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Abstract Based on the 2008-2023 panel data of 30 Chinese provinces (Data do not include those of Xizang,
Hong Kong, Macao and Taiwan regions), this study adoptes undesired super-efficiency Slacks-Based Measure
(SBM) model combined with GML (Global-Malmquist-Luenberger) index to measure the agricultural green total
factor productivity CAGTFP). Two-way fixed effect model and mediation effect model are used to analyze the
AGTFP, an empirical test of the impact of the development level of agricultural insurance on AGTFP and its
mechanism. The results show that: 1) The development level of agricultural insurance has a significant positive
effect on AGTFP. For every 1% increase in per capita premium income, AGTFP increases by 0. 029%, and this
conclusion is still robust after solving the endogeneity problem. 2) Mechanism analysis shows that agricultural
technology progress and fertilizer application intensity are two important transmission paths for agricultural

insurance to enhance AGTFP. 3) Heterogeneity analysis shows that in non-grain-producing areas and medium-
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high natural risk areas, agricultural insurance has a more prominent impact on green production and a more

significant role in promoting AGTFP. Accordingly, this study puts forward three policy suggestions that include

strengthening the top-level design to improve the efficiency of green coverage of agricultural insurance,

optimizing financial incentives to promote technological progress and fertilizer reduction, and focusing on regional

characteristics to improve the accuracy of insurance policy implementation.

Keywords agricultural insurance; agricultural green total factor productivity; SBM-GML model; fertilizer

application intensity
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Table 2 Economic coefficient, water content and carbon absorption rate of major food crops
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Table 3 Main carbon emission sources and carbon emission coefficients in agriculture
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Table4 AGTFP and its decomposition results from 2008 to 2023
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Table 5 Statistical description of variables

byl EUR 5 R T b o 22
Variable category Variable name Variable description Mean value Standard deviation
B ik 7R Aelh g o 4 B IT— e s -
Explained variable He e MR I 91 2R R 5% SBM AR R 445 0.028 0.094
0 il AR T AV AR B R 25 Hb DK ARl R B R R A/ A5 b KB — 0. 538 1475
Core explanatory variable 7K - PN PN S TPN - o
.- 20, K W & R 32 BUB A+ % (0 52 FH 3T B & )
g B Al F A 3 R 7.251 1.564
i i i) ia { ﬁ\ /N
Intermediate variable b T T 3 ﬁfgl%iﬂgﬁfﬁﬁﬁﬁi/kf/ﬁ%%ﬁ ST AR 0.036 0.013
WS AR KT M T W B R BROK 55 ST/ M T ST 0.112 0.033
Al 45 ) R G T AR/ A A W SRR ol im AR 0.658 0.144
W R A X A BE, T/ A 10. 770 0.561
e o ﬁ):fvlfh%éﬁlﬁﬁifgdzﬁﬁﬁﬁﬁﬁﬁ, 1534 0. 309
el 7 B
P A BB T/ BT 0.587 0.130
Control variable -
XPANIF AR M X R TR/ M XA R 0.274 0.304
PRI AL B MOy W B ER BE AR B S /M 5 S 0.030 0.010
[ L2 N X0+ /2 NE X 6+81 0 A
FHZHEFER X9+ mh AB X 12+ CR%E + AR+ o 2.205 0.104

gD X161/6 % KL 1%, 4F

T AN S 0 4 B3R A 7R AN AR B R R A Al B R BE AL 285 R R KT A AR L kR AT X M Al Ak 2

Note: The total factor productivity of agricultural green development, the development level of agricultural insurance, agricultural technological

progress, economic development level, and rural electricity consumption are processed logarithmically.
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Table 7 Results of the mediating effect between agricultural technological progressand the fertilizer application intensity

A A e A 32 AT it FH 54
Variable Agricultural technological progress Fertilizer application intensity

AR A IRy K oK P 0.121" —0.001"
Agricultural insurance development level (0.050) (0.000)
g el —4.936 0.065™
Constant term (3.981) (0.024>
?F??ZF\E ' 480 480
Sample size
P 25 . .
Control variable = =
A 0y 18] 72 R 5 =

