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2007—2017
( Apply) 23,036
1.390. ( Grant)
1. 318. ( R&D)
17.75 1. 434,
( Innoeff) 0.178
( Leverage)
0.206,
()
o 2
- (4)
o (6)
84.3%
84.3%

2. 857

0. 068
0. 430

0 .,
N ST ST
1% 2 528
Apply 15909 3.036 1.390 0.693 2.944 6.831
Grant 14492 2.857 1.318 0.693 2.773  6.492
R&D 11809 17.75 1.434 0 17.71  25.02
Innoeff 11808 0.178 0.068 0.034 0.179  0.599
Leverage 15909 0.430 0.206 0.008 0.425 0.998
Topl 15909 0.354 0.149 0.091 0.337 0.752
TobinQ 15459 2.230 1.818 0.144 1.729 9.988
Intangible 15903 0.047 0.050 O 0.035 0.770
Invest 15908 0.055 0.050 0 0.041 0.642
Age 15909 2.777 0.352  1.099 2.833 3.951
Cashflow 15909 0.044 0.071 -0.650 0.043 0.892
Roa 15909 0.042 0.051 -0.210 0.038 0.193
Cash 15909 0.18 0.133 0.001 0.150 0.928
(2)
(2)
N U o
(2) (4 84.3%  66.1%.
° 66.1%
66. 1%
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(1) (2) (3) (4) (5) (6)
Apply Apply R&D R&D Innoeff Innoeff
Leverage 1. 179 0.990 ** 1. 623 % 1.3917°%  0.033%*  0.032%%
(0.208)  (0.224)  (0.212)  (0.230)  (0.005)  (0.005)
Leverage_sq —0.759%% —0.587* —1.284%" _1.0527
(0.220)  (0.233)  (0.236)  (0.250)
Topl -0.185 —-0.419 7 -0.012
(0.121) (0.133) (0. 009)
TobinQ) —0. 059 ** —0. 056 —0.002**
(0. 006) (0. 006) (0. 000)
Intangible -0.096 —0.488" 0. 008
(0.241) (0.272) (0.018)
Invest 0.137 0. 085 0.013
(0.168) (0.177) (0.011)
Age 0.174 —0.412% -0.002
(0. 110) (0. 121) (0. 008)
Cashflow -0.114 -0.148 ~0.017*
(0.116) (0.124) (0.008)
Roa 1. 190 ¥ 2. 023 0. 047
(0.190) (0.195) (0.013)
Cash -0.082 -0.3327% -0.002
(0.081) (0.081) (0.005)
1.6227%% 1,468  15.837** 17.170™* 0.0337*  0.136™™
(0.055)  (0.280)  (0.078)  (0.303)  (0.005)  (0.019)
15 909 15 452 13 101 12 640 11 808 11 418
R? 0.249 0.258 0.256 0.274 0.115 0.122
DYook | ok K 1% 5% 10%
. (1)
161.18.188. 18 129.25.133. 68,
194.87. F 10
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o ( IV =2SLS)
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(1 (2) (3) (4) (5) (6)
Apply Apply R&D R&D Innoeff Innoeff
Leverage 11.675%% 15. 836 8. 675 15.578 0.062** 0.067"
(3.073) (4.246) (3.122) (4.883) (0.025) (0.035)
Leverage_sq —12. 1427 -15.518™* -9.977** - 16. 954 ™
(3. 143) (4.094) (3.552) (5.235)
Topl -0.119 —-0.514™* -0.014
(0.142) (0.168) (0. 009)
TobinQ —0. 047 ** -0. 059 ** —0.002**
(0.010) (0.009) (0.001)
Intangible -0.284 —-0.649" 0.013
(0.285) (0.336) (0.018)
Invest —-0.089 -0.182 0.014
(0.204) (0.226) (0.012)
Age -0.225 —0.792%%* -0.007
(0.193) (0.219) (0.009)
Cashflow -0.383* -0.406™ -0.019*
(0. 160) (0.179) (0. 008)
Roa 0.705" 0. 996 0. 062
(0. 360) (0. 435) (0.020)
Cash 1.577 % 1.074™ 0. 008
(0.524) (0.547) (0.011)
Anderson canon. corr. LM 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0
Cragg-Donald Wald F 36.486 23.899 26.220 15.459 322.163 194.871
15 524 15 052 12 773 12 297 11 448 11 043
MRS NS 1% 5% 10% Anderson
canon. corr. LM p Cragg-Donald Wald F o
4 o
o (1) (2)
U o
o 1%
5% . 4 (3 (8)
N U
27 42
43 44



