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Abstract

The rapid and widespread development of digital economy has given renewed impetus to efforts
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to peak and reduce carbon emissions, and has heralded significant changes in the energy sector. In
this paper, panel data of 70 major countries from 2010 to 2019 are selected as samples, and an in-
dicator system is constructed to measure the level of digital economy development in each coun-
try using the entropy weight method to study the development status of digital economy devel-
opment and carbon emission intensity in each country. This research utilizes a regression model
incorporating curve moderating effects to investigate how the carbon emission intensity is influ-
enced by the digital economy, while also considering the moderating influence of foreign direct
investment (FDI). The findings unequivocally confirm the presence of a noteworthy U-shaped re-
lationship between the digital economy and carbon emissions. As the digital economy progresses,
it moves from supporting to reducing carbon emissions. Improving FDI plays a critical part in re-
gulating the digital economy’s relationship to carbon intensity. The shape of the curve is flattened
by the moderating effect of FDI. Based on the obtained conclusions, the paper puts forward tar-
geted recommendations in order to curb carbon emissions and further improve the ecological en-
vironment.
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1. 45ig

A BTN — MR EENAE TR, BT 20 el 90 4FAR. X P LALAL AR AN fh 22 5 25
M BRI THESIE S, WOAHE [ ERNATER, Jtbadb bk 17 e .

SAEREIR & A ER T RR R R 1 i B b 2 — . KRR IEE R, [ERRSEES
EHEBCE VIR DG, Ik, RS E Ly 2k bR SRR IIERE, K B OGHE m ik b A5 ik g B Ax.
EWI(Yu et al., 2022) [11FT5RA T, TH 5% B 193 R85 77 BT A AT AR P 22 55 36 K 5 BR858 R 47 A P X —
FARHMER ol o X ECREAE R BRVE A = T ERIHES) /1, &FR 130 2B K AHIX IEAESS /Sl
“EBR” B “BrRA AN A% B bR(United Nations Climate Change, 2021) [2].

TERFETAR, BHE S SRS A RAEERNXR, HAIMEE®R. — 0, HFEsr
N BRE R AR AL T LB . — S 73 BRI S B 7 TR T B 4 B R s R iRk — SRR HE
TR A, RN B A S R A AE VR T #E(Wu et al., 2021, 2021; Ishida, 2015) [3] [4] [5]. Fur&epn]
DABRARAE B A, ok BEURAS G, 3R AR/, /D IR RRIRIAFE, 75 RO &0k & i B R
FETHOUHTRE ) B RIS, ARIIHS — 52 BB DR HE R AR e AR . 59— J7THT, — S8 % KRR AR A A
AT, eGP RIE K R SeHED) T &5 KR, BR8N T ReIR F oK, S B RERHER R A
#Ft(Azam et al., 2021; Ren et al., 2021) [6] [7]. B FE UK &V R Rt —LOFm N A PGS, T
TE AN ELIR D R . 3K L YE B R A 2 R Y AR T B R 3G

A BB B B0 AN B R [ B A B R HE R BRI R . X — R R R
TR T HF S S MR R Bk, MEEEREAAEERARGIN, RHREH T
LU XAMERE T S B, IS T s AR 5 A BT R ik, B
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LU R TR AL 2 1 ML S5 R TR s L AIRBRTT R0 AR o AR LR BT MR 1 — 2R, e
TRV, LTS BRI P B 4 S, BRSNS E B A T R A Bk A
E8E, fnomdol 5N BERECR, M BRI ERCR, > SRR

5 UAE R FCAR B, ARSCAE LA SR AT 1 AR K DTk . 1) AR SCHIE T 130725t R XS BHE
5L IARZ LR . BEE BT BT, R GR R YT R RE SN, (Hil € BRE s, Bradt
(Rt — DI o BRSO T R 2) SRATA AT RN R AT 734 o SCEBEAL T AN FFEE FDI {5
Wi P 2 G SRR R R B U TR A R AN 4 1R 3

92 BAGCEREG R . B 3 BN T AR . B 4 EAGVEREGE . B S NSRS R, &
Ja BATRM T AR BRI

2. XHERERIAR

Etgait A= Mt BraEsmiiges G B EAR . BB AR L mm dig s . gt
A 21 AUk, ARG BHEARWEE . B —~RE BEMEEEARACT) A EHNE S T AP AR
NEEAH T 2P AL

