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Influence of agricultural insurance coverage level on
production efficiency: Empirical evidence based on the data
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Abstract To study the impact of agricultural insurance on agricultural production efficiency, an empirical
method is used to examine the role of the level of agricultural insurance coverage on agricultural production
efficiency based on the research data of 576 farmers in four major grain-producing provinces of
Heilongjiang, Anhui, Shandong and Henan. The results show that: 1) The level of agricultural insurance
guarantee has a significant positive effect on agricultural production efficiency. A consistent conclusion can
still be obtained after using the instrumental variable method to solve the endogenity problems; 2) Large-

scale land management and agricultural technology adoption play an important regulatory role in this
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process, and promote the level of agricultural insurance coverage for the improvement of agricultural
production efficiency, in which the regulating role of agricultural technology adoption is relatively strong; 3)
The influence of the level of agricultural insurance guarantee on agricultural production efficiency varies
among different groups of farmers and regions. Large-scale farmers and full-time farmers are more
sensitive to changes in the level of agricultural insurance coverage, and the production efficiency is
improved even more significantly, The level of agricultural insurance guarantee in Shandong province has
the most significant positive effect on agricultural production efficiency. Consequently, this study
recommends strengthening grassroots insurance services, developing region-specific insurance products,
constructing a multi-layered insurance system to expand coverage, bolstering financial support with
subsidies for large-scale land operations and technology applications, and fostering regional cooperation to
enhance agricultural resilience.

Keywords agricultural insurance;coverage level; production efficiency; land scale; technology adoption
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Table 2 Frontier4. 1 Technical efficiency function estimation results

=X
AR

Variable

# B0 Constant

+ 4 Land

AL Capital

33 )1 J1 Labor

4 1 X %A Land X Capital

+ X 55 ) J1 Land X Labor
A X 338 J) Capital X Labor
+ 1 °F-J7 Square of the land
AV Jr Square of the capital
55 8l J1 ¥ J7 Square of the labor
&

V4

I KA R A 3

Maximum likelihood estimation

B R 22 LR

Single-sided estimation error for LR

e/ R BOK
Minimum technical efficiency
N N
Maximum technical efficiency
TR R

Average technical efficiency

RE T4 i
Coelfficient T-statistic
5. 058%#%#* 4.925
— 2. 668%x* —4.360
1. 862 3.356

0.226 0.291

0.328 1.204

0. 206 0.784

—0. 251 —1.013
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6. 97 1%** 4.114
0. 746%x* 8.699

—1 065. 643
6. 206%**

0.033

0.754

0.530

T ook o3 G ROR o FE 100 .59 102 BARK P& F 3. R,
Note: *#%, %% and * indicate significant « at the 1%, 5%, and 10% confidence levels,

respectively. The same below.

3.2 BEARAZR

2 3 R A AR B P B AT X Al A= 77 3R 5 i)
PRy SR o [ 1 4 SR o R () AE S AT A 4 ) A B A
O T, ARl AR B O 5 7K P 23 1 35 4 Al AE 77 5
RARTE AR B KT 1 1 R AR 1% K P 83 N IE
REHY (20 ~ (4 & 20 A $58 il A2 1 J5 19 [l 9 45
P B K S 9 0] 9 2R B0 1% K B3 M IE . Ht
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JAF R 1 32 30T R AR B B, AR P AR R B OR A
7R R P 32 7 e R g ) e P B JE
AR LA, 3X 233 ROl A 77 B0 B9 B AR 5 Bl i
A B R A A AT RE A B 2 B IR AR )
A B AR A 7= v, DL S B &l Al R b 45
HE T IE ] 82 WA AR 7 AR s REE 57 Bl ) i R BOR
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R3 RURBREKFSHRUEFTHRNEEDTER
Table 3 Results of agricultural insurance coverage level and benchmark regression on agricultural production efficiency
Al 7= % Agricultural productivity
5 it

Variable BEAL (D HAL (2) HAL (3) BEAL (4 BEAL (5) HAL (6)
Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

