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Abstract

Under the background of “double carbon” goal, it is particularly important to reduce trade carbon
emissions and empower China’s low-carbon trade competitiveness. As a new engine of economic
growth, the deep integration of digital economy and foreign trade has become an important kinetic
energy to promote the green and low-carbon transformation of China’s foreign trade. Based on the
data of 30 provinces from 2012 to 2021, this paper empirically analyzes the influence of digital
economy on the competitiveness of low-carbon trade by applying two-way fixed effect model and
regulatory effect model. The results show that the digital economy can significantly enhance the
competitiveness of China’s low-carbon trade, and there is regional heterogeneity. The digital econ-
omy has a significant impact on the eastern and central regions, but not on the western region. The
development level of technology market plays a positive role in the relationship between digital
economy and low-carbon trade competitiveness. Therefore, it is imperative to vigorously advance
the digital economy and promote its integration and application in the field of foreign trade. By lev-
eraging the regulatory role of a healthy and prosperous technology market, further enhancement
of China’s low-carbon trade competitiveness can be achieved.
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LA AR ARAR[9]

(Z) ARMERRA B3RS AWE. BHEROFTR

KR R 2 569 1 iR AEAL G TR 2y 3. 40 WO Al R AR B, 456 37 A s 87 2 % (IR 1R BT A 3
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Figure 1. Theoretical model of digital economy empowering the enhancement of low-carbon trade competitiveness
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Table 1. Digital economy indicator system

= 1 BFEFIERGR

—detn ek BT B S
LB K AR +
P Foah AT AL FiA +
A B A A FiA +

-
B FEmt B v A N
W I 5 8 it +
IPv4 Hhtik %5 Jit +
ROl 2% 48 6 i N
o 2 5 2 I i .
gt LSO Figt .
o B 2 Hi it .
el K R .
o - 7 55 6 i .
ke T R A AT I 8 4 N
ST R R 5 & .

DOI: 10.12677/ecl.2025.143731 478 TR 4TS


https://doi.org/10.12677/ecl.2025.143731

Jil B3, Wit

R
T EEHE Bl N B A +
G =

A = BRI A +
LR N SN AL _E Tk A R&D 4 %% f¢.7t0 +
B HrIRIE A LA _E Tk A R&D T H %1 Ti +
B AR 3% BSS 4 fz.5¢ +

3) WHEE

FARM R E R TR EBEH G, A BT HES R R 1A 45 v 5 A2 7= A & 0 75 SR i S B4
FOR T ) R AR R BRI R e Ak 9 B S B LA A B 7= S BRR 5%« ARSI NBER T3 A B E N
WA R, WEIR T AR T T S5 50k R 5 565 718 R EAE R SRR BRI %A% 5 GDP
Z Wik Ar e, H TEC RER.

4) BHIZE

(1) BUF R (INNOV), i H %4 L FIFALE AT M &, JEROSHOEAT A HE . Be IRV AL 14 (ENE),
FH R A B o BBV 2 B B EAT 7 B PR BRI (ER) » H Vi B9 BE 58 g% 5% 1 GDP HL B 0K .
2% R IE/KF(PGDP), F A GDP B BT T . IR S0 (CITY), F3W ST AR HO 5. A B
FAL B (FDI), HAMH B B4 GDP Z b &R

(Z) HaM

1) HevE R FEAE
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Table 2. Descriptive statistics of benchmark regression

= 2. FERIFMER ST

Variable Obs Mean sD Min Median Max
LCTC 300 —0.5366 0.226 -0.92 —0.56 0.28
DIG 300 0.1185 0.117 0.01 0.08 0.74
INNOV 300 10.3040 1.416 6.22 10.43 13.68
ENE 300 0.3775 0.148 0.01 0.39 0.69
ER 300 0.0011 0.001 0.00 0.00 0.01
PGDP 300 10.8705 0.434 9.85 10.82 12.12
CITY 300 0.3474 0.182 0.04 0.39 0.67
FDI 300 0.0183 0.014 0.00 0.02 0.08
TEC 300 0.01716 0.0295 0.000186 0.00751 0.17495

(=) EAEEFSHr

FEHATHEME RS2 AT, SRR R AT 2 IR S 8400 45 R &5, Prob>F=0.0000, fHEZEKH
BEATURS NS SR B, A SCadt P I S S8 S R R AT 2 i, ) g T8 R AN A A K

