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Abstract

The role of the impact of digital trade development on environmental pollution is a key issue in
realizing green high-quality development. Based on China’s regional panel data from 2011 to 2021,
this paper utilizes the entropy value method to measure the digital trade and environmental pollu-
tion index, and analyzes the impact of digital trade development on environmental pollution and its
functioning mechanism from both theoretical and empirical perspectives. It is found that digital
trade development can effectively reduce environmental pollution, which still holds after endoge-
neity (2SLS) and robustness tests. The mechanism of action shows that digital trade improves the
efficiency of resource utilization by upgrading the level of scientific and technological development
and optimizing the industrial structure, thus reducing environmental pollution. Threshold effect
analysis shows that there is a threshold value for the effect of digital trade level on environmental
pollution, and the further development of digital trade can effectively inhibit environmental pollu-
tion. Structural analysis shows that there are differences in the effect of digital trade on environ-
mental pollution under different quartiles. Heterogeneity analysis found that there are heteroge-
neous characteristics of digital trade in reducing environmental pollution, such as digital trade di-
mension, time dimension and Hu Huanyong line. This paper provides a practical basis for the man-
agement of environmental pollution in China, which is of great significance for promoting the green
and low-carbon development of China.
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Table 1. Evaluation index system of digital trade
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4. PR

fEF A R EETS YR A 3R [11] [16]E 7T, B4 (1) PRIt 4i(ls), FE =g 55 —
PV IME R LEE T (2) BUNFTHIEEE(Gov), FIBIX AL BCIH GDP ML E R R (3) MRSt
(Er), FAFELTS 4R P4 B 5 GDP I L B30 (4) BHESCHI(R), SRRSO S W BEC A L SRR .
L2 P T BRI S

Table 2. Descriptive statistics for variables
2. TEEAMET

e Bl MIME ¥i{E PRt 22 He/MA PN E]
b R B InEP 330 0.256 0.133 0.018 0.540
AL B InDigT 330 0.085 0.098 0.001 0.483
Rd 330 0.021 0.015 0.005 0.06
Er 330 0.029 0.010 0.012 0.058
A &
Is 330 1.350 0.733 0.637 5.022
Gov 330 0.265 0.114 0.120 0.729
Td 330 0.017 0.027 0.000 0.150
HA A
Isr 330 0.152 0.093 0.015 0.408

3.3. HASHIRA

AR SCAEBA R B BT SRAS PE AN SE R B2 PE RO RT SR T, B8 R EE s Bk A I, ¢ 1 2011 &
2021 £E (8] [ 30 N (A1 U5 LA B PRI £ 3 X)) IR B0 1 D SEAIE 7 A BRORE AR o T4 03 A3 B HETIR
B AL S A TFRAR EEORIR TR (hEgE %) ChEMESTHEE) BUAR A TR ST
FHEMGT A, Bk 7w R TEATACR .

4, SCIFGER
41 REBSRESZEHLEMKRE

HI T AN T 2 AR RO T 58 A DA 38 O S BE AL R T A7 A, AL AR BE AT B i) ] )9 2 w247
Hausman 6156, p (7L 1%/K-F L2, PRI £EX0a) [E 2 R0 . 722 otk [ml AR R v, Oy it G R A48
B AR A OGN, BB Al T AR i SRk — R4 i) R I 2 At T AR 8 P R B TR T
DNRET N B BRI RSE, DIRG9 75 Z K K 7 (VIF) AT 2 SRR MEAR 06, 25 R0 3 o,
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Table 3. Results of the multicollinearity test

3 HEHEMRIER

65 VIF UVIF
InDigT 2.59 0.386
Rd 2.63 0.380
Er 1.13 0.881
Is 1.57 0.635
Gov 1.78 0.561

4.2, BEAERYILER

NPRAERASSR AR E N, ASCRHZBLRIHE, W3 4 Pos. MR, fERMAIEHAZ I,
K7 51 5 B S Ye ) R R ECH 0.196 (B 1), 1E 1%/K-F EEZE N . FEMASEHIAZ R, #7550t
MBS YR 20N 0.187 (31 2), £E 1%/KF LR ZE v ti. Til2 BEHIMHRERE, W oS
Befsm B R E 0, XRS5 R e R 2 A XA S e, B0 7 ASCRRE 1.

