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Abstract

Digital economy is an important driving force for China to promote green innovation in the new
era. It is of great practical significance to explore the impact of digital economy on green innova-
tion efficiency. Based on the panel data of 30 provinces in China from 2012 to 2021, this paper
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constructs a two-way fixed effect model to demonstrate the influence of digital economy on green
innovation efficiency. It is found that there is a significant U-shaped relationship between the level
of digital economy and the efficiency of green innovation, and there is regional heterogeneity; R&D
investment intensity can regulate the relationship between digital economy and green innovation
efficiency. With the increase of regulating variables, the inflection point of U-shaped curve moves
to the right and the U-shaped curve becomes flatter. Based on the above conclusions, this paper
gives corresponding policy suggestions.
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1. 5|8

B 20 PG R T, H L T I R A ™ B AR A R . S KR R R Y, B SR
J&, RN BRANEIE, BEHEAR. N AR, RIFER, BBt eE LML E RN TE
TR, 2023 aBUN TAERSGIEH, REEHED) KRGO, RIS RPE; HEdhE
REVE = ORI RN R, IR E BT R R IRIA R BB RO RBEBUR, KEEHRZN. Seflds
R B SAHRBIIE, HEREEN T RRES T g 5 “QIF” WS, TEE, S
B Sy e o A e A [ AR R B PR e T 38

TEH — SR A B i, Hr it EEAERE, BONERZET R ERHsi6E. RIEE
RHER IR REFET, RAESMEE KT, EEBR A REBENFIE. (RERrEEFK
RIS (2023 4E)) Bon, FRE 2022 F=. B ME VBT R FEER D BN 44.7%. 24.0%F1
10.5%, LA AI5ETE 1.6. 1.2 #10.4 NE S, FREE TP WA 7 b BCF A S o ik 21 9.2 5
. TCH 41 Jifl ot . G THREanRHL AR O, — T REHE . i ESEB AR RS AT A
Wi, MBI ARG . T, BFAITREE LG R BATT . WWREAFNATTHEE, 18
IR EARW AL R URAC R, SRS RR, WIMHESN A R RSk el KRk, #— P StIlE R E R
JE[1]e BT, EEHFEFRKREREMFBENKR, N TRAZOAHBCE. SH RIS,
e Bl v o R AT EE R o ARSCHE T 2012~2021 FEFRE 30 NI HIAR B0, B E A5 R RS Ak
BT RIS FEAT IR IS, FF 5 BT I M) 2 75 A1 X33 T 1 DA St R 5 N 5 B AE G r ) TR A A
2. BT STERR
WFEF LRI EMERNEN

BEA HEER . KEE . it E S R IR I, BUr &5 —Fh B A s S POE R E .
BB TR S PR, TE OB 5, 5 REVRTHFEFIBRHE, BRI (e ik S 03T R R T 1]
[FIE, B ae e QIR R 71T . U@ G Ay SR B R gk i AR = e g IR, SE
DA =07 O ReAL, 980D AR P R AR AN S e = AR [2] . BT UL B, BTG R R BRI (i it
SHEQHTRCE MR
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HAESKPRE T, BTETR RSSO0 R AL R R . BT L5 KR R AEAE PR KR
Ry SR B A H,, T RIE B, I HAE R B R 5 5 BB I I S B =, B
RMFEEIE L, WAPBOEIN3]. AN, e aSt R ERORI A BRI R SIS AR IR &
SRR, R SR MR TR B T S TR, SBUBHRROE K,  srBIEReRRK[4]. HAa A8yt
KIER)— B, A (i S QBT SR IR T o BTG5 B R AR HE T DAy KA 9 S T+
T B R B N . MRS E B 2 Tt — PR, REIEAI R GETT, AL, &
LRI SRR (5] BN, BTG R SRR At fe Al H KA, ISR R i A B RR
o REMEIE, b SeRas T2 — DI ROR ™ kST, e AE T SRHESRHRA TREAR 1 81
o LREUL L, ASCHRMEGRE 1

H1: Hr Qi B Rxt s CuBIHmR g m 00 “U” B, R/ “Jeih] a2t .

