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2 1 1%
Table 1 The probability of patent being traded after its grant/%
2001 2017 5 000
2017 77 % 1985—1987 0.00
2016 10 4 1988—1990 0.00
» 1991—1993 0.10
1994—1996 0.28
2003  —2005 2006 1997—1999 0. 64
2017 4% 2000—2002 2.17
2003—2005 2.88
( 3 ) 2006—2008 3.80
2009—2011 3.86
2012—2014 2.94
2015—2017 1.34
1985—2017 2.29
2 1%
Table 2 The probability of patent being traded in the first six
years after its grant/%
3
Fig. 3 The number of traded patents filed by universities and its share 1985—1987 0.00
in total trading sample 1988—1990 0.00
1991—1993 0.00
(2 1994—1996 0.00
1997—1999 0.38
5 2000—2002 1.30
. 2003—2005 2.03
1 1990 2006—2008 3.02
2009 —2011 2009—2011 3.45
3.86%.2011 2012 33
( trunca— 3. 2
tion problem) . 2 1
®
( 2017 2
2012 ). 2 ( 3)
2001  —2017
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Table 3 The top ten active universities in patent trading sample

4.25% .

1%
1 4.25
2 3.95
3 2.93
4 2.34
5 1.87
6 1.83
7 1.82
8 1.79
9 1.76
10 1.69
3.1.2
2001 —2017
86. 34% .
2001 ;
2004 ; 2005
85%
15% 2004
5% 1%. 4
©
3.1.3
6
88.11%
® 2001 —2017 N N

@

6.51%.

4 1%
Table 4 Type composition of patent trading sample
2001 100. 00 0.00 0.00
2002 95.83 0.00 4.17
2003 92.86 7.14 0.00
2004 54.05 40.54 5.41
2005 75.76 24.24 0.00
2006 87.32 11.27 1.41
2007 87.62 12.38 0.00
2008 81.70 17.67 0.63
2009 82.83 17.17 0.00
2010 86.78 13.22 0.00
2011 83.89 16.00 0.12
2012 85.96 13.96 0.08
2013 86.61 12. 89 0.50
2014 89.35 9.93 0.71
2015 85.51 14.29 0.19
2016 83.26 16.50 0.24
2017 88.27 11.62 0.12
2001—2017 86.34 13.38 0.28
3.2
@
3.2.1
6).

) 125

( 213 )

1165

50% 42% 8% .

