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Impact of agricultural insurance on farmers’ pesticide overuse
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(1. College of Economics and Management, Nanjing Forestry University, Nanjing 210037, China;
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Abstract To investigate the impact of agricultural insurance on the overuse of pesticides and the reasons
behind it, based on the 2020 China land economic survey data, this study measured the marginal
productivity of pesticide application by rice farmers using an improved damage control production function.
Then, an instrumental variable model was used to analyze the impact of agricultural insurance on farmers’
pesticide overuse, and the deeper reasons behind the impact from the perspective of the pesticide risk
characteristics and risk sources were revealed. The results showed that: Most of the farmers in the study
area had excessive pesticide application behavior from an economic point of view. Participation in
agricultural insurance did not reduce the use of pesticides but exacerbated pesticide overuse to a certain
extent. This effect was related to the risk-increasing effect of pesticide application in the study area because
the risk of pest infestation was exceeded by the meteorological hazards faced during the growing period of
crops. This study suggested that the governments should connect the amount of agricultural insurance
subsidy with the type of agricultural production technology chosen, and provide guidance to farmers to
adopt pesticide-reducing production technologies.
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Table 1 Variable definition and descriptive statistics of model

73 4 X ¥{E T e 22
Variable Variable definition Mean Standard deviation

7= H A8 # Output variable

JKFE 72 & Rice yield A T AL &, kg/hm? 8 542. 39 1343.60

JK A8 7 {8 Rice output value B 1 FR R E, J6 /hm? 19 647. 49 3090. 29
% A A% i Input variable

T # A Seed input & L kg/hm® 93.93 87.43

WE I $% A Trrigation input HEWEFE A, o6 /hm? 819. 47 719. 14

% JE 55 51 J1 4% A Household labor input % & fl T., K /hm? 213.35 313.57

JE 55 31 71 #% A Employed labor input — Ji T.2% Ji| , JG /hm? 686. 00 1535. 90

LI A Machinery input LK VE ML 2%, o6 /hm” 2 760. 27 1734.79

LB 4% A Fertilizer input LA 3% 1, 5T /hm? 2 915. 60 993.55

£ 25 4% A Pesticide input 425 %% 1, 7t /hm’ 1 553. 09 799. 56
e K b HURRAIE AE F Characteristics of the largest plot

b B AR Plot area hm? 0.69 2.78

Mo JE Terrain A =155 =0 0.92 0.27

#E B i€ 71 Convenient irrigation A EEM =15 =0 0.97 0.17

It J5 Soil fertility z=1;th=2;4F=3 2.38 0.64
A% VR AE AR 7 Characteristics of farmers

P 5] Gender B=1;Z=0 0.93 0.26

A Age % 61.08 9.65

ZH H ¥ Education level H 7.03 3.49

Al % Il Agricultural training A AR S 0.35 0.48

E=1;%=0

Ak 42 5tk Non-farm employment e TAER%E, R 65. 88 110. 65

#1412 5 Organization participation ERIMABEAFHL  JE=1;%/=0 0.05 0.22

% R 3B Technology acquisition AR R E R AR =1 /=0 0.23 0.42
{2 5 Insurance participation RS HRAERE E=1;/=0 0.49 0.50
9 FE AR & Disaster variable

R4 K % Meteorologic disasters ERMEZALRE JE=1;5=0 0.15 0. 36

g5 Ht 7 Pest EHEZHRFE 1=2;0=7 0.11 0.31
Hb X AF i Regional variable S =1;m P =2;7dt=3 2.29 0.78

3 LIENHER

3.1 RAGBEREFEMEIT
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Table 2 Estimation results of traditional production function and damage control production function

L 5e 7 iR AR 55 4 1 A 7 R
AR Traditional production function Damage control production function
Variable B34 T fd b o % B4 e (AR v R
Coefficient ~ Robust standard error Coefficient Robust standard error

