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Can agricultural insurance reduce chemical fertilizer use in maize cultivation? Evidence from rural China
MENG Xianghai', LI Junpeng’, XU Xuegao™

(1. School of Humanities and Law, Jiangsu Ocean University, Lianyungang 222005, China; 2. School of Business, Huaiyin Normal
University, Huai’ an 223001, China; 3. Institute of Agricultural Economy and Development, Jiangsu Academy of Agricultural Sciences,
Nanjing 210014, China)

Abstract: To explore the impact of agricultural insurance on the amount of chemical fertilizer used in corn cultivation, this study utilized
data from 909 corn—growing farmer households surveyed in the 2020 China Rural Revitalization Comprehensive Survey and employed a
conditional mixed process model. The findings indicated that agricultural insurance exhibited a significant effect of reducing chemical
fertilizer application and could decrease farmers’ reliance on chemical fertilizers. Heterogeneity analysis revealed that agricultural
insurance had a notable effect on reducing chemical fertilizer use among small-scale farmers and those with sound financial conditions,
while it exerted the opposite effect on farmers facing financial difficulties. Additionally, agricultural insurance could significantly increase
the amount of organic fertilizer used, improve fertilizer use efficiency, and reduce labor input for chemical fertilizer application. These
effects played a positive role in promoting sustainable agricultural development and optimizing resource allocation. Based on the above
research conclusions, this paper suggests strengthening the promotion of agricultural insurance, implementing a hierarchical and classified
promotion strategy, and enhancing technical training on the efficient use of organic fertilizers and chemical fertilizers. These measures aim
to give full play to the role of agricultural insurance in reducing chemical fertilizer application and improving its efficiency.

Keywords: agricultural insurance; chemical fertilizer application amount; conditional mixed process model; corn cultivation
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Table 1 Definitions and descriptive statistics of the selected variables

AR F I Varible type 735+ Variable 7€ X Definition (i Mean FRifEZ Standard deviation
PRI AR A i EBAE A (10 kg 667 m™) 6.13 3.77
AL A MU A i (12667 m™) 0.26 0.76
TN 55 B i AR IE A R 45 97 3148 A (100 h-667 m™2+a™) 245 2.58
A AR AL IE A F oK =1 (10 kg-kg™) 1.09 1.38
U R AR B V&N AR RPAM AR  1=02 0= 0.36 0.48
P B PRSI FI AR (4F) 56.01 10.58
PR 1=9,0=% 0.96 0.20
P EZHHKF 1=3CH , 2=/ 3= 4= K UL I 2.65 0.98
FU AR AL 1=2%, 2=—f, 3=4F 1.89 0.62
FE R PINEL (PN 3.24 1.51
LA A B FRENF 65 % I VL b A Y Ll 0.28 0.37
B AR RAIIA K 1=/, 0=15 0.21 0.41
SR PRI GE AR R A - 1=02,0=15 0.57 0.49
Tl A VNSRS A RPN 4.63 8.96
AR E 2023 4ER PRI HIRK F : 1=02,0=15 0.29 0.45
T HEARIRE FHERNIK  1=0, 0=15 0.55 0.50
TEWE T A4 AL T LA HEE 1=/, 0=15 0.61 0.49
AR AL X RO FREHX : 1=)2E,0=1F 0.12 0.33
R b X RFOEEALT P  1=)2E, 0=15F 0.32 0.47
PEHLIX. RFOEEAT I 1202, 0=1F 0.56 0.50
PO ARBEE B FE (V) BEAR TR SZ U5 P 2Z AN ARl RIS R 44 7 14 L £ 0.36 0.36
FEACR 909
— 1436 — http://www.aed.org.cn
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Table 2 Inter—group difference test

A AR "
A5 Agricultural insurance A% Iz
V; jable P4 b Mean {—statistic
ana RAF AR difference =

Adopter Non-adopter
AN A 6.15 6.12
AL o 0.30 0.24
BT A 1.69 2.89
TN e % 1.05 1.11