96.7%
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(0.79%) .
1.24 411
1.07% 1.07%
(1.25%) 1158
5 1%
Table 5 Industry composition of patent trading sample
2001 0.00 0.00 100. 00 0.00 0.00 0.00
2002 0.00 0.00 100. 00 0.00 0.00 0.00
2003 7.14 0.00 92.86 0.00 0.00 0.00
2004 0.00 0.00 97.30 0.00 0.00 2.70
2005 0.00 0.00 100. 00 0.00 0.00 0.00
2006 0.00 2.82 80.28 1.41 0.00 15.49
2007 2.86 0.00 92.38 0.00 0.00 4.76
2008 0.63 0.32 89.27 2.84 0.63 6.31
2009 0.76 0.51 90.15 1.77 2.53 4.29
2010 1.10 0.00 90.31 2.64 2.86 3.08
2011 1.42 0.12 91.35 1.90 1.54 3.67
2012 0.93 0.00 85.73 3.34 1.47 8.53
2013 0.60 0.15 89.90 2.49 1.44 5.43
2014 1.28 0.19 89.83 1.76 1.14 5.80
2015 0.97 0.05 86.19 4.97 1.55 6.28
2016 0.68 0.34 86.71 3.14 2.02 7.11
2017 1.35 0.21 87.73 2.10 1.16 7.46
2001—2017 1.04 0.20 88.11 2.68 1.46 6.51
6
Table 6 Summary statistics
# of patents 124.87 212.61 0 40 1165 5 708
# of inventions 67.33 139.75 0 12 836 5 708
# of utilities 55.24 97.68 0 16 569 5 708
liquidity | % 1.07 0.54 0 1.18 2.35 5 708
liquidity_invention /% 1.25 0.79 0 1.43 3.05 5708
liquidity_utility | % 0.79 0.46 0 0.90 1.76 5708
/( ) 1.24 2.74 0.00 0.24 17.28 5708
/ 411.28 598.26 3 215 3 893 5708
/ 1157.99 1490.13 46 718 9376 5708
3.2.2 N
(1) 7 7 ( 7
(4):
N 6.75%. (t+2)
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( 4
6)
17.76%
? 13. 04% .
7
Table 7 The effect of patent liquidity on innovation
(1) (2) (3) (4)
In (1 +# of patents)
1.633 % 0.619*** 0.136*** 0. 125***
liquidity
(0.07) (0.07) (0.05) (0.05)
0.057 *** 0.022***
In RD
(0.01) (0.00)
0.470*** 0.135*
In Researchers
(0.06) (0.04)
0.364 %% -0.118
scale
(0.10) (0.08)
1. 082 %% —3.600 " 1. 65477 1. 385
Constant
(0.06) (0.36) (0.04) (0.50)
Observations 5708 5708 5708 5708
University FE No No Yes Yes
Year FE No No Yes Yes
Adjusted_R® 0.215 0. 468 0. 854 0. 855
DR T 1% 5%« 10%
8 -
Table 8 The effect of patent liquidity on innovation: Robustness check
(1) (2) (3) (4)
In (1 +# of patents) ,, ,
1.553%% 0.554 %% 0.118*F 0.108**
liquidity
(0.07) (0.07) (0.05) (0.05)
0.046 *** 0.021 7%
In RD
(0.01) (0.00)
0.451 7% 0.128 7
In Researchers
(0.07) (0.05)
0.417% -0.045
scale
(0.10) (0.09)
1.3417%% —3.465 ™ 1. 980 1.3037*
Constant
(0.07) (0.38) (0.04) (0.53)
Observations 5 059 5059 5059 5 059
Unwersity FE No No Yes Yes
Year FE No No Yes Yes
Adjusted_R? 0. 206 0. 455 0. 854 0. 855

.okkk k% F

NN 1% 5% « 10%
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Table 9 The effect of patent liquidity on innovation: Different types of patents
(1) (2)
In (1 + # inventions) In (1 +# of utilities)
0. 1657
liquidity_invention
(0.03)
lA ‘d‘ .l. 0. 386***
iquidity_utility
(0.06)
0.0187** 0.026***
In RD
(0.00) (0.01)
0.067 ** 0.121**
In Researchers
(0.03) (0.05)
-0.146** -0.236**
scale
(0.07) (0.09)
1.907 *** 1.389**
Constant
(0.41) (0.57)
Observations 5 708 5708
University FE Yes Yes
Year FE Yes Yes
Adjusted_R® 0. 897 0. 807
N 1% 5%~ 10%
5
L (11)
10 10
1)
) 2)
3.2.3
16 17
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Table 11 The heterogeneous effects of patent liquidity on innovation by researchers’ qualification

(1) (2) (3) (4)
In (1 +# inventions) In (1 +# of utilities) | In (1 +# inventions) In (1 +# of utilities)
0.205™** 0.113™**
liquidity_invention
(0.04) (0.04)
0.517** 0.244 7%
liquidity_utility
(0.08) (0.08)
0.010%* 0.028 *** 0.026*** 0.025 %%
In RD
(0.01) (0.01) (0.01) (0.01)
0.032 0.078 0.089* 0.155%*
In Researchers
(0.04) (0.07) (0.05) (0.08)
-0.005 0.050 —-0.220*** -0.361 "
scale
(0.14) (0.19) (0.07) (0.11)
1.256 -0.227 2.197 % 2.0317
Constant
(0.86) (1.16) (0.47) (0.66)
Observations 3036 3036 2 672 2 672
University FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Adjusted_R® 0. 899 0.813 0.89%4 0. 801
Do e T 1% 5%  10%
12
Table 12 The heterogeneous effects of patent liquidity on innovation by social networks
(1) (2) (3) (4)
In (1 +# inventions) In (1 +# of utilities) In (1 + # inventions) In (1 +# of utilities)
0.2317% 0.101 %
liquidity_invention
(0.04) (0.04)
0.292 7% 0.323 7%
liquidity_utility
(0.09) (0.08)
0.014 7 0.013** 0.024 *** 0.042
In RD
(0.00) (0.01) (0.01) (0.01)
0.084" 0.108 0.031 0.126"
In Researchers
(0.05) (0.08) (0.05) (0.07)
-0.176 -0.078 -0.061 -0.316***
scale
(0.15) (0.20) (0.07) (0.11)
2. 809 ¥ 1.222 0.344 0.793
Constant
(0.96) (1.31) (0.41) (0.63)
Observations 3 446 3 446 2 262 2262
University FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Adjusted_R* 0. 893 0.790 0.758 0.723