GTWN, GUFRIESTRINBBN . —HEFH IR, BFETH AR B = AR, M
TR PR IX — At g it — 2D B e . BT R BRI R AR 1 A PR AR T G = b S 4 T 55 %
i GG, SREAZGTRI E BN 23] T T2 0. XS T AR i@ — RS A TS e HE
T, EFEAEVEAIF L Z5r KRN 72l 45 4 R & (Kwon et al. 2014; Shin and Choi 2015; Hampton et al. 2013).
[8][9] [10]. hAb, FLI N 38 ok A5 280 1) REVR A FH 8357 R R Al Tk 5 4 T+ R i 5 e HET (Dong et all.,
2022,2022) [11][12]. LML T ML REIR B, 36A B TR JE 454 (Ishida, 2015). $rr 20k
B T BRI . s = g5 4 (RS B GRS BRI T ERTTER, B TR AR A
Wik R AR, BF &P 4k 8 T Re iR (L TE 2 1T RE .

—UEF AR, B AT R K AT BRI IE B R . (5 EAUREEARACT) MR TRt 2E
I H AR B DB HE . BRI G K 2 X B HEGE AE R B . ICT )32 B 3R &
REVR 15 FH 22 (Wang et al, 2022) [13]. SR, AR Hi13E b BEIE 75 SR 9 AH RO 5 80T BicHE G 1 0
(Jin and Yu, 2022) [14]. BbAk, Er 2858 BT B p T PRod & J I BLER I B AR o FLIR I B Al 8 it (1)) 32
1S 22 RN EL B O I FH P S R 340 5 50 H IX H ) RN e RV FE R3S T (Alam and Salahuddin, 2016) [15],
B 1 I HECR E (Dong et al, 2021) [16].

R, B A B BRI €, RIS R AR PR 2 T AR ) i AT A

3. g
3.1. BIFLFxIRHERRE A5

Kuznets K, FEZTREKPEARNE K, BRI SHAE LT KImnE . SR80, EEFIRE I
RrE, BFRER BB RRGE. #1522, KUY RSB RZANRRER “U” . B,
FATI BRI BRI S BF- LU L MMAFAE RN R . X 2R i TSP ast R R R B,
it S Bt 4 22 SE TR I 75 BB ) REUR SRR o XSGR SRR 1 3 2 ICT WA R, i 1 vl s e 2
T, IR T X REVEIE FE A MM (Kim e al., 2021, 2021; Kouton, 2019) [17] [18] [19]. #k4h, $ws
TEHR AR T RO A Grim s L2y, BRI A0 FLI P G, 3 R R SRR RS R B )
B, RZ&SBWASE BT

TEHF LTI B, BN SUR I 0 S T R G e T Dbk, e R Hlilis .
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IBE VLIRS, A8 REIRAE T RIE T B o thAh, B 25F IR BEFFARAS 2 AR, At ik R T 1) 8 (Ishida,
2015). Ky 2eist il LAREARAZ 5y AR, Mok BHURERTC 1) Ao LA, Xy b iz s ] LA BoR 3 8
fa gty AT/ SR RE IR AL . B Br (et 0%, HESh 2 G RO e it i B e BRI Ky
T AR B REEMMEM . WU G501 R IS BT CR AN, 380 G icHE e K (1 AR
SN TR T, AR BT B

H1: #7225 SRRHIGRE Z AR B U B ARZ MR R OR R

3.2. FDI B9iBH{ER

A B B B B LN SIS R AR R e e EE P A A g AR . R R T
PGt AT LU B2 MR 5| A R B AT BT A R Aol AT RO/ 2 i R o A e /2 328

FEZRIE W 5] KBS BB (FDD I IE DL T, A1 B BRI 728 5 R 1 s i A AL 2
Abo XKW H Z AL AR AR AR TP RS S BERBAE P A5 T o Ak B LR AR BE(FDD) AT LAY A%
R RS HE I BOR MV B G, B A7 2%, D BRHEI. X2 R St BORTT DA Bl Al R 3 vy
M EIRIA T U, AR B AT DR S P AR ol S (e T . B RE A]
TH B A PAE ™k, BURFASTINGR S|, KRR TR SR A MRS SRl 255 =k, {2{€ FDI
SEBUIETTSE S /N SN (S | 2 A e b/ S e 72 )y L V5 Rl

