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Abstract

Based on the provincial panel data of China from 2013 to 2022, the entropy method is adopted to build
the index system of digital economy and agricultural green and low-carbon development, and the im-
pact and function mechanism of digital economy on the green and low-carbon development of agri-
culture are empirically analyzed. The research found that: (1) the digital economy promotes the green
and low-carbon development of agriculture, and the level of technological innovation plays an inter-
mediary role in this process. (2) Compared with the eastern region, the digital economy in the central
and western regions plays a more significant role in promoting the green and low-carbon agricultural
development; meanwhile, the major grain producing areas also play a more significant role than the
non-major grain producing areas. (3) Dimensional heterogeneity analysis shows that digital economy
has the most positive effect on promoting the efficient development of agriculture, followed by agri-
cultural modernization and agricultural green development, while it shows a certain inhibitory effect
on the low-carbon transformation of agriculture, but this inhibitory effect is not significant. (4) The
threshold test shows that digital economy has a single threshold effect on the green and low-carbon
development of agriculture. Within the threshold value of 0.081, it plays a significant role in promot-
ing agricultural green and low-carbon development. After crossing the threshold value, its effect on
promoting green and low-carbon agricultural development is significantly slowed down. Accordingly,
digital infrastructure and application should be strengthened, the level of technological innovation
should be improved, and differentiation strategies should be implemented to promote the green and
low-carbon transformation of agriculture.
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Figure 1. The framework of the internal mechanism of digital economy to promote green and low-carbon development of
agriculture
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Table 1. Digital economy development index system
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Table 2. Green and low-carbon development index system for agriculture
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Figure 2. Trends in digital economy development across China and the three regions
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Figure 3. Trends in green and low-carbon agricultural development across the country and three regions
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Table 3. Descriptive statistics

=3 R MGIER

A B R A e UM BIE EE BME S RKE
flREA HFETTRE Dig 300 0.151 0.130 0.0183 0.848
e & ol AR R FE Green_c 300 0.326 0.109 0.169 0.670
BT R R gdp 300 10.95 0.432 10.00 12.15
WA AR 7 finance 300 0.115 0.0345 0.040 0.204
P AL & WA urban 300 4.101 0.180 3.635 4.495
NFTBEARIKF edu 300 0.0216 0.006 0.009 0.0436
A L& Electricity 300 4935 1.236 1.504 7.575
AR HoR tec 300 4510 1.057 2.127 7.064
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Figure 4. The correlation between digital economy and green and low-carbon development of agriculture
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6. SCIEERS SR
6.1. EAEEYT

V84975 Z IR R T HOE N 3.18, AR/ TR DOE 102 AL R 10, RWIHIAY i B AR R (A A
FAEFEE 2 IR R . & 4 REF AR AR LR O ARRR A &R R B FEE RN 0 a6 2R, il i
NIRRT RN BN EE 53R o Horbr, BIBY(1) SR Q) FE xS LR HE, I AN A R iy ] 52
BONNTETE, T e WL 1IN E RN, 15 A S Al B A7 22 R AR b 2% AR A Je 1A S B
SN AR B, R Q) EARAL(6) DY R MHELE, AR, DA AR 2 A R
ERN, Brairx ik s kiR I, 2REW, TR B EHEMME M. FinizEtEE,
By 2t ZBAE T AR AP AR 1% 5 25 KT T RN IE, X450 JTHE 8 22 5 Al 2R ik
B e LA R R TR 22 HE SR A, IRIARBE 1 45 2 B8HIE

6.2. IREMHKE

6.2.1. BEMZLERTE
e 5 5V FR, KA TFE5mHE —WEENE B RN G, 488 RH 2% 0.246, H
12 1% B E VKT R 83, X RHBURAT G RN IR RO SRR & R B 53 1E R 5.

