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Abstract

Against the backdrop of the deep integration of China’s “dual carbon” goals and the digital economy,
exploring the impact of the digital economy on carbon emissions of industrial enterprises and its
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underlying mechanism holds great significance for advancing the green transformation of industries.
Based on a sample of Shanghai and Shenzhen A-share listed industrial enterprises from 2013 to 2023,
this paper constructs a fixed-effects model to empirically test the impact of digital economy develop-
ment on industrial enterprises’ carbon emissions, and further analyzes the mediating effect of energy
consumption and the heterogeneous role of equity nature. The empirical results demonstrate that dig-
ital economy development can significantly reduce the carbon emission intensity of industrial enter-
prises. Energy consumption exerts a partial mediating effect between the digital economy and indus-
trial enterprises’ carbon emission intensity; specifically, the digital economy can indirectly curb carbon
emissions by restraining enterprise energy consumption. In addition, the inhibitory effect of the digital
economy on carbon emissions is significantly stronger in non-state-owned enterprises than in state-
owned enterprises. This study unpacks the internal logic of how the digital economy affects carbon
emissions of industrial enterprises, and provides theoretical support and practical insights for promot-
ing the coordinated development of the digital economy and industrial low-carbon transformation, as
well as realizing the “dual carbon” goals.
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Table 1. Measurement indicator system of digital economy development composite index
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PrE /AT . FEKE 0.0002429. FEHLEE 1.229. JEBE & 0.7143. RIS E 133, RilHE
1.4714, SEnbflF & 1.4571. HEh4E340.03412,

G —hrUERE = FEKE x 0.0002429 + FERLE x 1.229 + FBEEHE x 0.7143 + RARSMHE x
133+ JRIHMEHE x 1.4714 + S HE < 14571 + £t < 0.03412

(4) A

S GWAED12)5 WA I, L Mk 2 i R AR & 572 BT (Lev) s ILEI LR (Cashflow).
JEALEE B (Share) R BARBEEEU(FD KITEL(Bm). SR AAFESRE 2.

Table 2. Variable definitions and descriptions
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ErE A A Lev ERBAF/ER BT
MER R Cashflow ZEE B AL LI B R A S
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T Sek TR T RS LR HE U LR RO, R R B AR A
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TR, WRMEAZE Di X /A28 D iR INQ2) B)FTR, Kb H2.
ECi,, =b,+bDi, + Zm bControls;, + y; + 6, +¢&,,
InCi,, = ¢y +¢,Di;, + ¢, ECi , + ZCControlsl.’t +u+0, te,

4. SCIE SR
4.1. TENHERMS T

i H STATALS X ARG IR AL & . w R & AR B A ST TR % i, W
%3 PR

X AT (1A% o A R A% B ARG AR R AR B AT 0 A el S, B AR A B Tl AL B HE TR (Inci) ¥IME N
13.516, bpiEZEN 1.533, Fe/ME N 8.343, FKAEN 19.545, #ZOFRAS BH T AU R E/K (D BIE A
0.388, FriEZE Ny 0.35, H/MEN 0.004, F KA 0.94, PEHSIWHTHFLRFRIBKFAE —EER. N
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Table 3. Descriptive statistics of variables

3. TEMAMFITER

s AR FEIME FrifE 2 /MAE IFONEN
InCi 14890 13.516 1.533 8.343 19.545
Di 14890 0.388 0.35 0.004 0.94
Ec 14890 2.782 1.324 0.024 37.516
Lev 14890 0.4 0.183 0.014 0.884
Vb 14890 0.569 0.241 0.011 1.309
Cashflow 14890 0.039 0.036 0 0.452
Shared 14890 0.302 0.043 0.021 0.349
Fl 14890 1.342 2.721 -8.998 78.28
4.2. BRI
Table 4. Benchmark regression estimation results
4. BERFEITER
s [Eie BEHL RBE
-0.651""" -0.472"" —-0.393"*"
Di
(-7.412) (—8.589) (—7.259)
—3.835™" -1.520""" —0.663"""
Lev
(—20.407) (=7.365) (—2.986)
—1.982" —0.441™" -0.158
Vb
(—14.078) (—3.794) (—1.354)
—-1.540" 0.650 0.685
Cashflow
(~1.800) (1.098) (1.173)
0.303 0.124 0.399
Shared
(0.415) (0.210) (0.672)
0.029™ 0.005 0.002
Fl
(2.517) (0.752) (0.379)
10.696™" 12.302™ 12.976™"
_cons
(10.430) (9.541) (7.938)
N 14890 14890 14890
R? 0.434 0.329
Adj. R? 0.426 0.328

“*p <0.01, “p <0.05, p<0.10.
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4.3. REMKIE

BT LB R SR ACT 5 AV BRHETSOR L 2 [ T RE EOARIR, —T5 1, BT B APH R BB A lk gk
DR SO, A AR SEILERR B AR, o AR EE S T BORBOE A I, XA OR
RERERC T EORA W AR, R Bt SR IR BN 11, NSRRI TS kR
ZIE) AT BEAFAE B B 16 DR SR N AR R, AR SR A% O R AR B0 5 — S VA AT A 0, e LR AT )19
N, RIER 22 B0 Tl AV B AR AR, G5 R WK 5. WRPRHRE LR I, B OB Er
WEVEMENA R BT T — 2L SR AT R R S A AR D BRHEG HT FRHRAS 2IRIE .