BT P AXFEL Logarithm of seed input —0.001 0.005 —0.002 0. 005
TE W3 AXTEL Logarithm of irrigation input 0.001 0.003 0.001 0.003
5 1 A ey
i;i:t}fnjiﬁlﬁjsiild labor input 0017 0-005 —o.on 0-005

iz ey
%Ji:ﬂfnjiiﬁplid labor input 0008 0- 00z 0-003° 000
MU % A KT %L Logarithm of machinery input 0.005 0.004 0.005 0. 004
AL REHE A X EL Logarithm of fertilizer input 0.037" 0.017 0.035" 0.017
A 25 8 AT EL Logarithm of pesticide input 0.012" 0.007 — —
BT AR Plot area 0. 001 0.001 0. 001 0.001
HiJ¥ Terrain 0.028 0.019 0.028 0.019
#EIEBE /1 Convenient irrigation 0.018 0.036 0.015 0.037
JEJ7 . 5 Soil fertility : medium 0.078" 0.024 0.075" 0.024
AR /3 : 4 Soil fertility : high 0.119™ 0.024 0.118 0.024
5 Gender 0.017 0.023 0.015 0.023
AEIE Age 0. 000 0.001 0. 000 0.001
Z#H R Education level 0.005™ 0.002 0. 005 0.002
A 551l Agricultural training 0.007 0.014 0.005 0.014
4wkl Non-farm employment 0. 000" 0. 000 0. 000" 0. 000
#1412 5 Organization participation —0.016 0.029 —0.013 0.029
H AR Technology acquisition 0. 005 0.016 0.006 0.016
# i Constant 9.290™ 0.169 9.417™ 0.172

Ao — — —0.258 —0.058

A — — 0.002™ 0.000
Hb X A5 5 Regional variable &= Yes J& Yes
FRRAA F test value 4.01™ —

R’ 0.103 0.107

T o e RN 7 1090 .52 FI 126 KF B3, R 3R AR,

Note: *,** and *** indicate the significance level of 10%, 5%, and 1%, respectively. Table 3,4 is the same as Table 2.
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Table 3 Regression results of the impact of agricultural insurance on pesticide overuse

#5711 Model 1

7 2 Model 2 #5713 Model 3

A T bR R T bR DR T b v
Variable AR Robust AR Robust AR Robust
Coefficient Coefficient Coefficient
standard error standard error standard error

{1 2 5 insurance participation 0.191™ 0.063 0.183™ 0. 064 0.207™ 0.068
Hu i X Plot area — — 0. 000 0. 000 0. 000" 0. 000
W Terrain — — 0. 086" 0. 046 0. 080" 0. 046
HEWEHE J1 Convenient irrigation — — —0.032 0.092 —0.031 0. 087
B J7 :H Soil fertility : medium — — —0.034 0.051 —0.028 0.049
A 3+ 4 Soil fertility : high — — —0.037 0.052 —0.037 0.049
9 Gender — — — — —0.135" 0.065
FE Age — — — — —0. 000 0. 002
Z ¥ FE Education level — — — — 0.003 0.004
el K5Il Agricultural training — — — — —0.045 0.032
45kl Non-farm employment — — — — 0. 000 0. 000
412 5 Organization participation — — — — —0. 140" 0.069
H AR FKIL Technology acquisition — — — — —0.052 0.035
B Constant 0.592™ 0.033 0.584™ 0.114 0.726™ 0.168
b X 45 i Regional variable J& Yes J& Yes J& Yes
Wald 5 {H Wald 4 test value 10. 610" 17. 460" 33.880™

L AR 1~3 53 5 Ay RE AR A | R i A6 R i A 5 Rl HRRR A, LA B ik AR A8 (5] B i A e K st AR A A P R A

Note: Models 1~3 represent the benchmark model, the benchmark model with characteristics of the largest plot, and the benchmark model

with characteristics of the largest plot and characteristics of farmers, respectively.

