o E RO R A AR 2023,28(1):237-251
Journal of China Agricultural University http: // zgnydxxb. ijournals. cn

REK R TR, DI, BOR MR R AT R 25 R B R O 43 47 (1], o B Rk K %441 ,2023,28(01) :237-251.

QIN Guoqing, DU Baorui, JIA Xiaohu, MA Jivjie. Analyze the reduction effect of policy-oriented agricultural insurance on chemical fertilizer, pesticide and
agricultural plastic film[J]. Journal of China Agricultural University, 2023, 28(01): 237-251.
DOI: 10, 11841/j. issn. 1007-4333. 2023, 01, 20

BUSR A Ml 4R B B 4K BB (AR 25 | A BB IR BB R N 4 1T

ZER HEm HAANE TAA
AL E R KE Rl 5 AR & 2B . b5t 1008725
2. E AR K2 W BE Rl b, st 1008725
3R AL K Z U S B AR, H M 450002)

i B AARBABRLBEENRLGZELEZOY A RATEIOAMNEN (AHBBALDR . BRLERLE, T
F1)2001—2019 4 & @A 4 38 AL A Tt W E £ 5 BARA B AR LBREELE RS KABATHXE, 22K
PLDHERRLFERLAREHRIE RS RBR TR, X — 24837 5 E_8E0ER, BA® T, FRK
KRR FRFRIRGLIEARAFAZTTFATET 350U REERNZTFHTHET 6.70%, RELA
BPFHTHET 6.40%:2DOMBN > EREN . KABRRLRGERARBE LR T TASEIRNEELEH 2 NE
54 FHRREF RTIPH TR RA REOLZHENDFRAESHTER . T RREDGRERAT L BA S,
RAFJE B R AN b oA Z, BOR M R AR ey AL e R 25 R BL IR F AL B AR 5R 5 4) B Sk, B M R AR T ey AL
fe R KRB FR S RABHERL FARPFEANARN, RARLAN TERLR B ZSEE LA —
RWHER T,

KR BURHREMRK; mE; R R KK

FESES X322 XEHS 1007-4333(2023)01-0237-15 XHtRERS A

Analyze the reduction effect of policy-oriented agricultural insurance
on chemical fertilizer, pesticide and agricultural plastic film

QIN Guoging' ., DU Baorui®, JIA Xiaohu®*, MA Jiujie'"
(1. School of Agricultural Economics and Rural Development, Renmin University of China, Beijing 100872, China;
2. School of Finance, Renmin University of China, Beijing 100872, China;
3. College of Economics & Management, Henan Agricultural University, Zhengzhou 450002, China)

Abstract In order to study the impact of policy-oriented agricultural insurance on agricultural green production, this
study adopted the panel data of 30 provinces (The data do not include those of Tibet, Hong Kong, Macao, and Taiwan
regions. The same below) in China from 2001 to 2019, and identified the chemical fertilizer, pesticide and agricultural
plastic film reduction effect of policy-oriented agricultural insurance by using the staggered difference-in-differences
method. The results show that: 1) Policy-oriented agricultural insurance has significant and robust reduction effect on
the application amount of chemical fertilizer, pesticide and agricultural plastic film. Specifically, the implementation of
policy-oriented agricultural insurance reform resulted in an average reduction of 3.50% in chemical fertilizer use,

6.70% in pesticide use and 6.40% in agricultural film use in the pilot areas. 2) The mechanism analysis shows that
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policy-oriented agricultural insurance has changed the agricultural operation structure, operation scale and production

technology selection of the producers to different degrees, thus inhibits the excessive input of chemical fertilizer,

pesticide and agricultural plastic film. 3) Heterogeneity analysis shows that the higher the insurance payment of

affected crops, the higher the shares of agricultural income and the stronger the reduction effect of policy-oriented

agricultural insurance. 4) In addition, the agricultural chemical reduction effect of policy-oriented agricultural insurance

does not come at the expense of general agricultural output value and rural household income. The findings of this study

provide certain policy implications for the agricultural chemical reduction governance in China.