Table 5. Endogeneity test results
5. NEMREER

1 3)
e[ 2 PR B G 0 L.Di)
—-0.393™"
Di
(=7.259)
-0.312""
L.Di
(—5.847)
—-0.663"" —0.628""
Lev
(—2.986) (—=2.795)
—0.158 —0.142
Vb
(—1.354) (-1.207)
0.685 0.614
Cashflow
(1.173) (1.052)
0.399 0.376
Shared
(0.672) (0.631)
0.002 0.002
Fl
(0.379) (0.344)
12.976™* 13.124™
Constant
(7.938) (8.016)
N 14890 12390
R-squared 0.329 0.318
Year FE YES Yes
Ind FE YES Yes

t-statistics in parentheses “*p < 0.01, *p < 0.05, "p < 0.1.
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FUAE ;. BIQ)NFEHER N, Di ZEAEXE 0.393; FIG)IMATNAE Ec J5, Ec Z2%00.110 &FK
1E, BBV AR i HE O R, RIS Di BN B SR /N A 0.365 HAKIAEZE . XFEHmT WL, A A
A8 e BT A5 I R BAEHE S Bl s FLARAR R FR i T 53, UEBH AR R T FE A S e R B R s
FE A B0 43 FR A P —— 50 G B WE R DL B4 PR HE TS, AR T D3 g 9/ A Yt V1 4 1) 422 PR AR B HE T
% H2 AT,

Table 6. Test results of the mediating effect of energy consumption

6. BERHFEM PN YRR LER

)] () (3)
Ec Inci Inci
-0.255"" -0.393"" -0.365™"
Di
(—2.860) (-7.259) (—6.842)
0.110"
Ec
(4.726)
—0.682"" -0.663™" —0.588™
Lev
(—3.125) (—2.986) (—2.674)
-0.215"" —0.158 -0.134
Vb
(—2.047) (—-1.354) (-1.162)
0.524 0.685 -0.627
Cashflow
(2.105) (1.173) (—1.081)
0.187 0.399 0.379
Shared
(0.583) (0.672) (0.645)
0.003" 0.002 0.002
Fl
(1.712) (0.379) (0.346)
8.762"* 12.976"* 12.012**
Constant
(9.124) (7.938) (7.251)
N 14890 14890 14890
R? 0.302 0.329 0.341
Adj. R? 0.301 0.328 0.340

5 <0.01,*p <0.05, p <0.1.

4.5. RRERE

] 0 A [ A X AN B SR (1 All, AEBRIRAR AT B B, AR P Ia (R oA T A AE BT S [X
s XL X G 20 My bt R e 5 AR HE AR B0 R P 2B . Rk, ERIRIT e R, SR
HIFE 6 i R A 2 AU J ) 73 o LA Al AN [ A Aok P K S031 o AS I 03 T oot L h 4T S A AG 062 »
GRS 7. WL, BBk e B A AR R A R B HERR R AR B R, b AR E A B R 2 Bt
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SEHL PR BB B T B A IR DU T 2 5 R IR D UE TR e ) 8 RaEtE, AR
XA AN A PR IE R S N . AR E A VI RENS R E N B AL T AR, T e O
(K337 58 S ANAEAE LIRS T (R 20, A o5 SE 9 1 sh et Bl .l B e siis, AR 4 fg
B A RUFRAR TR P2 A, $RTHE RS i i, 2SI REFE AN HE I T B 17 [ A bl A
HEE B A R N TR 2 BEAS AR AN SRS 2 5) A A B AR AL, o DA DR IR R 4 - 28 3%
Y3 <k

Table 7. Heterogeneity test results by equity nature
7. RRUERS R IGER

1) 1)
Y Y
A 1l A
-0.230"" -0.378""
Di
(—4.06) (—8.03)
-0.278"" —0.298""
Lev
(—2.262) (—0.332)
—-0.037 -0.238"™
Vb
(-0.22) (0.18)
-0.232 —-0.437"
Cashflow
(—0.923) (—-1.718)
-0.218 -0.230
Shared
(-1.142) (-1.211)
—0.001 —-0.002
Fl
(-0.701) (-1.102)
3.58™" 7.343""
Constant
(6.42) (8.57)
Observations 5620 9270
R-squared 0.643 0.542

" p<0.01,"p<0.05 p<0.1.

5. &t

AWFFLLL 2013~2023 AR A B BT T AV AR FEREAR, F4) R [ 8 SR, 5 588 2 5 K
AV REVR T FEXT Tk A B HE G i B N TERLA o BRI R &8 (1) BT R R T LA 808D T
WAV B HE R, HAE— R AR MRS S K IH RO (2) FABNHLEI R, b Brasrk
Je& B 368 3ok ] £l BB DR T AR R [ (R ik B kD o (3) ARIE BV AT S5 R, B e iR R EX Tl
AV BRI AN AR P AR R A Al e EA Al 3 A 5

MRAE LA BE5i0, ASCHEH AR B P

(1) BTG SRR B FIMECR R R, BURFSTTN H & L IECE, RS2 5 RAE TR
WA R R T 1), BT A AR S SRR AR R & AN S ALS] . IF HAE E 4 3R E A 1 i
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