3.3 RZAHE AR XU 45 1E K KU SR iR 6 06
Shy A A 24y i T %) XU AR AT T R R TR A
#: (Moment-based approach) ™ ¥4 # 7 25 #5171 .
Vi=not+ A, +op+z QD)
Aorb W R AL B VO B T BUK R N U7 22,

i FHAS T A 77 R RO A5 1Y 5k 25 1 O T A 5 A% 0 i
FAST RGN o 1 78 B A, A4 S R Hb B gy
fiE Ay AR PURRAE A, AL R A A (AR AR 5 UL
R D Mo BTG S I BENLIR 2250

7 ERERUAL G EE R (R D BoR M L 5k
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Table 4 Regression results of variance model of risk characteristics and yield model of risk sources of pesticide application

J7 22455 Variance model

AR e Be L 7 R AR P51 i A 7 R J A A
Variable Traditional production Damage control Yield model

function

production function

£ 254 A Pesticide input
REGHNN- T I

Quadratic term of pesticide input

0.273™ (0.074)

0.067 €0.079) 0.4797(0.173)

— —0.000" (0. 000)

K 4K E Meteorologic disasters —
RERE LRGN LTI

Interactive term of meteorologic disasters —

and pesticide input

— —90. 146 (273.567)

— —0.275"(0. 161>

5 112 Pest —
R Y (R N R

Interactive term of pest and pesticide input

— —311. 215 (333. 828)

— —0.029 (0. 184)

W B Constant

—6.807"(1.712)

—4.3247(1.829) 6 300. 036" (599. 126)

el R B A

Characteristics of the largest plot 2 Yes 2 Yes 2 Yes
A5 5 A, Characteristics of farmers J& Yes J& Yes J& Yes
¥l A 5 A, Other inputs J&= Yes J& Yes J& Yes
248 i A, Quadratic term of other inputs % No % No £ Yes
M X 2% F Regional variable 7= Yes 7= Yes 7= Yes
FR I {E F test value 2.750" 1.660™ 4,440
R* 0. 064 0. 040 0.145

T« 7 28 AL B 4 AR A D B0 25 4 5 O bR R

Note: The input variables in the variance model are in the log form. Standard errors are in parentheses.

7 R % 22 7 O TIUVE O 5 il g 78 B I, R 25 A
Xof K A 7 7 22 WS AR B IE , BLTE 540 Y KF
T W PR, R AR 24 T T BG n T OK R
A AL AR A 7 KU, 1 B A A A X, R 2 it
FEIU L AU BG InRRAE 3 5 P — 3

B A 24 it P XURS: 45 i 19 T CPL R, ol T AR R
TR A R AR B A B A AR E SRk 2
A28 B JE , NLS Al 1 T8 ¥ Ui 8, 2 M Salazar
SRV AR R K R P AR T IR E IR pRA
B2 BRI QR

yi=a,ta, A, ¢t goalty D+

oDy xx, + ysDyi+ yi Dy e, + v, (10D

2 Bl i R A iy SR KRR 7 5 A% i R R A4
REGHEAN 2 RBERAETHIRKED, 2B RE™
HE HUHE Dy TR A 5 A, S R R AFAE AL R
FURRAE Ay, HABZE R A AR HAZE R B A K

AR R LR D sa, ¢ Fly HRAGSE 0 N Bl
PLis 22 50

FrE R TR (RO BN AR KED M
RAGBEN & (958 BT Z K00 T, HAE 1006 19K 138
o 8 PERT D, R B 2 (938 BT R
BN 35, 3k — 25 2R 3R W] 52 R R 1) e OS5 R i
AR At 0032 P A 7 R B R B O Bk AR
o L A R AR T O IR AR 2 B B AR
PR RAEAE B 25 5 . Salazar S E R A
ARl R B, 12 SO R R AR AR 245 P 5 2R 7 AU 2
) 9 OC R80T SR8 5¢, R AR 24 0o e P A A A
FAE T DRI R A< 20 AT AU g SR AR AR, HL
FOXURE 2 228 A R K E o XA 20t R 5 ik
55 AU SR U5 o B 45 2R it — 20 OB T RSO S A
W, B H T4 24 B A DXURS: 3 5 R AE il 45 Al
DR 5 T A 24 it T ) 52 R A I B 0% o AR 24 it =2
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DR B H XURS: 18 55 47 AIF , Horowitz 255945 T 45 B
file BN BRI TR AWM. XEW
o W (7 S L S I R I R (L 7/ RS S €8 A R (R (77 S
NS A ZAEY TR A 25t 1Y i B
AR E R IR R AE B E R R K E,
VEW) A S 450 2R 0 IR 385 it e 245 (0% 300 B A 72 R R
Wt , A A5 247 it P EL A XL 3 5 AR A