Al AR R B K

. . 0. 210 9*xx* 0. 226 O 0. 241 6xx* 0. 251 8 0. 247 1xxx 0. 325 7=
Agricultural insurance

(0.034 9 (0.0357) (0.036 2) (0.036 6) (0.037 8) —0.158 9
coverage level
8 S o I35 A~ 461

;/Z\E%k%mfnmntng@m —0.0008

cua'pay e 'a ou (0. 001 7
for agricultural insurance
S Iuk e 0.000 6 0.004 8 0.006 5 0.0057 0.0109
Gender of farmers (0.027 2) (0.027 0) (0.027 0 (0.027 D —0.0207
A VAR —0.001 0* —0.001 3**  —0.0013** —0.001 3*%*  —0.001 4%%*
Age of farmers (0. 000 5) (0.000 6) (0. 000 6) (0. 000 6) —0.000 6

2 M & FH A
fdﬁfﬁﬁf% . —0.012 5% —0.014 2%% —0.0144%x —0.014 3%% —0.015 2**
101 \'
veationatfievet o (0.0062)  (0.0063)  (0.0063)  (0.0063) —0. 006 4
farmers
R R 0.0158 0.0157 0.0157 0.016 9
Village cadres at home (0.012 2 (0.012 2 (0.012 2 —0.0106
i
fﬁﬂkﬁw\f‘r qizf.\tti 0. 036 5%* 0. 034 1%+ 0. 034 3% 0.039 0%
T rtion nta n
T roportion of prantatio 0.0172)  (0.0173)  (0.0173)  —0.0211
income in total income
: £ 7
12_1019 Tl%ldr’yﬁ - r? (Jﬂ. 0.0124 0.014 6 0.0154 0.000 0
S TTOWINg In
Ousenold borrowing 0.0107)  (0.0108)  (0.0109) (0.000 0)
2019
FHE S5 B 1 —0.010 3%  —0.0105%* —0.010 5** 0.000 2
Household labor force size (0.004 D (0.004 D (0.004 D —0.000 8
19 Sl
i &AQT.QEEH&A 0. 000 0 0.000 0 0.017 4
Per capita disposable
. . (0. 000 0) (0.000 0) —0.0122
income at village level
SR ;BT
gijjffif e 1o 0.000 1 0.000 1 —0.010 2%*
S v
! rom vitag (0.0007)  €0.0007) —0.0048
town
b 3 —0.022 9%%  —0.023 1%%  —0.025 6%*
Terrain (0.009 8) (0.009 8) —0.0122
BT 0.460 0%+ 0.530 1¥%%  0.542 2%%%  (.563 4%xx  0.568 0%%x (. 542 [***
Constant (0.0126) (0.040 D (0.048 0) (0.049 6) (0.050 5) —0.060 4
FEAS i Sample size 576 576 576 576 576 576
adj. R’ 0.058 2 0.064 1 0.079 0 0.083 5 0.082 3 0.076 8

FE B (D~ (D JERE NN 520 B (5 MI(6) ik 2SLS 454
Note: Models (1)-(4) are the baseline regression results, and Models (5) and (6) are the 2SLS results.
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RE 5 A 7 B0 OG0 A= 7 3k R v g XU 45 3, DA T 48
Tt Al PR B 14 55 3K BRI B AT ) T T S Al £
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FHEIE  TEAG T AW F b Al DR S O i /K741 T
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155 — By Bofil b D B 7K P X6 552 BRI A 4 1
[ 5 2 5008 (3 F (B A 44. 602>>10, 38 1 B4 1 3%
F 1 55 A e shea fi R* R 5, — & B2 2 EHEBR 55 T H
A% [A) AR AN ] R0 4G 56 b, Kleibergen-Paap rk
LM %3t 4 24 59. 915, X 1 (1 P <<0. 01, 58 Z1U 4 44
TAHMERE, #RH T AR5 HRETEZ
B A7 76 A S, 3 3R (5) v A b AR I 14 s 7 SF- A
A R 5 ST B 55 A 850 %68 4 Ml AR 77 3R HE AT [l I 52
B T A 4000 Al A= 7 2% 3 Y 52 e S N e T
AR A A M SRR B B B A A SR LR 3