FEANE BB BTRAN RARAIE 2K, AME AL B8 T2 A0E [ O R e Sk M AT 70
HATE . IXEEPAEAE DI R RATON T th TXEAT L B SRR B iy, A B BT DA — o0
PRHIGEEF I, SR A e . XA [ B G T RE IR g d mBRHEBAT L . AERXFE LT,
A B BRI B AU B2 AT R e, BT REAN R BRHE K G I, 3o R ASARAR A7 2B S T R

ARAE_ BRI R B A T B R

H2: AhEERREAAEHBORE SECF 25 2 B U B R A E B BT EA .

4. TEAIESREIME
4.1. TEMHR

1) Ol iR &

BRHE IR AR SO F SR ARA T 508 2 (WD I B HE G A B BAE 7= BB (GDP) I Bt , bt
S EAINT T GDP (1) E A B HE AR

2) fRRARE

ASCHRYE DA B A B S BrRE M HER R, 228 DU SOk e I Febr ik R, DL A 0500
I bR S B S E PR AU BT A5 fa bR, JEEUT 15 TidEhR, LUK R AR B A% O 2 7
%, SSEEARIIISRAENE, B 7 ANUHEHESE, R 1, MEFRHTF ST BFET ORI
FEVF IR =AY R B AT R E, NIRRT R A R WL, FRATRA T s E T
BARAR IS B X IEAS T BEAT AR T s A, AR BRI A E R

3) WA

AME B AR BT - SR FH SR AT Ha 2 v A B R O A N I LA 36 o A B R B e Infdi

4) AR

WA ST ACT AR IR IR T A DR SN R R R 7 8 1Y, 048 urd.

SRR KT Rl E AT B0 s — S A ROR D (1) B AR R 3% (Tamazian er al., 2008) [20].
AR SCASE P ] B B T 26 4 4 A (IMIF) 46 i A R 48 080N P i ) 4 R R J AR Bk AT B — AN E R M b R R
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Table 1. Table of weights for indicators of the level of development of the national digital economy

1. ERVFEFRRKFIETNER

—Fdetr T =g et E BARRIE
NS ERON SRS 2.727% WDI

Pzl 5T e % 1.84% WDI

I 5 P17 AR 1T 1) 26 6.301% WDI

Hep A DHHl v [ SR T B R 7.933% WDI
WA HENLE X F 7 L 4.121% ITU

A IR 4 5 RE 73 L 3.993% ITU

BRI 50 5 Hi 1T 19 2 6.33% ITU

JIR S5l gl El 1.715% WDI

2 A I 1.232% WDI

BrraralFAs BUNFEE SCHEBI(L GDP [ 7 L) 2.903% WDI
EEEHENER 4.072% WDI

BHEITR B NI & 14.604% WDI

FRHEL S il R 10.22% WDI

P ES Yl 5 R AE BAR MRS th 11 % 10.324% WDI
SR AR AT W A& 21.685% WDI

SUHEK . ST RSN IR BOS KA BRIV ARG I OSB3R . FRATE AN I P A e R E R
2GR, 12 Inpgdp.

PNV ZERE « 77V 55 ) i BLAT “ S5 R 2007 30N, W AEAR kB9 J7 T & A H (Sun ez al., 2020) [21].
e g e, AR TR R A AR A L 254 R DA R i S (Wang et al.,
2019) [22]o AV A Z I 58 =7 b= (B ARG T35 Pl A8 1 b Ze kel &= ML 85 M I T+ 4%, 124 ind.

REVRZEHE) A FH AT T AR BRI T FEAR T T — R BRI SV FE I L 3R T B BRI A5 1, 124 eso

UM S A SO BURF— 0 2% 2 L 5 GDP I AR A B BUR T 1K 7, 124 gove

N VRIS s AR SCE I 12 [ 8 s X AR oK N VR R Z i, 1244 Inpop

XFAMFEIOK - AR SCAS Ak H 1R ot 0 R 55 e BTE [T PN A 7= e b 0 3 R 220 1 0] 7 OKF, 3e
1 trd.