0.03(0.26) 0.10

0.06(0.05) 1.21
-1.20(0.17)***  -6.92

-0.06(0.10)  -0.65

A 55.16 56.48 -1.32(0.73)*%* -1.82
F S 0.97 0.95 0.02(0.01) 1.06
PEZHEFERE 271 2.61 0.11(0.07)* 159
YRR (12 2 INVA 1.85 1.91 -0.06(0.04)%  -1.41
FKIE R 3.16 3.28 -0.11(0.10)  -1.09
BAE LA 0.24 0.31 -0.07(0.03)*** —2.62
A 0.23 0.20 0.03(0.03) 1.10
4 AR B 0.60 0.56 0.04(0.03) 1.27
Tl S 6.88 3.35 3.53(0.61)%%% 582
RIS 0.35 0.26 0.10(0.03)*** 312
AR IR 0.51 0.58 -0.08(0.03)#* -2.23
TR ] A4 0.68 0.57 0.12(0.03)***  3.44
AL X 0.20 0.08 0.11(0.02)%#%  4.89
rp S i X 0.42 0.26 0.15(0.03)%**  4.86
VoL X 0.39 0.65 -0.26(0.03)##% -7.97
Ol PREE K F (V) 0.61 0.22 0.40(0.02)***  18.70
FEACE 329 580 909

855 N AR ERR . "7<0.01,7<0.05,°<0.10, R,
Note: Values in parentheses are standard errors. *"<0.01, " <0.05,"<

0.10. The same below.
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AW [R] I ] 22 b4 b B | 36 0E T A8
AR, B, IR RIESE (R3), TRAS &
5RO DR 7% 15t W 35 A0 O T -5 BT A A e B A
O, X1 B TR AR g ] Ef g FE A SR R AP AR PEROE o
T HAF A MK 36 25 5 27, Anderson canon. corr.
LM statistic St i1 H K 173.61,7F 1% KF- |- 3 (P<
0.01), BEHAIZ T HAZ S A AFAEA Al PRSI )8, [A] I,
Cragg—Donald Wald F statistic 4 115 {H &y 212.57, it
RF2ZHAH(10) 78 1% KF E 225 (P<0.01) , BHIA
FEAESS T HAR SR, 2545 LA B A8 ) 1, A58 BT
T RAR R R0

R3 HIERIBLER

Table 3 Estimates of the falsification test

A5t Variable X (1) P{H P-value
AN ff o 0.04 0.84
AP 2.38 0.13
ARNEEE T 25 S8 1.69 0.20
LA AR 0.25 0.62
Al AR 93.16% <0.01
2 HBREGWH

RAGITEIREY] o B35 >0, DU AR 522
AT AE F AN RO I DR 2R 5 B P A ) A e
CMP A5 TR 3 K7 A b O 8 65 A HE (82 2 g 52 e 2 5 1
(o ASORE - DT AR P R AR PRI B9 52 0 PH 2R 5
Qi ARl PRI K i ] A2 % AR AL felE B A 520 5 D)
H R (R L USSR O T, A0l RIS %) Ak
IS8T P )52 000 5 (0 B 8 AR L A B8 X AT HLHE A8 1T L AR HE
18 55 S AFIALNEAE AL A 20
2.1 AR AR R AR b 4R B B 25 0 B =

R A 290 R AR I AR SR AN A AR IR 14 5
Ro SRR, G N Bl PR BSR4 AT
R, RIS AR A LG BB A AR B fh )
FRANAM AR . SRR s — B WS
BT ORAT , RO PRI B9 1 AR AL 35 PR B S, F
— BB T A A RIS R4 5 — RS BE BN
1B, 7 R % S By, B Tk
ORI B2 o < RAR DA R S R 2250 IE, 3R
B R A < DR B0 At 2R 1 A P Sl PR B R 20
15 A TR Bt A 0 R — 5, BRI RS < IR D0
T AR RS B SCATRE ST o R Y™ R 2 2%
PEAE T AP SRINAM ARG o Bl e BB, ARl A= 7=
2 REB R IR R . I, R P TR
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Table 4 Analysis results of influencing factors on agricultural

insurance adoption and chemical fertilizer application rate

5k Sl 1R e
Variable Agricultural insurance ol aa]:ll;catlon rate
AR ~0.58(0.14 )
FI AR <-0.01(0.01) <0.01(<0.01)
JRER S -0.16(0.25) 0.13(0.12)
P EZHF AR 0.05(0.05) 0.01(0.03)
P AR -0.09(0.08) —0.10(0.04 )
FIERA <-0.01(0.03) -0.02(0.02)
AR LA -0.31(0.16)* -0.06(0.08)
B <-0.01(0.12) 0.13(0.06)
xR 0.26(0.10) %+ 0.04(0.05)
FIvE AR AR 0.13(0.04) %+ 0.05(0.02)%*
H AR E 0.16(0.11) -0.02(0.06)
IR 0.05(0.10) 0.02(0.05)
T AT A5 0.20(0.10)* 0.09(0.05)
ZRFRHL X 0.51(0.16) %% 0.14(0.09)
rpS i X 0.29(0.12)** -0.03(0.06)
LV ARR B F (V) 1.44(0.21) %%
fig el -1.12(0.48) 1.80(0.24 )
[Pl 0.67(0.09)
Log-likelihood -1,300.97
Wald x*(30) 327.26,P<0.001
FEA B 909 909