NPRAERE R RS B AR e, 3 P IR AR B I VA REAT [, R RV S5 R 3 Frs.
FERER 1 op, (ORI BT BF AR B2 558 I B IR &R, EERmT A, By adtiid 1 1% 82 1k
AR S HARBONIE, R L PRI S 5 56§ e 2 IR FAE ] FERER 2~7 v, 3B A%l
AR JE R, O MR AR BT U I B M B U BRI 1900 B VKRG [B1H R E 0N
o FERAL 7 of, My @t R R KO 0.4274, RIFEARHIHAMAS AR WH T, BFast KT et
1ANAL, RBRER 2554 03w 0.4272 ANFRAL. ik m] AT, Hoy 25t ek 51 5 58 4+ 0 K B e it
PERARH 58, IZERIAE TR HL. BB 7 b, dishl R ARG EE Ry DURBL, SR A 2 s
FPEARER A 5 38 4 IMIFEAR, HaEd 1 5% R MRS, B R ECN-0.042, RMIQUHIH AR E 14
BT, fIRBR R 5 55 S JI 4R BT B 0.042 AL, TTRERJR R : BORBIHT LIRS A RN E 0w R 22
o, BERBISHEAERE R TT. WAL, BIFERAER S . AR &R RE, SE
SEABRARTBIE N, ARBRTE 5 555 0 R o GUF A RACFEIE T 1% B3 MRS, R RET
XHRAR 52 5 4 I sETHE PR R (e E R, KRR RHOh 0.5276, FIRERR R EBEE LTI, K
ELK i IRVE G B R, S S S ek, [FIRE, 97 al 0 AR BORIE SR T, At b is Gem . BN
(AR AN T 3E b 5 7 2155 3 0 BRAS AR ILIX, D Ah AR Bt T RAFHIE RIS, et 1 3R E ke
RGeS FIEET . ST LA T 1900 2 28 PEKT Ao, 2 W3 T 2r Ak RE s (e BEAR % 52 2 524 JT 132
Tty HEIHRBON 1.3354, ST P9 SR AR A RT DA I S A 24 5 ORI DI T BRFETS A, AER R,
RPN TR BT, UL PRI, W AR AEAE; BT, AR A, RES
RO I T AL P RER VS FE, I R BRHRR . AR B AR VR AR IR o 4 A 3 I S A
Wro b EEESCR BRI BT RER B AT R B 4 R TR R L ey, RSN
T8 293 03 A IO A5 B B B LA RE R AN e PEA T AR . 5540, BEEIREZ S €, XA E R %
5 SR 47 128 T B, S EANR ELRR BB A BEXHIRER 2 53 38 5+ J0 A A FIRA s BEVRH PR 45k v A7 i
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Table 3. Results of benchmark regression

3. FERIFLER

L VARG T BE B DR A e B AR ORI, RO AP A B, A R A A B IR 4 A AT B R
%

1) 2 (3) 4) (5) (6) (1
Variables LCTC LCTC LCTC LCTC LCTC LCTC LCTC
0.5523"* 0.5313"™ 0.5154™ 0.4899"* 04477 0.4227"* 0.4274™
DIG
(5.8952) (5.4653) (5.3385) (4.9837) (5.0116) (4.7821) (4.8188)
-0.0167 -0.0093 -0.0050 -0.0414™ -0.0449™ -0.0420™
INNOV
(-0.8150) (-0.4553)  (-0.2429)  (-2.1315) (—2.3388) (—2.1433)
-0.3010™  —0.2696™ -0.1087 ~0.0640 ~0.0656
ENE
(-2.4242)  (-2.1355)  (—0.9335) (-0.5534) (-0.5666)
7.1617 6.2122 6.6773 6.6810
ER
(1.3220) (1.2639) (1.3785) (1.3781)
0.5723™ 0.5178™" 0.5276™"
PGDP
(7.5089) (6.7018) (6.7283)
1.3300™* 1.3354**
CITY
(2.9772) (2.9862)
-0.3598
FDI
(-0.7524)
-0.6693"** -0.5081* —-0.4422™  -0.5047"  —6.2495™"  —6.1023™"  —6.2260""
_cons
(-52.4954) (—2.5634) (-2.2307)  (-2.4800)  (~7.9408) (~7.8560) (~7.8351)
AL 2 YES YES YES YES YES YES YES
P ) o] s YES YES YES YES YES YES YES
N 300 300 300 300 300 300 300
adj. R? 0.603 0.602 0.610 0.611 0.680 0.689 0.689

7E: tstatistics in parentheses. “p < 0.1, ™p < 0.05, ™p < 0.01.