RIRLC6), Zoad T HAR ik b PR N A PR R B , R 4K
H1 0. 251 8H4 K% 0. 325 7, AT A1k B (i T HAF & A7
R, PRI KT 36 ARl A= 7 5508 (1 5 AT SR A TE
3.4 FEUHRE

Ry T AR SR S5 S ) AR MEE L AR D 9 R R
F AR 7R G5 R TR U i ke A AR A A e
Ko, HACkRE: — 286 AR, AR~
O 78 g A A < ARl R S R B R B < ARl R
[ S = R e Y 5 P e N TR
A 4 PO PR , Al AR 16 14 B 7K S
BIAE 150 2K TR Al A 77 305 7 Az b 3 1E 1] 52 1
TR AR R MR RS A B AR RO R R TR
WK SF " R AT A2 A7 3 %% 46 FE A B, B S BR =97 %0 i
B R <<3% 5 B A A BUE L SRS TR AT IS, A
2 JL AR TR CO) AT (10D FIF 7R, ARl A3 B 4% B 7K SF- 2
it 196 G VA G, At AR R (0 [ A R A
KOV 5 AT IR A —F

UL AT L, 20 ot b oA T R R M A B L 45 AR
B T R RS R K R AR R A I AR
b, 33 U B AR BF 52 11 S5 IE 25 SR A AR 1

x4 REMHEEER

Table 4 Results of the robustness test

Ak A= 7R % Agricultural productivity

e =N

a1
Variable PRI (7)) I (8) AL (9) I (10D
Model (7) Model (8) Model (9) Model (10)
I PR i A
fﬂkﬁlf’ﬁlﬁ kF 0.191 7= 0. 223 5xxx
ri ral insuran
griculturatmsurance (0.0316) (0.033 0)
coverage level
o U B 7K Y
RAR SR EAF 0. 224 3w 0. 267 75
Agricultural insurance
(0.037 5) (0.0394)
coverage level
W B 0. 466 9*** 0. 569 3 0.456 1*** 0.561 5x**
Constant (0.011 5 (0.049 5 (0.013 3 (0.049 8)
i . 576 576 576 576
Sample size
Al A=
P Hods i B 45 il T il B 45
Control variable
adj. R 0.058 5 0.081 3 0.057 1 0.0819

TE AR DRI AL L A AL B 452 B () AT CLO) 2 AT 4 10 U 45
Note: Models (7) and (8) are the results of replacing the core independent variables, and Models (9) and (10) are the

results of performing a reduced-tail regression.
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h G 38 AR Ml R B R e A SF X A A 7 AR R Y
EAGIL AT - R o T IR E Y @ VA N1 5 o i A 5 B N
N ML 2 AR g A o T HE SR AR s AT i 3
E YRR GEAT [ ) 73 A A B 45 R DL 50 b B
T C1TD 2 B Al B AR R 98 e 28 BI04 A [ ) A5
RUR 25 R RRY (12) 72 4 - 3t KUASE Ak e HE 22 . T 4
A BRI B 45 5 o |y 3% 5 R BT AT AR A ] I 45
R PR i R AR S A PR B P K P X Al AR
N ES A RORTE SNSRI 2 TR VS
Fr—%.

TE 2 S KL 4 A T, Al 37 AR SR 4 A 4 i AR
A Al A= 7 85 A A R W 34 B A T R AR
W AT R A 2 AR SR 94 R Al A 7 RR
fih B A OF S B S, 7 b RS 22 8 vh T REAE
e T B B L AR R C B R S AR
SIS S QAP W W W I 5 N B U e i
REAFAE 7K A IR 7 45 [m) A, B AR A By e ik {H i