6.2.2. faREALIE
w5 5 FIQFR, RA4ERAE, MFEARHE L 1% 5 99% A M 4s AL . AEH )5, Hv
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LU R B INE 0.234, WEMARA, HAA LA IR R AR AT, X RIS B {E s, 20y
ZUHESn A SR R R A T EE R

Table 4. Baseline regression results

F 4. FERVFLER

B (1) 2 3 C)] (5) (6)
Dig 0.265™" 0.202"" 0.403™* 0.219™" 0.387"" 0.224™"
(5.17) (7.92) (4.90) (9.85) (4.35) (8.66)
gdp ~0.061" 0.008 -0.082" 0.060"
(-1.78) (0.54) (-2.29) (1.94)
finance 1.779" ~0.506"" 1.746" -0.336"
(7.17) (-3.48) (6.01) (-2.48)
urban 0.075 0.038 0.125 0.128™"
(0.96) (0.96) (1.56) (2.88)
edu 6.493"" 5.927"" 5.377"" 2.368™
(6.22) (7.32) (4.73) (2.07)
Electricity 0.030"" 0.000 0.032"* -0.001
(6.36) (0.04) (6.70) (-0.32)
_cons 0.286™" 0.296™" 0.135 -0.027 0.185 -0.896"
(30.97) (74.21) (0.69) (-0.22) (0.83) (-2.73)
EAIE & & e & = =
By e & & e & 5 =
N 300 300 300 300 300 300
R? 0.100 0.964 0.373 0.961 0.395 0.968

6.2.3. BIRREETHELX

BRER AT AT BT AR, W7 IR BRI REARR S . ek 5 ZI3)T
Ay ARSI REE. RHERIE RIS B T 5 HEAT A 04T, 45 R M BT 50 ARolk Sk (R A
JEIERMAMAR 5%, HLARHON 0.282, JFAE 1% B EM/ACF Bl ke, IEMHT @it et Aol 2 g

6.2.4 TEZE

W 5 B4 Mg s, B — W T 2 B NP B T B AR B AR, Mo &5
SO SR EARR R B A 3 IR, HUIX —RUNAE 1% E MK PARSR S o X AUIE SE 4 5%
S AR T RS FEARARAE A 3k — D B0 AT (11 U3 4 W7 45 SR i R f bk

6.3. AL

6 FIQQ)n %1, HFAEIFREMITIEF AR, HiBd 1%EE MK TR, % 6 534 RENR,
B B A S AR R AR R 9 1 HLE T 1% 5 3 PR IG , BAR G135 00 A b 45 (AR & R iy
IEWE 19% 8 FEMEL . H, HF4P 2% 0.140, B2 H)(1)FEAERIH T 0.224 AT R, X484k
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RYPBARQUH AR T 2 Fr e s AR L 2% R R e e 2B o AR o S5 RSCRMBR 2, RIEC 42 0F g
i L B R BOR BRI, I HESh AL S (U IRBR A J o

Table 5. Robustness test

5. REMHARE

A E @) ) 3 (4)
L.Dig 0.246™"
(8.27)
Dig 0.234™" 0.282"" 0.2463™"
(7.64) (8.40) (8.91)
_cons —0.765" -1.017" —0.969™" -0.6231"
(-1.86) (-2.86) (-2.77) (-1.73)
A 2 2 iz 2
Yy E 2 2 & 2
B E & & & 3
N 270 300 260 270
R? 0.967 0.970 0.968 0.967
Table 6. Moderating effect model
6. PAMEER
£ Gréi?}_c 'Esc): Gr(gza_c
Dig 0.224™" 2.291" 0.140™"
(8.66) (5.00) (5.35)
tec 0.037"
(6.17)
_cons —0.896™" -20.311™" —0.154
(-2.73) (~4.99) (-0.49)
A & 2 & 2
A [ 2 & 2
BhrIH E 2 & 2
N 300 300 300
R? 0.968 0.967 0.972

