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Dose agricultural insurance affect farmers’ application of pesticides?
Empirical evidence from grain farmers in 4 provinces
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Abstract Using the survey data of 1 039 grain farmers in four provinces in China on 2015, and taking land plots as the
study object, this study empirically analyzes the impact of the behavior of participation in the agricultural insurance on
farmers’ application of pesticides. The results show that times of pesticide application in insured plots was significantly
lower than that in uninsured plots. Using instrumental variables (1V) and propensity score matching (PSM) to resolve
the endogeneity, the results are robust. Specifically, the use times of pesticide of insured plots are lower about 0.25 to
0.75 times than the time of uninsured plots. This indicates that China’s “Low guarantee., wide coverage” food crop
insurance system has limited impact on pesticide application. In the long term, with the increase of the guarantee level of
crop insurance, this disincentive may become more magnified. This means that agricultural insurance can not only
achieve the policy goal of dispersing agricultural risks, but also have a positive impact on reducing pesticide
application.
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Table 1 Sample distribution

A 3 A 48 1y RPFEA WA
Sample distribution Famer sample Land sample
M Jp VT, Heilongjiang 258 456
Wil Zhejiang 259 370
[ H§ Henan 256 399
PuJil Sichuan 266 484
BFEA Total 1039 1709
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Note:Data from four provinces survey.
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Table 2 Variables statistical description

. b 25
AR BE ¥iA I /ME S ON
Standard
Variable Definition Mean o Minimum  Maximum
deviation
Wi B2 1 Dependent variable
A 24 Jits FH Y 80 Times of pesticide application 3. 388 1.985 0 12
fi# Be 7% & Independent variable
275 2% Whether for insured Z=1,K£ZH=0 0. 356 0.479 0 1
M = AL ZE R Land property right type HBAMi=1.AFH#H=0 0. 426 0. 495 0 1
e Land slope =1, =0 0.819 0.385 0 1
%+ 14 Clay soil Ft=1.Hfb=0 0.419 0. 494 0 1
¥ + + 35 Loam soil B4+ =1,Hfh=0 0.389 0. 488 0 1
Hb B AL /hm® Land area 1.164 4. 615 0.007 116. 667
FAE Y AP 2E Crop varieties KFE=1,FHK=0 0. 466 0. 499 0 1
Hb S R BE S/ km 0.916 1. 624 0 25
The distance from home to the land
FEZHF R/ AR 6.768 3. 069 0 16
Education of household head
FUE 55 RAE R /4R 31. 861 13.729 0 67
Farming years of household head
BT R A WAL =1,/hfr=0 0. 440 0. 497 0 1
Agricultural production scale
WA LB/ % 0. 467 0. 340 0 99
Non-agricultural income ratio
M A5 B Risk attitude AR PR =0, KB =1, 0. 459 0.451 0 1
HApA T H Z H
Wit B iAE i Zhejiang dummy WiLg =1, Hfh =0 0.217 0.412 0 1
W E EPIZE & Henan dummy WEE =1, ik =0 0.234 0.423 0 1
P91 48 728 & Sichuan dummy puig =1, A& =0 0. 283 0.451 0 1
T.HAZ & TV variable
T G Al R 15 7 55 %/ V6 49. 709 40. 004 0 100
Rural agricultural insurance coverage
H Al R 652 1 3K T EL 2.332 0.917 0 4

Other insurance purchases

TE B R U T 4 4 P B R .

Note:Data from four provinces survey.
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Table 3 Regression results of Poisson and OLS