B *k *
~ ~

1% ~ 5% ~ 10%
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16 17 25 26

16
GDP
GDP 5
13
14
13
Table 13 The heterogeneous effects of patent liquidity on innovation by economic development
(1) (2) (3) (4)

In ( 1 +# tnventions)

In (1 +# of wulities)

In (1 +# tnventions)

In (1 +# of wilities)

0. 177 *** 0.119***
liquidity_invention
(0.04) (0.04)
0. 349 *** 0.298 ***
liquidity_utility
(0.08) (0.08)
0.018*** 0. 028 *** 0.015** 0.018"
In RD
(0.00) (0.01) (0.01) (0.01)
0.060 0.107" 0.049 0.113
In Researchers
(0.04) (0.06) (0.05) (0.08)
-0.239*** -0.353%** 0.004 -0.065
scale
(0.08) (0.11) (0.11) (0.15)
2.9127%** 2. 459 %% 0.511 0. 094
Constant
(0.51) (0.67) (0.63) (0.89)
Observations 3 506 3 506 2202 2202
University FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Adjusted_R? 0.904 0. 820 0.873 0.797
NN 1%+ 5%+ 10%
14
Table 14 The heterogeneous effects of patent liquidity on innovation by financing facilities
(1) (2) (3) (4)

In (1 +# inventions)

In (1 +# of utilities)

In (1 + # inventions)

In (1 +# of utilities)

liquidity_invention

0.200 ***

0.107 ***

(0.04)

(0.04)

liquidity_utility

0.469 ***

0.210**

(0.08)

(0.09)




14

Table 14 Continues

(1) (2) (3) (4)
In (1 +# inventions) In (1 +# of wulities) In (1 + # inventions) In (1 +# of wtlities)
0.021*** 0.023 *** 0.009 0.033%**
In RD
(0.00) (0.01) (0.01) (0.01)
0.108** 0.154** 0.004 0.076
In Researchers
(0.04) (0.07) (0.05) (0.08)
-0.225** -0.3377 -0.001 -0.062
scale
(0.09) (0.11) (0.08) (0.16)
2. 4377 2.098 *** 0.795 0.048
Constant
(0.56) (0.70) (0.51) (0.94)
Observations 3 905 3905 1 803 1 803
University FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Adjusted_R? 0. 894 0. 806 0.872 0.787
N 1% 5%« 10%
1)
(
2)
6.75%;
3)
42
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The transfer of innovation in Chinese universities and its effect on subsequent
innovation: Evidence from patent trading

LIU Chun—ui' TIAN Xuan®
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2. PBC School of Finance Tsinghua University Beijing 100083 China

Abstract: Many policies have been introduced to promote the transfer and commercialization of universities’
innovation. This paper studies the participation of universities in the technology market and its effect on uni-
versities” subsequent innovation using patent data. This study finds that increasingly more patents filed by uni—
versities are being traded and universities are becoming an important technology supplier. Invention patents
and patents in the manufacturing industry are important components of the university patent trading sample.
Patent trading positively affects the innovation of universities. A one-standard-deviation increase in university
patent liquidity predicts an increase of patents by 6.75% . The effect is different among different types of pa—
tents and different types of universities. In terms of heterogeneity the effect of patent trading on innovation is
greater when university researchers are more qualified and with richer social networks and when regional eco—
nomic development is more advanced and financing is more convenient.

Key words: universities; transfer of innovation; patent trading; innovation