TE < X B DX PURR X

Note: The comparison area is the western region.
PRIS DL bt o Hoftbga il Ae i AN o i T Ak 5
ARl PRI S 25 T )R O, 150 B e R R 2 1 T LA i
BV PRRE E Je o HNTEZ R A HE A R
SRR BB T B LR RA . PRI ET B
ZANR AP T REANAON AR BS LI i A XU

b X R U028 S )2 A S B AR T PG R X, AR
T R DA A P A R RESR AL RIS . 1245 R
5 BESEARAT , B 5 PG A DR BE L AR A o R DX Y
A PRI T AR 538 AR i B AT SCEEHR AR
DRI, ASXET 2 A ORI R 2 B AT 25l DX e o
Tt A Ml PR B2 38 B AT A SR AN A PR B AT ke A
AL IXUE] T T HAR R A
2.2 RAPWREE AR M E R

F A% 35NN RIS K A ) A2 5t xof P HE feff P
ISZIE o 4 SRR BT, ARl PR S Xk P HE fe P 8 ) 52 i
F R, BRI ARIS (8 R AT SFRAR T AR A KA
PP T . AT - e, REFEIEY A K
ARDLREM AT AT A AR ICE BRI, g,
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PRUE T AP A AR 3 UL B AR T 3 A A
T2 N, A AR A PRI T LA £
FCAE I AR , R T/ 247 S I 0 XS T 496 1 £
PEREEEA o FER A AR IS8 A X pi AR PR UE T4
AR U, S8 SR T AR P BEA T AR A BT AR 0
BN, e UM 3 A FERR BRSO T A FEAER Y
BB L KRB o PRI, Al PRI T UHESh A
PG NER B B R FIR A B , AN A R8>
T ERFRE RIS o £ b AR UE S KR
MRS 2 7 ] A A i (0 A A S A

(] 1 25 58 (3 4) [ i 58 78« e RRE /K 122 i o AR HE
o FH A 07 1) S S Ul U B S T e A D
AIAEHE . LR 7E T A R A% 7 A 5 A5 AR Rl
MeAls o AU 55 B PRicas , AR Y P AR AR DA I
PV E RN o W7 B B2 R 2228k, B A
R B A ARG TS 2 9 ALAE o 1A F ik R WA
LU BLE AT A By T I SO A RE £ A A AR 5 Ak
ARG A, R R AR f) 2R RO 5 O IE , AR T B
R IR 22 77 A B3N, AELAE 57 8l % ik 119 24
A A 7 2 SR ORI it AE 75 3 AR AR 57 30
AR,
2.3 REeE

ASBIFFE [ s SR PR A AR R A A [ U 3%
Bk 2 B S5 R AR . BT &, AR
ETR A T8 B3 (] U1 A4 Ml 852 %P4 HE (P 9 52 0
(]I, %8 2 Tt XA 22 55 A Ji ROl A B T 7 ¥y
D7 T RSB (5 b ) A S AE AR g 0 B b )
B T AR XA REAS 7 A A 1 A P M X
P,

28 S 45 SR AT, JL T ETR B8 (R 1) FI LT
S 0 G S e X PR AR BT I (AR 2) ) 4 BT 245 SR 34
SR AR B3 T R TR, X 54
SEAR 0, UL CMP A AL [ )9 25 R R (i i, BT
AT,

2.4 ETFHEMENRAZFIRRSEDH

TR, 3 4 25 SRS T Al B8 Ak AT it
R - S5 R800 , H VREIBSC G 174 o o 75 6 LA I 5 T 1 52
WEHTEE R o Il AR SCHE—25 LU RS R R e 4
FCTR B0 202, R 531 A b A B3 X AR At P o ) S5 S 2
i), 255 L2 6.