TR IR M RS SR R S B R CR
Tk B, BRI AD R B AR R 540l
I e 7K - 8 58 B30I 35 O G I A 500 K P il
A PR AG G, U W] B SR AT ARl DR B R Bt
K5 AR AR 77 3R Z 1)l S A AR IR T RONE L OF HL
AR A B £ 9 7K F- 1 2R BRI ARl B AR SR 4 5 Al
PR P B 7K Y- 58 B30T 14 28 504 O 1E , B Lk GE [
AT, Hi I AT A P A BR SR A I, A
b PR B B 7 1 8 Al A= 7 003 1 2 W 5 SRBR
UG 2153 LA AIE . A7 (12) - b B 1 5 Al
I £ B 7K - 19 28 B0 5 25 O 1E , I AE 1006 K- iod
RS I, DTl RS A 7 ARl PR RS L B K -
55 AR A 7 R 22 ) R RN A A I BRI AR
I8 T o 7K P By 28 KR b RIS L5 Al R B R B
JK - 58 HL I AR B S IE B LAk I ) 3 R AR T
FHT I TR RS A R B e Al R I R B 7K
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Table 5 Results of the regulatory effect tests

Al 2B =% Agricultural productivity

AL
Variable R (11 BER (12)
Model (11D Model (12)

Al A B 8 B K F- 0. 246 G¥xx 0. 264 9
Agricultural insuranceoverage level (0.036 6) (0.037 9
A A AR R —0.1213
Agricultural technology adoption (0.082 D
C AR AR B AR B KT X C_fll 35 A R 4 1.160 7#*
Insurance X Technology (0.489 3)
A 0.000 2
Land scaling (0. 000 6
C AR AR B AR R A X C - b B Ak 0. 009 9*
Insurance X Land (0.005 2)
B A 0. 684 6 0. 555 2%
Constant (0.097 6 (0.049 8
FEA & Sample size 576 576
1l 2% f# Control variable RS Ry
adj. R* 0.089 9 0.087 1

TE BB CLDANC12) 53 30 2 AR My 152 AR SR 48 R0 1ty RUASE 1 8 45 20 I A 9 45 2R

Note: Models (11) and (12) are the results of testing the moderating effects of agricultural

technology adoption and land scaling, respectively.
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HE— 25 T8 Al A B O B 7K 7 Al Az 7 AL
S S M R, SR AR N P [R) s 1 b DX AT X
a3, i AR Ml A B A B 0F 5% i 4 2020)7 8, v
AN [R) 1l DX A AR 1 % K AR B K 22 57, AN
DX 3 26 5% K OF 0 BSE S AR R R B S A AR
BER 25 WO 0 23R AR Ml PR 15 O I 7K SF- 5% Al A=
PR ] 1) DXk 2 S R AT HE— 25 A T

3 2 X AN [ b DX AT 4 AL TR BT LA AN TR
b XA Ml B A 5 7K ST X o b A 7 5k R A AR A )
PRI AR, 36 6 FP R (13) ~ (16D 51 43 4 6 2
e B LR A . w4
Al £ 15 P B K ST 6 ARl AR 7 B4R Y S ) 24 0E 7]
53, v L AR RN R A ARl R R KT X Rl
A TP I S W AE 100 KT T 3 SR R LR A
JEAE 5% KT, Bl AR A AR A 7R R Az R

A 5 LR B K P 5 ) 4 KR R B . S TR 0 7
A AR 6 K J T AT A X 2% SR LA A A I AR
AR GRS T L T B T AR
6 400 J3 7T W B 5% 4 Ak 22 A Rl AR ik Y B e
YL HU] 48 B T RO £ VR W O B8 1 SR b s
B A 7 BE N 36 5%, 2024 4F BBy 1148 WF B #E A PR 2%
NI 42 504LTT , SCHE = R BAEY 76 & UAR TR 16
FURP AR WA R B8 6 000 J7 1T (£ 400 J5 hm*)) |y
B =R ERAEY AR 55 %08 802, H 2021 4F &
18 54N T B I J SR M /DN 22 4 B DR 3 T 22
B R #1000 4 LB AR AR B R T5 AT 4 4R
B 500 A L B 2028 4F & iR 5k 3 000 4~ LA
L s 4248 10 000 4~ A B AT BORF RS FF 0
b PR B & 1 DX 3R AE R AS [ S 4 1 3 nT B S 3K
X A Dy A PR B P B K P X Al 2R 77 RO 1
o L AEAE2E S

