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Can the full-cost and revenue insurance pilot programs
achieve agricultural carbon emission reduction and
sequestration?

TAO Yuan', WANG Xiaoxue', YI Fujin®

(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
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in high natural risk areas.
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Table 1 Carbon uptake rates and economic coefficients of major crops

SRR SkE/ % LT ES SR EHKE/ N R R
(X7 . . . (27 . . .
. Economic Moisture Carbon . Economic Moisture Carbon
Crop - . Crop . .
coefficient content absorption rate coefficient content  absorption rate
KA 0.45 12 0.414 ki 0. 50 50 0.423
Paddy Sugar cane
N K 46
0.40 12 0.485 0.10 8 0.450
Wheat Cotton
S T
Tﬂ?& 0.40 13 0.471 ik 0.70 75 0.407
Corn Beet
ok B 3%
- 0. 34 13 0. 450 L 0.6 90 0.450
Legumes Vegetable
2k
ok A B
Root and 0.70 70 0.423 . 0.55 85 0.450
Tobacco
tuber crops
R 0.25 10 0.450 Tk 0.43 10 0.450
Rapeseed Peanut
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Table 2 Main variables and their descriptive statistics
LR | 7% A 44 TR A 4 il ik - 34 b o 22
Variable type Variable name Variable description Mean Standard deviation
URBER A R T Al B W M R 22 Tt 1930. 192 1660.136
Explained variable
L B A
AT i P 4 A (IR A IR B X 5 o s
e Y A B9 S G 4F 5 11 58 T 37 ' '
variable
2055 K K AN A 7= BAH, Ji ot 4.680 3.044
IR AR K WHADSEAOZH, % 0.562 0.141
[ R 2 57 450 FE—rmlEArEHS XA EEZE, % 0.108 0.057
W B S A Ty KRS THESSEMEETHZH,%  0.106 0.034
s il AF i A MU AL K PR ML A Bh fr , kKW /hm? 6.026 2.451
Control variables g s gy k7 KA A FHZHEER, 2 7.607 0. 689
. A A 77 A S X AR 7 R 2 L3R DA
455 R = o ) 122. 392 75. 363
A ¥R 5 75 2 o H B VE AL T T
A 0 s K OF Ak AR S FCCA JT o 1. 0875 0.678
4 48 R i 7K A K36 FiE R, khm? 4 037.821 3 026.137
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i ZE . .
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Table 3 Benchmark regression results of pilot policy impacts on agricultural net carbon sinks

EUR AR A F ) AR A G 3 4 i AR
Variable name No control variables have been added  Add all control variables
B 3 A2 .3 543.184™ 539.521"
Policy interaction items (68.057) (59.816)
i HI 1537.306™ 2207.352"
Constant terms (59.369) (607.694)
g IEINE =S
SR o P 1 B 4
Control variables
AR IF [ 22 280
I R £ e
Time fixed effect
5 o [ R A
IR T £ £
Province fixed effect
pURIINEED
540 522"
Observations
DL A A i
A 0.392 0.591

Goodness of fit
T e ek 3R ORE T 126590 .10% 19 S MRG0 155 N bR iR . TR
O/ TREA NI N 1 7 4 5 5T A8 e (345 0, 451 ¢ 18 A WL A, A1 o Jonn A 4 30 4 o 728 222 )5 11 00 00 i
Bl 5224,

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

brackets are standard errors. The same below.
D 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.

B F B THE 35D L 2R R 9526 1Y A5 X [H]
The vertical lines on the estimated values (dots) of each coefficient represent 95% confidence intervals.

B1 BEIEMEXABRKSFLARKRIEHRCHERER

Fig. 1 Trend difference of agricultural net carbon sinks in pilot and non-pilot areas before and after policy implementation

B S5AEBORAL PR . Horb, e i B R A B4 5 A T . Goodman-Bacon 43 fif 45 2 WL 3 4, 5 W B Ab
BB A B 2H RT R PR IBOOR S A R A2 S B2 5 R RO AL PR A RO A T BT S AL A R
RS T 5, DRI 7 E A O T A A T BT AL 2% , 2% B O 152 IR B 7 TT 25 3 B N
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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

Sy A R S 45 Aub SR 2]
Grouping type Weight Average treatment effect

A0 B Ao IR A S e R b R 2 0. 133 165 551

Earlier policy processing group and later policy processing group ' ’

52 W ISR b R A A L OB R Ak B AL 0. 020 61 906

Late policy processing group and earlier policy processing group ’ '