26 J L TR BB S P BT A R . &Rl
PRBS AT /INRIASE KA AR P i) AR AE (R i A
F AR R T X A A L B R R A
T AR SRR R HUBIRIAE P, /N RS AR XU
PUE RS . HARRIA : — /NI R P JC i
AN [R) b B B 25 S5k 7= BT D, A TR RS 22
TR DRI AR A PR LR = RRARTON , N H A A e
Z SEA BT XU Bt PN A o S X AU, 7N
AR P {8 ) TSR FH 22 22 9 A2 B Al A= s
J07 B3 o 38 0 A0 RE e ARAR SEVE P 1 A K AR B
SRICE R o AT UL, KT T H 5 R IR R
N RIS () AR R DB 25 (B B G DRI, AR B i Ak
b PRS2 R AR T/ INRRASE AR 1 AR B P

FEF AR 4 AR L 2 BT (3R 6) R B, ROl AR5
IR E WD T W55 SEAR AR P AR IR R it SE A
(AW 55 AR 100 2 BH A 1 HLAA s M IS g o fERlk A=
FEELEANHE KA YR, SERA I SR LT BE RE IS
HEA W S I8 B 22 AR A o SECREDG T 10F 45 IR X
FA W55 GEAS A PR A Gy il AR IR . R, R
A7 6 g A R sk it 2550 . B 2R PR I 45 SE R AR P

RS RBERIESITER

Table 5 Analysis results of robustness test

FEH (1) Model(1)

F(2) Model(2)

V:jx.:iile AN RBE ARNESE & (In) Fertilizer Al LR AEHEE F £ (In)
Agricultural insurance application rate(In) Agricultural insurance Fertilizer application rate(In)
AR -0.698(0.105)*+* -0.632(0.139)
) A Yes Yes Yes Yes
W RO -1.116(0.473 )** 1.823(0.250) %3 -1.164(0.497)" 1.838(0.255 ) #3*
Pue 0.736(0.060) *#** 0.701(0.088)
Log-likelihood -1,273.092 -1,148.924
Wald x*(15) 59.51,P<0.001
Wald x*(28) 295.74,P<0.001
FEA R 909 796
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Table 6 Analysis results of heterogeneity based on planting scale

and household financial status

4 Group ALAEAH & (In) Fertilizer application rate(In)
FIRERUEL /AL -0.817(0.141 )
AR 0.080(0.156)

KFAE -0.036(0.244)
FREsm WM —0.508(0.181 )
SV (¥ RS 0.293(0.151 )35

FOKRFME T . T BT DRI E R, RO R e
TS5 RXE T AR IE A . N TR AR S FRE/)
A A 7 e BEARS AR I X — I A i 55 S K P
BT B2, AR AR T IE R 7K. 4l
PRI TE & B USR5, G2 1 HOX K F sl i iz bl
(YRR , (o FLHCT A B 1 5% 4 58 Z 8 AR IE , AT
FANEA AR . X—IG I AL H B m
TN AR P2 58 T 1A R YRR, B AR IR bR
FEAT= AR RE o A B, A PR RS A el it 5%
IO R SR N X, L7 2 — o 4 B 45
25 RS

FTRAIRZR AR AR % AT FH 5 ), A AF 5%
255 HT T LM DR AILIE T AR AEA %%
FALAEAE F 25 S A RS2, 25 R a0k 7 s o Aol
PR T EORFIE P A HUIB B . HAk
T, A TR RN P, Ll PR IS R 44 7 1Y) |y 56 L
JIES 5 P o 2 55 270 kg AR TN, AR TARAE A HL
JEAE P DL ALCNE: LTI ek 4 v AN e 1 o AR DR B A K
FURE T A HLIE (8 A SR B ANBA 1 L 32 T EOKFhE
PR RGO o I nl g, gl RES AL U T A FLIE X
FRNE A, 2B RS T F KRR Y 7T Hp 2

F7T RAUREIFIIEERE MIBERABEMNLAE
E I E N EA IR EHEES
Table 7 Analysis results of impact of agricultural insurance on
organic fertilizer application rate , chemical fertilizer use

efficiency and labor input for fertilizer application

AR APUEE TR AR RS shi A

Organic fertilizer ~ Fertilizer use Labor Input for

Variable application rate efficiency fertilizer application
AOARESE 0.27000.141)%  1.340(0.159)*#*  -0.807(0.394 )%
ol A i Yes Yes Yes

A 0.318(0.343) 0.327(0.502)  5.649(0.731)*+*
Pue -0.081(0.092) —0.673(0.047)***  0.187(0.122)
Wald x*(30) 398.09,P<0.001 332.32,P<0.001  583.43,P<0.001
FEAS 909 909 909
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