Keywords policy-oriented agricultural insurance; reduction; chemical fertilizer; pesticide; agricultural plastic film
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Fig. 1 Reduction effect mechanisms of policy-oriented agricultural insurance

on chemical fertilizer, pesticide and agricultural plastic film
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Table 2 Definitions of variables and descriptive statistics

AR 4y 2 A ¥iE e /IMA P NIEN
Variable categories Variables Mean Min Max
AR sl & /7 177.077 6.173 716. 090
[R5
_ A2 1l A/ 39 177.100 279.000 242 674.000
Dependent variable
A J A FH 4/ 53 184.470 1 398.000 173 461. 000
s AR ISR P A ol B 6 1k A« TBOORE S it 24 4T 0.577 0. 000 1. 000
Core dependent variable PUJE AF Ay = 15 o SE it BUR 4y =
2 H 28 1 Control variable
RAEY)FEFP 1AL/ JT hm? 532.562 8. 855 1 490. 270
A WL S B S/ 7 kW 2 866. 380 93. 970 13 353. 020
HApth el A =2 &
. . B RGE BT A/ hm? 221.728 20. 719 651. 899
Other agricultural production
factor — N8/ A 984. 651 37.100 3 478. 000
57 8 1 P2 E IR /AR 9.222 6. 089 13.901
A PV — el [ s W PR R B/ Aot 240. 410 1. 500 966. 700
A A L CGE—7= 0 N B /4 K RN 64.733 12,414 97. 369
Agricultural income share AR / Y%
AR RAVEY H AL/ T hm? 122.726 0. 000 739. 400
o — AR EEY R/ (t/hm®) 4. 945 2.410 7.990
Damage
AR B Rk IR AR IR 29. 689 0. 000 470. 000
SAEHFE FEAHRIR/C 13.871 2.512 25.431
Climate factor 4F B F I K Bt /mm 79.074 16. 737 185. 972
L 25 Mechanism variable
A 40 45 A6 T Al 77 Ml 25 7 OR B TEWTE B/ R AR 35 Fp T BD / Y0 65. 157 32. 810 97. 080
Crop and agricultural
industrial structure RO = /e AR A = 8D / % 52.102 33.615 75.590
B 48 K CE WLEE 1k 1 i A/ b B i D / %6 21. 967 1. 360 87. 340
Operation scale
A RE B AR % I = U R 0. 880 0.520 0.993
HARBREG HA M
x_ . = A 245 B AR A =L R 0. 879 0.315 0.974
Technical efficiency and
change A R AR A =KD i R 0.785 0. 054 1. 000
A F AR 218 F D05 O =0 A 1.121 1. 000 2. 390
A 55 3 F3 N B ORES #MIG 3 H /o 1.133 0. 000 16. 981
HAh A5 & Other variables F G BB AT S/ CE T o6/ 7 hm®) 0. 354 0. 000 15. 288
RN HEE N B /T 7 819.346 1 411.700 33 195. 200
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Table 3 The chemical fertilizer, pesticide and agricultural plastic film reduction

effect of policy-oriented agricultural insurance

A FEAY 1 FEI 2 HEAR 3
Variables Model 1 Model 2 Model 3
SR AR Ml D B —0.035" —0.067" —0.064"
Policy-oriented agricultural insurance (0.018) (0.031) (0.039)
#1485 Control variables Yes Yes Yes
By R E RN Province fixed effect Yes Yes Yes
i 8] [ 2 % 8; Time fixed effect Yes Yes Yes
WL B B & Sample size 570 570 570
P R* Adjust R* 0.780 0.777 0.772

T ox e L oxor PRIRIRTE 1205200 1026k P B2 T,

Note: * , *x*,

#%% represent the significance levels of 10%, 5% and 1% respectively, the same

below.
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I} f5 Time I} 55 Time I} 55 Time
(a) RS AL AT 2 1/ 7 (b) PRIA% gk 2454 F s/t () PR A AT F s
Dependent variable: Fertilizer Dependent variable: Pesticides Dependent variable: Plasticfilm
o 5411 Point estimation ——— 95% F {5 IX |7]95% CI1
B2 FITEBRE
Fig. 2 Parallel trend test
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Table 4 Reverse causality test

JE A5 B T R BUR P Al AR B 1 s AR

Whether has begun policy-oriented agricultural

A2k insurance pilot work
Variables
FETL 4 Al 5 i 6
Model 4 Model 5 Model 6
A it FH e 45 e CHROX 80 0.537
Chemical fertilizer usage (take logarithm) (0.527)
A 245 18 A (RO %0 —0.056
Pesticides usage (take logarithm) (0.227)
A JR A T ek (O 50 0.382
Plastic film usage (take logarithm) (0.269)
|48 i Control variables Yes Yes Yes
WL {E K Sample size 271 271 271
RIRPER TGt it Wald o 77. 4407 110. 320 60. 030

