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Table 3 Regression results of ESG rating sub-indicators on the debt-to-asset ratios and long-term debt-to-asset ratios

- (1) (2) (3) (4) (5) (6)
el EX
LEV LEV LEV DLCR DLCR DLCR
-0.001 6 - - -0.001 3 - -
g (0.001 6) - - (0.001 8) - -
- -0.001 6* - - -0.000 8 -
g - (0.000 9) - - (0.001 0) -
- - —0.008 9*+* - - -0.000 2
¢ - - (0.001 3) - - (0.001 5)
_ 0.093 9#** 0.094 2% 0.094 7#%* 0.096 5%** 0.096 6*** 0.096 4*+*
Sire (0.006 6) (0.006 6) (0.006 6) (0.007 1) (0.007 1) (0.007 1)
-0.011 8 -0.012 7 -0.014 7 —0.074 §*** —0.075 4%** —0.075 4%**
HH (0.026 5) (0.026 5) (0.026 0) (0.028 2) (0.028 1) (0.028 1)
—5.889 3%** —5.881 9*** —5.807 4¥+* —3.863 4¥** —3.859 Q*** —3.859 S¥**
ROA (0316 9) (0316 7) (03155) (0.366 9) (0.366 8) (0.364 8)
0.168 9%+ 0.168 5%%* 0.168 4%%* 0.107 7%** 0.107 4%** 0.107 5%**
Toro (0.020 0) (0.020 0) (0.0200) (0.019 4) (0.019 4) (0.019 4)
0.048 g*** 0.049 1*** 0.043 6*** 0.017 5%** 0.017 7%** 0.017 5%**
bage (0.006 5) (0.006 5) (0.006 5) (0.006 4) (0.006 4) (0.006 4)
_ 0.011 6*** 0.011 6¥** 0.011 g#*+ 0.004 3* 0.004 3% 0.004 4*
fobin (0.003 1) (0.0030) (0.0030) (0.002 4) (0.002 4) (0.002 4)
- 38312 g*** 38257 9%k 37.792 9%k 24277 8*¥* 24246 1*¥* 24252 Q%+
(2.1553) (2.1543) (2.146 8) (2.4770) (2.476 0) (2463 6)
ARGy [ E = 2 = = = =
Al 2 2 2 2 2 2
R 0.864 1 0.864 2 0.865 7 0.792 8 0.792 8 0.792 8
AR 8 834 8 834 8 834 8 834 8 834 8 834
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Table 4 Results of endogeneity test
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(1)

(2)

(3)

(4)

ESG LEV ESG DLCR
- -0.033 0" - —0.011 7%*
ESG
- (0.005 1) - (0.0052)
0.213 5%#% - 0.213 5%#% -
ESG_IV
(0.011 4) - (0.011 4) -
0.153 9*** 0.107 1*** 0.153 9*** 0.103 2%
Size
(0.0300) (0.004 3) (0.0300) (0.004 6)
-0.267 9 0.000 1 -0.267 9 —0.074 7H**
HHI
(0.171 1) (0.018 6) (0.171 1) (0.0229)
10.109 0*** —5.404 6*** 10.1090%** —3.984 5¥k
ROA
(2.0042) (0.2911) (2.0042) (0.366 3)
-0.045 7 0.153 1*** -0.045 7 0.106 7%**
TOP10
(0.096 8) (0.0119) (0.096 8) (0.012 8)
—0.422 0*** 0.050 1%** —0.422 0*** 0.018 4#*x
Lnage
(0.051 8) (0.0055) (0.0518) (0.005 4)
-0.007 5 0.010 7%** -0.007 5 0.002 4
Tobin
(0.0155) (0.0023) (0.0155) (0.0022)
) 349.531 0 349.531 0
Kleibergen-Paap rk Wald F - -
{16.380 0} {16.380 0}
. 302.579 0 302.579 0
Kleibergen-Paap rk LM - -
[0.000 0] [0.000 0]
AR E P = P =
Al [ = = = 2=
R? - 0.297 4 - 0.210 7
FEA & - 7774 - 7 774

