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(3) o
; ( HHI) .

. PMC =
(HHI . —HHI) /( HHI, —HHI ) HHI,,. HHI .
o PMC o
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2015 * ; 2019 ¥ ) . 0N . CEO
.CEO .CEO .CEO .CEO . . . . .
. . . 1 o
1
R&D( %) . 100 CSMAR
PROF_DUM | o ’ \ AC
PROF_NUM ° | ( A
o (HHI,, - HHI) /(HHI,, -HHI,) HHI
PMC HHI,, HHI t CSMAR
INST_OWN o CSMAR
TOBINQ Q- CSMAR
INDR o CSMAR
DUAL o CEO 1 0 CSMAR
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STATE ’ CSMAR
1 0
R&D_DUM . 1 0 CSMAR
R&D_TA . 100 CSMAR
PROF_INF 100% « 50% 100% « 0 50% 0 ATC
3.2.1.0
S PN, P, i
PROF_AS . . ATC
3.2.1;N
PROF_TS . P, P, N ATC
S P xU/IN P, N
PROF_APU U, i 985 ATC
211 . 985 211 3.2.1
PROF_TPU . P xU, P U N AC
PROF_B_DUM ’ AC
( ) 1 0
PROF_B_NUM ’ ) ( ATC
CAC
3.
13 » H1

R&D( %) = oy + o, PROF + o, PMC + z a;Control  Variables + Year + Industry + ¢
(1)

R&D( %) PROF
PROF PROF_DUM PROF_NUM.
(1) PROF a, H, .

R&D( %) = B, + B,PROF + B,PMC + B,PROF x PMC + Y. B Control

Variables + Year + Industry + § (2)
PROF x PMC B, H, .
PROF B, PMC B, .
1.
2 . R&D (%) 1.28
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1.28%