NHE— B IR ARG B B R AR, HEF Sobel-Goodman A1 Bootstrap J5%, HEAT & THFAFA A
W EREARRR A R A SRR . 2 7. 3R 8 SRR, BT AU EARGH KT B B 1 I R
N, FRIFECF L5 A RE A U & 1 X FE R ST BN, BEM SRR BIHT K. R, 4
ARANHT KR AR LR R A JE AR R B B35 IR )8, R B AR B K SF 5 FE Be A5 3 HESN AR )
SRR T M FE R, AERN T, BT B AR S AR AR R R I SRR R 3, 25 b TR K
N5 HE RN, RINBF A58 ARG KX — A AR B O S B R B 2 J 7 A I 2 (R RN
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FLIRHERAN 7 BRI 37.4%, ™ S BORQHT KPR B v e B s AR 2 AR e AU e R v (0 EE 224
RIS, B B Al % AR A SR AFAE 825 IO ELR RN, AN EE ] 1 62.6%, & MBIt &b 4
TRBR K R AR 22 4 1 HLER G YRR

Table 7. Mediation effect test based on Sobel-Goodman method
5= 7. &T Sobel-Goodman 53R H /3R 4G TE

Test Summary Coefficient Std.Err Z1H P14 RN E A
a coefficient 2.291 5.002 5.002 0.000
b coefficient 0.037 6.173 6.173 0.000
Total effect 0.224 8.655 8.655 0.000

Indirect effect 0.084 3.886 3.886 0.000 37.4%
Direct effect 0.140 5.348 5.348 0.000 62.6%

Table 8. Mediation effect test based on Bootstrap method
%2 8. ETF Bootstrap /5 ERIP N NI

Test Summary Coefficient Std.Err Z1H P>z Normal-based [95% conf.interval]
Total effect 0.224 0.031 7.24 0.000 0.163 0.284
Indirect effect 0.084 0.025 3.32 0.001 0.034 0.133
Direct effect 0.140 0.031 4.49 0.000 0.079 0.201
6.4. FRMESHH

6.4.1. XigFRHEM

[ X3k R B AR B DA e 2 G R R 2 S B, itk — B IR U e B AR b R I B e R PRS2 LA
LA HIX R FACRHE, AREE XS REEE, Kb E R O ARES. s PR = K s . Jf
BB X HR B X S IR 37X, ARG R AT 9. H14E 9 ATRN, AN[A b DX B3 22 5 x4l 2
CRBR K SR IIFE A BT AN A o JERE XS AR | rh st XL PEARHLIX L R 7 X R AR & = X X L,
FIBTHCT LB AE AR DX b 2 O fIRRR A R X 22 AR o X B 808 R BT W, AR A hIX

Table 9. Regional heterogeneity
#9. XIBFRM

Bl AR HLX b X P X REFE~KX PR E X
Dig 0.111™ 0.299" 1.724™ 0.355™ 0.136™
(6.41) (2.68) (6.50) (3.86) (6.65)
_cons ~3.038"" -0.348 1.695 ~1.992"* 0.641
(-6.58) (-0.54) (1.44) (-3.73) (1.49)
AR = = & & &
EAIE B & = & & =
BHr I E & 2 & 2 yis
N 110 110 80 130 170
R? 0.993 0.948 0.979 0.957 0.934
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PRI B2 R, IR 5E Al g Gk i A R Kl e Bt A o SR, ARl X AR HOR /)
AR E R, HrhigihX R RECy 1.724, W& TAREHX 0.111 Arh X 0.299, X7 7]
REUR T 74 Bt DX Ab T B e 5 A R, A B 8 SN2 2, DRI o A oMb o R e A e e A1 I
Rite Behh, ORI X AT A5 2% 0.355 JFm TR E 37X 0.136, XA Ae SRR 1 X AR AL
PR BB BOR BB VI T SR B VIAG . 25 EPTIR, B 25 Rl S (IR H K 1 52 IR A7 AE
AP0 X S P, 0 R S DX (I 4 P B R St DR e b X SR, MR 7 IX (R AR AR AR & 32
XK