(1) (2) (3) (4) (5) (6) (7) (8)
Grant Grant Apply Apply R&D R&D Innoeff Innoeff
Leverage 1.3747 1. 1447 1. 1867 1.015™* 1.590 1. 4417 0.033 ™ 0.032 ™
(0.201) (0.219) (0.241) (0.256) (0.188) (0.198) (0.005) (0.005)
Leverage_sq —0.965 -0.930 " —-0.764 %% -0.609* —1. 138 —-0.941 %
(0.213) (0.227) (0.264) (0.277) (0.215) (0.223)
Topl —0. 348 -0.197" -0.148 -0.013
(0.118) (0.118) (0.098) (0.008)
TobinQ -0. 053 —0. 054 —0.048 -0.002**
(0.006) (0.006) (0.005) (0.000)
Intangible 0.522™ 0. 036 -0.271 0.014
(0.244) (0.236) (0.201) (0.017)
Invest 0.117 0.074 0. 064 0. 009
(0.166) (0.164) (0.131) (0.011)
Age 0.293 % 0.054 -0. 4327 -0.007
(0.108) (0.108) (0.089) (0.007)
Cashflow -0.194" -0.09%4 -0.084 -0.017*
(0.114) (0.113) (0.092) (0.008)
Roa 0. 050 1. 1457 1. 965 0. 047
(0.185) (0.184) (0.143) (0.012)
Cash -0.099 -0.115 —-0.265** -0.003
(0.080) (0.079) (0.059) (0.005)
1.2727 0.982 % 1.6327 1.752%% 16.078°*  17.278 0.120™* 0.147 7
(0.054) (0.273) (0.059) (0.275) (0.061) (0.224) (0.005) (0.018)
15 457 14 994 15 909 15 452 13 101 12 640 11 809 11 419
R? 0.280 0.290 0.237 0.245 0.343 0.367 0.113 0.120
N NS T N 1% 5% 10% o
5 5
(1) (2) (D (2) (3) (4)
1Apply NIApply Innoeff I Innoeff_NI
Leverage 0.922 %% 1. 062 %% 0. 034 0. 033
U . (0.234) (0.254) (0.005) (0.006)
Leverage_sq -0.525™ -0.645™
(1) (0.243) (0.264)
Topl -0.257* -0.107 -0.014 -0.008
(0.126) (0.136) (0.009) (0.010)
TobinQ —0.051%"  —0.064™* —0.0027* -0.003™
(0.007) (0.007) (0.000) (0. 000)
U Intangible -0.123 -0.088 -0.011 0.001
(0.252) (0.273) (0.019) (0.020)
87.8% - ( 2) Invest 0.575 ™ -0.375* 0.041 -0.027*
(0.175) (0. 190) (0.012) (0.013)
Age 0.415™ 0.028 0.016™ -0.017*
(0.115) (0.125) (0.008) (0.009)
Cashflow -0.151 -0.123 -0.014 -0.018"
(0.121) (0.131) (0.009) (0.009)
U Roa 0.973 % 1. 089 ™ 0.029 ™ 0. 047
(0.198) (0.214) (0.013) (0.015)
82.3% - Cash 0.118 -0.171" 0.011* -0.009
(0.085) (0.092) (0.005) (0.006)
-0.027 1.2627 0.031 0.136™*
(0.292) (0.317) (0.020) (0.022)
15 452 15 452 11 418 11 418
° R2 0.246 0.193 0.128 0. 100