Table 4. Baseline regression results

F 4. FERVFLER

1 )
InDigT —0.196™" -0.187™"
(0.046) (0.050)
cons 0.092"" 0.153™
(0.013) (0.053)
controls no yes
province yes yes
year yes yes
N 330 330
R? 0.953 0.954

T 155 WONTREARE R 7L T TR RIERORAE 1%, 5% 10%[IKF ERE. R

4.3. AEMKRIE

1. BN IRVE R TR

TEAW FERIFEAE B 53 B, DR T SR AR I8R5 SR IR P9 AR I8, AT TSR 7 S0 ] g 8 AR
JUE I, MEE RAE N — AN EIRMATTIS, R ER AR S, BRI AR il Be 7 7E . 4t
INEEI5 Re 5507 R 5 R 2 1B AT B AFAE AU R R OG RWAK B . N T R JUX L/, A% TR
2715 NRIBE T 75, 1R &N 1984 Al B i 5 E—a 4 EE B HE AR RSN IAS T TUE SR
7R o KRR L RAE & (Iv).

THASFREREEE T DLW A G E . Bk, P7 58 b0 B s B b o B 85T G A S i i T
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R I R A A 3 £ AR AR EL IR A FRE A AR R . ) S B AR BOR S U B G R R 2 Tl
FEIE[A )RR, XL 1 T RACE MR

MR TRAB RN GEYEZ G, ASCGET 7 PBrBeh 3Rk @2SLS) 7, & 5 4iRE7R, E5IA
THRAR)E, 7RG YRR R B B2 U SGE, iE—P IR T RBE 1 AR i
SeAh, O TR TRASR MG A, ASGEET 188 T AR . IREREREIR, F St ErEE
N TEHARSERE 10, XRU T AR BARGRNERGE T, e TRARK S, MR T
[0 U= i o A A 2 SR A T A

Table 5. Endogenous test
F< 5. MG

() @
2SLS
InDigT InEP
Iv 0.000""
(0.000)
L.InDigT
InDigT -0.236™"
(0.061)
cons -0.008 0.150"*
(0.048) (0.049)
controls yes yes
province yes yes
year yes yes
N 330 330
R? 0.959 0.954
F-weak 168.342

4.4. RENERE

N T DR TSR IIRE N, ASCREL T 2 M5BT, 45 RVEARORFEL 6 T H 2,
BRSBTS GAr B 7 i, ASCRA T E M e Bk (PCAVE N B AT %6, DU S Al A g5 4t
KV FEB IR T)E, [BASHT SRR, Uy 51 5 R AT Qe R AR 1900 B 2 P AR
N, R RG AT — B, R S IES R R RE MR . ik, )RR E
IR &M TE, ASCHERR 7 AbRt Bife. REAMEDSX DA BRI 05, DL TR (K 4 22
FER BRI EEIRTT G, (813 734 (45 RAR IR R W0 51 5 10 AR B 1% B Ko BB N B, X0
ESE T 07 52 5 W PR BT G S i S 2 M AR R I, BN SR E IR R . e, 9 TR R T RE
E FRYIRE BOMLAT A A e L, A SR 52 By e Ja — HIEAT B e S5 RE o, BIAEAE 5 B8 T I (R i
JERITEBLR KUy 5 5 B R A IRAE 1% 25 VKT B2 O 0, IX R 51 2 X B 75 G i) e i 2
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KW HARER . Zal LB, BIERERE TN G2 ERREIERLR, [Hat, BTFA S
BTG Qe S SR A A — AR .

Table 6. Robustness test results
6. RREMRIEER

()] ) ®)
Bl R B S e B i i J — 3
InDigT -0.535"™ -0.181""
(0.249) (0.068)
L.InDigT -0.182"*
(0.063)
cons -0.484 0.533™* 0.151™
(0.430) (0.024) (0.065)
controls yes yes yes
province yes yes yes
year yes yes yes
N 330 286 300
R? 0.915 0.943 0.953

4.5. AP SHT

TERR I AR SRR b, AR SCEE— 0 38 I SIE 2 M B0 IE 07 5 Sl i e R R R Ak s R ALk
BRI TS Qe S . ASCRH AR QMA XGRS RS . REWIE R T IEE KRR TTE,
R FE 2 FLAEAG I A A 35 BE AT BEAEE I GE T I AN A2 AT e B SE R BRI [ 28], ASCFIANT 4t
T30 & 1) Sobel 77k HEATIANE, Sobel J5y2u@ il AFHA v 5 v A AR o RIS S ) AR Ak, R4 TR
AFER AR MRS, KRS R RRTER 7 .