L = y=s
Provincial fixed effect
A 53 1 5 R . _

. JE S

Year fixed effect
R? 0. 965 0.561

*8 REHAR MEHAXBMGBRBHENREERIEER
Table 8 The robustness test results of limiting the sample, changing the sample interval and eliminating extreme values
. . 4 78 A AR I ] I I A 3 (R
2 PR A - ‘
. L. Change the sample Eliminate extreme
Variable Limited sample :
interval values
AR i I8y K i oK SF- 0.027" 0.027"
Agricultural insurance development level (0.012> (0.01D
A A I K Je oK P 0.031" 0.036"
Agricultural insurance development level (0.013) (0.014>
A A 8 K Je oK P 0.026" 0.029™
Agricultural insurance development level (0.011> (0.010)
W R 0.005 —0.141 0.001 —0.438 —0.006 —0.536
Constant term (0.025) (0.530) (0.028) (0.745) (0.022) (0.474)
RAR . 416 416 270 270 480 480
Sample size
P # R # 2 @ 2
Control variable
A 3 1B 2 RO o . . a a H
Provincial fixed effect = = = = = =
A 53 7 R . B} . . ; ;
Year fixed effect = = = = = =
R’ 0.104 0.112 0.089 0.171 0.115 0.123
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Table 9 Regression results of instrumental variables on the impact of agricultural

insurance development level on AGTFP

At 55— B Bt 9 B Bt
Variable The first stage The second stage
NSRBI IS 139 0. 768"
The per capita premium income lags i
. . (0.042)
behind by one period
A AR B 52 KT o o1
Agricultural insurance development (d. 01'0)
level
R 0. 640 —0.718
Constant term (3.622) (0.614>
TR . -
Control variable
— BB F8eit
PrEESEITE 608. 000

The first stage F-statistic
4 5 A ) }
Provincial fixed effect = =
A 5y B} ;
Year fixed effect = =
R’ 0.956 0.176

F10 SREFRESEANBRRAFRESTER

Table 10  The heterogeneity analysis results of grain-producing areas and natural risk areas

- WEE~X e X ik B 2R U X o A AR AR X
Variabl Major grain-producing  Non-major grain-producing  Low-natural risk ~ Medium-high natural
ariable
areas areas areas risk areas
A ‘% > & 7K S
f“ﬁt ’%E kF 0.020 0.032" 0.010 0.041"
1l ral insuran

gricuiural msurance (0.022) (0.012) (0.008) (0.014)
development level
2 AR B o o 5 =
Control variable = = = =
W H 0.257 —1.672" 0.502 —0.657
Constant term (0.765) 0.770) (0.970) (0.512)
EZISE . 208 272 224 256
Sample size
8 I R ; . . .
Provincial fixed effect = = = -
53 7 . . . .
Year fixed effect = = = e
R* 0.124 0.254 0.070 0.152

VE AR R XU DXL AR L T 3 AR VLR TG IR L DU b L VD AR AR L D T SRR 14 A s s AR XU X A
FEL IR TR L R AL NS BRI o B HOR TR 2R S RS 16

Note: Low natural risk areas include Liaoning, Jilin, Jiangsu, Jiangxi, Hunan, Sichuan, Beijing, Shanghai, Zhejiang, Fujian, Guangdong,

Guangxi, Chongqing, Xinjiang, and the other 14 provinces. The medium-high natural risk areas include Anhui, Shandong, Henan,

Hubei, Tianjin, Hebei, Inner Mongolia, Heilongjiang, Shanxi, Shaanxi, Gansu, Qinghai, Ningxia, Yunnan, Guizhou, Hainan,

and 16 other provinces.
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I TSR T A 6 ) i 1 R X i A R B ) e £ AL A
A A T T XU SR L A e KU X, R Al
PRI+ B9 AT 8+ B KK 2 A R R L
A 58 0 L A e 28 0 i 0 BT, 3 5 R 7 e A PR R
P 5 ZE ARV X, R ARl AR B + A A 2 7B
PRI 3G B A ) 2 RE R O S5 2R SR AR AR
AR HETHA T S8 F B P Al AR I Bk 44l
LR R A ST B