T B B B R R AR X . AT, P ESCT R T R RACTBEERTE, BRI X 5T
WikfeK, 5[] B R BUR— P — PR GEIRZ 35 [6]. AHBHLIX R IF TR AR X, BA S & 1 Tl ik
o, R B2 0 R AL St QBT RSB SE 5 o T VG AR X 2 50 R RAIXT ¥ I AR G0k b B s
By it KR T DB B, Ho SR B H AR s rl B AR MR (7], 45 b, AR IR 2:

H2: B2 5 R R St QB R IR i B A X5 1

WIE A BN R 95 5 R 26 BRI D AN BT TR E , (H RN A R R G S [BIR M A 4S
By i RIS K K L e TREASIN, BRI R SORTHRA Tk, £k T4t
AFHRNS]. TTAKZE, V54— €M E L MR R, Hit, FPRHRAHTSOH TSR
LB, 4R E, AR 3:

H3: WFABIN R EEAERU T2 5 A PR i 2%t QB AR el R vh A M 1 1

3. RERESTEIEN
3.1. HHANgE

ST UL EFRIB N, MR R U [ 5E RS
GIE, = ay +a,DE, + a,DE. + o, X, + 1, +v, + &, )
Hebr, i AREAG, « REFEW, GIE, #rBEAIPIAE, DE, Trfs 8w RIBKT, DEF7HT
R RIEARTHITET, X, Rorte bR, 15 v 2 AR M S I R, & RN 2.
5 18 BTN 55 P 7 450 52008 2 F SR 7 €6 O 97 2 e A o T R R RV AR I, ZE R B
il b, IR B (RD) 5T 2 R K F(DE) — YRR — 58 ELI, K R A SRR
GIEit = ﬂo +ﬂlDEit +ﬂ2DEi§ + ﬁ}DEit XRDit +ﬁ4DE§ XRDit
+ﬂ5RD+ﬂ6Xit +1ui +Vt +§it
Hot, RD, FRBERAR N .
3.2. BEEWN
AL 20122021 4EFRIE 30 MG CF & FERURIARA) BT FRT S, KR F BRI T R iR
BB PIEGHES . P EBCT AR . ChESHHEE) ChERGEEE) (hERESIHERE) .
1) MR
SR OIHTME(GIE). B2 B0 MBI, it jEJE 0157t A SBM UL .
Hodt, R&D A AR 28, R&D %4, WPAER . Tolkis Yuva s S i B, LRI
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AR PR A B R AL AR S P
2) fRBEA &

Wy abt KRR (DE). £ EZEEO|NT STk, MBI TGt KB EIE R(LE 1), N
AR SRR, R IR 75 2045 2B et R KT e 2

Table 1. Evaluation index system for digital economy development

® 1. BFEFLRITFNIERE R

Tl R KT B

— Tk

— 2R dEby 7 E 510 LA JE
LRI B N ity 14 Jit +

I I B e N P A JiF +

K Fe gt o Bly BTG 3l 2 ANPETT TR +
B ol i I 2 HWE A +

BT ARK O B AT AR +

AR & GDP L % +

. F RSN 5 GDP L % +
e SRR ML B N +
HLEL 5% S GDP LLE % +

Al L T 4558 B i f¢.75 +

HLF 1 9% 38 2 T ) Al EL A % +

% Ei b A T N TR & +
B F AT W93 5 A +

Bt A AR 2 +

B DL - Tl 4l R&D N B & 4t 4 & N +

PR L Tolk 4k R&D £ 3% 3 Ji 76 +

HerplHiae ) FAEE LA _E Tl Ak R&D T H (R AT) ¥ T +
FEAR A TR AL A i +

LR R E AR it +

3) AL

LR GINFEEE R BRI AR B AT R AP E A B . P RHIIS) KA
=PI IE S 5 I ) EL R AR s LR R RGN GDP HUW$RAE; 4 B %
B T-(FDL):R AN LA B35 0 X A P e B EE R R T K- (MAR) T AR BURALE .

