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Panel A:
Variable MEAN SD MIN MEDIAN MAX
Inpatent 3.586 1.501 0.693 3.584 7.570
Inpatent_I 2.068 1.405 0.000 1.946 6.009
Group 0.301 0.459 0.000 0.000 1.000
Size 21.552 1.142 18.811 21.425 26.588
Q 2.180 1.960 0.170 1.594 12.274
ROA 0.037 0.063 -0.275 0.037 0.207
Tang 0.262 0.153 0.003 0.235 0.743
OCF 0.045 0.072 -0.202 0.043 0.267
Lev 0.442 0.225 0.053 0.434 1.398
Top1 0.366 0.151 0.088 0.349 0.758
Independent 0.364 0.051 0.250 0.333 0.571
HHI 0.087 0.085 0.019 0.064 0.767
Panel B
Variable Group=0 Group=1 Difference
Inpatent 3.538 3.880 —0.343 %%
Inpateni_I 1.964 2.472 —0.508%#*
Size 21.469 21.989 —0.52 ] sk
Q 2.275 1.826 0.449%5*
ROA 0.037 0.026 0.01 [k
Tang 0.268 0.282 —0.014#5*
OCF 0.047 0.044 0.003**
Lev 0.441 0.507 -0.066%*
Top1 0.358 0.377 -0.018%%%*
Independent 0.366 0.361 0.005%%**
HHI 0.090 0.080 0.010%s*
10% .
(4)—(6) ,
o , (Group)
1% 0.2627,t  9.8694), , ,
26%
(2) °
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4
Inpatent Inpatent_1
(D (2) 3) 4) (5) (6)
Group 0.3576%** 0.1303#** 0.1000%** 0.504 1 #* 0.2860%* 0.2627%#%%*
(10.4902) (4.4963) (3.7539) (15.6228) (10.0925) (9.8694)
Size 0.7079%** 0.6628*** 0.6517%** 0.6138***
(48.0805) (43.0639) (44.1203) (38.9069)
Q 0.0656%** 0.0400%* 0.104 5% 0.0483 s
(6.0726) (3.4094) (10.2353) (4.5937)
ROA -0.6598** -0.0923 -0.4743%* -0.0235
(-2.4099) (-0.3490) (-1.8154) (-0.0942)
Tang —2.7574%%% —1.1074* —1.2556%* —0.7601
(-29.4792) (-11.3256) (-13.6407) (-7.9636)
OCF 0.5197%* 1.1390%* 0.4535%* 0.94207##*
(2.43206) (5.6400) (2.1993) (4.8992)
Lev —0.8242%%* —0.457 1% —0.7897%** —0.5125%*
(-10.7710) (-6.2868) (-10.9520) (=7.2057)
Top1 —0.7410%%* -0.1522% —0.853 5%k —0.23007%*
(-8.1348) (-1.8125) (-9.6225) (-2.6860)
Independent 2.4283 %% 1.0807#* 1.2050%#* 0.1808
(9.3155) (4.5665) (4.6359) (0.7513)
HHI -0.3154* 0.8691%* —1.6641%** 0.9890%*
(-1.7999) (2.3806) (-10.2213) (2.6128)
year N N Y N N Y
industry N N Y N N Y
cons 3.6021%%% | —11.2511%%% | —12.2]112%%* 2.0430%** | —11.4909%** | —13.6636%**
(204.7554) (-35.3069) (-29.8105) (125.7437) (-35.7158) (-33.8053)
N 9721 9721 9721 9721 9721 9721
R? 0.0118 0.3069 0.4472 0.0264 0.2638 0.3756
1O 1% .5%  10% ; @t °
, ,2010) .
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5
First stage Second Stage
Group Inpatent Inpatent_I
(1) (2) (3)
Intrumented—Group 0.3957 0.9587##%*
(1.5612) (3.6963)
IV : PolicyxTrade 0.2401 %%
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year Y Y Y
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InPatent InPatent_I
(1) (2)
Inotherpatent (_1I) 0.03027%%** 0.0206**
(3.9005) (1.9763)
controls Y Y
year Y Y
industry Y Y
cons —14.8341%%* —14.0221%%*%*
(—24.4425) (-19.7703)
N 2935 2935
R? 0.5146 0.4576
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(1) (2) (3) 4)
Group 0.0101 -0.0265 0.0068 -0.0251
(0.8941) (-0.9482) (0.5985) (-1.2680)
Inpatent 0.0199%#* 0.0163%**
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GroupXInpatent 0.0101
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Inpatent_I 0.0203#** 0.0149%*%*
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year Y Y Y Y
industry Y Y Y Y
cons 1.96827%#%** 2.0054 % 1.9958%#%** 2.0349%**
(9.4905) (9.6214) (9.5123) (9.6690)
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, 10 Panel A, ) t
o Panel B PSM s )
1% , o
3.
(Poisson Regression) (Negative Binominal
Regression, Nbreg) , 11, 11 ,
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o (2016)
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InRDE InRDE_1
() (2)
Group 0.0872%* 0.2900%*3*
(2.3737) (7.5730)
controls Y Y
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1