£ % #k References

[1] SET. SREPEHEHSEINFEXERISEREHSENARLERT
At ERELAFRE -+ R2ERRAS EWRE(R]. L= ARY
At , 2022
XiJ P. Hold high the great banner of socialism with Chinese characteristics
and strive in unity to build a modern socialist country in all respects: Report
to the 20th national congress of the communist party of china [ R]. Beijing:

People’s Publishing House, 2022 (in Chinese)



356

0 LN ES I Y NS S 4

2026 4F 55 31 %

[4]

[6]

[7]

[8]

[10]

Hx B AHERATHERVEEERYENE REHERSEEH
BEZLI]. READ- RS, 2024,34(10):160-172

Tian Y, Liao H. Efficiency measurement, evolution characteristics and
spatial spillover effects of agriculture green development in China from a two-
stage perspective J|. China Population , Resources and Environment 2024,
34(10):160-172 (in Chinese)

JUAR . 2024 £ B E R b 4R B 4R 2 ML 150012 5T [EB/OLJ. (2025-12-19).
https://content-static. cctvnews. cctv. com/snow-book/index. html? item _id
=7868955003778266517

Gong L H. China’s agricultural insurance premium income surpasses 150
billion yuan in 2024[ EB/OL]. (2025-12-19). https: //content-static. cctvnews.
cctv. com/snow-book/index. html? item_id=7868955003778266517 (in Chinese)
i \REMERLRAE. MRK L ERESESR BREBEEH S M EHRN
B #5 5 & W [EB/OL]. (2025-10-09). https://www. gov. cn/zhengce/
zhengeeku/202412/content_6995343. htm

Ministry of Agriculture and Rural Development of the People’s Republic of
China. Guidelines accelerating the comprehensive green transformation of
agricultural development to promote rural ecological revitalization| EB/OL |.
(2025-10-09). https://www. gov. cn/zhengce/zhengeeku/202412/content
6995343. htm (in Chinese)

PEARKMERURNBERERLESR, B, BATRSD, £5RE
B ERKER. THE"£ERUFZELZRBRMLEB/OL]. (2025-10-09).
https://www. moa. gov. cn/nybgb/2021/202109/202112/t20211207 _6384020.
htm

Ministry of Agriculture and Rural Development of the People’s Republic of
China, National Development and Reform Commission, Ministry of Science
and Technology, Ministry of Natural Resources, Ministry of Ecology and
Environment, State Forestry and Grassland Administration. 14th Five-Year
national agricultural green development plan [EB/OL]. (2025-10-09).
https://www. moa. gov. en/nybgh/2021/202109/202112/t20211207_6384020.
htm (in Chinese)

Tong L, Chiappetta Jabbour C J, Ben Belgacem S, Najam H, Abbas J. Role
of environmental regulations, green finance, and investment in green
technologies in green total factor productivity : Empirical evidence from Asian
region[J]. Journal of Cleaner Production ,2022,380:134930

RAT . BFEESR R G 6 2T 3R 47 R 13 ML 6 K 25 18 i 20
[J] IR RIZE,2024,52(18) : 288-296

An H X. Influence mechanism and spatial spillover effect of digital inclusive
finance on agricultural green total factor productivity[J]. Jiangsu Agricultural
Sciences,2024,52(18) :288-296 (in Chinese)

€% EFKF. RUIFIEMTEINFEEBEREF BRI T BB ST
[T, el K224 AL SRR, 2020(1) : 124-134, 168-169

Jin F, Jin R X. Analysis on the spatial effects of agricultural industrial

structure on agricultural green total factor productivity [J]. Journal of

Huazhong Agricultural University : Social Sciences Edition ,2020(1) :124-
134,168-169 (in Chinese)

B, B FRUE . AR R B X AR Ml A 7 R IR BRE B SEIE B 5 - B TR
tAERBIEANSEES GMMZRR[JT]. REHFR,2015(5): 60-68

Zhou W H,Zhao G L, Yin C Y. An empirical study on the effect of agricultural
insurance on agricultural production : Based on panel data of Hebei Province
and the dynamic and difference GMM model[ J]. Insurance Studies,2015(5) :
60-68 (in Chinese)

