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The impact of state-owned capital shareholding on

carbon emission reduction of energy enterprises
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2. International Business School, Shandong Vocational University of Foreign Affairs, Weihai 264500, China)

Abstract: Under the background of mixed ownership reform and “double carbon™ target, state-owned
capital shareholding, as a key measure to optimize the governance of energy enterprises, is crucial to
promote carbon emission reduction and create an efficient emission reduction mechanism. Based on the
sample of Shanghai and Shenzhen A-share listed energy enterprises from 2010 to 2023, this paper sys-
tematically examined the impact mechanism of state-owned capital shareholding on carbon emission re-
duction of energy enterprises by using panel data and intermediary effect test methods. The results show
that: The state-owned capital shareholding can significantly promote the carbon emission reduction

effect of energy enterprises, and this conclusion is still valid after a series of robustness tests. Its promo-
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tion effect is mainly realized through the dual transmission path of resource empowerment effect and
governance structure effect. Specifically, in terms of resource empowerment, state-owned capital reduces
financing costs by means of government endorsement, thereby promoting green technology R & D in-
vestment; in terms of governance structure, the quality of environmental information disclosure and in-
vestment in environmental governance are improved by reducing agency costs. Further research shows
that energy companies with low industry competition intensity and high media attention play a more sig-
nificant role in promoting carbon emission reduction by state-owned capital shareholding. Based on
this, policy recommendations are proposed to optimize the governance structure of energy companies
and strengthen multiple synergies. The research results clarify the path of state-owned capital share-
holding affecting corporate carbon emission reduction, supplement the research on the motivation of
mixed ownership reform of corporate carbon emission reduction, and provide useful policy implications
for deepening the optimization of governance system and the construction of efficient emission reduction
mechanism of energy enterprises under the background of mixed ownership reform.

Key words: mixed ownership reform; state-owned capital shareholding; carbon emission reduction; en-

ergy enlerprises; resource empowerment and governance structure
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Table 6 Robustness test
(1) (2) (3) (4) (5)
Ag o i 7543 DC 1 BB L W fAF —H
CE CE CE CE CE
State 1 ~0.007
(-2.62)
State 2 ~-0.002
(-2.46)
State 1 num ~0.003
(-2.47)
L. State 1 ~0.005°
(=-1.77)
L. State 2 ~0.0037
(-1.73)
ROE 0.002 *** 0.002 *** 0.002 *** 0.003 ** 0.003 ***
(1.51) (1.60) (1.45) (2.55) (2.60)
0.003 *** 0.004 "~ 0.003 *** 0.010 """ 0.010 ***
Dual
(1.26) (1.34) (1.25) (2.98) (3.09)
-0.022"" -0.023 " -0.022 *** -0.007 -0.009
Board
(-2.42) (-2.56) (=-2.71) (-0.68) (-0.79)
Inst -0.011" -0.009 ** -0.013 " -0.014 """ -0.019 ***
(-1.91) (-2.02) (-2.53) (-2.73) (-2.99)
—0.005 *** —-0.003 *** —0.004 *** -0.005"" -0.007 **
Mshare
(-2.76) (-2.80) (-3.15) (-1.55) (-1.61)
1 -0.001 "~ -0.001 ** -0.001 *** -0.001 -0.001"
np
(-2.36) (-2.45) (-2.74) (-1.62) (-1.69)
0.796 *** 0.803 **~ 0.799 *** 0.764 % 0.769 ***
Constant
(28.14) (28.22) (31.54) (23.36) (23.47)
Tndustry Pl Pl P P i
Year P Pl Pl P P
N 1513 1513 1513 1513 1513
Adj-R? 0.009 0.011 0.009 0.012 0.011

FE 707 R R el R BAEGE A RIRE 10% 5% M 1% (B3 K

Med, , =B, +B,State 1, , +B,Controls +u, +8, +¢&

(5)

Med, , =B, +B,State 2, , +B,Controls +u,; +8, +&
(6)

CE,, =B, +B,State 1,, + B,Med, , + 3;Controls
+u; +6, +e (7)
CE,, =B, +B,State 2, , + B,Med, , + 3;Controls
+u; +6, +e (8)

3,51 IR AL ZCR LA
By Mr R WL, i A RIR B 0y R
GRIE, W R 25 ]S IR B, 2 e

U R E S, AR T REFITE S,
HOIMAMER G 4 T ARGV AL SRR L B, i — 2
RARRLEATR, NTAR HE A B D HE . R, 5 5
XS AT S AR AR A 9F 5 ) o SA. 5 K (P e
FRAS 55 5% S AR ) AR by Al T % 24 K -
PARERFE B , IEAF A Ry v A BILT 22 o A7 |l
[ )9 45 9 0L 35 7, 65 (1) R (3) B Y 45 R W,
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Table 7 Test of mediation effect . Financing constraints