Poisson OLS
AR i SZ AT Y = 7%
Variable RA $i§iijm R
Coefficient . Coefficient
marginal effect
SR —0.068™ —0.231" —0.263™
Whether for insured (0.024) (0.082) (0.082)
A AL —0.004 —0.015 —0.033
Land property right type (0.021) (0.073) (0.072)
Mo B b 2 0.026 0. 087 0.077
Land slope (0.033) (0.110) (0.095)
Hit L —0.022 —0.074 —0.085
Clay soil (0.029 (0.10D) (0.095)
et —0.039 —0.134 —0.126
Loam soil (0.028) (0.096) (0.100)
b B T R 0. 000 0. 000 0. 000
Land area (0.000) (0.00D) (0.00D)
b BB KA B B 0. 000 0. 000 0. 002
The distance from home (0.007) (0.025) (0.020)
ol R AR b 26 0.374™ 1.268" 0.998"
Crop varieties (0.039) (0.134) (0.106)
FEZHEER 0.004 0.012 0.014
Education of household head (0.004) (0.012) (0.013)
FUE 55 RAEIR 0.002* 0.007* 0.007*
Farming year of household head (0.001) (0.003) (0.003)
JE T AL —0.009 —0.029 —0.053
Agricultural production scale (0.021) (0.07D) (0.070)
A A L 0. 143" 0.484>" 0.538""
Non-agricultural income ratio (0.033) (0.11D (0.116)
AR 785 —0.040" —0.134" —0.140"
Risk attitude (0.022) (0.075) (0.076)
HT VLA M DU B 0.589 " 2.175" 2.607 "
Zhejiang dummy (0.047) (0.174) (0.162)
T P 4 FE P8 0.210" 0.635" 0. 443"
Henan dummy (0.033) (0.102) (0.090)
VUi 4 R S —0.026 —0.070 —0.120
Sichuan dummy (0.045) (0.12D) (0.125)
=290 0.697 1.918
Constant term (0.064) (0.197)
#E R* Adjusted R* 0.131 0.506
WM Observation 1709 1709 1709

TE:ox L owx | xe P RIRIR 1026526 100 1 8 7K 5 T A B Y Prob>>chi® #§24 0. 00;
5 P RUE AR AR R . R .
Note: * , ¥ and *»** respectively indicate the significant levels at 10%,5% and 1%. Prob>>chi?

is 0. 00 in all models. The values in brackets are robust standard errors. The same below.
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Table 4 Regression results of IV

P Bz Poisson Wi By B fie /N — 3
Two stage Poisson Two stage least square
it % 1HE w2 B BInE  WoHE
Variable First stage Second stage First stage  Second stage
Coefficient  Average marginal effect  Coefficient Coefficient
ER SR —0.755" —0.769"
Whether for insured (0. 338) (0. 345)
H e AL ZE A —0.023 —0.029 —0.023 —0.046
Land property right (0.022) (0.073) (0.022) (0.074)
i e 7 —0.076" 0. 045 —0.076™ 0.036
Land slope (0.031) (0.11D (0.03D) (0.098)
Fit+ 0.043 —0.056 0. 043 —0. 069
Clay soil (0.03D) (0. 100) (0.031) (0. 096)
£ ol 0.109 " —0.075 0.109" —0.071
Loam soil (0.031) (0.102) (0.03D) (0.107)
Hb e 1w AR 0. 000" 0.001 0. 000" 0.001
Land area (0.000) (0.00D) (0.000) (0.00D)
M E R 0. 005 0. 004 0. 005 0. 006
The distance from home (0.007) (0.025) (0.007) (0.022)
il RELAE i 2 —0.017 1.289"" —0.017 1.016""
Crop varieties (0.034) (0.134) (0.034) (0.107)
FEZHEFER —0.001 0.012 —0.001 0.015
Education of household head (0.004) (0.012) (0.004) (0.013)
FE SRR —0.002" 0. 006" —0.002" 0. 006"
Farming year of household head (0.001) (0.003) (0.001) (0.003)
VRS pS N 0.115" 0. 0189 0.115" —0.003
Agricultural production scale (0.023) (0.078) (0.023) (0.080)
E | I N —0.119" 0. 405" —0.119" 0.463"
Non-agricultural income ratio (0.036) (0.121D) (0.036) (0.127)
AR 75 B —0.001 —0.127" —0.001 —0.136"
Risk attitude (0.024) (0.076) (0.024) (0.076)
Wil B 0.165" 2.301°" 0.165" 2,726
Zhejiang dummy (0.046) (0.192) (0. 046) (0.181)
] B 4 M P 1 —0.049 0. 605" —0. 049 0. 427"
Henan dummy (0.033) (0.100) (0.033) (0.092)
VI 4 M U 0.175" 0. 064 0.175 0. 046
Sichuan dummy (0.044) (0.149 (0.044) (0.170)
T e b PR 7 5 % 0. 003" 0. 003"
Rural agricultural insurance coverage (0.000) (0.000)
SRR 1 5 0.038" 0.038"
Other insurance purchases (0.012) (0.012)
H B 0.132" 0.132" 2.064™
Constant term (0.067) (0.067) (0. 215)
#E R*  Adjusted R? 0.196 0.131 0.188 0.493
WL {E Observation 1709 1709 1709 1709
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Fig. 1 Common support of propensity score
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Table 5 Results of matching variables balance test
HIfi Mean Wil THS T rest
JE fig A b 4 shmgay /% AR/ Y