o PROF_DUM 0.3373 33.73% ; PROF _
NUM 0.4 0.4 o
2 o
2
1/4 3/4
R&D (%) 10823 1.2818 2.7533 0. 0000 0. 0000 0. 0000 1. 1764 15. 9339
PROF_DUM 10823 0.3373 0.4728 0 0 0 1 1
PROF_NUM 10823 0. 4025 0. 6198 0 0 0 1 5
pPMC 10823 0. 5790 0.2657 0. 0000 0. 4501 0. 6409 0. 7855 1. 0000
INST_OWN 10823 0. 1470 0. 1504 0. 0000 0.0167 0. 0960 0.2402 0. 5588
TOBINQ 10823 2. 4402 1.7043 0. 6346 1.3736 1.9011 2.8418 11. 0462
INDR 10823 0. 3644 0. 0503 0.2500 0. 3333 0.3333 0. 3750 0. 5556
DUAL 10823 0. 1831 0. 3868 0 0 0 0 1
BOARD 10823 2. 1880 0. 2006 1. 6094 2.079%4 2.1972 2.1972 2.7081
AGE_BOARD 10823 49. 6843 3.7554 37.2222 | 47.1111 49.6364 | 52.1818 | 64.7500
TENURE_BOARD 10823 1. 6568 0.2819 0. 6931 1. 4663 1. 6740 1. 8563 2.2336
COMP_BOARD 10823 11. 7437 0.9141 0. 0000 11. 2252 11.7749 12.3020 | 14.9523
BOARD_OWN 10823 0. 0610 0. 1512 0. 0000 0. 0000 0. 0000 0. 0011 0. 6539
AGE_CEO 10823 47.2817 6.0417 33.0000 | 43.0000 | 47.0000 | 51.0000 | 62.5300
TENURE_CEO 10823 1. 1642 0.4310 0. 0000 0. 6931 1. 0986 1. 3863 2.3979
COMP_CEO 10823 12. 4412 2.1073 0. 0000 12. 1910 12. 7657 13.2924 | 14. 8088
CEO_OWN 10823 0. 0227 0. 0765 0. 0000 0. 0000 0. 0000 0. 0001 0. 4542
SIZE 10823 21.6732 1.2513 18.6625 | 20.8145 | 21.5257 | 22.3600 | 26.1537
LTE 10823 1.3324 1. 7994 -3.0312 | 0.4434 0. 9331 1. 6959 15. 5659
CASH 10823 0. 1445 0. 1750 0. 0000 0. 0000 0. 0905 0.2058 0. 7700
GROWTH 10823 0.2388 0. 6487 -0.7474 | -0.0111 0.1392 0.3175 5. 0085
ROA 10823 0. 0567 0. 0697 -0.2924 | 0.0308 0. 0542 0. 0854 0. 2887
STATE 10823 0. 5453 0. 4980 0 0 1 1 1
2.
( PROF_DUM =1) ( PROF_DUM =0) R&D ( %)
3. 3 R&D (%) 1. 4666
R&D ( %) 1.1877 T Z 1%
H, . PMC .
Pearson ( )
R&D (%) PROF_DUM . PROF_NUM 1%
H, i R&D (%) PMC 1%
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3
PROF_DUM =1(N =3651) PROF_DUM =0( N =7172) t .
R&D( %) 1.4666 | 0.0000 | 2.9505 1. 1877 0.0000 | 2.6425 4.99™ | 5.22™
PMC 0.5894 | 0.6474 | 0.2549 | 0.5738 0.6374 | 0.2710 | 2.88™ | 1.82"
e e 1% 5% 10% )
3.
(1) H, o (1) H, 4
o (1) PROF_DUM  (2)
PROF_NUM
4
“R&D (%)
(1 (2)
VA VA
PROF_DUM 0.2935 ™ 0. 0504 ™ 2.61
PROF_NUM 0.2117* 0.0477* 2.38
PMC 1.8347™ 0.3151™ 7. 34 1. 8304 ™ 0.4120™ 7.33
INST_OWN 0.8816™ 0.1514™ 2.44 0. 8858 ™ 0. 1994 ™ 2.45
TOBINQ 0. 0254 0. 0044 0.58 0. 0249 0. 0056 0.57
INDR 1. 4161 0.2432 1.06 1.4277 0.3214 1.07
DUAL 0.2740" 0.0471" 1.72 0.2743" 0.0617" 1.72
BOARD 0.3799 0. 0652 1.09 0.3788 0. 0853 1.09
AGE_BOARD 0.0111 0.0019 0.67 0.0113 0. 0025 0. 68
TENURE_BOARD | -0. 5954 -0.1022™ -2.95 -0. 5957 -0.1341™ -2.95
COMP_BOARD 0. 0433" 0.0074" 1.70 0.0438" 0. 0099" 1.72
BOARD_OWN 8. 6392 1. 4835 ™ 7.96 8. 6336 1. 94357 7.95
AGE_CEO -0. 0095 -0.0016 -0.97 -0. 0096 -0. 0022 -0.99
TENURE_CEO 0. 0700 0.0120 1.45 0.0710 0. 0160 1.47
COMP_CEO 0.0565" 0.0097" 1.95 0.0567" 0.0128" 1.96
CEO_OWN —4.8005 ™ -0. 8243 -3.51 —4. 8058 —1.0818™ -3.51
SIZE -0.1537* -0.0264™ -2.25 -0. 1551 -0.0349™ -2.27
LTE 0.0016 0. 0003 0.91 0.0015 0. 0003 0.88
CASH 0. 0549 ™ 0. 0094 ™ 11.91 0. 0548 0.0123 ™ 11. 88
GROWTH -0.2537™ -0. 0436 ™ -20.70 -0.2529™ -0. 0569 ™ -19.83
ROA 2.4488* 0. 4205 2.35 2.4575* 0.5532™ 2.36
STATE -0.2459 -0.0422 -1.63 -0.2447 -0.0551 -1.62
-0. 4846 -0. 0832 -0.17 -0. 4566 -0.1028 -0.16
/
Pseudo_ R® 15.33% 15.33%
10823 10823
6230 6230
LR chi® 5413. 02 5410. 16

1% 5% <10%

Cluster
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4 (1) R&D( %) 1% PROF_DUM