10 :PSM
Panel A :
Mean Reduce (%)
t-value
Group=1 Group=0 Ibiasl
Size Unmatched 22.0900 21.5700 22,88
Matched 21.8410 21.8510 -0.33 98.1
Q Unmatched 1.7725 2.3100 —13.53%kk
Matched 1.9278 1.9099 0.39 96.7
ROA Unmatched 0.0281 0.0399 —9.497%%*
Matched 0.0318 0.0318 0.00 100.0
Tang Unmatched 0.2760 0.2640 3.98%#*
Matched 0.2750 0.2822 -1.76* 39.8
OCF Unmatched 0.0438 0.0479 —2.807#%*
Matched 0.0457 0.0468 -0.56 73.3
Lev Unmatched 0.5014 0.4246 18.15%%*
Matched 0.4746 0.4759 -0.24 98.3
Top1 Unmatched 0.3776 0.3560 7.07#%*
Matched 0.3653 0.3667 -0.34 93.6
Independent Unmatched 0.3608 0.3668 —5.59sskk
Matched 0.3616 0.3615 0.02 99.6
HHI Unmatched 0.0770 0.0816 —3.03%**
Matched 0.0736 0.0739 -0.16 93.5
Panel B:PSM
(D (2)
Inpatent Inpatent_1
Group 0.0950%** 0.2676%**
(3.2028) (8.9739)
controls Y Y
year Y Y
industry Y Y
cons —11.9280%** —12.8669%**
(-22.1584) (-24.0001)
N 6472 6472
R? 0.4405 0.3613
(2016)
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11

Poisson Nbreg
(D (2) (3) 4)
Patent Patent_I Patent Patent_I
Group 0.0675%%* 0.1643%** 0.1148%#** 0.1975%**
(2.0446) (4.7129) (3.5443) (5.8825)
controls Y Y Y Y
year Y Y Y Y
industry Y Y Y Y
cons —-10.9760%* —13.0250%%* —10.8124 %% —11.8712%%:#:
(-24.6810) (-28.0734) (-22.2857) (-22.6902)
N 9721 9721 9721 9721
12
Lnpatent_U Lnpatent_D
(1) (2)
Group 0.0591 % 0.0510
(2.1063) (1.5161)
controls Y Y
year Y Y
industry Y Y
cons —11.9110%** —8.0907 %%
(-28.9590) (-14.9746)
N 9721 9721
R? 0.5640 0.2636
( ,2016; ,2017; ,2018) s
(Inpatent_app ) (Inpatent_I_app ) ,
) 13, 13 ,
N
1.
2018 , ’
o : @
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13
Inpatent_app Inpatent_I_app
(D (2) (3) 4) (5) (6)
Group 0.4222 %% 0.3243%** 0.0989%#* 0.3588*** 0.2620%** 0.1096%**
(11.2432) (8.5200) (3.9968) (12.2702) (8.8107) (4.9898)
conirols N Y Y N Y Y
year N N Y N N Y
industry N N Y N N Y
cons 1.2259%s#:* —1.6553 %% —7.857 7k 0.7455%3#* —3.0783%* =7.11507%:*
(65.2469) (-3.4288) (-17.7742) (53.1210) (-7.8579) (-18.6338)
N 9721 9721 9721 9721 9721 9721
R? 0.0139 0.0564 0.6229 0.0172 0.0604 0.5040
, ;@ ,
2.
€ D
2020 o
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The Impact of Business Groups on Innovation Outputs: Evidence from Chinese
Manufacturing Firms
CAI Wei—xing'?, NI Xiao-ran’, ZHAO Pan', YANG Ting—ting'
(1. School of Finance, Guangdong University of Finance and Economics, Guangzhou 510320, China;
2. Collaborative Innovation Center of Pearl River Delta S&T Finance Industry, Guangzhou 510320, China;
3. School of Economics, Xiamen University, Xiamen 361000, China)

Abstract: Using hand—collected data of A-shared listed companies from 2003 to 2015, this paper examines
the impact of business groups on corporate patents and its mechanism. The result shows that business groups are
positively associated with corporate patents, especially for invention patents. We conduct Instrument Variable
analysis based on provincial-level reforms on  “business group promoting policies” since the establishment of the
SASAC in 2003 and confirm the findings. Further analysis indicates that in view of the supply side, two potential
mechanisms, internal capital market and internal knowledge market, yield the positive relation we document; in
view of the demand side, innovation outputs within business groups have higher market returns because of the
flexibility of allocation and usage of patents among different members. Our paper not only contributes to the
literature on firm organization and innovation output, but also throws light on promoting the adjustment of the
strategic layout of the state economy and supporting innovation—driven development.

Key Words: business groups; innovation outputs; SOE reform; internal capital market; patent
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