(E) REERE

N R IR I HE [R5 R BRI, AER 4 FOASIR] B 5 AT AR A VA

F— BIERIMT AT RETE € AW, TR RER 5 5 55 4 77 BOREMAF A — 58 I I R0,
HIE 2 AR RAMR LR M e 7, AR A O E S R
EZE B, AFAE X IB AT, D Gl i (B SEAIE S R0, A SO AR A KIS BEAT 1% XU 48
RALHE. H=, WEFEAN . A gAYy AT R @ MR % . 2015 SE LU A, FREKrr 25
RiE A e, fRE 2015~2021 4 (BT SCIEAM T, 85RWE 4 FR.

Rz DR AT R S 1 AT I A

e —

S
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Table 4. Results of robustness tests

F 4 REMHRESER

1) (2 3) (4)
RO RNG 1B Btz DR & YH R b 2015~2021 4
Variables LCTC LCTC LCTC LCTC
oie 0.4538™" 0.7128™* 0.5197" 0.4902™*
(4.4770) (4.8006) (5.4724) (3.6642)
INNOV -0.0353 —0.0463™ -0.0312" -0.0218
(-1.5238) (-2.3885) (-1.6528) (-0.6806)
0.0544 -0.0767 -0.0876 -0.0106
ENE (0.3908) (-0.6622) (-0.8381) (-0.0580)
R 9.0836" 8.3919" 9.1939" 1.1667
(1.6949) (1.7508) (1.7213) (0.1503)
oGDP 0.5517""* 0.4661"" 0.5031"* 0.5000"*
(5.9441) (5.8409) (7.0284) (3.5402)
oy 1.4947™ 1.3975™ 1.5184™ 0.0000
(2.5147) (3.1313) (3.8340) ®)
—0.3597 -0.2562 -0.3923 -0.6662
FDI (-0.6725) (-0.5367) (-0.8866) (-0.8274)
(-2.1701) ~5.5966™"" (—4.6080) (-2.9529)
—6.7861"" (-6.9633) —6.1344™ -5.7190"*
~cons (-7.1354) 0.7128™" (-8.3647) (-3.7276)
AMARIE 5 YES YES YES YES
IS 8] [ 2 YES YES YES YES
N 270 300 300 210
adj. R? 0.658 0.689 0.730 0.208

7E: tstatistics in parentheses. "p < 0.1, ™p < 0.05, ""p < 0.01,

(W) R ko

1) T XM R RSB

P SRR, AR () 5 SRR, D9UR AN FEAS [ 3t B DX I 7 20 B IR B2 5 3 4 I R
MARERE, Z M AR SCERA R 7377 i, R 3 30 AN R0 N ZR BHX L st DR PG S X =S 2 R
AGEATIENA, FEBVERNAZIRUNGE 5 Fron. ATLAE M, rPEARERHBIX v s DXONT G 3 3 [X £ K 22 0
RREMRAR 7 2 58 S VIR THFAE BB 2 57 o H(1) AN (2) 4 W ] 2R bt XA v 3t X P 0 22 55 A R /K1
PE T 1% BB MACHRE, H B r 2T R RKF R R 1A AL, R X R 52 2 5 4 0t
$T+ 0.3437 AL, F I XARER B2 53 584 S 4R T 2.3957 AL, Hh i [X B3 e BRI B2 5 3 4
Ty HT L 2R B X B iR . W] RE S PRA 2R M X A B0 22 5 LMD i, AEARBERAR B2 53 58 4+
TR AR B T L B R SE I, TR A X IR AR KR R BT A, M T LB LR, TR
B By 7 13Tt (HZ, MFIQ@)TTLLAE ., PHARH XA 2 5 K KPR dd B A e, X%
BAE 7Y 8 3 (X B 7 28 BP0 TR B2 5 8 4 IR BEFF AN W o AT R £ JL ) 7 0 X o e it 5t s 3t
ATEHE, BT BARMAGE R, B KRG LRI T2 THER, REEMR GEHARBR A 23584 1Tt
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Table 5. Results of regional heterogeneity analysis
5 XERRMESHER

(1) (2) (3)
ZRERHLIX R X PHHE X
Variables LCTC LCTC LCTC
0.3437" 2.3957*** 0.9247
DIG (4.1443) (7.1077) (1.4719)
AR & s sl Pl
cons -8.9624™* -0.8767 -2.3503
- (-6.6502) (-0.7523) (—0.9600)
AR [H] 58 YES YES YES
HRF ][] 72 YES YES YES
N 110 80 110
adj. R? 0.856 0.878 0.530

7E: tstatistics in parentheses. "p < 0.1, *p < 0.05, *"p < 0.01.

