2143  0.199 2
L5 Jiangxi 0.1194  0.1315  0.1249

TE SR R 3 PR S R S b IX . R T

Note: The data do not include those of Xizang,Hong Kong, Macao and Taiwan regions. The same below.
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Table 3 Meaning and measurement of model variables

i3 £ A5 e AT i X
Variable type Variable and code Definition
[H 7% WE A FFe & JRIE%
- REA ISR w2
Dependent variable Infd
R I i FL A RO AR 5 O 2 IS0 A O £ 35 R i B/ AR VE B
A 7 5 Ininsur & A i B BN 8
Independent variable 7 DE K R LA CAR RO N BF 35O RS B 15 A i AL/ A A 9 4%
Inloan ol T R HUX
oA Bt FeR 0067
e oA M A 9 91 5 % 5 45 1 5O B
Intermediary variable Intech

37 ¢ % Damage

A RO B Trrigate
Z A 5 1L Sec
=B E S LG Third
W B 32 A4 K F Sup

5 1k B 48 B0 Market

i 2

Control variable

I T R/ % AR 0 4 ol T AR
A A R TR/ AR A 4 i i R
S Tl S E / e X A B
B =7 E /b X A R B
MK 55 ST/ — e TR S
I 43 i 3 A R o

2.3 HERIEREIR NS T

AW FE A3 2010 4E—2020 4F [ 30 48 91
M B, 2 5 B 500 1 T A0 0 o8 b L S B
B VG RS A X, R ] el A OHE 0 AT
SR VE A (A AL B . A OB R IR T (b B 4t AR
BN v [ A A G A S ) (R A )T
ol ] 4l A 2 )1 (v T AR AT 4l R 55 i 4 ) (o
[ 73 T AL 36 B 25 ) 0 EPS BUdiE 5 . 45 A8 R

YRS, WK AT
3 LIEHERSSM

3.1 EEENA

T BT R BEA BAE R R R R
SRR R R D ~3), 40 4G T AR 515 1%
Je W A 38 HAF F R B 2R 7 Rl R R R KT 1 &R
B BIEZE R R 5, Ho AR (DR RIR PR S

@ F1 2008 4 , [N FROARAT 25 Al A7 S A T T ANAILA 4 5 o o AR AT < il I 55 41 455 ) (I8 LA 1 RO http:/ /www.pbe.gov.en/
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Table 4 Descriptive statistics of the main variables
A5 e 44 B AR B 1 b i 2 e /MH R AH
Variable and code Average SD Min Max
MR 2R 7 T 4R 2 kR 4R AL CInfd)
o ) —1.707 0.410 —2.427 —0.397
Index of sustainability of food production
PR B & JE LA (Ininsur) Scale of insurance development —2.944 1.185 —7.466 —0.702
{5 6% & ML AL (Inloan) Scale of credit development —2.954 0.996 —6.220 —1.146
+# R A #Hr (Intech) Technological innovation 3.834 1.353 0 6.631
% 9% * (Damage) Disaster rate 0.075 0. 064 0 0.332
1 RHE R (Irrigate) Effective irrigation rate 0.430 0.170 0.172 1.233
TP 5 (Sec)
. 0.436 0.088 0.158 0.590
Percentage of value added in secondary sector
=R 5 B CThird)
) 0.464 0.099 0. 286 0. 839
Percentage of value added in the three sectors
WA B 37 A 7K (Sup)
. ) . 0.114 0.033 0.041 0.204
Level of financial support for agriculture
T 1k B 48 B0 (Market) Total marketization index 7.849 1.902 3.360 12.107
%5 EREALR
Table 5 Baseline regression results
AR BEALC1D BEAL(2) BERLC3) BEAL(4) BEAL(5) BEAL(6)
Variable Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)
5 1 K T 0 A 0. 205%** 0. 244 0. 182 0. 286%**
Ininsur (10. 305) (5.704) (9.102) (6.745)
(545 % 2 0 A 0. 249%%* 0. 374%xx 0. 219%** 0. 368%***
Inloan (10.865) (6.744) (8.697) (6.694)
PRI & J FUAE X5 Y R LA 0. 052 0. 06 L+
Ininsur X Inloan (3.873) (4.654)
¥ il 22 1 Control variable No No No Yes Yes Yes
Hi X [ % Regional fixed Yes Yes Yes Yes Yes Yes
i [8] & %£ Time fixed Yes Yes Yes Yes Yes Yes
e — 1. 148xx  —1.209%xx  —(0.538%**k  —2, 372%*kx  —2 0l1¥xx  —]. 387xxx
Constant (—11.686) (—14.616) (—3.602) (—5.483) (—5.026) (—3.594)
S E Observation 330 330 330 330 330 330
Adj. R* 0. 380 0.463 0. 508 0.553 0.569 0.632
AL (D)~ (3D R AR A7 DY 5 H 28 SO 25 i ol A8 a9 1A 25 2R . BT (4D~ (6) S R I A B 5 H 28 SUITUI A BT A 42 1 A% k1 [ 19
R N | R 1 A S G ZIN (P A R i N e i o o I (= R N 1