M N N 1% 5% 10%
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5 (3) (4)
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U 47.3%
83.2% -
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
Apply Apply Apply R&D R&D R&D Innoeff Innoeff Innoeff
Leverage 0.582  1.981*  1.888  1.104™  2.808* 0.718 0. 029 ** 0.017 0. 067 **
(0.263) (0.594) (0. 676) (0.250) (0.572) (0.957) (0. 006) (0.014) (0.015)
Leverage_sq -0.096  -2.0937* —1.135" -0.649" -2.732™*  -0.432
(0.280) (0.597) (0.662) (0.280) (0.599) (0.962)
Topl 0. 020 -0.666™  -0.505  —0.484*  -0.457 -0. 167 -0. 009 -0.030 -0.010
(0.148) (0.294) (0.319) (0. 150) (0.308) (0.485) (0.010) (0.023) (0.023)
TobinQ ~0.054™%  ~0.061™ -0.086™* -0.056"* -0.079™* -0.046" -0.003**  -0.001 -0.001
(0. 008) (0.016) (0.020) (0.007) (0.016) (0.028) (0. 000) (0.001) (0.001)
Intangible -0.295 0. 196 0. 603 -0.170 -1.195 -0. 666 -0.003 0. 006 0. 048
(0.298) (0.662) (0.561) (0.314) (0.745) (0. 805) (0.021) (0.058) (0.041)
Invest -0. 170 0.592 0.873* 0. 196 1.300™*  -1.711*  -0.002 0.057" 0.077*
(0.200) (0. 456) (0.443) (0.189) (0. 480) (0.717) (0.013) (0.033) (0.037)
Age 0. 142 0. 241 0.227 ~-0.350™  -0.544 -0.589 -0.003 0.036 -0.027
(0. 124) (0.328) (0.359) (0. 126) (0. 346) (0.537) (0. 009) (0.024) (0.024)
Cashflow -0.033 -0.467 -0.024 -0.004 0.211 -1.337"  -0.012 -0.016  -0.045"
(0.137) (0.286) (0.346) (0.137) (0.289) (0.498) (0.010) (0. 020) (0.025)
Roa 11547 1.653™ 0. 509 2,167 3,126 0.248 0.057**  0.060" -0.028
(0.230) (0. 470) (0.505) (0.217) (0.462) (0.729) (0.015) (0.033) (0.035)
Cash -0.159" -0.130 0.316 -0.324™  -0.262 -0.361 -0.004 -0.016 0.031"
(0.094) (0.220) (0.247) (0.086) (0.206) (0.356) (0.006) (0.014) (0.017)
1.643 % 1.223 0.945 17.262°%  16.316 ™ 17.626 ™  0.152** 0.043 0.125™
(0.319) (0.822) (0.891) (0.317) (0.856) (1.325) (0.021) (0.059) (0.060)
10 693 2 638 1983 8 904 2110 1 560 8123 1 871 1 364
R? 0.253 0.289 0.264 0.305 0.336 0.173 0.118 0. 144 0.166
MR NS N 1% 5% 10% o
(4) (6) - (4) (5)
U 85.1% 51.4% .