(6) NREBNEPATH R FIALER . 7T LFH
ORISR G R A i R A R AR U T
i 5 2, RUIASSCHY A R R AR Y

4 HFENEIEEFERMERE

4.1 LS

411 EFESERECAIIDTEIEIE
KT N BETHF A% 138 BRI 4 52 0 B 40 25
Hrp, B0 (1) ~31 (3) HESGIXS Ml S B
RS AE R . el (1) ATRAAE W, Skl st tr
ESGIFZ AT LU Z AR S Bl oGTERE . 51 (2) Fig
(3) s, 4rH Ui G T B X 5% 7 f Ao A A BE A

AEREI R EN R CR, TP In e B
REAZ AT ™= A ORI PR AR PR, 51 (4) ~
5 (6) NESGIFHR IR CTEFE R IR 25 R . Hh41
(4) WLLEW, il i TESGITnT LA 4 &
MR EERE . 51 (5) f15 (6) HoR, WFREHERE
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Table 5 Result 1 of robustness test

(1) (2) (3) (4)

LEV DLCR LEV DLCR
—-0.018 0** —0.016 9** - -
L.ESG
(0.009 1) (0.007 7) - -
- - —0.045 0*** —0.021 5**
ESG
- - (0.0115) (0.0099)
0.100 5**%*  0.100 8*** 0.095 0*** (.097 3***
Size
(0.0069) (0.0074) (0.0067) (0.0072)
00114  —0.070 7**  —0.0132 —0.078 4***
HHI
(0.0265) (0.0293) (0.0266) (0.0282)
—5.739 6*** —4.100 4%** —5804 8*** —3928 GH**
ROA
(03281) (03934) (03228) (03779)
0.153 6%%%  0.106 8*** 0.169 5%** (.108 6***
TOP10
(0.0190) (0.0196) (0.0202) (0.0196)
0.063 5%%%  0.026 3%**  0.048 4%**  (.015 9**
Lnage
(0.0099) (0.0097) (0.0066) (0.0065)
0.010 8***  0.0025  0.011 2%**  (.004 2*
Tobin
(0.0029) (0.0024) (0.0031) (0.0024)
37.116 8%*% 25783 9%** 37754 G*** 24726 8*+*
B RO
(22268) (2.6638) (2.1958) (25527)
AR s = P P
Al [ 2 = = 2
IR = e P s
R? 0.875 9 0.806 4 0.866 6 0.796 1
FEAC R 7 774 7 774 8 897 8 897