6.4.2. HERRMEIH

w7 10 fivR, G BAEHEh Lol SRR R Fe it R e I B B4R 7 Pk . B &5 RBUTE
PN R R AR IAR AR 5 80 Fe = AN4EFE 1437379 0.008. 0.067 1 0.151, HIYiEE| 1% 52
P, X R ETRX = AN 0 R R B A B B R ER . RSB RRTTH, P
Frm it AL SRR B AR A AR, A R A AR A I R P A B S e MR JRIR B, HESh AR AR
Rk FEHERERN IR, Berairimid SRt et M E R F B 7 2, Rkl A 7= ) 8 R
RARKEAREAL T R R JE, TN ER AN B (25 4% . AEARO R R e 5 T, e r st w4
R R 258, SEI AR O e . SR1M, TEARNARROX — 485 b, BFE& U £2%08-0.002, HA
B, WHEF AT AR B B A B . 1X 0] RS2 BT 8 A PR kAP AR AR B
T3 THI AR 7070 R HE AT, 5 HL 5 M 4 Atk DR 35 Ko

Table 10. Dimensional heterogeneity
F10. HESRM

Bl Ve Z5 a4 FAL AL flb =R R LMV ARREE T
Dig 0.008" 0.067" 0.151" ~0.002
(2.80) (2.73) (13.04) (-0.49)
_cons 0.131" ~0.697™ ~0.409™ 0.079
(3.55) (-2.18) (-2.26) (1.51)
AR 2 & 2 2
EAIE B = & & =
By e = & & =
N 300 300 300 300
R? 0.970 0.937 0.981 0.954

6.5. [ JHERIR 47

6.5.1. IHEENHALE

AR BT 22 B o AR S AR R R 5 LA T IMERFAE,  SRA Hansen (1999)42 i 17772, 1@
it B Bk AT 300 YRE A HRE, AOCSE R 11 Ak 12, IR B, BB T AN TR E, BE
TRNIR T O S R i & R B AR R R ML . I oA 22 11l s, 4 IEECh L, F Giit&Eh
41.390, P {EH 0.027, /N IR EAKTF 005, HiZ F Gt 84l Rl 5y 32.145, X &S
1E 5% 5 M AKT N, BUr QP Are B s TR RN . SR 1T, 24T RSO % 2 5 3 i, P {E40 5124 0.200
A10.663, i KT# ] 0.05 BEMATF, H F it St A ARG S . B, S THERT =TT
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Table 11. Results of threshold significance test
=1L NHEFMRNER

A AR e F4iit& PH 10%IIfi S+ 5%l FH1E 1%l FH4HE
S aY 1 41.390 0.027 27.779 32.145 46.758
4ot 2 21.500 0.200 27.198 32.454 42.427
S aY 3 10.660 0.663 38.823 49.832 71.127

G2 12, B B THERE A B T THE 1 0.081, H: 95% & {5 [X /8] 9[0.078,0.082], 14 5 fr HLISRLL
i1t 8 LR BB G DRI T I T St . X R, S F A5 R /KA R G 0.081 i,
1E 95% B 5 /KF T, HubR S lm &k FE g2 mm] fg 2 kA B A8 10,

Table 12. Threshold estimates and confidence intervals
Fz 12. NEEITS5EERXE

TR & WL e WL 95% E 5 Nt 95% & 15 LAt
Bt M 0.081 0.078 0.082

g -

8 -

LR Statistics
20
[

10

o |
0 0.1 0.2 0.3 0.4 0.5
First Threshold

Figure 5. Threshold estimate test
B 5. IMEditERE

6.5.2. JELRMEM DR

13 NARLRMERLS M [EAZE R, H A AL (L) B A e N T TR B, KIS T & K
MBI 0.081 73 WA X (AT H 5. BIHMHTR I, MEF LT KK T 0.081 I, HxbAOl 4R Rk
RIBHMEEER B, BAEmAECH 0.626, FEAE 1%K) 5 KT LB R . XREEX M EL,
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Hrr s Aok sx Ok Kk A BRI o 8075t s T T THEE 0.081, okl 2t fikk
KIRIIFE I Ry 0.188, (HIIRME 1%/KF R R, KR EREF 2T R Al S O ARRR A
A IEFFZW, EFE0 R B A TS . 41(2)F151(3) 73 i AR 428 1) A8 8 (1 A 2t 280 [m] U 25
Ko GEREIR, TRATIMALERA R, Brait REE 1% 8 F MK ERENIE, mEas-rir
BAKI RN, RRMEB TR SRS ORI R AR AR “fl U B SCR, Brad
AL G OB K JE I R AFAE T BRI RN . EAE R R, FEMAEHIR RS, Bradt-rir R
(R RO B 1% P 2 10%, 3Kt — PR S - 2 BrAEHES A 2Rt AIRAR R R (1 I R b 2 B e £ U 7Y™
FRLRIERNL . Bk, AP R IR BB R AT, 2 R AL BRs R AR 2 AL .

