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Impact and Mechanism of Digital Transformation on Green Innovation Efficiency of Mining Enterprises
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Abstract: In the context of the in-depth implementation of the “Dual Carbon” strategy goal, the synergistic development of
digital transformation and green innovation has become a key pathway for the sustainable development of mining enterprises.
Based on a sample of A-share listed companies in China’s mining industry from 2015 to 2024, the impact and underlying
mechanisms of digital transformation on the green innovation efficiency of mining enterprises were systematically investigated.
Furthermore, the existence of a peer effect in digital transformation and its exogenous impact on green innovation efficiency
were verified at the regional level. The results demonstrate that digital transformation significantly improves the green
innovation efficiency of mining enterprises, a conclusion that remains valid after endogeneity treatments and robustness tests.
Regarding the functional mechanisms, digital transformation promotes green innovation efficiency by optimizing resource
allocation efficiency, enhancing information transparency, and reducing supply chain concentration. This promoting effect is
particularly pronounced among upstream supply chain enterprises, state-owned enterprises, and heavily polluting enterprises.
Moreover, the digital transformation of mining enterprises exhibits a distinct regional peer effect, which in turn significantly
facilitates the enhancement of their green innovation efficiency.
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Table 2 Descriptive statistics of each variable
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Table 4 The results of endogenous processing
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Table 5 The results of robustness test
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Table 6 The results of action mechansim

5 it (@D (2) (3)
TFP Analyst SC
DT 0.162 2** 0.186 7*** —0.004 8***
(3.958 6) (6.051 1) (—3.250 2)
Constant 2.278 77" 3.032 57" 3.413 77
(5.534 3) (7911 D (8.780 9)
Controls P P ps
I 7 A~k = z =
I# 52 4F Ay = Z= =
R? 0.114 8 0.090 0 0.065 6
FEA SR/ A 779 674 773




316 g LB R S5 A

2026,46(7)

3.5 BRERMESH
3.5.1 ML BEA7 B 5T

ALTE 7l A AS TR R 15 0 ol 7 9 R B0 L T 3 45
FORIIRBE B8 AT 45 7 A I 22 5. B4R Ui
LTI ST A RRAS Ak 4 Sk L L H R R Ui 8 0
4340 [0 U= 4G 96 AL 107 B8 7 B %o K Ak B R0 5 4 € 1) 5
BRI R Sk R e L BLE 25 AR DL ER 7 28 (D),
(2) (D), HRELW,EF LT AL RE W 4R T 1 UE .
A b A Ml R BB TR T i D A T A
YER . R HR A, ol B8 & e 4olk LA 7= B 45 JF 2R
SR s H AT B R B 1 7T S BRI TR A R

VR BEIRIT S PRk o LU0 2 A 25 M AR A% O 3R 1Y, 5
M A ) i M 308 A e R B T € A1) BT AL
LB A S RCRAR T H AR . il A
M E BT HES T 7 A4 B ] Al S A6 ) T
it ACCE T A AU A . T ORI X Al
2R (LR HT Y 21 B AR O BEAR . R Ui Al LB 7 AR
oot fill 1 S 7 P 8 T A0 BBl 2 T g oKL i
FELE 7 S KT AL B ELAEARE D B 7 A X i 4
b Al 2 BT 9 SCHEEAE A BR . 2 T iiE Al H B
SR AR B nT BEBY L RO T T i R s R Ak
B A BT S T ¢ €0 BT 280 ™ LR A

RT RRERBER

Table 7 The results of heterogeneity test
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Fig.1 Kernel density map of green innovation efficiency

for different levels of digital transformation

M T AT LU Y B0 Al T B s 2 R A
] A i A% . HL 52 B 2 iR 7 Y AR L 10 I 0 Al e Y
PR R B AL 2 AR AR B . SR L,
BT B AR R A A E ()R AN L B I A N
ol 45 K A e B R R v Al R AR TR AR A (B R B 2K
AR AT A S A

[e Bt o 75 A i DX [ 425 22 4 Cohore A 3 X
i Ml B A e B B S e, B R [l AR A

DT, ,=v,+v.:Cohort;, +7y,Controls; ,+

Year, +Company, +e;, (3)

K Cohort,, AR b DX [R) B 500 A8 5t Ry ¢ — 1
W9 @ Al B A A 5 A A M K A K S B 2
1B, 2728 o B K, 2 I 32 3 DX ) [ A 00 07 85
Yo HHEGY FILFRERON AL 0 R Gy, R
T[] R S0 % 47 o A8 i Y R K

8 55 (1) 81 Sy [ 28007 A7 16 M 1 0] 9 &5
Cohort W FREAE 176K 1 B3N IE, X R W H
i Ml Y B0 b B R b DX T A AE TR RN
42 BFURIEBHANEZBEHTUE

SRR 5T A B 1Y [R) B 80 X 45 Ml Al 2
ORHRCRRIME T, A B 50 0T T AR kA7
] U1 53 #r -

GIE.,=0,+0, Cohort.,+0,Controls; , +

Year, +Company, te;, 4

R 8 5 () F B 1l 45 2R 7R L Cohort 19 R HK
T 107K 1 4 25 TE Ul W 880 1k % 20 b IXC [ B
RIORERE A Ml A Ml 25 €0 B1) 37 303 HAT 2 1 32 THAE
Mo BUAALHBIREAR T [RIRE A 2 18] A 5 B XK,
RAET AR H SO L Al BES LB A A H L
S A B, S T E Al S (LRI RCR IR T

xS EHUANFEMEREMNFEFTRE
N0 E I8 55 R
Table 8 The results on the existence of peer effects and

their impact on green innovation efficiency test
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