TER T B Q)MEQR)FIER T BN — P BRI R . R, BFRH 5 0 REAE
1% AR F K F R NIE, UESE T H07 51 5 AR R A P S M A B A B3 R A, AT B2
THTRIEFIFRE, S 2 FB—8. #t—DH, @B REE BRI E b 28 i,
R A R @)HEAT A RSAT IS 1 58 — B R HT, Z5RAER 7 MSEE) M (4) 5 . B 57 5 R RIS e
(5 T S AR AR 25 LR A B KRB 2L i m B E M, B R G 0 R BTN . 1K
Ui BB R RN P G MR A E N R A R 2R, RO E R T RIS Je i S s o B PRAR AR S AR
P T+ AR IR FH AR DL RSN B = S A IR S5 B R e, B B TR I 5 Gy . b4, Sobel far 56 (145 Stk —
SHRIN T A RSIAEAE, HIX M A A S S 8ON H B o BAS 2300 15.3%F1 23.8%, X R 2
e 57 5y A R AR B AR IR TS G A Ja 13 o B T 1 3R

5. BF A G EZRMHESEBIELR Y S
5.1. 'S TE

N T IRNIRFCECT A G0 A5 G R AR LA AL, ASCEIN T T IHEROS A, R S AN
NIRRT b e TR RSN Y 3 ST T DU R B B0 5 5 R R AT T A I B
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OO 85 G B RE i W] e SR I 2 e FHE N RIS A AE AR T A AN Al o AR BEAT IR RO R A7 A PEAS B I
HIH] Bootstrap H 2575 1EAT 1 300 RAlAE, S5RANGE 8 FraR, UESE 1 AU 5 5y X MBS Yt S A7 AE L — 1]
RN o

Table 7. Mediator effect regression results
F= 7. PAMBEYFER

O @ (©) 4)
Td Isr InEP InEP
InDigT 0.048™ 0.316™" -0.158"" -0.142""
(0.010) (0.052) (0.050) (0.053)
Td —-0.597""
(0.231)
Isr -0.140™
(0.069)
cons 0.099"" 0.165™ 0.212" 0.176™"
(0.016) (0.076) (0.059) (0.053)
controls yes yes yes yes
province yes yes yes yes
year yes yes yes yes
N 330 330 330 330
R? 0.944 0.916 0.954 0.954

Table 8. Sampling test results of threshold effect
7 8. I THESIRIMFER IO L5 R

I IR A = it I IR F 18 p1E 10%llim 5+ 5%l FHH 1%l FH1H
| single 0.049 48.38 0.003 20.074 23.924 39.573
nDigT

double 0.071 10.45 0.533 20.119 24.649 31.698

[TREIT A BT B S5 RN O P, #E7n 1 T VRS RORE ) B ARESE J Hont S 2 i R 8. 487 SR
ACPRT TN 0.049 I, HXSIBLIS R R EON IR 0.860, XRWIAER T 51 5 K IR IR BL
FIRE TP S AL R TE 20 ST, Ky 52 5 KK R BE A RAM A BTG e 2R, — B
Gy BKP A TTREAE 0.049, HXT IS YL REMi R B AL N 71 H-0.177, I HAE 1% Gk L83,
REMBTAGAEIB R — 58 KA Ja , TR ARG Y A B 25 AR o ESE 7 Wt Feffeix 4, B4
TR G TS R R BT TR . 243807 51 5 SR G A TR AT, el Tk M AL 1 A E AT
HPr B, HOR IR Qe AR R BB HEEERCF R B0 — DR R, Rl R R KPR
P s, ER e S5 MR TH O s s Bt . UL RIRICE,  BLK PR REVEVH FEANTS B HEIR,
ey A o T AR A5 G AR o

5.2. ¥FAGMN IR ZROGHIBNTR

FEX B 5 GG R AW, B O 2 HTIEsE 1407 51 50 0 BRARIA 5215 G B AR A
A, ER B FUAE A SR TR A RN b, TS T AT AR PR B B R T . O IR AN AR R
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DAEANFRELG RO N EHZR, 8 IEFARAFIELE AR I8 707 5(10%. 25%-. 50%.
75%71 90%), iz JH 7z % [nl 5 (Quantile Regression) 75 V:i#E4T TR AT IXLeTp A ki HIAER T35S
GeRT AR B ) TN AL, RENS T A T 2 B A FIPR TS QK R IR 22 5 . W38 10 s, R
AR L, B 5 5 SR B EES Gy &35 IR, X DR T A SCIGIESS R A
figth. BARKRE, BB IO TR, By 51 5 K 0 s m R B DLZHTR/ NS . 7E 90%1K)
rr A, BT RIS G R B R AR, 9-0.104, TIAE 10%MME A, o R SR, N
0.299. X4 REW], EHBLTRACTFEARKI A, B 5 S0 AR s A v B3, X AT RE2
NIX e X BT 57 5 R e RENS TE G M AR HARTS . MR i3 . MR, RS KPR S
iy, BT 5 B GUR E RBOEUD, IR BE R X L X R B R AU, B 5 o R e
g, HIAEI AR RETE 7> RAEVEH -