AN A 2457t FH 2 JT LA A RE 2 0 HE AU e A1
fiIE, 0] BB A9 D PR < 1D AR AE W HE W 0 T
F S AR PR S B AR S B R AR AL
KT A OB AR B, DT H Y A A F
AREER . H 200248, T FH I G E L @ RAEY
o U W U 5 R Sk (a4 R AR R )
T A R, I A% G b Ty IO A A B ™ AR R AT
AH L 9 A4 VE 9 s AL 3 00 T B B . 2) AN ok
B TR Wy 40 2 XU BE B 25 1, AN IR i L R A
TR AR 2 4 R rp 3 SR O™ HE s B N B 2
i o PAAERFZE O R B, A P g A 2 = 1 L Bl
SR PR TR R e A 28, B HE 7R R i R A
HHAERE . KILLE B WA & Bt 25 > 15
h T HE S A 25 0k e A T R A

4 ZFHie587R

FE Bl A2 L B IR R 4R T S AT RE S B AR
2yt B RO A IR — i s WA A Rl
PRI [R5 4 245 50 R B AL i Al 2R 7 KU B9 DT RE
A BN HE A 2 I Y RO TR AR, i
WL TS BRI AR R 1 N A 25 A B T R
e R 3l N S SRS LPNE A € e 1 S Sl [
BAON ™ Ay W ASAE X T 4R 24 B A B KU 280
FAWr, 322 MRE TR 980A AROl 7™ H 45 14 ff JRE E AT
), L R 2 T TR A ARl 7 32 U I R
ISR o A5 25 BB TR AR B9 AL ™ H m] A U 24 T
I A BT AU e AR AR A A7 7R A E . N BRI AR
TR HE S 2598 A Al PR 6 BE 75 I AR A 24 0t H 55 4k
203 FH B KU R AR A AR R AR

hy 2 UEAG 56 A R I XoF A P AR 2 i T B9
SN AW AT T3 48 K R R AR O A R
ey st oA ) AT A AR A 7 pR RO AR P AR 2 5 i
PR REHEAT B B 1) T HAS BRI B 5 Bkl
PRI A 71 A 24 1o it R 32 9 5 i), 9 ik — 28
AR 24 Jit FH A XU A ik 5 AU SR PR E AT K 0 o T 5

GERRW] DIEREA X, 248 K 2 BUR PR AFTE R
2l ik 8 it A ), B Z A DU P R AR 25 30 bR A
FEA BT MR, R A X A A 2 1 i
AR O AR A 7= A T i 52 ) 5 2) Al
I o A AR i XA A 2 5 vt T AR R AT B IR
6] 5% 0, 2 55 AN AR 62 A BE 7™ A8 AR 28 el B R0,
T A — i b ) A 24 o o e P 7, 5 Rl 2
8 S A AE 5% 5 3) 4l B I8 T A< 24 1o 4k il 1 7 2
B3 9 2800 45 4 24 P B RURS: Rp AR AT G, BE AR 3B IX
AR AR 24 it Y B A XU 3 I AR AR X — AR
FEPRA A AR Pl B ER B AR AE

BT LA BT 4518 ASBIEFE N N I 2 0 Al AR
AT By T R A 24 i Y O AR A T LS B AR X —
S5 10 S T PRI LS8 98 i S IR A AT . A
HIT I N AMIF S R X 3X — TR il — BOW AR, AN e 2
B 3 [ 45 A ik [ 5000 S B0 R e A5 A P IR K
BISEUERT ST, A AT T S AT R 68 3 B 4
Wo BEAN AEAON RIS K Ji i 7 7 28 8 A8 2 07 T
AR DA AR R 5 AN U 85 132 -5 Al A 7 B R e PR AR
X BG5S 7 SR AR 2 el A 7 B A
By ] ANl R I i) B 5 A TR ) 2 (8 R e e 72 5 2) 1)
S E O LT I T RS AE S W U R
X e 0P 24 [ R 20 252 i v s v R T A R, 4
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