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Abstract

Based on panel data from A-share listed manufacturing companies in the Yangtze River Delta region
from 2012 to 2024, this study constructs a two-way fixed-effects model to empirically test the effect
of corporate digitalization level on carbon intensity and its internal transmission mechanisms. The
results indicate that the enhancement of digitalization level has a significant inhibitory effect on
corporate carbon intensity, confirming the core role of “digital empowerment” in the low-carbon
transformation of the manufacturing industry. Mechanism testing further identifies three parallel
pathways: digitalization drives carbon reduction by promoting green technological innovation, en-
hancing total factor productivity, and alleviating financing constraints. Heterogeneity analysis re-
veals that the carbon reduction effect is more pronounced in state-owned enterprises, large firms,
and high-carbon-emission industries. This study provides empirical evidence for understanding the
micro-mechanisms through which digitalization drives the green transformation of the manufac-
turing sector and offers decision-making references for implementing differentiated and targeted
low-carbon industrial policies.
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LR, i RES, tREBES, ao HEE, CI N, DT AEUFKT, FC ARTEZHR

fa%, ROA N# =it aize, Balance2 N ARFFMLHIMT AL, Topl0 AR KB ARF K LLG], FL AW 54T

FF, Indep FMAL#E S L], Dual NERG —MEAAL &, vi N/MARLE E RN, 6 I TR] [ E 2GR, e N BE
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1AM GU SR ER, ZOSRBEAS E R L (CHIIIME N 0.633, FRifEZEN 0.741, RHEK =/
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Table 1. Descriptive statistics

F 1 fEAMgt

VarName Obs Mean SD Min Median Max
Cl 11,496 0.633 0.741 —1.394 1.053 1.385
DT 11,496 0.039 0.092 0.000 0.000 0.600
indep 11,496 0.377 0.052 0.333 0.364 0.571
roa 11,496 0.042 0.059 —0.206 0.043 0.191
fl 11,496 1.127 0.664 —0.964 1.007 4.959
dual 11,496 0.400 0.487 0.000 0.000 1.000
top10 11,496 0.603 0.147 0.240 0.617 0.896
balance2 11,496 0.802 0.609 0.031 0.647 2.761
Gl 11,496 0.844 1.108 0.000 0.000 4.304
tfp_Ip 11,496 8.456 0.898 6.665 8.375 11.127
FC $83¢ 11,496 0.573 0.271 —0.165 0.624 1.050
Table 2. Baseline regression
2. MY
@c 2)cl
DT -0.1441™ -0.1339™"
(—2.9651) (—2.7456)
indep —0.1315"
(-1.6675)
roa -0.1010"
(—1.8624)
fl —-0.0077"
(-2.0215)
dual —0.0071
(-0.9078)
top10 0.0666"
(1.7648)
balance2 -0.0244"
(-2.7185)
_cons 1.1645™" 1.2029™"
(107.1065) (28.9087)
IS 18] i YES YES
A 1 E YES YES
N 11496 11496
adj.R? 0.888 0.889
*p<0.1, "p<0.05 "p<0.01.
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Table 3. Green innovation (log-transformed green patents, plus one)

3. RBUHIREEFENY +1)

(1) Gl (2)Cl
0.4758™" DT -0.1286™"
(3.6720) (~2.6376)

Gl -0.0110™"

(~2.9090)

—0.0011 indep —0.1316"
(~0.0055) (-1.6683)

0.0554 roa -0.1004"
(0.3840) (-1.8519)

0.0079 fl -0.0076™
(0.7759) (~1.9995)

0.0181 dual —0.0069
(0.8676) (-0.8828)
-0.1131 top10 0.0653"
(-1.1277) (1.7324)

0.0357 balance2 -0.0240""
(1.4992) (-2.6754)
0.2874™" _cons 1.2060™"
(2.5988) (28.9856)

11496 N 11496

0.008 adj.R? 0.889

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

QIFTKF R BN RECR 0.4758, 7E 1%/KF ERENIE, RAKAEZRE TS E0FiEs. 51
(2R, fEfEdl DT RHAWVER G, SHEAHT/KF BN RE0C8-0.0110, £ 1%/KF FEEFE M.
ZEA AN MBI TN, K P iE 3 b S B KT, 2B PR T Al iR, R HL 153
IO, RPZRE QTS B A IX BN AR A R (1 — 2% 2k T 1645 .