( 0.2935 z=2.61) R&D .
R&D ( %) 0. 2935
R&D (%) 1.2818  22.90% . 4 (2) R&D
(%) 5% PROF_NUM ( 0.2117 z=2.38)
R&D (%) 0.2117 R&D (%) 1.2818  16.52% .
. 4 (1) (2)
H,. 4
. (1) (2) PROF_DUM  PROF_NUM
0.0504  0.0477.
R&D (%) pPMC 1%
R&D - R&D (%) INST_OWN.
DUAL-. COMP_BOARD - BOARD_OWN.CEO COMP_
CEO. CASH. ROA : TENURE _
BOARD.CEO CEO_OWN. SIZE. GROWTH .

( Kor 2006 * ; Kim Lu 2011 ¥ ; Dharmapala 2011 * :
Hirshleifer ~ 2012 *' ; Cassell 2012 ) .

(2)  H, : (2)
5 o (1) PMC
PROF_DUM (2) PMC PROF _
NUM o
5 (1) PROF_DUM (0.3137 z=2.80) PMC (2.4278 z2=8.79)
1% 4 (1) H,; PROF_DUM x PMC
(-2.1530 z= -2.68) 1%
o (2) PROF_NUM (0.2373 z=2.81) PMC
(2.4169 z=28.87) 1% 4 (2) H,
o PROF_NUM x PMC (—-1.8346 z= -2.78) 1%
o 5
(1 (2) H,. 5 o (1)
(2) PROF_DUM  PROF_NUM 0. 0539 0. 0534;
PROF_DUM x PMC  PROF_NUM x PMC -0.3697 -0.4130.
5
TR&D ( %)
(1) (2)
z z
PROF_DUM 0.3137 0. 0539 ™ 2.80
PROF_NUM 0.2373™ 0. 0534 ™ 2. 81
PMC 2.4278™ 0. 4169 8.79 2. 4169 0. 5441 8.87
PROF_DUM x PMC -2.1530™ | -0.3697 -2.68
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5
“R&D (%)
(1) (2)
z z
PROF_NUM x PMC —1.8346™ | ~0.4130™ -2.78
INST_OWN 0. 8530™ 0. 1465™ 2.38 0.8363™ 0.1883™ 2.34
TOBINQ 0. 0306 0. 0053 0.70 0. 0290 0. 0065 0. 66
INDR 1.3482 0.2315 1. 00 1. 4158 0.3187 1.05
DUAL 0.2673" 0. 0459" 1.67 0.2747" 0.0618" 1.72
BOARD 0. 3996 0. 0686 1.16 0. 4258 0. 0959 1.23
AGE_BOARD 0.0108 0.0019 0.65 0.0109 0. 0025 0. 66
TENURE_BOARD -0.6061™ | -0.1041 -3.01 -0.5925™ | -0.1334™ -2.95
COMP_BOARD 0.0440° 0.0076 1.73 0. 0455" 0.0102" 1.79
BOARD_OWN 8.5064™ | 1.4607 7.82 8.4783™ | 1.9086™ 7.81
AGE_CEO -0. 0088 -0.0015 -0.91 -0. 0088 -0. 0020 -0.91
TENURE_CEOQ 0. 0537 0. 0092 1. 14 0. 0554 0.0125 1.18
COMP_CEO 0.0578* 0. 0099 ™ 1.99 0.0577* 0.0130™ 2. 00
CEO_OWN —4.5822™ | ~0.7869™* -3.34 -4.5819™ | —1.0314™ | -3.35
SIZE -0.1478™ | -0.0254™ -2.18 -0.1517™ | -0.0341™ -2.24
LTE 0. 0020 0. 0003 1.13 0.0019 0. 0004 1.10
CASH 0.0535™ | 0.0092™* 11. 86 0.0534™* | 0.0120™* 11.85
GROWTH —0.2535" | —0.0435™ | -27.45 | -0.2517™"| -0.0567"* | -24.04
ROA 2.4743% 0. 4249 2.32 2.4971* 0.5621 ™ 2.37
STATE -0.2380 -0. 0409 -1.58 -0. 2409 -0.0542 -1.60
-0.9498 -0.1631 -0.34 -0.9455 -0.2128 -0.34
/