X R > SR AUME R SRV E AN A, T RIR ST, & 2 AR BRI R .

4.2. ERIE
4.2.1. BEEYRER

AR LT A TR R, FFRFEAR S E BT 20K BUE AT T IR 45 oR Fad A i
B, AW TR ] 5 RONASEAY ol S AR 5 (R v [ VAR, R 2 A AR 5 KPR
T HE TS B2 PR SR o R [m] VS AR 1) B A x0( ) s o
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Table 2. Results of variable descriptive statistics
2. TEMARGITER

ZE A% e i B/ME BRAE
T HE JBCo 52 700 0.415 0.295 0.0597 1.468
HME BB B 654 22.41 1.956 17.33 26.96
AT 700 0.342 0.115 0.0532 0.623
SR R 700 0.491 0.233 0.0843 0.955
LK 700 9.488 1.130 6.663 11.54
Pk 700 2.457 0.754 0.950 4292
X ANTE K 700 0.955 0.504 0.228 3.791
WA KT 700 68.61 16.56 22.78 100
RedR &1 700 22.58 16.92 0 81.07
B 700 17.20 4.531 4.807 31.84
N R 700 16.49 1.681 12.67 21.07

cei, = 3, + pdig, +/32dig§ + B, In fdi+ B, fd, + Bsind,, + Purd, + p.es,
+ B In pgdp,, + B,gov, + B, In pop, + B, trd,, + B, nwage, + o, +y, + &,
K(DH B~ B BARANFERRRE . B, R EHIN. o, 1y, 53 AR ] 7 2508 AN 8] [E] 5 N . e
FRBENLR Z T
4.2.2. FHYRER
LR RS R E i, A E BRI (FDI) AT B S AU~ 4 5F SRR < &, J9#R 5T FDI AR5
RUNL, LN AR
cei, = 3, + pdig, +ﬁ2dig§ + p,dig, xIn fdi, +ﬂ4dig5 xIn fdi, + s In fdi, + B fd,, + p,ind,
+ purd,, + Byes, + B, In pgdp,, + B,,gov, + B, In pop,, + Bstrd, + B, Inwage, + o, +y, + &,
KER IR EIN T B F L5 KK 550E B % 158 B dig, x In fdi, A% 725 K g K
ST 5 AN E B 0SS E digl x In fdi, , FeAEHIAE RS R OMHE .

5. SEESR
5.1. BFEFERAFMELSR

18 W R A o 1 1 R 0 7 2 5 R B KPR AMA R I FERE L, 5T 70 ANEF BT L5 KRR BAl
{F B EEA E TR NMEOAE, FERENESE— P AR E R FEF R BT, 250
A 1.

TR B IFEAE K, B 2w @it P E R, sk, wE. SEEMURRER TS
b kik. SREEZHL, RKESEZROBTEF KRR, MEERZENTHNER ST ERE
e Sysm it B R 2 (Al 2ZE FEAE A BRVE I N H 25 2.

5.2. WFLFHHENGEE N EER O
N T T BT R KT Xk DXCSBR HE TS B (RO R, HEAT S [ V1, 3 e kA 3] g 2 7 A 7
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Figure 1. Level of the digital economy by country
1. BEIBFEZFKE
Table 3. Empirical results on the impact of digital economy development and FDI on carbon emission intensity
3. WFEFEARMINE BEIER AR ERGEE A2 0 STIEE R
Q) 2) ()]
TRHEBGR E BRHER R TRHEBGRE
ik 3.672" 2,932
(1.239) (0.998)
GRSy -5.177"" -3.999"
(1.768) (1.434)
A E BB % 0.001 0.003
(0.003) (0.003)
SRlKF -0.112 —-0.264
(0.238) (0.244)
R R -0.296""" -0.313""
(0.089) (0.073)
b2 -0.062""" -0.057""
(0.021) (0.023)
AN TR 0.052 0.012
(0.041) (0.046)
WK -0.005 -0.005
(0.009) (0.008)
| -0.017™" -0.013™
(0.005) (0.004)
BURCH 0.011 0.007
(0.008) (0.006)
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N A 0.021 -0.030
(0.158) (0.201)

i B -0.109 3.510 4.102
(0.207) (2.960) (3.650)