4) W E

AR HE N BBE (RD) R FH b X R R N5 1 X A 7= B I FU R o

4. LRI SER 7
4.1. EfEEEFER

4.1.1. TEMRES T
BERIR G W 2.
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Table 2. Descriptive statistics

2. kgt

Variable Obs Mean Std. Dev. Min Max
GIE 300 0.5116183 0.4192095 0.0490474 1.823812
DE 300 0.1231774 0.0954001 0.0174385 0.5519432

IS 300 1.282833 0.7105 0.5492718 5.296818

G 300 10.87047 0.4343324 9.849401 12.12258
FDI 300 0.018275 0.0143852 0.0001 0.0796
MAR 300 8.138187 1.881877 3.359 12.39

4.1.2. ERBEEEAZLR

FHZE R WA 3 (DE2 AT AU R BRI, FE). W& 3 LG H, SEaBEEcEr—k
T =] 5 R ECA A S5 BURA REONIE, HITE 1%07KF FIR 3 X — 25 RAE IS 6 AL & 5 )R O,
YL ZFHATREAFAE U BIOC R, Nt —PIRIE R AAA1E U KR, 2% Hanns [ 100 5T 715, 1
17 U-test £ . U-test 255 W% 4 F1de 5. PR ITLLER], PAEN 0.014, 7€ 5%MKT ERE: sk

Table 3. Panel data regression results

3. EIREIERVALER

1)
GIE
DE -3.642""
0.917)
DE2 5633
(1.652)
IS
G
FDI
MAR
_cons 0.824™"
(0.080)
N 300.000
2 0.779
id Yes
year Yes

@
GIE

-3.723"™
(0.791)
5.750""
(1.426)
0.082
(0.135)
0.008
(0.255)
4363
(2.350)
0.025
(0.024)
0.358
(2.887)
300.000
0.787
Yes
Yes

Standard errors in parentheses. “p < 0.1, “p < 0.05, ""p < 0.01.
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Table 4. U-test results
= 4. U-test RIGLER

Specification: f(x) = x*
Extreme point: 0.324
Test

H1: U shape

vs. HO: Monotone or Inverse U shape

Lower bound Upper bound
Interval 0.0174 0.552
Slope -3.523 2.624
t-value —4.699 2.616
P>t 0.000561 0.0140

Overall test of presence of a U shape

t-value =2.620

P> [t|=0.0140
Table 5. Descriptive statistics of explanatory variables
5. BRTEEAMSEIT
Variable Obs Mean Std.Dev. Min Max
DE 300 0.123 0.0954 0.0174 0.552

WA A 0.324, T ff R AR S HUE VG BN 0.0174~0.552, WRAR s 7E AR R AR B HUE G 1Bl 2 7] o 45 SR,
By ait kIR S OAIHRCRAAE UK R, NHTAT KRR S OaHises, Fadimf s
et er QBT AR T, Bk T HI.

4.1.3. REMRE

N [ E 4 R S R, ASOREUN R R AR R 5. — AR EEA T I B R T RE, H
LER IR 6 B, —WRIEEARECN 7, ZRIBEEHREONIE, BMEE: 2RI TE5FREN
SO BIPT BRI AE — W TE, BT DA 72 5 R SR AT e — WG #EAT [BA, L5 R 6 %1
(2), IR ABONT, “IRIETAKONIE, HEEE. KK R, aisck R,

Table 6. Robust test
= 6. FREMAIE

(1) @)
GIE GIE

DE 2454
(0.705)
DE2 3.682°
(1.863)
IS 0.060 0.124
(0.121) (0.136)

DOI: 10.12677/0rf.2024.142167 647 y

>

i

L

B


https://doi.org/10.12677/orf.2024.142167

G -0.025 -0.110
(0.226) (0.295)
FDI 0.142 5.122™
(1.638) (0.975)
MAR 0.001 0.020
(0.022) (0.019)
L.DE -3.373"
(0.806)
L.DE2 4786
(1.478)
_cons 0.818 1.597
(2.527) (3.289)
N 260.000 270.000
12 0.725 0.786
id Yes Yes
year Yes Yes

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

4.2. H—H o

42.1. X RRESH

X 35§ 5 R 1 s S L% 70 S ST ARCHE o FE M FRAE BB 30 MBI AR ER . TR, PEEAE . FE()~(3)
A FNARF . . P M R R . R, REH X E e 25 R R S B AR R R R
RE U R, WX R/RTE P E AP IEA R E . BIERE H2. X—MERMIRFETF, F—,
AR X K 7 2 55 R R AKCTARR TR U i, XS H AR I B, R X &5
Rk, ToAFRREE S, WHEFSEEATH SR M TR K. i X &5 K ARG, BFET KR
s B KRR B T AEmt s 1, BT UG R C i Ak e 1) S I A B