Table 9. Threshold effect regression results

9. MR EIVALER

Bl S 4 Fafd bRz T1H
InDigT (InDigT < 0.049) 0.860""" 0.167 5.16
InDigT (InDigT > 0.049) -0.177" 0.050 ~3.55
cons 0.254™" 0.021 12.12
controls yes yes yes
province yes yes yes
year yes yes yes
N 330 330 330
R? 0.112 0.112 0.112

Table 10. Quantile regression results
7 10. U EYA%

10%73 o7 s 25%73 7 i 50% 73 for & 75%73 7 i 90%73 oL 5
(efeel) (hee4l) (hapal) (i) (Bed)
InDigT —0.299" —0.243" -0.189™ -0.145™ -0.104™
(0.029) (0.056) (0.075) (0.065) (0.051)
cons -0.008 0.048 0.112 0.190™ 0.196™
(0.034) (0.066) (0.088) (0.075) (0.059)
controls yes yes yes yes yes
province yes yes yes yes yes
year yes yes yes yes yes
N 330 330 330 330 330

6. BFRIHLXBHIHESEHFRMYESH
6.1. HFASRFRMES
Br R GENBARE GRS BB AR, H RS G g2 — N2 4EfE A . A TIRAN

DOI: 10.12677/ecl.2024.1341844 6046 TR 4TS


https://doi.org/10.12677/ecl.2024.1341844

T %

HRAFHCT R 5 &7 TN IR BAR S, RSO R G5y = R 4R . B0 ™ Wh(InDigP). L
T4 (INEC) A F N 2 (InDigC), FEXF BT BT /4. [EIASE R UnE 11 R, BFr=f. %
FNECT RS Qe i) REOY RO R B3, DU T B B O R P s e O AR .
W, B R RS e i R R UK 0.334, AT REH TR N B TR - B AR R SRR
F k> T XTI B TR, B T ACHRAR BRI S AR DG P AR . R, B N RIS AR AR S A
AP, (IR PR AR S AR S R4 AT A HET
6.2. R RBEMESH

2 B AS [F] I [) B A 30T 52 50 IR R R AS 38T REXT IR 58 7 AR AN [R5, 2015 4 R LG $ 52 0 K s
MR RN Ak, R TR AR B 4y 9PN B 2011~2015 AT 2016~2021 EPRANE B, FEXTIX
PRI A BB JEAT T AL AT . AR 11 BRI BT GG R, BT SR G TE AN I B PR RS AR 4
(2 2 507y 5l —0.249 F1-0.237, HIXFFSEMTESL T FIJIAR] T 5% 3 MK

Table 11. Heterogeneity analysis of regression results
F* 11 RERMSHEIFZER

@ ) ®3) 4) (5)
TR G U 2011~2015 2016~2021
InDigP -0.115"
(0.058)
InEC -0.198™"
(0.045)
InDigC -0.334™
(0.076)
InDigT -0.249™ -0.237™
(0.096) (0.119)
cons 0.168"" 0.129" 0.181"" 0.032 0.083
(0.054) (0.055) (0.049) (0.071) (0.126)
controls yes yes yes yes yes
province yes yes yes yes yes
year yes yes yes yes yes
N 330 330 330 150 180
R2 0.953 0.954 0.955 0.991 0.957

6.3. tARBELR RS

A A o B XA R R 0 26, MR AN DR R TN A K B2 22 5, thARBL 1 B 2R3
BN SCHE PR R 23 080, 3K 08 22 5 W] B 3 0P M IX 35 AE 5507 57 5 O Joe B s PR S R L AN s . BT
B ASCHERCGH R L P BB A B e G, da el VAR R 1 Ky B2 5 R AR5 Y i . R
12 85 R &R, WAMJHL AR 0 K7 5 S WA S5 G TE R BN, A 1%KT LR, T
LVGME B R 5 KB IS5 R REBOVIE, HAEE. JEE TR b T HIM B 22 i 25 S84,
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A e RN 1 3 E MR T A 7K1 DA BN I BB A B i, 05 52 5 W PR 5 1 G (s i 2 2 DR 0
RHT A B DA BOb (Lt PR s . MR, SIEZIMI 5 MEm, mT AOH
o BTERE BT B, U 5 R R A TR B, OIS SRR EONIE, (HAS
B3, BREBTRIREE MR I K. AN, R TR IX BB 5 5 H AT A 3 PR
50, HEEERTA S MIRNKRE, A BB DO 2 L S5 R BUE A1 B YA . B el
TR REA AR KSR T BIRBCR AL BE ML A5, A TTAE AR SRR TBCE R IS ¥ 71, AT REAT R B 3%
0 P 320 BR8N o