PR SREAT A S A A M, A AR i A L ]
PErm b R A B 0 R R BC R SR AR DR
B F AR IETE ", SR A B2 R A 4
PRELALAS (AC) (AR FE AR &, 4 HAE S R A HLA
At AT RNE , 5 R L3 8, £ (1) F1(3) 4 45
KR, HA S (State 1 F1 State 2) XJ A A A
(AC) & HCN —0.034 A1 -0.022, £HEA LK
) SR el R VIR £ M 4 B B P SRR b, AT s T
EHEIE £ T 51(2) F(4) i AR AL
(AC) X 98 (CE) 1 R ¥l - 0. 021 F0
-0.019, HEAZSME K (State 1 ]\ —0.007 [F %
~0.004;State 2 M\ —0. 005 [%&Z —0.003) B i Ui
g5, Bl 17 AR B AR BRI RE VAl Bk I HE R 565 2

n (1) 2) 3) (4)
e SA CE SA CE
State 1 -0.012"*"  -0.004 **
(-1.79) (-1.16)
State 2 -0.041"""  -0.002
(-3.45) (-2.95)
SA -0.016 """ -0.015*"*
(-2.68) (-2.60)
.004 . * . 004 . *
ROE 0. 00 0.003 0. 00 0.003
(0.95) (1.80) (1.00) (1.75)
0.008 0.002 0.006 0.003
Dual
(1.18) (0.95) (0.92) (1.21)
0.014 -0.023 """ 0.021 -0.026 """
Board
(0.64) (-2.86) (0.96) (-3.19)
-0.001 """ -0.009** -0.001""" -0.012"
Inst
(-5.10) (-0.81) (-4.97) (-0.89)
Mshare -0.036 """ -0.000 " -0.037 """ —-0.000 "
(-6.98) (=-1.71) (-7.25) (-1.34)
-0.006** -0.001"** -0.004** -0.001"""
Inp
(-0.52) (-2.78) (-0.41) (-2.90)
0.911*** 0.760 *** 0.838 *** 0.768 ***
Constant
(9.39) (21.10) (9.11) (21.23)
Industry Pt Pt Pl eyl
Year i i il il
N 1513 1513 1513 1513
Adj-R? 0.163 0.011 0.164 0.012
He T AR N EE RS A E) 10% (5% K

19% () 8 K-
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Table 8 Test of mediation effect. Agency cost

A5 g (D (2) (3) (4)
AC CE AC CE
State 1 0.034" -0.004 "
(-2.71) (-6.81)
State 2 -0.022 """ -0.003 "
(-9.70) (-3.31)
AC -0.021 """ -0.019 ***
(-2.43) (-2.20)
ROE —0.009 *** 0.003° -0.008 ** 0.003
(-2.86) (1.68) (-2.74) (1.66)
0.019 *** 0.003 0.015**~ 0.004
Dual
(3.64) (1.30) (2.89) (1.51)
0.063 *** -0.021"" 0.080 **~ —-0.024 """
Board
(3.90) (-2.57) (4.97) (-2.91)
-0.006***  -0.002"*  -0.006""" -0.001"
Inst
(-55.55) (-2.02) (=55.71) (-1.90)
Mshare 0.016 """ —-0.000 0.057 *** -0.000
(16.21) (-0.97) (15.24) (-0.72)
-0.003 ** -0.001 ** -0.007" -0.001 ***
Inp
(-0.53) (-2.52) (-0.13) (-2.65)
0.630 *** 0.763 *** 0.580 **~ 0.769 ***
Constant
(8.82) (20.58) (8.13) (20.68)
Indusy Feihl Feil peil
Year il il Pl Pl
N 1513 1513 1513 1513
Adj-R? 0.564 0.010 0.569 0.011
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Table 9 Heterogeneity analysis : Degree of

industry competition

e A7k 20 Ese F ATk 2R
et (0 (2) ) 4)
CE CE CE CE
. e 0.005
State 1 0.009
(2.55) (1.45)
. e 0.003
State 2 0.007
(3.42) (1.47)
ROE 0.002 ** 0.002 *** 0.003 **’ 0.003 ***
(1.19) (1.08) (0.80) (0.87)
-0.020" -0.023 " -0.023" -0.023"
Board
(-1.81) (-2.08) (-1.96) (-1.91)
0.004 *** 0.005 *** 0.003 *** 0.003 ***
Dual
(1.00) (1.36) (0.74) (0.73)
-0.014**" -0.012*** -0.009 *** -0.017 **"
Inst
(-2.49) (-2.83) (-0.98) (-1.02)
-0.034**"  -0.032"*"  -0.019"" -0.037""
Mshare
(-3.14) (=3.00) (-0.93) (-1.19)
-0.001 ** -0.001"*  -=0.001**" -0.001"*"
Inp
(-2.45) (-2.55) (-1.37) (-1.34)
0.809 *** 0.817*** 0.789 *** 0.792***
Constant
(23.03) (23.31) (21.39) (21.27)
Industry Pl Pl Pl Pl
Year il b il i
N 1149 1149 382 382
Adj-R? 0.009 0.020 0.015 0.006
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Table 10 Heterogeneity analysis:Media attention

TR LA G TR B RIS T B
Ean (1) (2) (3) (4)
CE CE CE CE
State 1 0.010 0.005
(2.66) (1.49)
. * 0.002
State 2 0.004
(2.25) (1.43)
ROE 0.002 *** 0.002 *** -0.005*** -0.005**"
(1.60) (1.63) (-0.66) (-0.67)
0.004 *** 0.004 *** 0.002 *** 0.002 ***
Dual
(1.11) (1.12) (0.40) (0.41)
-0.022 " -0.023 " -0.015"" -0.015
Board
(-1.65) (-1.70) (-1.43) (-1.43)
-0.011"" -0.019" -0.016" -0.0117"
Inst
(-1.79) (-1.83) (-1.78) (-1.85)
Mshare -0.034" -0.030" -0.036 -0.031
(-3.16) (-3.17) (-1.41) (-1.49)
-0.001 ** -0.001 ** -0.002 " -0.005 "
Inp
(-1.98) (-1.99) (-1.25) (-1.23)
0.808 *** 0.811 """ 0.770 *** 0.771***
Constant
(18.87) (18.91) (23.64) (23.66)
Industry Pt Pl Pl Pl
Year Pl Pt Pl Pl
N 962 962 591 591
Adj-R? 0.017 0.016 0.008 0.008
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