SAR.BR . EEBE.ET. RUREOIREERZEHLE AR ELRE
RERMAHERT] REHR,2021(9):46-61

MaJJ,Yang C,Cui HY,Wang X. The environmental effect and formation

mechanisms of the promotion of agricultural insurance : From the perspective

—
—_

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

of non-point source pollution of chemical fertilizers in ChinalJ]. Insurance
Studies,2021(9) :46-61 (in Chinese)

W KR BURMER AR B OB HE R - 5F B 52 & BUAR IS AN AR B
RS HERIIESR(T]. REEFFST,2023(2):20-33

Xu W, Zhang J H. The carbon emission reduction effect of policy-based
agricultural insurance: Evidences from the implementation of total cost
insurance and income insurance pilot program[J]. Insurance Studies,2023(2) :
20-33 (in Chinese)

B YRS KRR ERERWEFHHMN: BT RUKRHFSH R
IERI[)]). BIEREE,2023,45(12) : 2414-2432

Zheng J, Zhao W N. Impact of agricultural insurance on green agricultural
production in China: Based on the mediation effect of agricultural technology
progress[J]. Resources Science,2023,45(12) : 2414-2432 (in Chinese)
o, B BRitR . BURMERWREEES| SR BEHAG ()], #MERilx
HEIR AR REM,2023,24(2):29-38

Zhang Z, Tian Y, Chen C B. Can policy-supported agricultural insurance
guide agricultural carbon emission reduction? [J]. Journal of Hunan
Agricultural University:Social Sciences,2023,24(2) :29-38 (in Chinese)
BRE BEE RRE. ARSURATNEZTSRERBEREGERN
e EFAREMETERAREIKAXAET]. SRIEILSKE,2023(9):
109-118

Duan X D,Zhao Y P, Wu Y H. Effect of full cost insurance for wheat on
pesticide application from the perspective of scale differentiation: Based on
full cost insurance for wheat pilot area research in Henan Province [J].
Financial Theory & Practice,2023(9):109-118 (in Chinese)

ARH. FHE RUIRKIFRHETHERLZEER )] £hRI K
FIR A LR FERR, 2024(1):49-61

Zhou Y S, Yin Z J. Does agricultural insurance promote the green
development of agriculture in China?[J]. Journal of Huazhong Agricultural
University:Social Sciences Edition ,2024(1) :49-61 (in Chinese)
ENEL AR KER. RURBRERWN RN SEZEZNEMAR . ET=
BT BB SIE ST ], R R E R A SRR, 2019(6):70-77,
162-163

Wang Y, Yang X, Zhang W K. Study on the impact of the development of the
agricultural insurance on the total factor productivity of rural areas: Based
on spatial econometric panel model[J]. Journal of Huazhong Agricultural
University: Social Sciences Edition ,2019(6) :70-77,162-163 (in Chinese)
Horowitz J K, Lichtenberg E. Insurance, moral hazard, and chemical use in
agriculture[J]. American Journal of Agricultural Economics,1993,75(4) :
926-935

LiHJ,Tang M Q,Cao A D,Guo L L. Assessing the relationship between air
pollution, agricultural insurance, and agricultural green total factor
productivity : Evidence from China[J]. Environmental Science and Pollution
Research International ,2022,29(52) : 78381-78395
TARE,BASOR RETCE R, R RRR . BRERWRE RS
REBFERHNE: LUTEAG ] R MRALHR,2024,45(2):197-209
Ning C W,Hu W B, Xiong F X, You C X,Zhang L,Zhu S B. The influence
of policy-based agricultural insurance and farmer differentiation on grain
yield: Evidence from Jiangxi Province [J]. Research of Agricultural
Modernization ,2024,45(2) :197-209 (in Chinese)

WeiD,Liu Y,Wang K, Zhang Q. Can crop insurance encourage farmers to
adopt environmentally friendly agricultural technology : The evidence from
Shandong Province in China[J]. Sustainability,2021,13(24):13843

SeEE TS WEE . RURBRREKFRLEFZRHZN: BT4NRE
EFERPBEFEIROTIELT]. PERLKFEH,2025,30(8):240-254

Chai ZH,Li A T,Lu G J. Influence of agricultural insurance coverage level



A5 4 1

SR AR - AR PR X AR Al % (8 4 BE A AR 7 AR )

