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Abstract

The digital economy, as an emerging economic form, plays an important role in reducing planting
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industry carbon emissions. Based on the Panel data of 31 provinces in China from 2011 to 2020,
this paper uses the entropy weight method to build a comprehensive evaluation index system for
the digital economy, uses the carbon emission coefficient method to calculate the total planting
industry carbon emissions of each province, empirically examines the impact of the digital econ-
omy on planting industry carbon emissions through the two-way fixed effect model, and verifies
the inverted U-shaped relationship between the digital economy and planting industry carbon
emissions. The study found that the development of digital economy significantly reduced plant-
ing industry carbon emissions. This conclusion is still valid after the robustness test of instru-
mental variables estimation, replacement core explanatory variables and replacement explained
variables. There is a significant inverted U-shaped relationship between the digital economy and
planting industry carbon emissions. The carbon reduction effect of the digital economy is particu-
larly significant in the eastern and western regions. Based on the research findings, this article
proposes the following suggestions: improve the construction of digital economy infrastructure in
rural areas and promote the deep integration of digital technology and agricultural production;
develop new industries and formats in agriculture and rural areas, and promote the upgrading of
rural industrial structure; and attach importance to the balanced development of digital economic
equilibrium among regions to avoid further expansion of the “digital divide”.
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Table 1. Planting industry carbon emission sources and coefficients
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Figure 1. Total carbon emissions from the national planting industry, 2011~2020
B 1. 2011 §~2020 FEEMELFBFHIRE 2

422 BHBRBTE

7251 (Dige) . {ESTUEIEFEH, Jyik Gl (E 5200 il TH 45 A 2 2 UV, A SO B F &0t
OB, FH InDige #ow, P& 5 °FJ7 5 (InDige)? %ow .t B BT B 74 5F e br R I 48—
P EERRAE,  HOK 250538 #OE A0 F 0 /AR DGR A R BB 2 0F, UK S %R [ 28] W 7L 072,
ELEE Fe 2. BLREMAT Ml A v BRI P2 b= R L . B 3l EL I P S A e i R
FAGEE BB T AT KB R A R, Biktnge 2 Fos. e BB R AT Wt W 75 il B R A B
RN G5 ol N 532 U R, BB = k= H A 0 B3 Ik 25 8 B B AR R N D 3R
R 3l FLI0E 0 P HmT DA B Bl B 3l i 3 SR SRR . ASCR ARG E 7 45 R IR, LR
AR RENE S I 5524 1y FLI I R AR AN B 7 itk RSB LT IR IR e 8 I B2 2 5F R K-

Table 2. Evaluation index system for digital economy development
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Figure 2. Comprehensive development index of digital economy in 2011 and 2020
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Table 3. Descriptive statistical results of variables
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Continued

Dige 310 0.371 0.174 0.077 0.982

R & InDige 310 0.308 0.124 0.074 0.684
(InDige)? 310 0.110 0.083 0.006 0.468

InGDP 310 4702 0.191 4.215 5.217

INSTRU 310 0.879 0.394 -0.523 1.417

A InFirst 310 3.094 0.496 1.844 3.745
HC 310 0.020 0.006 0.008 0.041

InPOPU 310 2.313 0.649 0.401 3.594
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R M RRASRN, B oAb A B et s R AR, XS IR SRR E, DR AR S 2 5 K )
W& et LR M ECT AP R B BONBGA I BUR,  Beg (et ax CURBREAR QB S w2k
BFORIRIFI R, LA™ kg, AT S 2 B PR M B HETBOK T o

FEH RIS, Wk 4 FQ)FIFTR, A GDP AKF Polkghi . A % xR BRI
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Table 4. Basic regression results

T4 EERIVFER

. @) %) (€)] 4)
A InCE InCE InCE InCE
Dige -0.702"" -0.644"""
g (0.099) (0.103)
InDide 0.926™" 0.735™"
g (0.198) (0.263)
o -1.526™" -1.515™"
(InDige) (0.132) (0.204)
0.250™" 0.239™"
InGDP (0.086) (0.081)
0.310™ 0.326™"
InSTRU (0.082) (0.078)
InFirst -0.051 -0.211"
(0.086) (0.087)
1.755 -1.978
HC (1.637) (1.695)
0.360™ 0.539™"
InPOPU (0.178) (0.172)
cons 1575 -0.667 1.269™ -0.982"
- (0.038) (0.591) (0.048) (0.564)
N 310 310 310 310
Province Yes Yes Yes Yes
Year Yes Yes Yes Yes

Standard errors in parentheses, “p < 0.1, “p < 0.05, ™p < 0.01.

5.2. FERMESH
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OPRARERMLIG . R EHLX L PG AR DORUR AL X AT 70 LR, 25 5 B e B Rl R M A R R M ) X
SRz, X PR SR 45 R AN 5 s o ZR Bl DXORT o st X (1 [ 9 AR e 19 97K P R E 8. R
A X 22 B LA K A, BT At SRR AR, B S TR, B 5 R R
Mk VU X B AR B R T R R D B, (B, ARFTH B AR BRI, AT B AR MR I LA
TR HETR AEARNL . BT RIS, MRDARERA R AT K. P XMUR AL X #y2e
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DR AR HE TS (8] U5 2R O S (E R R 2 A6 o i B it DR AR et [X B 22 B i JR KT
i, BrHoR SRR G AR, B2 T I SR AR 5