FEA 700.000 654.000 654.000

R? 0.238 0.424 0.488

Adj R-squared 0.226 0.408 0.472
F 8.878 7.024 9.660

TE: RS ONRREARAER, 7T TR BIERRTE 1% 5% 10%K T B3

3 RN TS RO B . TEAE EHAVE RN, BEA TR AKX R
SR IR R, BEEAKCEN 1% MR, B RIS Bk R R 5 S A 1% 07K
T ERE. BEG)HIANTERLRFESRER, BFETRBEKTRITFITOWA R, BRREEH
ANE, AREARTT M SRR —5. XME TR SN KR SERGRE 2 R E U BORR,
FURF RUREBE S BT S 5 I R B HE TSR B2 IS B RS .

N T BT SCAT I IR 8] U BUOC R/ T4 At 5 P (5%, RIS Lind J T. Mehlum H.
Sasabuchi S.55 NYEAHICHUR N FIBE T J7iE, AT T AE R 2 ih BT, KINZ S B
TR FLHN 0.370 KIAKF L, RFFEZHEF 7 EIIER U B R 2R A0 461, BDRG 6 45 FHIESeA7 /e {8 U &Y
KR

A SCHEZ) 1 PR AZ AR B TR U BUSCRIN, SRAT T Aiken F1 West (1991 4F). Dawson (2014 4F)
L& Dawson I Richter (2006 4E)5G I 70HH 0AT A7, LK 2.

4.7
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Figure 2. Relationship between the digital economy and carbon intensity

2. WFAFSHHRCRE X RE

E Bl o M AN AT AL TR, BATRT LTS M S 2] — AR % HErr 25K 0.370 B
S FBURASGREZ LT, R, — BEF AR TR KB 0.370 BRIME, T2k
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JBCHR L A AR, BRHETSOT AR08 o WIIRT B, $07 255 K A JE mT BE AR REIR 3 SR 2L L PR S A
M BB HEB BT SRTT, B AT BRI N A7 AL e R IR AL, Al A 2 AT fE SR 2 g
VR RBR A, TSI T Ky Gt X B 3 1R F

5.3. WHMBLLERS MR

5 RE B A E BB BT 20 AR 14 [ 58 s X7 A AN R AR, ORI FH R 1 35S R 3 A A2 AN R 7K1
MHCFLEBE2RAE T, A E ERSBOS AR R, SERR A R 4.

Table 4. Empirical results of moderating effects

4. WY EIELER

@ Q)
BRHEBGRE BRHEBGR
IS Z 2932 23.527""
(0.998) (6.988)
I a Y ) -3.999™" -32.302""
(1.434) (9.427)
B 55 M E B R A2 B -0.960""
(0.301)
B 25775 540 E B B2 B 1315
(0.401)
ANE BB 0.003 0.168™"
(0.003) (0.056)
SRk -0.264 -0.267
(0.244) (0.211)
G R IE -0.313™ -0.357""
(0.073) (0.066)
Az -0.057" —0.044"
(0.023) (0.022)
XTI K 0.012 0.015
(0.046) (0.040)
Wi oKF —0.005 -0.004
(0.008) (0.007)
eV 451 -0.013"" -0.013""
(0.004) (0.003)
BURSCH 0.007 0.006
(0.006) (0.005)
N AR -0.030 -0.060
(0.201) (0.202)
Lkl 4.102 1.374
(3.650) (3.709)

DOI: 10.12677/0rf.2024.142144 396 1B 512


https://doi.org/10.12677/orf.2024.142144

iR i

o3
FEA & 654.000 654.000
R? 0.488 0.528
Adj R-squared 0.472 0.512
F 9.660 9.762

e ESONRMERAER, T T BERIRTE 1%, 5% 10%HI K B3

MIENAZERRTE , AR5 N LT 5 ME BB A 7250105 550 B BB MR B IR, Ah
[ ELREA BT AR B B 5 HCT 2 By 51 U7 A LR B e 1% 7K B2 2, XA
B B R T 2T SRR L B R R R A B T ER . Dk — D WIS E B B
REAFRIERFEM, #T I PRI ARIZH .