85700 BT AN 8 2 o1 =0 ol | A o e ) e 7
T4 K, DS LV 45 8 1 R XU A P
e HENGEL, FEHGOBEIESL ., [,
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Table 6 Result 2 of robustness test
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. (1) (2) (3) (4) (5) (6)
A i
LEV DLCR LEV DLCR LEV DLCR
—0.044 9+ —0.022 3%* —0.044 9*+* —0.022 3%* —0.044 9*** —0.022 3%*
Fe0 (0.006 0) (0.005 8) (0.013 1) (0.010 0) (0.0132) (0.008 1)
‘ 0.093 9*** 0.096 5*** 0.093 9*** 0.096 5¥** 0.093 9*** 0.096 5*+*
Sire (0.0039) (0.004 9) (0.007 4) (0.006 8) (0.008 2) (0.006 9)
-0.011 0 —0.076 6%* -0.011 0 —0.076 6** -0.011 0 —0.076 6**
A (0.0190) (0.020 1) (0.0315) (0.034 8) (0.027 5) (0.0312)
—5.889 4#x* —3.864 9#** —5.889 4k —3.864 9x —5.889 4k —3.864 9x**
roa (0.147 8) (0.5722) (0.3480) (04112) (0.4012) (0393 1)
0.168 9%** 0.107 5% 0.168 9%+ 0.107 5#** 0.168 9% 0.107 5¥*
Torio (0.020 1) (0.0196) (0.021 1) (0.020 6) (0.0209) (0.022 7)
0.048 7*#* 0.017 5% 0.048 7#** 0.017 5% 0.048 7#*% 0.017 5%
beee (0.0075) (0.0027) (0.006 8) (0.006 4) (0.0072) (0.0046)
_ 0.011 5*** 0.004 2% 0.011 5%#* 0.004 2* 0.011 5%** 0.004 2%
fobin (0.0016) (0.001 8) (0.003 4) (0.0023) (0,003 6) (0,002 4)
o 38.355 5#k 24309 0*** 38.355 5k 24309 0*** 38.355 5k 24309 0***
(0.9896) (3.8418) (2.3875) (2.7855) (2.793 3) (2.7317)
AR [ 7E = = = = E b=
Al = = = = = =
R 0.864 6 0.793 4 0.864 6 0.793 4 0.864 6 0.793 4
A 8 899 8 899 8 899 8 899 8 899 8 899
HRT TS e B B LS4
Table 7 Verification results of the influence mechanism based on signal transmission theory
- (1) (2) (3) (4) (5) (6)
SCHL
Ana LEV DLCR Rep LEV DLCR
0.719 5%#* —0.039 5** -0.019 4 1.043 7¥%* —0.042 2%* -0.019 7
B86 (0.194 9) (0.017 3) (0.0137) (0.2242) (0.017 4) (0.0139)
- —0.018 3#** —0.013 2%** - - -
Ana
- (0.002 6) (0.0029) - - _
- - - - —0.010 g*+** —0.008 6***
Rep
_ - - - (0.002 1) (0.002 2)
, 0.492 6%+ 0.102 8+* 0.109 5%+* 0.605 7*** 0.098 7*** 0.106 7***
Size (0.034 5) (0.006 5) (0.007 3) (0.0417) (0.006 4) (0.007 5)
-0.089 9 0.001 1 —0.099 4#** 0.076 7 -0.005 9 —0.093 9
i (0.147 5) (0.025 8) (0.0318) (0.193 1) (0.027 1) (0.0314)
26.061 4%%* —5.325 Q#** —4.112 1H#* 35.014 3%k —5.615 3k —3.946 4¥**
ROA (2.126 3) (0.401 0) (0.423 8) (2.6479) (0.410 6) (0414 6)
—0.283 5%* 0.149 2% 0.087 4+ —0.434 5¥** 0.150 Q*** 0.085 9k
Torio (0.111 5) (0.0211) (0.0211) (0.143 3) (0.0209) (0.0209)
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Table 7 (continued)
(1) (2) (3) (4) (5) (6)
AREL
S H
Ana LEV DLCR Rep LEV DLCR
—0.108 9** 0.045 9*** 0.014 4** —0.028 5 0.046 9*** 0.016 6**
Lnage
(0.0432) (0.007 2) (0.006 8) (0.0529) (0.007 2) (0.006 9)
0.181 5*** 0.011 5*** 0.005 9** 0.224 1*%** 0.011 5%** 0.004 7*
Tobin
(0.0181) (0.0030) (0.002 5) (0.0230) (0.0030) (0.002 5)
—187.680 4*** 34.330 4*** 25.722 2%** —251.420 9*** 36.396 8*** 24.646 4%**
fegiell
(14.4958) (2.741 8) (2.8899) (18.076 2) (2.8090) (2.8240)
AR i 7 = = = = = =
b [ = P = = = =
R? 0.686 6 0.877 4 0.824 6 0.684 2 0.874 9 0.822 1
FEAS 6393 6 393 6 393 6 452 6 452 6 452
#8  FTHRAMAHISHYRZMALHI 55 IE 25 R
Table 8 Verification results of the influence mechanism based on capital cost theory
(1) (2) (3) (4) (5) (6)
Akt
Cost LEV DLCR PEG_Cost LEV DLCR
—0.020 4*** —0.023 0** -0.016 1* —0.016 4%** —0.061 1*** —0.039 9***
ESG
(0.003 3) (0.011 3) (0.009 8) (0.006 1) (0.018 6) (0.0142)
- 0.989 4*** 0.273 6*** - - -
Cost
- (0.080 6) (0.061 7) - - -
- - - - —0.140 3*** —0.109 0**
PEG_Cost
- - - - (0.039 4) (0.0430)
0.005 0*** 0.090 1*** 0.096 2*** —0.005 6*** 0.093 6*** 0.102 1%**
Size
(0.001 3) (0.006 3) (0.0069) (0.0020) (0.006 8) (0.007 3)
0.003 4 —0.011 3 —0.078 8*** —0.021 9** —0.005 2 =0.117 0***
HHI
(0.004 6) (0.0249) (0.027 8) (0.0102) (0.027 8) (0.0340)
—0.392 ]*** —5.535 3%k* —4.001 9*** 0.013 1 —5.621 4%*** —4.286 2%**
ROA
(0.0520) (0.3110) (0.350 8) (0.1512) (04521) (0.464 3)
0.013 3*%** 0.155 4*** 0.103 5*%** —0.003 5 0.136 7*%** 0.079 7***
TOP10
(0.003 6) (0.0189) (0.0191) (0.006 7) (0.021 8) (0.0222)
0.015 5*** 0.032 6*** 0.013 3** —0.006 6*** 0.048 2%*%** 0.015 2%**
Lnage
(0.0019) (0.006 3) (0.006 5) (0.002 3) (0.007 7) (0.007 1)
—0.000 1 0.011 O*** 0.003 5 0.005 9*** 0.008 2** 0.003 9
Tobin
(0.000 6) (0.002 9) (0.002 3) (0.000 8) (0.0032) (0.002 6)
2.555 3x** 36.031 5*** 25.251 8*** 0.248 8 36.578 5*** 27.098 8***
B
(0.351 4) (2.1201) (2.3801) (1.0316) (3.0930) (3.168 0)
AR = b b b = =
Al [ = = = = = =
R? 0.587 9 0.873 6 0.798 2 04253 0.877 3 0.830 1
FEA R 8 818 8 818 8 818 5734 5734 5734
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Table 9 Regression results of heterogeneity test between state-owned and private high-carbon enterprises