Table 12. Heterogeneous regression results of Hu Huanyong’s Line

=12, ARSI EYALER

1) 2)

R o 2% 2R I 2 e )
InDigT —0.166™" 0.634
(0.054) (1.412)
cons 0.095" 0.424™
(0.055) (0.050)
controls yes yes
province yes yes
year yes yes
N 275 55
R? 0.953 0.953

7. FREBUEREWN

ASCER Y B #7755 R SR AR S SR BT Y i) EL AR RN AN (#2308, I3 T 2011~2021 4
] DX sl S A M S S G 1R WA SR BRI AT 1 SRR S . DT UAS H BU R LR B AR
By 2 SR I B S G RYHEBCR A B I SO, BIECT 5 5 R A ROt BRI 7 A TS Bk
Vo X FIRAE LIRS A PR TG A A 2R 1) A B S AR SRS B IN, SRV R G RIS R B A AR
TR 5=, B 5 R REHESD T R APl s e de, AR A, #t—»
CS NN e ) GO 6 A 7B BUR (ei S 5 N0 VAR K RCUR TP T i o L 3 & ST i A | 2}
Jays AT 7 AR P R R RS G S = BT S SN IS QR AR TS, 8
GyKPRARI, d AT B S 5 BN, e R AR A SRR R, R B S 0 R
BB KPS, A B HEG IR HE AR IR B IE PR . SO0, B S 0 IR TS A A AE RN, 3A
S RRE OB 3t X, 87 57 5 RIS PR R U, PR YR B AR A IX, H05 52 5 A A Pk
M. SR, B S S 0 TS R SR AT AR50 S S M P S e I TRV P S e WA 457
JRYE, HEMPCRAAEZER . BARNE, By AR B dh 87 55Uy R A8
TSR AEAEZ S, BT WA HRG HERCR BT 2077 m S RO B2 . AR 8] Oy 52
XSS B IS ROR AT AEZE 7 o WA Z AN A 40 Ky 52 5y B A RS s i a0 470 20 52 5 Ok
TR . IXRWIFER E R BURIN T 225 18 BT 57 5 B 2 R A A .

Zrlb, AR UUNESRIER: S (CEECTEOREI RTS8 224 S5l A 5
FREUT BORAEIA B ORGP N5 Y2l U AT A S5 82 o i, et SR AR AU S e 2 S5 il 1 it
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RAEAMYTF A AR i AL P HOR B RE NI R G AN BE IR AN IR DT 38 LAk, BURTAT DLHES) ST
WREART &, REEASRBARIG RS S G 1E, IEIR CREOAR (8 S AHE

S IR TR T G B TUE, BT TR 55 75 I WA i A S R G SRS TR
BRI BT 5 SR TR ST GAREE L KA SUE. ROEHE RO OREIRE. S AR T
A A IE B DU A B RIS, ORI NSl L3 7 551 B SR (e ™ B AR IR AN HERE . 519
THIREHATIRIE), I HES A M BE 2R e AL

H=, RIPAARAECERAE T R, BURHE S NI E08 M AL EAL T AR IPA B R,
MR B E 7 57 G AR B R T7 T A A R, sy KR B0a, A Bh A A S 4 M I 4
WHEMRS, S5RHERIESTR. G, S ELBE T 6 R RN, MHBTHEE
R REEE, DLRGE A AT 6 HAUAMRIESD, R A REAMRIAE NS 51 .

S, HEEBC TR SEGRR RS, (et B R o R S e, BUD TR
RGBT ROL A B THESE G WM HG ST R s R RS Ry s R, Bk
H 2Rt ARBRI B BN RE . BRI & B BOREUR, 37K ML B A ANy - AL AR, TR SR
AT RN A R B R A 87 57 5 DU T o IR I S RN AN S RE 5 38 9 4 7 52 5 I R i 70 38R
S KT R TR m REIR A RCR, SEBUIR 25, Rt B AR ST S M I A T 2

E&WE

B A2 Bl 5 o — M H T 6 N TR BeAn v 1 3 50 5 i 4 B 25 1 AL S5 BUR A 72 7 (24BJY032) s
HE WA SRERESTE A E A HEE b 3P 5 B V8 (1 0URE R A B B FLBUR H R
(23A10338009) .
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