Y = B, + Bdig + B,dig” + B.dig xIn fdi+ B,dig” xIn fdi+ B In fdi

= B+ (B, + B, In fdi)dig + (B, + B, In fdi)dig* + B In fdi 3)
. d((:;)z S A ) @
aﬁ%zﬂﬂ@ (%)

=% (6)

oF BB, -Bb; -

oln fdi~ 2(p, + B, In fdi)

T Ao BT AN E BTt A R . SO I SRS R OG T B A T R R KT IR R A
A4 I 1) (5 U B it 2 RS (T BN AR  A R(3) e IR R B LR I TS G250 A BE U Eh
Tt e, WAl ¢ 5T R — M S48, WAR@). W16 U Blhidkis, ¢ /Mo,
B CBUNZRRBEN, C MR T 2%, HME B R AR s AT LUB 5 € 55T Infdi
M FHCR I, WRG)FTR. @ARMEFIBHGE R, JME BB i Z AR 2 g, (H1E
e, B8 2 R, Fr@Uirr S5E BRI R A BIRECHIE, RUX Az m S8t &R E
In-F2%.

Hok, HREANE B AT P SR . KR AU 2 P AR IA U A (6), HIKHANEE
B Infdi SRS, BIW] /M ohE B A B th P s iizm, WAR(T). AR EERT 0, NS
BB VO SO E BIGR T T B8, - Afy FR 4 H A p BL g8, RARE
5 BB, — B, B WHEA-0.0719, BB, — B /N T 0, VLI AN E BB S8 K7 2 5 5 B HER IR 15
R EF.

9T TR LA R I A I e R B I AN, SR AT SO R I R s ) TR, R Rl 4 R
# T 3, A, AHEAMNE B TR A E R AL, A E B A AR U R 2
%, HPmA®. X— WL R — B I0E 1 /M E BB 0 A 32 T+ 50 4 U 0f ik 6 7777 T8I (1) 2 2L 5
TEH.
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Figure 3. Diagram of the moderating effect

B 3. TR

6. ZFLEBREN
6.1. &5ig

WFFCREEL T 48Rk 70 A EBE FAE A, /7T 2010 £ 2019 FERHEAREIE . 8T 7 EEARE K
P FEbRE RN T LT R BT, THE T & EETE5 R RN BARIKT. WSS T 3450 ko
JEAELE “fBI U BL” i Bhah, BFFCEERT T 4ME BEEBE G M OB B 2 B R ETER . 38
WA R T

B, WRAEREY, BTFRFELEKEEAAN KRR, EEARGHERREERS S RIE
MR B EEZ AR R EE, SERTFNEEE.

HR, B 70 AN E SR IX )2 AR A TIRN T, AT A% 0 & 2 RAFE
EIAELEMER U BK R, RS ARSI, T8 = 0B SR B SRR 200 M
FEHE, B BRIy 5K, JCHRTER BN, W RS S ae IR FEM S AN s R B2 i B SR,
BEE B AU IR, XFRE T KA. — BEF A5k B — i B, R B4 S A eE T
G L RRURTHFE, AT D BRI

e, TR ATAME B TR E RS, R IEAS [F) (1 41 B B B 5 IR KCE RS [F] 1 [ 5K it
X 5T, JMEBEEREN AT SHHBORE 2 X R RS E R EMNE B TR
R E R FHIX, A0 E B A 50 B A 5 S cHE R S 2 1) ¢ RS FEA IR . 7R 4P E B Bt
WA K E FZAHIX, S E B G 7 22 05 5 B il 2 (R OC R I 23, Al 38 2 R ok
AT, Mo, EANEEER TR Z M EFAMIX, Hrast kK] DL PR A 2 ks i
AT R

6.2. BISREW

S B EBUR RO B SRR A5, S Ay TR LR Gl R s g B
Bl DA TS G SRR B, AT DRt B BRI N o AN AT DA i A AR PR RE
A B THESE SRR AL BB R, Aln] DLSEHUAE Pl R R AR E 3k, 4R BEUR
MR, FARREFEMBRHE. RN, BURFAT LA GAHSREGR, SRRSO S DY RS B it »
Sl AL EAT R T G . SRAh, BURE R SRR AT A BRI AR, M B AR e] A
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