(1) (2) (3) (4)
At LEV DLCR
A A =gt AT A BB R A
—0.063 g**+* —0.047 5%** -0.034 3 -0.019 6**
ESG
(0.021 6) (0.0130) (0.0315) (0.009 8)
0.099 G*** 0.083 4+ 0.093 0*** 0.088 3k
Size
(0.007 6) (0.0127) (0.010 5) (0.0099)
-0.020 8 -0.013 9 —0.097 1** —0.064 2*
HHI
(0.036 3) (0.0345) (0.0419) (0.0356)
—7.011 8*** —4.745 G¥** —5.153 g*x* —2.633 2%k
ROA
(0434 5) (0.463 6) (0.653 8) (0.5119)
0.162 6*** 0.184 4x*x 0.114 1*** 0.078 0%**
TOP10
(0.026 4) (0.0309) (0.026 1) (0.026 6)
0.031 0%** 0.054 5%*x 0.024 7 0.005 6
Lnage
(0.014 4) (0.008 8) (0.016 3) (0.0079)
0.013 8#** 0.012 g 0.000 7 0.007 3%*
Tobin
(0.004 4) (0.004 3) (0.004 1) (0.003 5)
- 45919 4#+* 30.801 9*** 33.175 Q** 16.111 5%%%
B RO
(2.9672) (3.141 4) (4.446 0) (3.4194)
AR E = P P =
Ak e = = P =
2 8] 25 55 0.041 0** 0.027 0**
R? 0.862 2 0.857 3 0.787 6 0.688 9
FEAC R 4 590 3 736 4 590 3736

SEREI, AR ZE 5 40.041 0F10.027 0, 7ES%
BRI L2, RIHESGITAAR AL maR AL FE AR ZE 4
AR FHAE AT o e Aol 55 R R e il =2 [R) A7 7E b
o

A kA 5 RS m kA X ESG IR ) I
A5 BT & kAL 0 b A7 B BUOR 2 3,
AP IEBOR A EFRITEHE S, 2 ESGI
PN BUOR A 2 TTAEHESS , SRIBUFH X 51 1) S it
Jralo 1 RCE Bk AL R ESGITF AN Mt = Horli 3
W5 A IS n et T B, B ESGIFg A H:
i 356 G 14 FH RIS SOAS T BE R VIS5 ), 38
SRR 355 R AR Al A s
4.2.2 F&. . IR SHKE