(7) (9) o (7) (9)
(8)
()
51.2% 38.7% -
45 .
o ?
7 7
- (D) ) B) B) @ ) (©
Apply Apply R&D R&D Innoeff Innoeff
U
Leverage 1.569 ** 0. 659 ** L6517 1.044™%  0.044™*  0.027
(0.404)  (0.312)  (0.543)  (0.253)  (0.009)  (0.007)
69.3% , Leverage_sq —1 1327 -0.167  -1.452%  -0.569"
(0.379)  (0.355)  (0.515)  (0.300)
Topl -0.451™  -0.172 0.166  -0.6687* -0.018 -0.014
(0.186)  (0.178)  (0.265)  (0.148)  (0.014)  (0.012)
TobinQ ~0.086™ —0.054™% —0.066™% -0.064™ —0.004™ —0.002**
(0.012)  (0.009)  (0.016)  (0.007)  (0.001)  (0.001)
Intangible -0.269 0. 068 -0.529  -0.619" 0.069™ -0.013
. (2) (0.370)  (0.359)  (0.605)  (0.294)  (0.034)  (0.022)
Invest -0.236 0.182 -0.540  0.526™*  -0.007 0.012
(0.284)  (0.230)  (0.407)  (0.185)  (0.023)  (0.014)
Age 0. 385™* 0. 095 -0.255 -0.765™*  0.008 ~0. 006
0. 659 5% (0.191)  (0.151)  (0.270)  (0.129)  (0.014)  (0.010)
Cashflow -0.012  -0.172  -0.241 0. 160 -0.027°  -0.013
(0.179)  (0.165)  (0.253)  (0.137)  (0.014)  (0.011)
Roa 125777 1.194™  1.577%% 2,605  0.046™  0.0487
U (0.294)  (0.274)  (0.386)  (0.219)  (0.021)  (0.017)
Cash -0.137  -0.148  -0.571*% -0.274™*  0.006 -0.005
o (0.156)  (0.106)  (0.206)  (0.084)  (0.011)  (0.006)
1.081™  1.668™ 16.855™% 17.881™% 0.107™  0.170**
(0.504)  (0.369)  (0.705)  (0.319)  (0.036)  (0.024)
6 140 7 655 4167 7162 3756 6 488
R2 0.315 0.216 0.234 0.370 0.154 0.119
MR N 1% 5% 10%