Pseudo_R® 15.42% 15.43%
10823 10823
6230 6230
LR chi’ 5441, 72 5444, 04
Bia *+Bsu #Pia (Chi* ) 8.58™
Bu +By#By  (Chi* ) 9.57"
N N 1% 5% 10% ( ) z Cluster
:Bi. PROF_DUM Bs. PROF_DUM x PMC B, PROF_NUM By,  PROF_NUM x
pPMC
4.
(1) 6 Panel A ( PROF_INF)
H, H,. PROF _INF
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100% 50% 100% - 0 50% -0 3.2.1.0
o Panel A 4. 5 H, H,
6
Panel A:
H, H,
(1) (2)
z z
PROF_INF 0.1942™ 2.07 0.2252™ 2.42
PMC 1.8353™ 7.34 2.44317 8.93
PROF_INF x PMC ~2.0414™ -2.90
-0. 5261 -0.19 -0.9997 -0.36
Pseudo_R’ 15.33% 15.42%
10823 10823
6230 6230
LR chi’ 5409. 35 5442, 87
By +B; 7B, (Chi* ) 9.79™
Panel B:
H, H,
(1) (2) (3) (4)
z z z z
PROF_AS 0.0968* | 2.38 0.1019™ | 2.52
PROF_TS 0.0741% | 2.27 0.0849™* | 2.62
PMC 1.8393" | 7.36 | 1.8347™ | 7.34 |2.3947™ | 8.72 |2.3923"| 8.78
PROF_AS x PMC -0.7517"% -4.59
PROF_TS x PMC -0.6537™% -4.89
-0.4548 | -0.16 | -0.4357 | -0.16 | -0.8562 | -0.31 | -0.8611 | -0.31
Pseudo_ R’ 15.33% 15.33% 15.41% 15. 42%
10823 10823 10823 10823
6230 6230 6230 6230
LR chi’ 5411.25™* 5410. 58 5438, 17 5442, 39
+Bs, #
f'éhif»*a ) > 16. 36 ™
/(31([):}:233/) T'B”' 18. 38 ™
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6
Panel C:
H, H,
(1) (2) (3) (4)
z 2 z 2
PROF_APU 0.0572° | 3.4 005847 | 3.48
PROF_TPU 0.0438™ | 3.23 0.0465™ | 3.46
PMC 18428 | 7.37 | 1.8381°| 7.35 | 2.2679"| 8.33 |2.2967"| 8.47
PROF_APU x PMC ~0.2689* -3.93
PROF_TPU x PMC Z0.2500" -4.44
~0.4310 | -0.16 | —0.4195 | -0.15 | -0.6707 | -0.24 | —-0.7032 | —-0.25
Pseudo_R’ 15.36% 15.36% 15. 42% 15. 43%
10823 10823 10823 10823
6230 6230 6230 6230
LR chi’ 5420. 52 5418. 69 5441, 24 5446. 00
+By, #
féhifs“ | Pre 10. 78 ™
+ By, #
f'éhizﬁ“ | P 14,27
Panel D:
H, H,
(1) (2) (3) (4)
z z z z
PROF_B_DUM 0.5082° | 3.72 0.5255™ | 3.76
PROF_B_NUM 0.1903™ | 3.25 0.1970% | 3.33
PMC 1.8397° | 7.35 | 1.8428™| 7.36 | 4.3248"| 10.10 |3.4036™ | 9.58
PROF_B_DUM x n
e 23.9970™] -3.09
PROF_B_NUM x
PMC Z1.39547  ~6.57
~0.8628 | -0.27 | -0.2137 | -0.08 |-4.6035 -2.78 | -1.2901 | -0.78
Pseudo_R? 15.38% 15.36% 15.70% 15.58%
10823 10823 10823 10823
6230 6230 6230 6230
LR chi’ 5425. 94 5421. 447 5538.74 ™ 5495. 97
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6