357

[22]

[23]

[24]

[26

[27]

[28]

[29]

[30]

w
—

[32]

on production efficiency : Empirical evidence based on the data of farmers in
four major grain-producing provinces [J]. Journal of China Agricultural
University,2025,30(8) : 240-254 (in Chinese)

AR, BEE . KA A RZIWNRAMKERRARRITAOZN. &
F Heckman B AR FARB B STES (1], RKITRIBFIRSIHE 2021,30(D:
234-245

Tan Y F, Lu Q. Risk aversion, social learning and farmer’s adoption of
modern irrigation technology: An empirical analysis by Heckman sample
selection model[ J]. Resources and Environment in the Yangtze Basin ,2021,
30(1):234-245 (in Chinese)

IR BN . RURBINRARGIBEANZMEI ] FERULXFFER,
2024,29(9):296-306

Zhang Y Y, Cai R. Impact of agricultural insurance on farmers' pesticide
overuse[J]. Journal of China Agricultural University ,2024,29(9) : 296-306
(in Chinese)

WABSE SEBE . BERMRIREMNRAREESHEMAR . ET4HME
TEPAREEHELT]. REFTR,2024(6):70-80

Zhang X G, Chai Z H. A research on the impacts of policy-based agricultural
insurance on green production of farmers: Based on survey data of wheat
growers in four provinces of Chinal J]. Insurance Studies ,2024(6) : 70-80 (in
Chinese)

SEER CKRE. RUGHRERTHALESHEZRRE . ETHREEN
STIELT]. ERLKRF L, 2023,28(10):275-290

Chai Z H, Zhang X X. Gradual reform of agricultural insurance policy and
planting structure adjustment: An empirical study based on provincial data[J].
Journal of China Agricultural University,2023,28(10) : 275-290 (in Chinese)
WuY Y,XiXC,Tang X,Luo DM,GuBJ,Lam S K, Vitousek P M, Chen
D L. Policy distortions, farm size, and the overuse of agricultural chemicals
in ChinalJ]. Proceedings of the National Academy of Sciences of the United
States of America,2018,115(27):7010-7015

HET,THE B, EF. RURERSRACZREAXRRR IHED
MEARER A MER ST, ZFF:FF,2007,7(1):291-308

Zhong F N, Ning M X, Xing L, Miao Q. A study on the relationship between
crop insurance and agrochemical uses: An empirical analysis of the manas
watershed, Xinjiang, Chinal[J]. China Economic Quarterly,2007,7(1) :291-
308 (in Chinese)

ERMMR,IER, BF. RUIRBESHARILFERRKFRA? EF13
MRAEEFRMITHLI) REHR,2023(11):61-77

Jiao Y X, Jiang S Z,Fei Q. Does agricultural insurance have an impact on the
green development of agriculture? Assessment based on 13 major grain
producing regions[J]. Insurance Studies ,2023(11) : 61-77 (in Chinese)
Tone K. Dealing with undesirable outputs in DEA : A slacks-based measure
(SBMDapproach[R]. Toronto: Presentation at NAPW 11,2003

DES, B AEAHNN RV EELEREFRNZMAR . ETER
MBS HT[J]. R AREZS,2021(5):77-92

Ma G Q,Tan Y W. Impact of environmental regulation on agricultural green
total factor productivity: Analysis based on the panel threshold model[J].
Journal of Agrotechnical Economics,2021(5):77-92 (in Chinese)
ERGEITRARFAMESEFAER . FERFGEITFELE(M]. LR FELZITH
hiiAt , 2008—2023

Rural Socioeconomic Survey Division of the National Bureau of Statistics.
China Rural Statistical Year Book[M]. Beijing: China Statistics Press,
2008—2023 (in Chinese)

FEM. PERUHREERER 19782008 £ [1]. ZiF 2 . FH,2014,
14(2):537-558

Li G C. The green productivity revolution of agriculture in China from 1978

[34

[35

[36

[39

[40

[41

[42

[44

]

]

]

]

]

]

to 2008[J]. China Economic Quarterly,2014,14(2): 537-558 (in Chinese)
EEY HKIDE. dERLESHENEREZFMYMER ET 1996—2015
FE3NNEMEBBES ). P ERNEZFF,2018(1):46-62

