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Abstract

Agricultural insurance is a core institutional arrangement for dispersing the risks of agricultural
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natural disasters, and the payout ratio directly reflects the efficiency with which disaster losses are
transformed into insurance payouts. Based on panel data from 30 provincial-level regions in China
from 2015 to 2024, this paper employs a two-way fixed effects panel model to empirically examine
the main effect of the degree of natural disasters on the agricultural insurance payout ratio, and
investigates the moderating effect of agricultural insurance depth. It also conducts heterogeneity
analyses from the perspectives of policy implementation stages and major grain-producing areas.
The findings are as follows: the degree of natural disasters significantly raises the agricultural in-
surance payout ratio, and this effect is mainly concentrated in the current period when disasters
occur; agricultural insurance depth does not play a significant moderating role; the heterogeneity
results show that after the implementation of the high-quality development policy, the positive im-
pact of disasters on the payout ratio has been somewhat mitigated, and compared with non-major
grain-producing areas, the effect of natural disasters in raising the payout ratio is stronger in major
grain-producing areas. Accordingly, this paper proposes strengthening the infrastructure for agri-
cultural disaster prevention and mitigation, implementing differentiated regional agricultural in-
surance policies, promoting the extension of agricultural insurance from post-disaster compensa-
tion to pre-disaster risk reduction management, continuously improving the catastrophe risk di-
versification mechanism, and fully releasing the risk management effectiveness of agricultural in-
surance.
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FRE AR DRSS EER,  9S  E AH e A  RAB RN O B S . DA TR B, AR ORI A L AT S R 1
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Table 1. Descriptive statistics of main variables

F 1. EETEEAMSEIT

. 3=2 IUE WH PR w/ME wmAME
lossratio 300 0.727 0.174 0.245 1.443
disaster 300 0.0495 0.0544 0 0.310
scale 300 9.160 4.786 2.089 33.048
Inpgdp 300 11.104 0.423 10.172 12.338
industry 300 9.207 5.116 0.200 25.1
machinery 300 0.648 0.205 0.333 1.387
irrigate 300 0.448 0.180 0.193 1.234
density 300 7.656 10.643 0.448 79.899
depth 300 1.792 2.406 0.153 16.953
4.2. MY

TEIES NG T Z A/, ARSCHE Jext A iR AR L S 3E 47 Pearson AHIC RE T, W12 HI Wi A8 &2 [A] (1) 4H
KKFR, MRRBOEFELSRWE 2 Fon, MRPERTUFER], BEARRAR B LV IRE AT 2R 5% .0 R
B AR R EFREL 10% /K F ERFENIE, SEIRHUE, R85 WE S MRAS S 2 [0 2%
R, KA B A o R AT E AL T A B DX IR], (HIR T AR B ARG TR B 5 AR I8 25 FE AR 9% R BUIE 0.901,
TR MR A DG OC R, PR AL P REATAE 2 HE LR U . 20 e B A 2 B LR 1 )
AR & AR R )T Z KR § VIF, 8584056 3 o, fiess REY], #AE VIF AN T 1.06~7.53
Z [, P34 VIF A 2.97, FirfgZ8a VIF B/NFIGFHE 100 JUE RIS R B RE b ARG IR FE 5 (002 B 4] B
IR RBE S, (HEMNETEHIAR RS, VIF RIS R U A A E I 2 E L2 v 8, fr
A7 5 0] AR g N [l A B A I e J B2 1

Table 2. Correlation coefficient matrix

2. EXREBER

ZEAZ lossratio  disaster depth scale Inpgdp industry machinery irrigate  density
lossratio 1.000
disaster 0.182° 1.000

depth 0.162" -0.098" 1.000
scale 0.056 0.023 0.083 1.000
Inpgdp 0.193" -0.139" 0.521° —0.077 1.000
industry —0.028 0.108" -0.464" 0.234* -0.395" 1.000
machinery 0.108" -0.130" 0.014 -0.263" 0.010 -0.252" 1.000
irrigate 0.237* -0.096" 0.408" 0.027 0.081 -0.403" 0.430" 1.000
density 0.247" -0.146" 0.901" 0.246" 0.517" -0.327" 0.028 0.422" 1.000

E: "p<0.01, "p<0.05, 'p<0.1,
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Table 3. VIF test
%2 3. VIF 1%

R VIF 1/VIF
density 7.53 0.132747
depth 7.14 0.140128
irrigate 1.78 0.562405
industry 1.75 0.572522
Inpgdp 1.67 0.598753
machinery 1.44 0.693406
scale 1.41 0.707899
disaster 1.06 0.945811
Mean VIF 2.97

ARG [ SR 9 T R FE NS A MW ORISR (R B A, A SR P X 1 ] 2 02 T AR ASE Y, [ I 4 4
AR A AR ] 5 RN A5 A7 [ R RN, I P AR SR AR M AR R 5 5 ZE s R B A TR, SRRl A 45 R0k 4
fise RAFIDLANZ OB R AR RERL, JIQIIMALEEHARR, 513)id—PWANBEREL
g, B RITEIAMG T, AEEEFEAIY 300 A EERWNE. A FEAZRAT LA L, =51EH
B IR ICE RS I R BOAE 1% G0 AT BN IE. FI(D)ARIIAIZ RIS RS, RECN 1.604; FI(2)MALE
A5 R ETEE 1.826; FIG)MABER ARG REO0Y 1.811, RECK/DREFRE. 48R EKY, H
R EREEIRTE 2 B DRV RIS AT 3, AV 52 IR R, AL BRI WA B Bk, WFFE