(I) YERNLHISHr

Nt DR T 4 G IR B AR B2 5 56 4 33— T2 B, AR SO FH R R 13 K R K (TEC)E
WA, BFF AR A G HRRK 51 5 56 4 IR o6 R b R AR

N 6 ks T H AR M K KR 25 SR 5 a5 IR 8. Horp, 11151 (2)
BoR, BEA TR 55w g 3T BN B T IR, SIQIMA T &b MER T K R K
SRR HIN, RonHAR T R RAKH(TEC) TSN AL R . R KW, BFLTFSHAT S REKFE
38 HI(DIG x TEC) RE N 2.2415, HAE 10%M/KF T2 . XEHHE AR TR BRI BE B0 T 87
ST MR AEARIK 52 5 5e g 3T pOmLE], B BT E . BRI M B0 R R B T B Rk
FEAL R 25 3 R AR BRI b R SRR B FH - AT 3 5 25 2 DR B - B R BB SR, 954
FEL TR G R s A ROR, B M g5 M RN 52 5 S5 R BOB TH , RARBR SR (B AR

Table 6. Moderation effect tests
% 6. PP HRRIE

1) 2
Variables LCTC LCTC
0.4274™ 0.3477
DIG
(4.8188) (3.4711)
-0.0276
TEC
(—0.0488)
TEC X DIG 2.2415*
X
(1.8104)
A 2 gl bl
AMAR[E 2 YES YES
P 1) [ 5 YES YES
cons -6.2260""* -6.3012"**
- (—7.8351) (-7.7030)
N 300 300
adj. R2 0.689 0.690

7E: tstatistics in parentheses. "p < 0.1, ™p < 0.05, ""p < 0.01,
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6. ARG ILSBEREIN

(—) B4R

BEF 2012~2021 K[ 30 ANEFATBUX TR, WX 1) [ 52 RN L 3 R AR AT 5
e, RTTECT LB HMRIR A 2 58 S L], S DU S B, BT aBraehs i Ak
B s It Tt. BB, REUMERIGRY], BUr 2B aees B I (L R IE R 51 5 5 IR T
T EGS ARSI L i A Do 2 2, X PE ARSI X S AT . B8 =, By it Al LUl SR i 7 —
R AR B 2 T R 5 5 5 S TR T

(2) BsREN

F—s BLUm b, KR RECTAUT. — Uy R AU SR RO B, @ ek il
O, AATEEREPOVEE oL b BRARIE (S 4 RERE, BIEIES) 5G RLub T RENUE, HE LA MK 5E.,
I ER IR R, S B TR 9, AR AR, M SR OARBREOR, R
WITHAEMTG A Beoh, MGy MR E oA BE, RESOER. KOS &)™
dt, SCRPECTBORWT A AR ACRI - i e RUBTLR AR 5< (0 Hh /s iolb 38 SRR BRSO RUSE #5252

B, SR B AT A R . AR RO, BHRIREE, AR, gkt
BRCIF GO, DR e B BRIl BeAh, SR B AR Al A b P A R AR A
A g5, B Eh P A A R . rh i DA T PR Y], G LR R FLSE AT DA 3 A A T
HREEARER RS . PO X SRR . REE T, BT LT R RA TP B s Ky A
BB, SIREANA, FIRSE R REME sk Al b, ARBRERS TR, HEsh “ RN S” Tiek
o

R AT I F R A B e o B0 B — s xR QB SR I BE, S22 Bt EARLEWE AR B
INRIEN, WHR R A PR sE g A se b B A B R RHSR o INTRECR T 25, 3T
AT G BE L2 AT BWT, VSRR T SRR Y, BBRBOR ZE R IE AT, (e BoARZE R ERBE R
KABMA S . XHEA RENS A ER_E AR QT SR TR VE B ] 2 SEAR 285 v, BXEh A 51 i i i
K, W ORECT- BT R B 5 38 4 ST KT RE 1R -

E&WE

EXRtESRFRETE LAt EMA TP ESF RN ESREENR” (W5
19BTJ039); PRACRIE: LI E 07 AR S LBl EAFR:  “XR” Hir N R bt ilks)
W ES AR g SRR FE T AL 45 SICX23_2115.
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