Panel D:
H, H,
(1) (2) (3) (4)
Biu +Bs #PBia o
(Ch ) 7.82
B + B P .
(Ch ) 30.79
NN 1% 5% 10% ( ) z Cluster
;Panel A B (2)  PROF_INF Bs (2)  PROF_INF x PMC ; Panel B.Panel C.
Panel D B, (3) B (3) Bu (4
Bu (4
(2) Panel B ( PROF_AS/PROF_TS)
H, H,. N
3.2.1
( PROF_AS) ( PROF_TS) o Panel B ( PROF_AS)
( PROF_TS) 4. 5 H, H,.
(3) Panel C ( PROF_APU/PROF_TPU)
H, H,.
3.2.1 985 \211 . 985 211
3.2.1, N
( PROF_APU)
( PROF_TPU) . Panel C ( PROF_APU)
( PROF_TPU) 4. 5 H, H, o
(4) Panel D H,
H, o N
4. 5 o H, H, o
(5) R&D_DUM
R&D_TA( 1 ) R&D ( %) H,
H, 4. 5 H, H,;
4. 5
H, H,.
(6) N N
o ( FEXP_DUM)
( FEXP_NUM) . ( GLOBAL_DUM) ( GLOBAL_NUM)
( PC_DUM) ( PC_NUM) . 7
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ALEFE 00 10
7 Y N
“R&D ( %)
H, H,
(1) (2) (3) (4)
VA Z Z VA
PROF_DUM 0.2718™ 2.43 0.2908 ™ 2.61
PROF_NUM 0.1811™ 2.06 0.2073™ 2.49
PMC 1.81527* 7.33 1.8021 7.27 2. 42377 8.82 2.4008 7" | 8.86
PROF_DUM x PMC —2.2117™ =2.75
PROF_NUM x PMC —1.8757™ -2.92
FEXP_DUM -0.2516 | -1.52 -0.2830 | -1.42
GLOBAL_DUM 0.0251 0.05 0.0014 0.00
PC_DUM -0.1317 | -1.49 -0.1344 | -1.53
FEXP_NUM -0.0218 | -0.32 -0.0308 | -0.45
GLOBAL_NUM -0.1258 | -0.28 -0.1360 | -0.30
PC_NUM —0.1404™ -2.82 —-0.1345™ -2.71
-0.3954 | -0.14 | -1.0424| -0.35 | -0.8632 | -0.30 | —-1.5417 | -0.52
Pseudo_R? 15.34% 15.35% 15.43% 15.45%
10823 10823 10823 10823
6230 6230 6230 6230
LR chi® 5415. 34 5418.27 5444. 127 5451. 48
Bia +B3. 7 Bia
oo 9. 28
(Chi* )
By +B3 #Bu, .
1b ; 3b 1b 7 30 ok
(Chi* )
PROF_DUM >
11.67™ 15.18™
FEXP_DUM
PROF_DUM > - -
4.63 5.34
GLOBAL_DUM
PROF_DUM > ‘ ‘
14.28™ 16.70™
PC_DUM
PROF_NUM >
10. 50 16.59 ™
FEXP_NUM
PROF_NUM > " -
4.98 6.02
GLOBAL_NUM
PROF_NUM > ‘ ‘
21.73™ 28.07
PC_NUM
e T 1% 5% 10% ( ); z Cluster
vBi. PROF_DUM Bi. PROF_DUM x PMC B, PROF_NUM Bi, PROF_
NUM x PMC
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Hl HZ
8 o 8 (1)  APROF_DUM 0.5104. (3) APROF_DUM x
APMC -3.6603. (4) APROF_NUM x APMC -2.8527
; (2) APROF_NUM 0. 2888 o
R&D
H, H, 0
8
“R&D (%)
H, H,
(1) (2) (3) (4)
Z Z Z VA
APROF_DUM 0.5104™ 2.33 0.5401™ 2. 46
APROF_NUM 0. 2888 1. 60 0.3190" 1.76
APMC 1.5684" 1.71 1.5476" 1.68 2.8981™ 2.56 2.7348™ | 2.46
APROF_DUM x -
-3.6603 -2.00
APMC
APROF_NUM x .
-2.8527 -1.91
APMC
A 0. 0567 0.09 0. 0885 0.14 0. 0400 0. 06 0. 0805 0.13
-0.4334 -1.55 -0.4221 -1.50 -0. 4549 -1.62 -0.4455 | - -1.59
Adj_R? 1.80% 1.67% 1.97% 1.83%
9076 9076 9076 9076
F 1.91™ 1.77° 2.01™ 1.86™
Bi. +Bs. 7B .
2.90
(Chi* )
B, + B3 P .
2.89
(Chi* )
N 1% 5% 10% ( ) t Cluster
; Hausman chi? =17.16 (p =0.7013) ' Bia
APROF_DUM Bs. APROF_DUM x PMC B, APROF_NUM By, APROF_NUM x PMC
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N N 985 211
N 985 211
3.
( R&D) .
( N ) R&D o
2007—2013
1 . . : ) IV 2017 (6):60 -71.