Matching variable Treatment Control  Standard SD’s range T P
group group  deviation reduction Tvalue P value

Hb e B U ic i 0.764 0. 850 —22 —4.47 0. 000
Land slope VT e & 0.775 0.769 1.5 93.3 0.24 0.810
b3 AL 7Y UE Fic /i 0.452 0.412 8 1.59 0.112
Land property right type VT L & 0. 450 0. 444 1.2 85.3 0.20 0.839
B+l VT i R 0.284 0.448 —34.5 —6.75 0. 000
Clay soi VT fid J5 0. 287 0.273 1.8 94. 9 0.32 0.749
14 + 4% UC I i 0. 542 0.351 39.1 7.79 0. 000
Loam soil VG I 5 0.538 0.533 1.2 96. 9 0.20 0. 840
Hb e T AR VLREHG  20.942 15.543 7.1 1.54 0.123
Land area PR f5 17.679 14.590 4 42.9 0.79 0.429
Hh P B R B B VL it iy 0.916 0.916 0 0. 00 0.999
The distance from home NGy 0.878 0. 854 1.5 —19 787.9 0.25 0.799
T A AR Y 2% VE e i 0.619 0.381 49 9.70 0. 000
Crop varieties VL i 5 0.615 0.613 0.5 99 0.09 0.929
FEZHEFER VL i iy 6.529 6.901 —11.9 —2.40 0.016
Education of household head N 6.497 6. 607 —3.5 70. 3 —0.10 0. 540
P S5 R AR PEfice;  31.811 31.921 —0.8 —0.16 0.874
Farming year of household head VT e & 32.045 32.283 —1.7 —117.2 —0.31 0.760
ST A R U] 0.521 0.395 25.3 5.02 0.000
Agricultural production scale VT e & 0.513 0.479 6.9 72.7 1.18 0.237
A WA L UC JiC HiF 0. 440 0. 482 —12.4 —2.46 0.014
Non-agricultural income ratio VT L & 0. 445 0. 466 —6.6 46. 6 —1.17 0.242
ARG 2 g VT I i 0.478 0. 449 6.3 1.25 0.212
Risk attitude VT I 5 0.474 0.481 —1.5 75.6 —0.26 0.792
WL A8 R $U7E & VG P iy 0.278 0.183 22.6 4.58 0. 000
Zhejiang dummy VC L 5 0.278 0.261 4.2 81.5 0.68 0.495
T A R AU B VG e i 0.097 0. 309 —54.7 —10. 23 0. 000
Henan dummy NGy 0.098 0.092 1.7 96. 9 0.39 0.694
41|45 i AR VL 2 i 0.429 0.203 50. 1 10. 22 0.000
Sichuan dummy VC L 5 0.425 0.463 —8.3 83. 4 —1.31 0.191

R IR T 4 4 WA .

Note:Data from four provinces survey.
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Table 6 Regression results of PSM

SRRy, PG it )7 AT Bootstrap fi#E i Pa
Result variable y; Matching method Bootstrap SE P value

AR 245 3t F Tk 8K I 1T 4P DT I 12 —0.372" 0.243 0 0. 044

Times of pesticide application A% DT Bic v —0.323" 0.125 2 0.054

TE BRI T 4 48 A B EOHE

Note:Data from four provinces survey.

7T 451 HoA B2 i BRI L. BFFE sl
PRI 53 i 552 B 23 A ol 2B 7 KU 1) B3 H B A1 4 38
REAE (i 7 s 24 0 P 0o AR 25 PR IE 7™ A BN R
M o 55 3 4B 5 S HEAT B AL I I AR T R A F
FERAT B B B RN 75 ) — B[R R 24 L B
YT R W] AR R B85 v 0 3 18 KORGS5 17 4% 7 Dk
ARG o E™ A KR 27 AR B TR R
U DU S 8 A A B AR S s R A R T
A S DR BG22 ) F) 4 5 300 25 A Az 77 A R R R 5
W o A DL SRR R B A ) DR I 19 A o A B8 e it s A
JEE ) [) F 22 A 20 M R i 1 7 DXL 9 SR TR i . HLAR
Mo AT N S8 O [ AR T A P AR K Bt A
IO 6 S5 i AR 5 7 ik 25 D5 TR T
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