Table 13. Nonlinear effect regression results

= 13, ELMHNEYALER

A @ &) @)
Dig (Dig < 0.081) 0.626™*
(2.93)
Dig (Dig > 0.081) 0.188™*
(6.11)
Dig 0.427™" 0.395™"
(4.09) (3.711)
Dig? -0.222" -0.158"
(-2.61) (-1.91)
_cons -0.173 0.270™" —0.729™
(-0.87) (21.77) (-2.12)
it AL & P 4 2
A E & & 2
BhrIH E & & 2
N 300 300 300
R? 0.701 0.965 0.968

7. MIRE RS BEREW
7.1. HREGER

R BV 2018~2022 47 i [F 7 2035 A SR KT AN b S (IR BR 5 R KT HEAT DN E - FE LR, |-
SRR 7 807 22 B XA 2R G IR B K R I FEMA S A AL B TE R 26—, fEE O RAc e, 2t
14 RAL B AERAMEMEAR TG 5, B AUt B et A R RO . 56—, HLsI BT R, BOREIH
KPFEHF A SR GO R EPMMER-. B=, REMESHRIN, BFaFFERER gt
R A J A AE W A DI S B PR AN ZE P 57 o P AE PO AHIX, B2 e xt AOl 2r Cu IR & KT 3
B IR E T, TR P AN AR A X R TN — 2 R X, Br B ARk SR AR
KR LA 37 X B R et R . Bt etk e RVBAE AR & R0k
JEIX=ANYEE EAAAE AR AR, T AR RAAE SR AR, (EAE R SB00, (TSR,
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7.2. BEREIYL

721 FBFEREIES, EEHSWHER

RAET 23t SAO IR A, N A HESH B BORBIA AL (4 R 5 4 b . X B SEHLRE HE
TR SR REE H, CARTHE R GAR M E, JFRIRAQ BT HY . MR O, Iy 5oR
FEAO R BIRH], feREB AR S AR R R L S, AR T G50 dh s, S SmA s
Wi RN, KR oo i, ZORWR AR 2 TUE, EREE. ke a0
o BEAh, RGN S ARM IR, G 2 MR BT AR L SR, ST e, 4
AL AL . BRAEAL . SRR, TR AR + iR IR S AR, BT 2 MR .

722, BUBFATNERE, EHRISEERSRE

TR A GG R R T A A TR A DA . BORPRE AR KB, B
BTFAESHAME, AR . BamB R A, MR ECE G S R, TR
SHITEON . R G GE, WIS RN MR E A . B A
B, B R RHF R L RSB B e A 95 O P 5592 ek . B 2 BNV S S
Wik £ AT R, W2k F U L 4 T SRS, BRI A R W R A G 5 T
TR, BRI R QOB IE A AT TS BT A ML

723 QIRNHFEESH, f\WL SREE

AN B R B AR SR AR R FE B B AR . N DU B B O R, SRR
=07 A RS R S N, g2 Rz, RIS R ST B AT Lk, FERA S AR, O 2 M
LURENTE FT o AR 55 =07 SO IR SSAFAE R T, AR BRI TN A& RS T3 R SR, B
55 BOAT X EAE FI I . B IIRVE AR 2R, B A e RO B e R 35 AR S 152 1, 3T MK
TEMEME. SUnERIAERAIBOT R G, LERIE, E RYESEHESN SO IR S5 6%, 1240
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