Note: Models (1)-(3) are the regression results of insurance, credit and their cross terms without control variables. Models (4)—-(6) are the

regression results of insurance, credit and their cross terms with all control variables. #*¥%*,

significance levels, respectively. 7 values are in parentheses. The same below.

*% and * represent 1%, 5% and 10%
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Xof M A AR 7 AT R SR & R S Y A R 5 R A (2)
FCE) R A BEXRR 1 A2 77 AT Fp 2 Kk J 5% ) 1 £k 11
G55 B (3 M(6) F R W # 28 BAE AR & 4R ™
A FESE K R KT (5 ) 5 B (4D~ (6) 3R 7 43 il 1E
RIS (1)~ (3) Hefify 1% 7 i A AH 4 il A2 2t i) 0 55
i DL LRI R, ORI 515 B 0 B ) 47 Ol 42
M A 7 AT KR 82 & e 1 91 19 3 £ay 1 R 0. 182
0.219, 348 1% /KT W2, 5 0E TR 3 1; PR

HERABEAT MR ERE AT S kRGN
0B B RN, 238 LI [ R Bk 0,061, I 7E
1% WK W3 Bk 1R 2.
3.2 REERRK

R AR IE DR B 55 15 D8 0P B 2R 77 T RSk Kk UK
S 1 5 W) 43 B B LR BE R AR R AR A AR X AR
o [0 U5 B R A7 R R G B (6D . HAR ik
ﬁﬂT

xo6 TREMAEER

Table 6 Robustness test results

A i R ik FHEA ] H
AR Substitution of explanatory variable Subsample regression
Variable B D B 2) B3 S IE) A5 HAC6)
Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

B R 0. 202+ 0. 196w+
Ininsurpayment (9.875) (8.254)
W (5 B R 0.286+¢ 0453+
Inagriloan (12.393) (10.229)
{3 o R < 5 5 L 0. 068+
Ininsurpayment X Inagriloan (6.054)
(R % B A 0. 295%* 0. 4145
Ininsur (10.71D (5.349)
5% 5 TR AL 0- 198z 0. 228w
Inloan (5.446) (2.288)
6 42 R LB X 75 B 2 JRE ML 0 059~
Ininsur X Inloan (1.951)
#1488 Control variables Yes Yes Yes Yes Yes Yes
Hb X [5 % Regional fixed Yes Yes Yes Yes Yes Yes
A [8] [ % Time fixed Yes Yes Yes Yes Yes Yes
BT —2. 318k — 1, 20909%kk  — ] 314wk — ] 702k — 1. 679 —1.223**
Constant (—5.453) (—3.55D) (—4.026) (—3.22D (—2.605) (—2.155)
SEMAE Observation 330 330 330 180 180 180
Adj. R* 0.578 0.616 0.695 0.657 0.524 0. 664