3.3.2 A THEEEHREENZF Z57F

R T S B T AG T 45 S AR L AT 4y
FE (D MR -k — 2D 51 AT B3R 52 it 58 B 7Y 5
=224 FH Ol HER B Bt o 1a] A5 b SR M X 2R Ak Y
AW PRI 2R v, B S it 5 R R AR Mk 57 B )

N EPR G A0 S s R AE DL B RO AR 4 T IR K 5
SE Y = 22 S . 3R 5 A 7~ 9 filiit
S5 TR B ARl R B 54 P AT L AR 24 AR I U A
RN 2 Wil A ISR G Tl 5 J5E Y o T 4 ik . X SR
FE VARG T 45 SRR A Y R Y

x5 ETHRIEREN=ZEENEITER
Table 5 DDD estimation results based on policy implementation intensity
AR Bl 7 FiAl 8 FEAL 9
Variables Model 7 Model 8 Model 9
IR T o Ml AR By < BB SR S it i —0.033"" —0.050"" —0.052""
Policy-oriented agricultural insurance X Intensity (0.004) (0.005) (0.006)
¥ #1485 Control variables Yes Yes Yes
B 1y B B8 Province fixed effect Yes Yes Yes
i 8] [ € %0 Time fixed effect Yes Yes Yes
WL E 4 i Sample size 570 570 570
P R* Adjust R? 0.780 0.778 0.773

3.3.3 Hm A eERe Tk

T ECEE MR LA, T A5 0™ A R 1Y 73 A — 2K T
TR s T AR T . BAA RIS
SRR B8 B A5 AU Ak 1 45 R AR T RE & I T 4%
LS e sy I 7 R = B i e 2 P U R

SO0 1] P 52t 2 € A ol A 7 N I ISR 11 A 4 R A S
B mi 6 MR 10~ 12 fili 45 5 al A, B Aol
PRSPPI A 28 A R Dol 200 1o A AR W 353X 13 P
S AR LA T 45 R I R D 2 gl A 7 AP I B 1Y
U A R
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Table 6 Eliminate the interference of green agricultural subsidy policy
AR BB 10 R 11 Bl 12
Variables Model 10 Model 11 Model 12
B AL FR B8 —0.058" —0.043" —0.033"
Policy-oriented agricultural insurance (0.033) (0.019) (0.016)
¥l 45 7 Control variables Yes Yes Yes
B0y T8 BN Province fixed effect Yes Yes Yes
s} () [ %2 2508 Time fixed effect Yes Yes Yes
WL AE B Sample size 380 380 380
P4 R* Adjust R 0.782 0.779 0.778

3.3.4  HEBR Moy W ECR AN T T b Sk W BOpR B
MG 69 B AR

H B SR [ JB AT 2T, G S L 9 T A Gk XA

ARAR v L0 ORI SR AE HEAT T ER b O 0 B

AN 7 R 4 B0 M A PR B L R R 1 X R 2

Z R T BB P A PR B T T, X AT e s e 3K

R VAR TR AV SR Al PR I 19 A 2 A T R 2K
NE o S s 05— 20 M R b 7 00F B £ B D B ep e
WH DR B AU ) A O AR AS . P 3R 7 B 13~ 15 4k
TR TR B AR M PR IS A AR AR 2 AR D
RN MR R X U T R oA R A 3 45 SR OF R X
Qb B2 AR AR T G i 7 A ) R

R7T HBRMAMBRBIERETFHRRVBAREIEHEEEHHELR

Table 7 Eliminate the main provinces which received local fiscal premium subsidies

earlier than central fiscal premium subsidies

AR FEL 13 FR 14 BiHY 15
Variables Model 13 Model 14 Model 15
BOREAR L PR B8 —0.048" —0.091" —0.051"
Policy-oriented agricultural insurance (0.022) (0.035) (0.024)
¥l A5 i Control variables Yes Yes Yes
B 5 [ %E BN Province fixed effect Yes Yes Yes
B [B] [ 22 2% 8 Time fixed effect Yes Yes Yes
S AE i Sample size 494 494 194
JH# R* Adjust R 0.786 0.784 0.779

3.3.5 ZHEAMNEE

FrFEER AL IS T 5 Treatment, 28 16 14 # —
S0 At A O8I R 2%, 0] o A R A 3 25 AR aT B A
UR—F A 45 R, ik, (o 00 1
e 3 3k Bl B A R 400 Ak B 4 AT 4 B R ARG 56
ELRI S, MR P62 1 r i Bl AY B3R 4k F 0k AR A AR
1 000 ZH BEHLAEAS -8 FH B ALFE A X5 20 (D #E 47 7]