2 Fagerberg J. D.C. Mowery and R. R. Nelson. The Oxford Handbook of Innovation M . Oxford University Press 2005.

3 Belloc F. Corporate Governance and Innovation: A Survey J . Journal of Economic Survey 2012 26 (5) :835 —864.

4 Dong J. and Y. Gou. Corporate Governance Structure Managerial Discretion and the R&D Investment in China J . International
Review of Economics & Finance 2010 19 (2):180 - 188.
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Strategic Management Journal 1988 9 (6) :577 —590.
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Abstract: Institutional environment and corporate governance are two major determinations to affect corporate innovation.
Currently the influence of board structure as a dimension of corporate governance on innovation has received wide attention
from the academic. It is an important problem about whether and how the size ( proportion) of independent directors on the
board of directors affects corporate innovation. In this regard the findings are mixed at best in previous literature.

In this study we conjecture that the heterogeneity of independent directors should be responsible for inconsistent
findings in the existing literature. From the perspective of board diversity and groupthink this study explores the relation
between academic independent directors and R&D ( research and development expenditures) and further addresses the
moderating effect of product market competition on above relation. Using hand-collected data on academic independent
directors in Chinese listed firms during 2007—2013 our results reveal that academic independent directors are significantly
positively associated with corporate R&D expenditures. Moreover the positive association between academic independent
directors and R&D is attenuated by the level of product market competition. The findings validate that academic independent
directors improve corporate innovation and there is a substitute effect between academic independent directors and product
market competition in promoting R&D. Our results are robust to a variety of alternative measures of academic independent
directors and R&D respectively. After controlling the potential endogeneity our conclusions still stand.

This study contributes to prior literature as follows: (1) Few studies address the influence of academic independent
directors on corporate innovation and thus our study adds to prior literature in this regard; (2) Independent directors with
different backgrounds may play different roles in corporate governance and prior literature has focused on independent
directors to examine whether and how educational background major work background gender overseas background and
political relations affect corporate behavior. However they provide little evidence on whether academic background of
independent directors influences R&D. This study investigates the governance role of academic independent directors in
affecting R&D providing important supplement to extant studies. ( 3) This study also examines the moderating effect of
product market competition on the relation between academic independent directors and corporate innovation and finds that
when the level of product market competition becomes weaker the role of academic independent directors in promoting
innovation is enhanced.

The practical implications of this study are as follows: ( 1) According to our findings academic independent directors
play a significant role in promoting corporate innovation which can motivate regulation bodies to adhere to the current
independent director system and further improve the relevant system according to its governance role. For enterprises
professors as independent directors is an effective way to promote their own innovation and maintain sustainable competitive
advantages; and It is also an appropriate institutional arrangement to encourage companies to employ professors as
independent directors which will promote university-industry cooperation; (2) In regions or industries with low degree of
Marketization regulatory bodies should encourage companies to employ professors as independent directors; (3) Regulation
bodies should encourage Chinese listed companies to employ professors with a high academic reputation from 985
universities or 211 universities as independent directors as far as possible.
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