INDUSTRIAL ECONOMICS RESEARCH

91.7%

-1.378

91.7%

37. 1%
53.7%

1. 544

1%

1%

56%

(3) (4)
U 56.9%
o (5) (6)
8
(1) (2) (3) (4) (5) (6)
Apply Apply R&D R&D Innoeff Innoeff
Leverage 1. 544 % -0.437  1.2957%  1.2637*  0.030™* 0.012
(0.303)  (0.437)  (0.264)  (0.489)  (0.007)  (0.009)
Leverage_sq -1.3787%  0.464 — 1. 1737% —1.3287
(0.352)  (0.398)  (0.322)  (0.460)
Topl -0.128 -0.128  -0.829™*  0.165 -0.012 -0.002
(0.206)  (0.187)  (0.177)  (0.223)  (0.014)  (0.013)
Tobin() —0.040™  —0.048™ —0.046™* —0.052 -0.002** —0.002*
(0.008)  (0.016)  (0.007)  (0.018)  (0.001)  (0.001)
Intangible 0.227 0. 520 -0.070 -0.112 0.018 0. 043
(0.343)  (0.399)  (0.323) (0.512)  (0.026)  (0.031)
Invest 0. 096 -0.012 0. 098 -0.232 0. 008 0. 009
(0.221) (0.276) (0. 185) (0.353)  (0.015)  (0.021)
Age 0. 199 0.344"  -0.448™  -0.360 -0.009 0. 008
(0.163)  (0.182)  (0.146)  (0.219)  (0.011)  (0.013)
Cashflow 0. 199 -0.298 0. 069 -0.362" -0.007  -0.024"
(0.151)  (0.183)  (0.137)  (0.211)  (0.011)  (0.013)
Roa 1.044™*  0.630" 1187 2.026™  0.060*™ -0. 005
(0.239)  (0.333)  (0.208)  (0.365)  (0.017)  (0.022)
Cash -0.302%*  -0.150 -0.557™* -0.247 -0.017"*  0.012
(0.102)  (0.158)  (0.085)  (0.177)  (0.006)  (0.010)
12107 1,652 17.080™* 17.656™ 0.152%*  0.121
(0.406)  (0.481)  (0.353)  (0.577)  (0.027)  (0.033)
8275 7177 7132 5508 6 306 5112
R? 0.153 0.252 0.247 0.196 0.081 0.090
BN N 1% 5% 10%
o (3) (4)
55.2% 47.6%
- (5)
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(1) (2) (3) (4) (5) (6)
Apply Apply R&D R&D Innoeff Innoeff
Leverage 1. 725 %% 0.379 1.376 ™ 0.019 0.0417°%  0.0317*
(0.544)  (0.595)  (0.446)  (0.703)  (0.013)  (0.012)
Leverage_sq -1.074" -0.038 -1.168* -0.040
° (0.637)  (0.595)  (0.550)  (0.732)
Topl -0.268  -0.654™  -0.502 -0.045 -0.027  —0.058*
o (0.363)  (0.307)  (0.306)  (0.385)  (0.024)  (0.021)
TobinQ -0.044™  -0.031"  -0.025™ -0.083™" -0.002* -0.002™*
(0.015)  (0.016)  (0.012)  (0.018)  (0.001)  (0.001)
39.2% Intangible 0.339 -0.943  -1.316™  0.776 0.020  —0.089*
48. 1% (0.605)  (0.652)  (0.531)  (0.708)  (0.041)  (0.040)
ITnvest 0. 443 -0.757  0.489" —-1.069"  0.045" -0.060"
(0.346)  (0.506)  (0.289)  (0.590)  (0.023)  (0.034)
° Age 0.119 0.044 -0.522"  -6.875™  0.027 -0.156
9 (0.382)  (2.199)  (0.311)  (2.828)  (0.025)  (0.152)
3 (1) Cashflow 0. 024 -0.344 0.071 -0.070 0. 002 -0.010
) (0.262)  (0.285)  (0.230)  (0.323)  (0.019)  (0.018)
(2) ’ Roa 1. 665 0.680  2.068™  1.547**  0.076™ 0.015
(0.475)  (0.423)  (0.404)  (0.503)  (0.033)  (0.027)
U Cash 0.165 0.068 -0.228 -0.676™*  -0.009 0.014
(0.189)  (0.221)  (0.154)  (0.243)  (0.012)  (0.013)
80.3%; o Sk ook .
1.417 1.984  16.927 36. 166 0.081 0.615

(0.701)  (6.422)  (0.536)  (8.252)  (0.042)  (0.445)

(3) (4) 3367 3092 2718 2751 2429 2 496
R? 0.191 0.120 0.290 0.136 0.107 0.073
U Dok | ok Lk 1% 5% 10%
58.9%:; .
- (5) (6)
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How does capital structure influence enterprise innovation: evidence from

listed companies in China

WU Yao SHEN Kunrong
( School of Economics Nanjing University Nanjing 210093  China)

Abstract: Under the current situation of high leverage of enterprises in China how to coordinate the relationship between
debt financing structure and innovation is an essential issue for enterprises to deal with properly. This paper uses China’s non—
financial listed companies from 2007 to 2017 as a sample to study the relationship between corporate capital structure and
corporate innovation. The results show that there is an inverted U-shaped relationship between capital structure and patent
output and R&D input and a positive linear relationship between capital structure and innovation efficiency. When the debt
level of enterprises is low the increase of debt helps to promote the growth of the innovation scale of enterprises. When the debt
level of enterprises exceeds a certain critical value the continuous increase of debt restrains the innovation scale of enterprises.
The innovation efficiency gradually improves with the increase of the debt level of enterprises. Further heterogeneity analysis
shows that the impact mechanism of capital structure on innovation scale and innovation efficiency varies with patent type
region enterprise ownership enterprise-scale and life cycle stage. The conclusion of this paper provides a theoretical
reference for enterprises to scientifically determine the optimal leverage level under the current innovation-driven background.

Key words: capital structure; enterprise innovation; innovation efficiency, scale increase effect; inverted-U

relationship; heterogeneity analysis