Table 7. Regional heterogeneity analysis
7. RERRMESH

(1) (2) 3)

GIE GIE GIE
DE -3.962" -3.560 -0.136
(1.647) (2.395) (3.295)
DE2 59917 2.024 -4.871
(2.451) (8.009) (10.748)
IS 0.074 —0.082 —0.073
(0.082) (0.099) (0.102)
G 0.853 —0.812 —0.729
(0.686) (0.497) (0.561)
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Bk
FDI 3.636 0.999 -4.666"
(3.412) (0.742) (2.451)
MAR 0.008 0.065" 0.103
(0.084) (0.032) (0.076)
_cons —8.539 9.223 7.704
(7.111) (5.548) (5.910)
N 110.000 90.000 80.000
2 0.853 0.788 0.593
id Yes Yes Yes
year Yes Yes Yes

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

4.2.2. PBHYESH

W RRIEE R 8. HRPLERATE, FFRFREKTF-IRIMALNG, £ 1%KF LEE, =
WIRBCNIE, 16 10%KF LRE; FN TGRSR BN K — R B RN,
15 10%/KF F&2E, R BN REONIE, HIE 5%/KF LR, SHPER N GEER a5 R E
SN SR (0 QR BCR M R P AR T R, B0 IE 13

Hanns 55 [10]7EWF 70 U B 28 10 18 5 380RER, 5 B2 JE I 1538 22 10 22 oSO i 26 TR Bk B RT 455 a5
MRAE A 8 &5 M YRR EE R I 0, 7ES5 FEAT AR TR S, R AT KR S Al SR %
MR U A, R T, Hisafe. HeE R, PR EEIZHTHE R R 5
WHARIEHMAA K532 BF ARG RRAEY KEFR RN, ALAERE KRS HBLEFAT N
[3], #E— IR LIRS R, Bt kE. bl EETR NSRRI, st R B UL AuA S
B (R KT A B A 3R 4R 60 BT AR (4R T

Table 8. Analysis of moderating effect
= 8. DS

(1)
GIE
DE -3.058""
(0.765)
DE2 4.572"
(2.307)
DE x RD -133.085"
(64.517)
DE2 x RD 241.198™
(104.339)
RD -15.110"
(7.037)
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Bk
IS 0.044
(0.117)
G —0.047
(0.199)
FDI 3.901™
(0.850)
MAR 0.021
(0.017)
_cons 1.276
(2.220)
N 300.000
2 0.794
id Yes
year Yes

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

5. ARG L SBEREIL

ASCEET 2012~2021 FFR[E 30 AN I THARESE , AR TH S R RACTHR L Is R ACR
SBM BRI S £ o BB ke, AL UL v [ 5 BSOS Y, AT X SR S5 20 A MR RN A e S
WIR: 1) BTAF RSSO BEAE U RKR, NHTAt KRS LMk SRR, £4
Wl S e et ax L BT AR ST . 2) BT Bt R XS ax (BT RCR B RE M A X i, P 2R
MR, PPaEH X AR . 3) DR IR AR 285 A i 2 (0 QB AR IR A rh A O
TER . BEE WA BNSREL RO 08, B 2 5 A R 250K 3 B8 i K A et it 2 (BT R iR T

ARG REE TR AR 1) IR IR Bt v, BT 2 DR AESk LR o BURF LGN
Hrr b R R, HEMRIE AR, WAL BIRRC B RCE, D T5 Qe HEshax i, 2) &2
BRI A RE, di/NBIX TR St R R ZE R . BUR B RE 48— HLEATBE X A X S (5 FE SIS, i)
TR T RO B X ) S i 5 R it o RS M X [A] St R A R I A IR B AT IR, SR 2R BT R AE X
BRIER BN AL, B R 2T A R UR RES e R SR L QBT R BT . 3) e AR T R SR AT SR BUAE N,
SN ER AT . Br PRl R B R A RLLA,  BURF R 24 1) R 7™ R A DRAIE AT ML A
BRI E HIZFEAT A, Wb B . [F, ZEBIR . T Ok U 4 75 TH RN A M oK 4 €5 61 7
WERBEN, RExEALH AR RS TR, BRG] SAA B r BoR AT RO, LI s R R R .
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