9 RSB BEAS BRI -

Table 4. Baseline regression results

4. FERIFLER

B3-e

disaster

scale

Inpgdp

industry

machinery

irrigate

density

disaster_policy

() NEESHEERE

1.604"**
(0.228)

() IIANIEHTE

1.826™*
(0.230)

0.0100
(0.00739)

0.0919
(0.105)

0.0387""
(0.0102)

~0.0774
(0.171)

0.173
(0.199)

0.000563
(0.00142)

() MABURE BT E

1.811°**
(0.352)

0.0101
(0.00728)

0.0941
(0.0955)

0.0385""*
(0.0105)

~0.0773
(0.171)

0.170
(0.200)

0.000560
(0.00143)

0.0461
(0.478)
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gk
N 300 300 300
Within R? 0.312 0.370 0.370
Within adj. R? 0.288 0.334 0.332

HE: p<0.01, "p<0.05, "p<0.1; FH5ANRMEIRHER . L I G A AR E RN .

e AR, AU RBEE OVIE, HAREHIAS R AR R . 3 2R 0 [f R RO R 8 bR
W7 25, SRR PRI R0 2 18], 48 NI TR 4EREARZ A IR . BUREM AR R AR,
ELIALG L ENERTE S A DR
43. REMEE

NS TEIEAE R A S5 AT FEVE, A SO ESRFRAER . OO MRRAR B 5 — . W R AR R AT 4
AL =R 20T R MR e, AR TERR IR 45 R AN 5 s

Table 5. Robustness test results

F 5. REMHREER

B (1) E#hrriR () #HE—# (3) 1%%2
disaster 1.826™ 1769
(0.186) (0.218)
L_disaster (gggg)
N 300 270 300
Within R 0.203 0.371
Within adj. R? 0.156 0.335

ME: p<0.01, "p<0.05, "p<0.1; ETHNINFMEIRHER. OIS HIE G FIAARE 2 RN .

1) BHRERGHER

R RARUEIR G, HAR R EFLE REON 1.826, KIALE 1%4iH /K FEENIE, SEAERIHI RS
KN BFMWARFE 2 VIS A SZ AR R IE R T

2) WfE—#H

W A% O AR AR B 5 — W1, — e R P G A0 v DR R SR ) P9 A -t o i 5 0 L_disaster &M 0.558,
TEAE I 2 VAT I8 T S5 TS S8 2 U0 b — A0 R B KSR AN 250 2 AR b RIS T A+ 236 7= £ . 2 j
ARV ARG IR A5 2 e 2 3 ) e T b, AR R FEOIR AN 26 I A AP T BRRR SR, 9 T SR 1Y)
WA I 0 B Fp AR BILLE K S R A A

3) 1%%E R

WA S e AR, RO E TR, BARAREFERENRECN 1.769, 7E 1%KF-RENIE,
REOR/NGIAE RN R A0 85E, AN R2A 0371, BRESHUR SR RH R AR Y .. XL
PRiR A TS, B AR L RT3 0 A ML AR I A 560X — A% O B IR AR IH BT, 45 AN 52 A v
HRIR .
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4.4. RERMOH

D E— 355 B IR 9T R AT R A R W2 15 AE AN [ BUR B BOMAS RO 7 X 2 R AR 22 5, ALk
TR, FR I 6.

Table 6. Heterogeneity analysis
= 6. FERMESH

ZE4 (1) BUORET () BORE G3) FFX @) FE~KX
disaster 1777 1.676" 2.034" 1471
(0.438) (0.290) (0.259) (0.265)
N 150 150 130 170
Within R 0.408 0.434 0.402 0.478
Within adj. R? 0.360 0.389 0.317 0.423

HE: p<0.01, "p<0.05, "p<0.1; fH5ANRMEIRHER . 2 Il E G A A E RN .

1) BURSSHERT G I E 75 1

2019 4 10 A MBCREE ISR A O TRl R ES s i &k s SR , 5 FEEUR AT G A7
TEVE AL S HA, ASCRL 2020 AR AR 7B 20, KRR BRSOt AT . BOR SE S BT R
HIEH . 6 hFI) NBER SR HIFEA, F(2) NEBUR S JFrEA, PIREARREN 150 4> BURSE
MRS, EHRREFER RS NN 1777, 1.676, B 1%KTF2FNIE. ST RFOONTLLUR I, ]
FELHZ G RBCHIUNE T SWHBORE G2 5, H R SRR 9 E i, AROWAR IR IR 26 1 i
FREEA Frikds . PTREMIARRE N, MORBURIEHZ )G, AMVBT Ik ok RIED 568, RN AR CRERE . XU
SHENLEE Ak, — RS R T R ORI AT T

2) REEFFXEEREEFRFHE

A SO E GO 177 R RIEM R FEARI R E 37 X, JERE X, % 6 hAIG) R EE
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Table 7. Moderating effect
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