Wang B Y, Zhang W G. Cross-provincial differences in determinants of
agricultural eco-efficiency in China: An analysis based on panel data from 31
provinces in 1996-2015[J]. Chinese Rural Economy, 2018(1) : 46-62 (in
Chinese)

ZER L KBRRE 2RI NS . R E Rl R HE A B S
O- %57 EE,2011,21(8):80-86

FMEESBI] FEA

Li B,Zhang J B,Li H P. Research on spatial-temporal characteristics and
affecting factors decomposition of agricultural carbon emission in ChinalJ].
China Population, Resources and Environment, 2011, 21(8) : 80-86 (in
Chinese)

TER,BE . BRL. hEMELEHRONE RABFERRHEEAR
L] pERLHFRS XK, 2022,43(5):1-11

Ding B G, Zhao Y, Deng J H. Calculation, decoupling effects and driving
factors of carbon emission from planting industry in China [J]. Chinese
Journal of Agricultural Resources and Regional Planning,2022,43(5) :1-11
(in Chinese)

Intergovernmental Panel on Climate Change. The Physical Science Basis:
Contribution to the Fourth Assessment Report of The Intergovernmental
Panel on Climate Change[ M ]. New York: Cambridge University Press, 2007
West T O,Marland G A. Synthesis of carbon sequestration, carbon emissions,
and net carbon flux in agriculture: Comparing tillage practices in the United
States|J ]. Agriculture, Ecosystems and Environment,2002,91(1-3):217-232
BHx, k&R, ZFE . PERVBEHRHR - UE =B REARA]. &
ERIE,2012,34(11):2097-2105

Tian Y,Zhang J B, Li B. Agricultural carbon emissions in China: Calculation,
spatial-temporal comparison and decoupling effects[J]. Resources Science,
2012,34(115:2097-2105 (in Chinese)

BT R, BZR, THR. PERBESRENBRBESWFI]. KK
FEM,2011,25(5):203-208

Duan H P, Zhang Y, Zhao J B, Bian X M. Carbon footprint analysis of
farmland ecosystem in Chinal J]. Journal of Soil and W ater Conservation ,
2011,25(5):203-208 (in Chinese)

IfE. AREMEBAR PP AR SETRAEL]. R E T L5, 2022
(5):100-120

Jiang T. Mediating effects and moderating effects in causal inference[J].
China Industrial Economics,2022(5):100-120 (in Chinese)

ARF, BRE FRE. UFEFERIFEEK . ETRATHENSRK
RIELEER A [T]). Geit 5K, 2025,41(3):24-29

LuJY,GuoJ H,Li Z H. Digital economy and agricultural green growth: From
the perspective of input-output structure and technology empowerment[J].
Statistics & Decision ,2025,41(3) :24-29 (in Chinese)

FERRELZERS. FERBREL(M]. b5 PERKFE L4, 2008—2023
China Insurance Yearbook Committee. China Insurance Yearbook[M].
Beijing: China Insurance Yearbook Press,2008—2023 (in Chinese)
FHEAREMNEERSGIE . #FESITEE(M]. LR RE LG H R,
2008—2023

National Bureau of Statistics ofthe People’ s Republic of China. China
Statistical Yearbook[ M]. Beijing: China Statistics Press, 2008—2023 (in
Chinese)

ERgitBAOfMBLEtE. PEAOMSLEITEL(M]. LR FEL%
it AR L, 2008—2023

Population and Employment Statistics Department of National Bureau of

Statistics. China Population and Employment Statistical Yearbook[M].