b 5 b 2
ﬂ%L}EE 'ﬁjlﬁ B AL . . 0. 847 613.989
Policy processing group and non-policy processing group
3 LLRE
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Table 5 The mechanism verification results of the pilot policy's impact on net carbon sinks in agriculture
25 B 4 B O 5 5 0 HIL ] A Y 5 AL A 78 4k X AR v B Y 5 PSR
7N
- The impact of policy interaction ~ The impact of mechanistic variables on Joint
Variable name . . . . . .
terms on mechanism variables agricultural net carbon sinks inspection
B3R 28 HL I 0.068™ 1.927™ 0.055™ 442.213"  500.212""  523.633™ 390.051™
Policy interaction items (0.011> (0.476>  (0.025) (59.779) (60. 114> (59.732) (59.800)
MB AL 228 1439.651 1383.477
Scale farming operations (235.784) (231.89D)
Lk Kp 3
Tdfﬁ ,tu 14 IJ:“J% - 20. 404" 21.104™
justment of planting (5.748) (5.517)
structure
5 1
fiﬁﬂcﬁfﬂ;% 289.860"°  279.165
reen agnenire (109.146)  (104.392)
technology adoption
B HI 0.288" 28.295™ 1.104™ 1793.080"" 1630.017"" 1887.443™  904.016
Constant terms (0.115) (4.838)  (0.256) (589.254) (621.906) (615.684)  (610.905)
Zagcr (AN =3
}:;%JXE . o SER SR & 4 il & £ il & f il & 4 il
Control variables
P[] 1 2 2 RE . . . . . . .
e [WECE I ] e 7 e 5 il e 5 il e 5 WECH ]
Time fixed effect
9 I8 5 RN
5 S B BEE BEE SR SRE OREH SR
Province fixed effect
CRIRC
X,JL WH . 522 522 522 522 522 522 522
Observations
LA A i
e 0.863 0.618 0.668 0.622 0.602 0. 597 0.637

Goodness of fit

T < DA RS 8 S Iim A A AL o 2 e R R TR AR v B T Y [l U

Note: The joint test is the regression results of pilot policies on agricultural net carbon sinks after adding all mechanism variables.
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Table 6 Test results on the synergistic effects of green agricultural technology adoption with
scale farming operations and adjustment of planting structure
AR 2 B MBI EE il AL 445 # 9
Variable name Scale farming operations Adjustment of planting structure
SR 58 HL 0 428. 252" 488.893™
Policy interaction items (59.457) (59.694)
R @R AR R X MR 22 1 140. 185"
Green agricultural technology adoption (168. 531)
X Scale farming operations o
23 0 M R SR A X R R &5 4 A R 11 888"
Green agricultural technology adoption X (2' 645)
Adjustment of planting structure o
W R 1.869.027" 1 826.288"™
Constant terms (582.616) (601.558)
GE
B £ f i £ i i
Control variables
I} 8] [# 52 %
T E A e £ g
Time fixed effect
98 I
AR R AU £ 5 £ H
Province fixed effect
PURIIRIE)
522 522
Observations
ESERVN; S
0.628 0. 608
Goodness of fit
F7 RABREMRLABCHEBELRER
Table 7 Testing results of the impact of pilot policies on the robustness of agricultural net carbon sinks
B My s B 84 e s e
25 B 4 B 3 J B A 01 o A B Hﬁﬁﬁﬂl&ﬁﬂ a‘:%‘]%%%l‘iﬁﬁl% :‘x%ﬂﬁc‘%’?&/\
. . Replace Propensity score  Control of premium  Control premium
Variable name Shorten the period . : : . :
variables matching subsidy policies income
SR 58 10 318.880" 0.557" 532. 544" 512.9427 409. 985
Policy interaction items (43.849) (0.089) (66.898) (59.194) (63.049)
i HI 2.839.112™ 4.6157 2 633.410™ 2 213.445™ 2 347.470™
Constant terms (729.627) (0.904) (660.560) (597.731) (588.925)
s | AR
B2 £ £ £ 5 £ £ £ f £ 5
Control variables
FRF 17 ] 2 0 RE . . . . .
it 2 f2 il 2 4% il 2 f2 il 2 2 il 2 4l
Time fixed effect
5 9% T N
B9 R R & H £ H £ H £ f £ H
Province fixed effect
AR
M E . 290 522 436 522 522
Observations
LA fE
A& R 0. 354 0.419 0. 509 0.605 0.621

Goodness of fit
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https://www.cnki.net



386 8 R [ NS e S 2025 4F 55 30 &
RS MABKEWMAWSAHRLCHSHRBERIRAER
Table 8 Regression results of carbon sources affecting agricultural net carbon sinks by pilot policies
. b 2 il Bl HE HILA K ok Aok HE B
25 B 4 R e W e T HE i o . o
. . . o Chemical carbon Carbon emissions from
Variable name Carbon absorption Carbon emissions . .
emissions machinery fuels
B 5 28 HL I 611.955™ —21.258™ —23.887™ —2.165
Policy interaction items (62.242) (7.088) (5.088) (1.748)
Eie 2376.318™ 314.419™ 241.670™" 19.211
Constant terms (632.335) (72.219) (51.838) (17.810)
o EINE =
A £ 4 i £ 4 £ 45 i 4
Control variables
At (8] [ %€ %4 hE
e T £ £ £ £
Time fixed effect
i é ez f;
AL & il B il B il B il
Province fixed effect
NI
R . 522 522 522 522
Observations
Ll A A i
W e 0.632 0.463 0. 496 0.264

Goodness of fit

R HMABRBMAR B KB R R g ol B [ 345 R

Table 9 The regression results of the pilot policy on agricultural net carbon sinks in different natural risk areas
ARk 2 B s H AR XU X IG5 KB X
Variable name Medium to high natural risk area Low natural risk area
5 58 1L I 692. 3137 126. 768
Policy interaction items (81.058) (86.529)
R 820. 760 3 386. 5417
Constant terms (923.816) (911.681)
2 A R 2L
PR £ £ i £ F
Control variables
T[] ] 2 4850 W7
HITIE AL £ 5 £ g
Time fixed effect
LN ﬁ 22 m
FOREE AL o 5 £ s
Province fixed effect
(TSI
RURTIIE(ER . 288 234
Observations
Ll A fE
oL I 0.745 0.510

Goodness of fit
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