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Can the full-cost and revenue insurance pilot programs
achieve agricultural carbon emission reduction and
sequestration?
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(1. School of Finance and Economics, Shandong University of Science and Technology, Tai’an 271019, China;

2. China Institute for Rural Development, Zhejiang University, Hangzhou 310058, China)

Abstract To clarify the relationship between agricultural insurance and agricultural green and low-carbon
development, using the panel data of 30 provinces in China from 2005 to 2022, based on the policy perspective
of full-cost insurance and income insurance pilot, this study empirically tests the influence effect and mechanism
of pilot development on agricultural net carbon sink, and focuses on the synergy between green agricultural
technology adoption, large-scale operation and planting structure adjustment. The results show that: 1) The
implementation of the pilot policies of full cost insurance and income insurance has significantly improved the
net carbon sink of agriculture; 2) The pilot policy mainly promotes agricultural carbon reduction and foreign

exchange increase through large-scale operation, planting structure adjustment and green agricultural
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technology adoption, and there is synergy between green agricultural technology adoption and large-scale
operation and planting structure adjustment to jointly promote carbon reduction and foreign exchange increase
in the pilot areas; 3) The pilot policy has a significant impact on agricultural carbon emissions and carbon
absorption, and has different impacts on carbon emissions from different carbon sources; 4) The pilot policy
has a significant impact on the agricultural net carbon sink in the middle and high natural risk areas, but has no
significant impact on the agricultural net carbon sink in the low natural risk areas. Based on the research results,
this study puts forward some policy suggestions as follows: Speeding up the promotion of full-cost insurance
and income insurance and improving farmers” willingness to participate in insurance; Optimize the premium
subsidy mechanism and give play to the demonstration role of large-scale business entities and specialized
growers; Improving green technology extension services and enhancing farmers” technology application ability;
Building a differentiated support system for risk areas and strengthening subsidies and infrastructure investment

S I b D i 338 7 377

in high natural risk areas.
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Table 1 Carbon uptake rates and economic coefficients of major crops
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C Economic Moisture Carbon C Economic Moisture Carbon
0 0
rop coefficient content absorption rate rop coefficient content  absorption rate
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Table 2 Main variables and their descriptive statistics
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Table 3 Benchmark regression results of pilot policy impacts on agricultural net carbon sinks

EURTE S RN A o) AR TN 4 38 4 o) A%

Variable name No control variables have been added  Add all control variables
B oK A8 LI 543. 184" 539.5217
Policy interaction items (68.057) (59.816>
R 1537.306™ 2 207.352"
Constant terms (59.369) (607.694)
o< 2| AR H
R o £ £ 4 il
Control variables
inE BRI
AL R B £
Time fixed effect
I é& P /‘< }—"z
ORI A B B
Province fixed effect
I .
R . 540 522"
Observations
P A
Ba it 0. 392 0.591

Goodness of fit

T e e e IR R 190 5% . 10% 1 W S VR 56 5 #55 IN AR DR . R R

O W FREAWIP LT A 58 5 AR i E 3500 0, 381 2¢ 18 AN WL IMAR, DRI skt o A 4 38 47 o A5 £ Ji5 1% SO0 3000 {1
Bk 5224

Note: *, ** and *** represent significant statistics at the levels of 10%, 5% and 1%, respectively. The

brackets are standard errors. The same below.
@ Because the values of soil quality variables in Shanghai were all zero during the sampling period, 18
observation values were lost, so the number of observation values after adding all control variables
was 522.
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The vertical lines on the estimated values (dots) of each coefficient represent 95% confidence intervals.
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Fig. 1 Trend difference of agricultural net carbon sinks in pilot and non-pilot areas before and after policy implementation
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Fig. 2 Probability density distribution of estimated values of regression coefficients
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Table 4 Weights and average treatment effects of Goodman-Bacon decomposition
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Table 5 The mechanism verification results of the pilot policy's impact on net carbon sinks in agriculture

R 22 IR HIL A A Y 5 R
The impact of policy interaction

ARk 44 R

Variable name

terms on mechanism variables

WLl 72 X6 oAl 34 B8R HL 4 5 ) I A A6 56
The impact of mechanistic variables on Joint
agricultural net carbon sinks inspection
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ML E

Scale farming operations

Al AR 45 1) )5 4

Adjustment of planting

structure

QU s 3 NP
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technology adoption
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Province fixed effect
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Note: The joint test is the regression results of pilot policies on agricultural net carbon sinks after adding all mechanism variables.