5. A3 Rl e LA STl 3 2l A 245 4l ]
iy PR B e AR AT Dy PR i o [l ]
F1%) S 28 508 W S i 8 T BE AR A [ 0 R B, Xk
W, S S TR AL T 45 2R O R DR A A L A 3R |9+
Yo AR A T R . =l LA B Rk
AR B B Al BT L AR 24 | AR I a0 A5 2 B 3 T AR
fa .
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4.2 REMESH
4.2.1 AT RIGHEERBAT B F RS

T PRI M AsF 32 i A 22 5 R o ARl AR s ~F- 41
WO Bl 1Y 26 57 o 52 Wil 36 SR P ARl D B 194 55 i ok
R VAR AN AR 772 25 AR B A TR AT, PRt AR 3R 40
A4 53 BT A [) 9 i O s 055 A5 St KO BORE AR
PRI B AIE AR 25 R B BUR 25 5. R 8 A
16~18 Al 45 5 Al H1 . BOR PR ROl AR B 1Y 1] 15 5 %L
35 R BORPE LML AR K 5 TS O/ B T8 45 3 i iy
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i GRS B FIT 4 T 52 TEARAE W 08 DRI 5 A Sl %
B M ARl O B 8 A I L R 28 | A R DR o Ak 0

T
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AP A 7 AT S E IS Y LY R R R IR MR
b R B X AR AR 2 AR TR AT A B R ] K
W o AR ER 4B 3 BT A RO WA 7 BB TR T BOR 1
LM PR F AR NE A 2l A B s RO 22 5. R 8
BEAY 19~21 Al 1145 F 0T 41, BOR PR ARl A 6 iy el )5
FBUEE N BOR MR AR B 5 RO A Y
RHIMA R E N, XEWRE, £ RBUR R
M PR T4 T AR AR TR AR TR, BOR
PR AR X AR NE A 24 A JRE A P S 1 H) 980 5007
R

x8 REMMIR

Table 8 Heterogeneity analysis
IS5 DR B AN 52t 22 S Al WA L 22 R
Difference in insurance payment Differences in the agricultural
£3 after disaster income share
Variables

IR 16 A 17 R 18 FEAY 19 AL 20 B 21

Model 16 Model 17 Model 18 Model 19 Model 20 Model 21
AR M A AR B —0.027" —0.024"  —0.041"  —0.197""  —0.141"  —0.054""
Policy-oriented agricultural insurance (0.015) (0.011) (0.022) (0.038) (0.077) (0.010)
AR AR AR B X9 AR o I AR 32 —0.004™  —0.002°  —0.004""
Policy-oriented agricultural insurance X (0.00D) (0.001) (0.001)
Insurance payment
BORAE AR AR B X R WA S T —0.240""  —0.125°  —0.075""
Policy-oriented agricultural insurance X (0.050) (0.069) (0.015)
Agricultural income share
2 #1748 & Control variables Yes Yes Yes Yes Yes Yes
B [ E RN Province fixed effect Yes Yes Yes Yes Yes Yes
i [8] [ 52 %% W Time fixed effect Yes Yes Yes Yes Yes Yes
WL i Sample size 384 384 384 570 570 570
P R* Adjust R* 0.780 0.776 0.772 0.792 0.789 0.785
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F1% 25 S R A TR AR R I ) AR b s A R
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Table 9 The effect of policy-oriented agricultural insurance on generalized

agricultural output value and rural household income

A S RN H Al STBE WA

AR (B BD R 22

(B 0D AR 23

AR i Gross output value of agriculture, i i )
) ) Per capita disposable income
Variables forestry, animal husbandry and
of rural households
fishery (take logarithm) Model 22
(take logarithm) Model 23
AR A AR B 0.047 " 0.019"
Policy-oriented agricultural insurance (0.021) (0.008)
2 27 £ Control variables Yes Yes
A0y [ E %4 W Province fixed effect Yes Yes
Bif 1) [ 52 %% W Time fixed effect Yes Yes
XA % B Sample size 570 570
P R* Adjust R* 0.801 0.808
R4 LRSS, A RERE LT AR 86— K

6 HFHREHERET

ARG VR R TR v BT s R R R
o N P B R = o3 T A R R A R
P X — FHL BT R B S S EENTF . B F4AE 30
Ay 20012019 4F 1) 22 1 1 AR B3040 L A B 5 4
U 3t R 25 43 B PRSI T B SR M ARl R I 1 R
ARG ARG N . B SEAR B DL A58 5 — B
A AR B 2 0 A AR 2 A B U AR
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