AR T LA R AR (fp_Ip) AR AR RN IR R . ()RR, B KF(DT)R 42
FARMEARECH 02056, 1E 1%/KF ERERIE, REFEAUEZERA T EEE. 5(2)%
N, TEFEH] DT RHAAR R G, 4B A= S B B (1 =1 )4 R £0h-0.0800, 7E 1%/KF BN . 45
BB, BE PRI R T  AEEAEE, HEM R T A BRRE

7 50 T LR B 4 (FC fa 80 Jvrh A AR R LI S A5 . ()8R, BFE K- (DT)% FC &
A RECH-0.1127, 18 1%KF EREFERNT, RPBFHREFEZER T IETELR. 51Q)%xR, £
Pl DT KHAWE R )G, FC FREOHRE R RECH 0.1469, 7E 1%/KF LEENIE, RFMFEL R
(R ARAT BT BB . 25 SRR, B K S r Bt 203, 3R B T AL AR5

P 6 IR T EET AL AT SRR R B AT e R . 7R V4L (SOE = 1), HH b /KFH(DT)xE
TR FE I RACH-0.3671, 7E 1%/KF ERZF N MAEIEEA A (SOE = 0), %R EEAFAHAKE
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Table 4. Total factor productivity
TA 2ERESR
(1) tfp_Ip 2)cl
DT 0.2056™" -0.1174™
(3.4915) (—2.4180)
tfp_lp —0.0800™"
(-9.6692)
indep —0.4681™" —0.1690™
(~4.9126) (~2.1495)
roa 2.0057"" 0.0594
(30.6059) (1.0511)
fl 0.0164™" -0.0064"
(3.5547) (~1.6848)
dual -0.0230™" -0.0090
(~2.4283) (-1.1474)
top10 -0.1799"" 0.0522
(—3.9475) (1.3887)
balance2 0.0129 -0.0233""
(1.1878) (-2.6157)
_cons 8.1395"" 1.8539™"
(161.9410) (23.4531)
N 11496 11496
adj.R? 0.303 0.890
"p<0.1, "p<0.05 "p<0.01L
Table 5. FC index (Financing Constraints)
= 5. FC is (AL 5 £93R)
Cl
DT -0.1127" -0.1173"
(-4.2177) (-2.4116)
FC fR%L 0.1469""
(8.0451)
indep 0.3653"" —0.1852""
(8.4526) (—2.3471)
roa 0.7807™" -0.2157""
(26.2648) (—3.8576)
fl -0.0123"" -0.0059
(-5.8897) (—1.5496)
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g
dual 0.0145™" —0.0092
(3.3662) (-1.1819)
top10 0.1395™" 0.0461
(6.7504) (1.2225)
balance2 -0.0224™ -0.0211"
(—4.5592) (—2.3565)
_cons 0.4471" 1.1372™"
(19.6104) (26.9014)
N 11496 11496
adj.R? 0.179 0.889

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

Table 6. Heterogeneity

#6. BEM
(1) Cl (2)Cl
SOE=1 SOE=0
DT -0.3671" —0.0554
(~2.6458) (-1.0567)
indep 0.0128 —-0.1412
(0.0758) (~1.5964)
roa 0.1571 -0.1618™"
(1.1781) (-2.7391)
fl 0.0000 —0.0064
(0.0060) (-1.4944)
dual 0.0145 —0.0060
(0.7048) (~0.7063)
top10 0.4349™" 0.0135
(4.2895) (0.3138)
balance2 -0.0663" -0.0140
(~2.5670) (~1.4042)
_cons 0.9276™" 1.2433™"
(10.6996) (25.7926)
N 1624 9872
adj.R? 0.902 0.887

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