ESGPFAEAN ] b DX e B i Ml 55 A S5 449 1) 5 i)
ATRBAETEZE S . WL, ASCHE—AER . H . THH

b DX g e A oMb [ 8 S M AL 0, DA s Ml IX 25 57
PORTSaAiN} A

TR . . P EBHLIX m Ak Al ) 5 o P A
EHgER ., 51 (1) ~%] (3) B, ESGIFgxT
R L VS M DX A Al B 7 R R A S A )
KF, HAEAR, PUdBHX B3, EVESGIT ] L%
FEARAR . UM X ik Al 9 = 1 5% . ESGITR
DAL R i £ b 9 249 R 114 R R R A7 A Ml T i M X 4%
Uit . BORMEE 5 &l i sgm o A3 Hh X i
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Table 10 Regression results of heterogeneity test of high-carbon enterprises in eastern, central, and western regions
(1) (2) (3) (4) (5) (6)
At LEV DLCR
ARERHIX R HLIX. PaHRHE X AR HLIX rhEf b X PR IX
—0.040 4*** —0.002 9 —0.081 6*** —0.021 5%* —0.003 6 —0.012 4
F80 (-3.099 3) (-0.103 4) (-3.8124) (-2.1049) (-0.133 8) (-0.299 8)
) 0.106 6%** 0.057 9*** 0.115 g*** 0.101 5*** 0.067 0*** 0.129 7***
e (11.0549) (4.4472) (9.744 6) (9.906 6) (6.108 9) (8.890 1)
—0.003 8 —0.015 4 0.004 3 —0.071 3** —0.105 1 —0.040 2
A (-0.133 6) (-0.2109) (0.066 0) (—2.4050) (-1.309 8) (—0.686 3)
—5.838 3*** —6.503 6*** —5.386 4*** —3.564 4*** —5.523 5¥** —4.067 0***
ROA (-13.600 8) (-9.436 7) (-8.487 1) (-7.8322) (-7.2274) (=5.706 6 )
0.150 0*** 0.208 5%** 0.183 0*** 0.077 7*** 0.166 5¥** 0.108 2**
Tor1o (6.4439) (6.0450) (2.816 7) (3.4775) (4.408 8) (2.075 1)
0.041 0*** 0.056 3*** 0.078 3*** 0.013 7* 0.032 0** 0.020 2
bnage (5.0920) (3.9802) (4.6345) (1.676 3) (2.4212) (1.1959)
) 0.008 6** 0.008 8 0.022 9*** 0.000 8 0.002 9 0.014 8**
fobin (2.3833) (1.2438) (4.3306) (0.2989) (0.570 2) (2.2347)
o 37.734 3*** 43.297 3%** 34.390 5*** 22.154 1*** 36.225 6*** 24.949 2%**
(12.9210) (9.156 8) (8.0540) (7.2372) (6.9459) (5.1800)
AR I E 2 2 2 P & 2
il P P P & P P
R P R ~0.091 0%** -0.020 0%
T, ZRPELH A2 5 —0.041 0* 0.012 0
P AR LA 2 ~0.079 0** ~0.046 0*
R 0.870 0 0.864 9 0.855 8 0.800 5 0.789 6 0.791 8
FEAC 5495 2026 1350 5 495 2026 1350

TE: O NIEAE Nl
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ARV AR 30 DX s Al A 9 K B 9 AR 7 i %, P
X = Al P ES G TR TG I A3 R AR LA B B8 AR 17 st
B, X 0] e -5 R RN G T ) T A E AR A
K, LRSI A K IG5 SR, Rk — PR
WERL B, AR (1)~ (6) 4345 T
1 000K [ AR FhAE A 20 0] 25 S R 56 . RO 25 R 3R
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Environmental, social, and governance (ESG) ratings have become a key metric for assessing high-
carbon enterprises’ transformation willingness, climate risk resilience, and sustainable
development capabilities, under the demands of green and low-carbon transition. This study
examines the impact of ESG ratings on the capital structure of high-carbon enterprises using data
from listed companies in China’s A-share high-carbon industries from 2009 to 2022, employing a
multi-period difference-in-differences approach. Findings reveal that ESG ratings significantly
reduce both the debt-to-asset ratio and long-term debt-to-asset ratio of high-carbon enterprises,
thereby optimizing their capital structure. Mechanism analysis indicates that ESG ratings enhance
corporate capital structure through two channels: increasing market attention and lowering debt
financing costs. Heterogeneity analysis shows divergent impacts of ESG ratings on the capital
structures of state-owned versus private high-carbon enterprises. Furthermore, ESG ratings
significantly reduced the debt-to-asset ratios of high-carbon enterprises in both eastern and
western regions, but only significantly lowered the long-term debt-to-asset ratios of eastern high-
carbon enterprises. This study assists regulators in designing green financial instruments better
aligned with real-world market conditions and helps investors enhance their ability to identify
corporate transition risks and investment value.

ESG ratings; high-carbon enterprises; capital structure; debt-to-asset ratio; long-term debt-to-
asset ratio
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