TE B (1)~ (3D Sy 0 ffp 8 7 4 1] 1y e 6 05 o AL 985 A 5 DY RLASE B L2 ST, AR (4D ~ C6) SRy PRI £ B o 2 ST 45 o o A X ] £

[UEESE

Note: Models (1)—-(3) are the explanatory variables commissioned as the scale of insurance claims, the scale of agricultural credit and their

cross terms. Models (4)-(6) are the regression results of insurance, credit and their cross terms shortening the sample interval.
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Table 7 Heterogeneity analysis
WEFETKX JEmREETX
A5 Major grain-producing areas Non-grain-producing areas
Variable BRI (1) BT (2) BT (3) BT (4) B (5) B (6)
Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

5 W e B 0. 050 —0.115 0. 136%%%* 0. 253 %%
Ininsur (0.881) (—0.680) (6.042) (5.213)
2% % J B A 0. 184**x —0.010 0. 152%%% 0. 313#**
Inloan (2.713) (—0.049) (5.995) (4.838)
10 42 P LA X 75 8 2 JRE L2 —0.073 0 05
Ininsur X Inloan (—0.976) (3.723)
1 il 25 & Control variables Yes Yes Yes Yes Yes Yes
Hb X [# %€ Regional fixed Yes Yes Yes Yes Yes Yes
i 18] [ %2 Time fixed Yes Yes Yes Yes Yes Yes
o B T —3.025% —1.755 —2.495 —2.207%%% =2 207%%k  —], 434%%%
Constant (—1.882)  (—1.099)  (—1.386) (—5.252) (—5.408)  (—3.436)
WM {E Observation 121 121 121 209 209 209
Adj. R? 0.601 0.621 0.619 0.496 0.502 0.574

TE AR (1D~ (3D 433 BT 3277 DR I A B B HE 38 SO is [l 9 45 1, o AR (4D ~ (6D SRy AR M B 3 7 XA I A5 BF B L 5 SOt iy ol 15 4%
Ao BT XY 4 0] 275 2003 AR I EER A A (O T A0 58 35 A 25 45 T A T BRI IR B L)

Note: Models (1)-(3) are the regression results of insurance, credit and their cross-terms in food-producing areas, respectively. Models (4)—

(6) are the regression results of insurance, credit and their cross terms in non-main grain producing areas. The list of main grain-

producing areas can be referred to the Opinions on Reforming and Improving Certain Policies and Measures for Comprehensive

Agricultural Development issued by the Ministry of Finance in 2003.
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3.4 HHESH

AR R A A 2 A AR U0 G 56 R B 5 1
i SRUE % N PR (BT = g2 SR ER S -y O i
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Table 8 Mechanism analysis
AL H AR B MR TRy FRED A 7= W] Rp 2
AR Intech Intech K&K Infd K JEIKF- Infd
Variable BRI R (2) R (3) R (4)
Model (1) Model (2) Model (3) Model (4)

1R & P MU 0. 669%x 0. 060
Ininsur (11.422) (3.002)
2 4% 1k R R 0. 845%x* 0. 067+
Inloan (13.296) (2.712)
H A 0. 183 0. 180%x#x*
Intech (9.941) (9.082)
il 22 f Control variables Yes Yes Yes Yes
i IX [# 52 Regional fixed Yes Yes Yes Yes
if[a] [ 72 Time fixed Yes Yes Yes Yes
e Kl T 6. 183#:#* 7. 729%%* — 3. 50 — 3. 363%**
Constant (4.533) (6.77D (—8.58D (—7.614)
SLIAE Observation 330 330 330 330
Adj. R* 0.702 0.743 0.661 0.659
Sobel 15 Z {8 8.047 7.935

TE AR CIFTC2) 53 31k O B8 R YRS B AR [ 2528

BERLC3) AN CAD LR 5 17 BY 54 v A WL AG 36 £ 245

Note: Models (1) and (2) are the results of the regression of insurance and credit on technological innovation, respectively.

Models (3) and (4) are the results of the mediation mechanism test for insurance and credit.
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