AR H AR i R RS IR A5 R (R D EM L LE 5P
R (T A 6 v, IR 8 EL I R AR A B 3O IE
) e o N N s B NS N S W 6 1 S 3
A 2l DX R A L
3.7 B—%itit
3.7.1 &R E)2

Shy T4 T b 4 BT A BRI Y A%
AR ASHIF ST 53 SRS B 1 Al BB X it HIE s AR e
WSCFR 5 I, S X R HE A o L S T A7 Pl R A 0T
S 8. T B X AR Ml itk W ST S e A TE
Xof ARl i TS A S e b A A7, 150 I i BOR AL RE
g A7 AR A 7 o R P B B HE T, 38 A B TG
g 4R R R RE ) o 3R BOR BE A AL AR
A XAk 2 b AR, (XS ML dil sk HIE 194 52 i AS
935 AT RE A R AR T 2 3 a5 ISR ) St AR A T R
28 PUARVE L B3 T A RIS AR
AR B HE %) 52 0 B T AR ALK A RE IR S Y, H i

e Il 0 £t € A4 Ml H A B R A A AR AR 2 X LU 2L
Dok 2 LA il 7 2 18 e HE R
3.7.2 FRHESH

56 4 AR DR I IS B B B A D AR 7 B I
A THT Y XU PR B, B2 T A0l A 77 B AR E e . 7R A AR
DRI 7K - 558 e 1 DX 3, X A BB RE 06 T AT 2t 2% i
DRI =h 53 S AN RS2 0 0 A P A 7 A A B 9
PR SE WA o TR, A BIF 50 42 R SRR A2 1Y O
U5 AR AR DKUBS: K - S0 o3 R A 3 X A7 20 41 1]
IS RS NI NN N IR R A E N TR AN
o v PP CHOR HWEE TR oM LB
T B R R AR AURR X5 T R AR VLR VL
[N AN eI L DY O o [ RN 1257 5N /N i
R HT SO AR AR KUK X o o 4 [ e R L
9, 1 AT BOR AUTE R KU XX Al 4 38k 31
BHAWERm . ATRERY R TE T, v F AR U X
F10 A P 0 DS R s 1) 5 SR T 3 3 BSR4



5114

PR A5 58 i WA (R I8 RSO A I8 1 A S A ol sl ot g 910 2

385

F6 FERUEARMSMEN

ZEF MEEMARNHRBEEEER

Table 6 Test results on the synergistic effects of green agricultural technology adoption with

scale farming operations and adjustment of planting structure

AR TR M AL 28 Tl AE 25 4 98
Variable name Scale farming operations Adjustment of planting structure

R 5 HL 0 428.252"™ 488.893™
Policy interaction items (59.457) (59.694)
g ROl B AR R X B L & 1 140. 185"
Green agricultural technology adoption ( 168. 531)
X Scale farming operations Y
5 00 ARl 1 AR SR G X Rl A 45 4 i A 11, 888"
G icultural technol doption X '
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Adjustment of planting structure
e
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Control variables
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Table 7 Testing results of the impact of pilot policies on the robustness of agricultural net carbon sinks
7 15 oy " 7 T B D G B SR s o Ao 2k
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Variable name Shorten the period . . . . .
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Policy interaction items (43.849) (0.089) (66.898) (59.194) (63.049)
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Table 8 Regression results of carbon sources affecting agricultural net carbon sinks by pilot policies

LRy
Variable name

ke I8 Wi

Carbon absorption
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i HiE i
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Table 9  The regression results of the pilot policy on agricultural net carbon sinks in different natural risk areas
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