®6 MXFRMEREER

Table 6 Results of regional heterogeneity tests

Al Az =40 % Agricultural productivity

AR B

S HL
Variable B (13) B (14 B (15) BER (16)
Model (13) Model (14) Model (15) Model (16)
g{T\ X 1517 7.
fﬂﬁllt ’ﬁlﬁa k¥ 0. 437 8** 0.291 3%* 0. 240 s 0. 222 THx
Tl ral msuran
gricultiral insurance 0.172 9 (0.1220) 0.077 5) (0.079 4)
coverage level
FEA K Sample size 183 103 173 116
#1255 Control variable ey B 4 1l B 4 1l ey
adj. R? 0.057 6 0.001 6 0.048 6 0.054 1

TE AR (13)~(16) 730 HIR BIE VT A V2 ROE Ll AR A R 19 48 AR ol DR 6 F e K S 6 R ol 22 77 350 44 5 i A6 36 25 5
Note: Models (13)-(16) are the results of the test of the impact of the level of agricultural insurance coverage on the

efficiency of agricultural production in Heilongjiang Province, Anhui Province, Shandong Province and Henan

Province, respectively.

X 43R 1B BARAE 2 — R 4 FURL K A
R 53 SRy /A P RV 28 B AR Rl 43 A A 50 <
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AR FE b A P FEE A 7096 RL b ARl R B X 4
HRA P RISl A A= 7 3403 1Y 5% ) R RE AR AE 22 5%
PR ot B F A P 2 5 Sl i A7 43 A [l U Al O R
PESZ R o Al EE R AR 7 TR B (17) ~(20) 43

AR LA P R/ | A U P R AR A
g 8

288 A 3 2L DU, A PR IS %) A [] 228
WA 7 A2 7 B0 R B 5 T A7 78 22 5, A O B 4 it
IKAAE 100 ACF R RUBEA RN P A 77 R B A
TE ) 3 25 S PR 24 PR R KT 38 i 1A Bz I R
B AR P R AR T 0. 298 5 AN AN T /N4 P 4

ORI 20204 9 A 3 H Al KBS B 78 b0 & A b A 2 16 4 B2 F 5T 41 45 2020) https : //aii. caas. en/xwdt/zhdt/

10b1007078304168890568b18e76f3b1. htm

QW R IE : 2024 4F 3 A 20 H %88 BARIMED RO L L RAE T LHA NRBUN T 23238 TR A 3R 7 TR %
AT S BHERE & R 4 TR 2% 00 S L ) B 5K A 332 http : //ah. anhuinews. com/szxw/202403/120240320_7450336. html
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Table 7 Results of peasant household heterogeneity test

Aelk 2 P2 8% Agricultural productivity

AF i
Variable AL (17) Al (18) Al (19) iRl (200
Model (17) Model (18) Model (19) Model (20)
N 7
fﬂkc{%lfi{%l%ﬂ(?;ce 0. 298 5x*x* 0. 279 7#xx 0. 255 2%k 0. 246 3
SrICUTTHTAl TSHT (0.109 3) (0.0417) (0.062 3) (0. 046 4)
coverage level
FEAR i Sample size 152 424 194 382
i 7% & Control variable Rl il 4 il e
adj. R’ 0.067 2 0.102 3 0.062 2 0.076 2

TE R (17)~ (20043 B R MU AR 7 FI/INR 7 A AR P A0Sl AR 7 ARl O I B K P 6 R ol A 772 30 365 T 4G 38 295 23

Note: Models (17)-(20) show the results of the test of the impact of the level of agricultural insurance coverage on the

efficiency of agricultural production for large-scale and small-scale farmers, full-time farmers and part-time farmers,

respectively.
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