358

0 LN ES I Y NS S 4

2026 4F 55 31 %

S
>

Beijing: China Statistics Press,2008—2023 (in Chinese)

HE . ASR. HER#SERETRVERERBHEG? EFEMHNS = EE
HRR R[], BE,2021(12):45-58

Tian Y, Yin M H. Does technological progress promote carbon emission
reduction of agricultural energy? Test based on rebound effect and spatial
spillover effect[J]. Reform ,2021(12) :45-58 (in Chinese)

B AER,KBEE. RERARS RUEFHKESREEEY kB
o E R Mk B R R R RIE SR (V). RO R W IR 5 34, 2019, 28(12) :2921-
2935

Yan G Q, He Y C, Zhang X H. Green technology progress, agricultural
economic growth and pollution space spillover effect: Evidence of agricultural
water utilization process in ChinalJ]. Resources and Environment in the
Yangtze Basin, 2019, 28(12): 2921-2935 (in Chinese)

EHE,BAE . RUKAESSHHBGCREX R REMWEETHTIES
[J]. s E R X E4],2020,25(1D:162-171

Li C L,Zhou H. Relationship between agricultural technology progress and
carbon emission intensity: An empirical analysis under different influence
paths[J]. Journal of China Agricultural University,2020,25(11):162-171
(in Chinese)

FRMLBWEH CNBERTRUENBESRIFEER . ETRES
EZEFRONALD ] PRI KRZZ2R A SHEI, 2023(6):56-69
Wang Y Q,Xu L, Cao L. Agricultural mechanization and agricultural green
development under the“Dual carbon”goal: A perspective based on green total
factor productivity[ J 1. Journal of Huazhong Agricultural University : Social
Sciences Edition ,2023(6) :56-69 (in Chinese)

FERK HER,FNE, GAKR. BERERLRBELE RS RERER
RSy #r[T]. R ER LK ,2023,28(1):237-251

Qin G Q,Du B R, Jia X H, Ma J J. Analyze the reduction effect of policy-

FE—IEEE T

gI)ﬁ\C

[50]

[51]

[52]

[53]

oriented agricultural insurance on chemical fertilizer, pesticide and
agricultural plastic film[J]. Journal of China Agricultural University 2023,
28(1):237-251 (in Chinese)

Mg NER . CNBRBFRTHEEARIFBEEEZEFTEZSMI]. B
Pl B RS2 5] ,2024,44(7) : 184-192

Liu H F,Liu H L. Analysis of green total factor productivity of agriculture in
Hunan province under the “dual carbon”goallJ]. Journal of Central South
University of Forestry & Technology,2024,44(7):184-192 (in Chinese)
LRI X 3R £, 2ok fe L 2001—2021 £ 50 B A R Al T RS SRR 2= 3 AR AE R
SRiBESH[I/OL]. IEERIZE | 1-15(2025-09-12). https: //doi. org/10. 13227/
j. hjkx. 202501147

Zang Z F,Liu S H,Li Y H. Spatial and temporal distribution characteristics
and source analysis on agricultural non-point source pollution in Henan
province from 2001 to 2021[J/OL ]. Environmental Science ,1-15(2025-09-
12)https://doi. org/10. 13227/j. hjkx. 202501147 (in Chinese)

TR, R, SRS . RSN R SENRY KW mED
TS BOL R )] R KR P2 AL SRR, 2025(3):53-66
LiYL,Chen T Q,YiF J. “Promote”or“Inhibit” : How does the expansion
farmland operation scale affect the net carbon sequestration effect in crop
production[J]. Journal of Huazhong Agricultural University: Social Sciences
Edition ,2025(3) :53-66 (in Chinese)

ME PR RURKE RUAEZESRUIGERR]I]. LREFEE,
2024,38(1):59-70

Zheng J,Deng M Z. Agricultural insurance, agricultural scale operation and
agricultural green development[J]. East China Economic Management 2024,

38(1):59-70 (in Chinese)
TAE R AR 2 i A

SRR R A I, S R R R TR B BB IS . TR BT R AR
A B RCRI AR S I A Ol 22 U o AR O AR K SRR A A A IO, R LA A5 26 45 SRV 20
RFERR LA ZRE, % 35 30 S A/ AE 20 BEFEMCR IR A 540 IR X2
Ft S Bhap L 75 R BOR 2 FUAE R 72 0o T b 27 0038 SCRE PR e D N 5 A IR X 75 18 22 g 50
PNARE SUNE NIRRT B E o 4 4 I R i O = X T N

BIREEB T WA 0, M B, NSO R R 2 A SO S B2 2 e, BT T U el 2
DR, AR JTARR ERRN SN A X A AR A G 2 00, ERAE ARG 6 T
2040 . EHREE LE, B EHRAM 475,

e FFARIBIL