Table 5. Regional heterogeneity test results
F 5 XERRMRIEER

A5 RERHL X b X PUEBHL X RALHX
1) 2 (3) 4)
Dige -0.741"" -0.326 -0.374™" -0.536
g (0.191) (0.407) (0.139) (0.443)
InGDP 0.733™ -0.568"" -0.028 -0.036
(0.147) (0.159) (0.110) (0.084)
0.526™" -0.538"" 0.223™ -0.106
INSTRU (0.140) (0.153) (0.097) (0.073)
InFirst -0.111 0.398™" -0.253™ 0.355"™"
(0.142) (0.120) (0.107) (0.123)
He ~7.644 2.929 1.304 20.181™
(5.227) (1.929) (1.510) (6.505)
0.687 1.178" 1.194™ -0.056
InPOPU (0.453) (0.658) (0.215) (0.482)
cons -3.579™ 1.361 1.699™ 1.418
- (1.396) (1.663) (0.418) (1.613)
N 100 60 120 30
Province Yes Yes Yes Yes
Year Yes Yes Yes Yes

Standard errors in parentheses, “p < 0.1, “p < 0.05, ™p < 0.01.

5.3. REMHRE

ARSI =R ERAG I G A BRHEBC A R R . SR, TRAREYL, TAAZ
LR MR AR R BT IR — o ASCATRER N AT RIFA PR XA AR ). Al Bk
R FF SN S AR RIS BOR I &, IRt BORT IO BERE R, M0 R R L sl th 8 AN Ky
BORMINIH . — R AR R o B SRR SR A UL IF) [ 5 28BS R 2] 1 A8 4 S B4y [ 8 28O8E,  {HL AT
DR E AR R, BN T RA M. A USSR EE[28] 07715, LLHT 1984 G4 N[ € F s
5% A0 E—FaEE BRSNS RDUE N TR R, — i, rafik 2 UEsE R
SER BN A, PR PE S s ST, AR LI SR MBS BOR A e, AR STl B
1] 5 FEL U P8 PR BARARG » el LA v 380 i b B TS, #0035 2 HEALL P 2% F o SR — B B/ — 3R (2SLS)
W TG TR RV BRHE R 808, 25 Rk 6 SHQ)FIFR, BFEFFHEEREAE 1%17KF E
B NG, W T RTA A EASE R R . 5B, B ORI R SR MR A P A AL
BT LR AR T REAFAE W, SR TG AF 2810755, A R A B A B FR AR BT
BTG, AR5 6 FHQR)FIGRFTR, 7T (Dige_PCA) FAE LB HEBGRE I (¥ [5])H REAE 1%[7K
FERE NG, M RTRS R AR . SR =, BRSSO AR R HE SR S (CE L) B el
FE MV B HE R (INCE) HEAT AR AR VA6 o fheL b B HE TS 56 B2 AR M B HE TSR 55 28— 7 M s i 22 ok R
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o MRIEL 6 FR)FNA R, B 20 Bk i b e HE S B R i 1 [V R B AE 1% 9K B2,
VeI 22D RE NS B35 PRI AL BRI BOR B2, ER T EIR G AR A

Table 6. Robustness test
< 6. FREMRLE

AL 1) 2 (3)
At InCE InCE CEl
Dige -1.792™" -0.201™"
g (0.350) (0.064)
: -0.080""
Dige_PCA (0.010)
0.472™" 0.323™ 0.386™"
InGDP (0.135) (0.085) (0.053)
0.381"™ 0.347™ 0.351™"
INSTRU (0.112) (0.079) (0.050)
. -0.215™ -0.137 -0.606™"
InFirst (0.108) (0.085) (0.053)
0.791™ 0.150 0.393™
InPOPU (0.275) (0.168) (0.110)
HE -0.369 1.514 1.388
(2.136) (1.581) (1.008)
-2.270™" -0.149 -1.580™"
cons
- (0.849) (0.556) (0.364)
N 310 310 310
Province Yes Yes Yes
Year Yes Yes Yes

Standard errors in parentheses, “p < 0.1, “p < 0.05, ""p < 0.01.

6. ARGILSBEREW

AT 2011 HF 2 2020 AR A E 31 AN Oy B TIAREE SR UL [ 38 RONAR AL B 5 7 - e 5 A
TNV BRI R, AR R 22 5 S AL R (R AR U BR AR BEAURIL: 26—, Br
20t R R RENS 0 PR AR ML B HETBUK S, B @ AR — AN A 20 a8, FREDE RIS 0.644
NES R, BRS80S NTRASE . B O R AL M 4l PR A R R AR (R PR AGL 36 5 T3 P AT
B BTt SRR HEBOKT Z AR B2 (0 U BUSC R, RIERCT A0t R AT 2 (A Ml Ak
AR R LT, STtk E T RS IR E MR HE. 58 =, Ber DR R AR HE TR 40
1 P B A DX S o P, L 20 T ) Bk 0L A 4 S b [XRT PG FS e [X B O I8 2%, T s XA
RALHIX AN

T ERBELGR, AR N BORER: o, SR AN MK BT LGB i, HESh AL
FTHRARGAWA KRR . MR =5, N TR RIS B BORHES & ek 7 B 20K
AR, SCBLBHR AR E, RmAR TR, AR IR G 5B, REARM AR B
FAAEEL A, AR PSR TG MBS B EOR, HESh B 2R B SR LR HE,
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e A P B 7] — =7 SEAR o INPRAESI R 7 2 AT B, T R AN FL R« 3T AR A AR K
TN RIR AR AL A A TR RETR LA, T AR S T s R il =,
AL X [ e B MR AR BRIBHET 4 J Akt 388 S By 99 [t — 2By K
DR ) B A R 3t DX B 2 B A SRR, RS B O EE 2D i 98 7 S XN AR T TR S
TN AR P PG AR X PR B AE LU AR S, (R HE DR R R R, SRR SR (R A e Y
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