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2003—2005 2.88
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Table 3 The top ten active universities in patent trading sample

Hey BT it/ % T AEGy % ] 52 7 70 SMR BT
1 S E R 4.25 G 2001 100. 00 0.00 0.00
2 R 3.95 Gl 2002 95.83 0.00 4.17
3 MR 2.93 Lie 2003 92.86 7.14 0.00
4 TLRIR 2.34 Gl 2004 54.05 40.54 5.41
5 At Tl 1.87 T 2005 75.76 24.24 0.00
6 FRETRY 1.83 T 2006 87.32 11.27 1.41
7 AN 1.82 Gt 2007 87.62 12.38 0.00
8 | AR 1.79 AT 2008 81.70 17.67 0.63
9 Jemikes 1.76 Lt 2009 82.83 17.17 0.00
10 MR ol R 1.69 BT 2010 86.78 13.22 0.00
B« R AR 2011 83.89 16. 00 0.12
3.1.2  EHH] KA H 2012 85.96 13.96 0.08
1E 2001 4E—2017 E BB L& R 51 REAR 2013 86.61 12.89 0.50
o T B R Y S & WL AL O 86. 34%. Hih 2014 89.35 993 0.71
2001 4, A K& WL AL L & & ) 2015 8551 14.29 0.19
TRAORL 2004 48 HFK 483 ¥ 52005 48 LIS, L 5 — 5326 1630 0.2
HORASE 1 85 % F . ST RIAY ot b3 AR e 1 S -2 o2
15% 747 A1 o e/, LA 2004 4plg o L R Sl -

1T 5%  HABKE R ARAE] 1%. (F4)
SRR AN G HORE % B S =R LA £
AR, TR R AR LA I EOR 5 i B
T BB AUREA M B A 5 5O, 2 1 e B 1
IR R AEER B R R A LA L
3.1.3  47dAHR

PR M AL FEA AT b e A R S By
AN BRI E B N 6 R, A E AR MR
b, SRAME, WY, AT AT R OK A
PR, 3R, A7 S AL i AR ANA EEAR i 55
b AR R LA A o L g A S e T
L LA, 88. 11% 5 i i SR E T B A%

i ARG BB ) LA, 29 5 S EREA
196.51%. I ] B b, a3 b 1) & A1) o5 O AE T
K, HABA T A o7 FUAE BT, RIBORIBES 1A Tl 1Y
LHZ 5B R AL ok

R4 LRI (%)

Table 4 Type compositionof patent trading sample

BRI [ PR
3.2 ENHILMERKEHFHIZIT

AN SRR A kX v R B T A
UEINER/ T PR g E = gOES I e PSR W 8 LAl
XL . ©
3.2.1 T fhR gt

B, AR A A PG X ] R A i
VI RIITTE (3R 6) . FEAH AR RRAEF- 42 B3 (9
RO 1L H Dy 125 A (B AR 22 B BOR
(PRHE 2220 213 AY), B 22 19 ey AL 4R I 00
1165 />, A 46 A AR BELE AR B0 & Rl S
TE AL HE LA, AW R o Ll g —, 58
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Table 5 Industry composition of patent trading sample

ZWBNERNT)

PN S P — HLT AT AR A ﬁ%ﬂ?iﬁj‘ﬁ’mﬂr‘*ﬂ
KA P FIAE R 5 BEARNM S
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
Bk =R IR BUR
®6 TEHMRESIT
Table 6 Summary statistics

Ao HE FRiEZE R/ME SRR RRME FEA R

# 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

k&% (f2I0) 1.24 2.74 0.00 0.24 17.28 5708

R ATTCN) 411.28 598.26 3 215 3 893 5708

FRHE(CN) 1157.99 1490.13 46 718 9 376 5708

3.2.2 RAZR

BRI (1) RIS SRR RAER T H. it R 7
AT VA R s 1 X B A 3 04 1 ) 532
ANEE [ R R R A A4 ol AR R R A L
SRR Ay 1 T A 50N, 12 5 M 24 4 3. 224 [ )5

A 7 ) 7265 R v A ) [T 5 2800 A 5y 4 T
BN ZJ5 AL M SR QFT i (32 7
5(4)) LR ET—FRiEE, LA BTt
6.75%. e fiff T8 A 4 S Je P (2 +2) 19 B
B AR ARG B I, 25 SRMIR AT (£ 8) .
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Table 7 The effect of patent liquidity on innovation

2023 4E9 H

(1) (2) (3) (4)
o | |
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 """ 1.654 " 1.385 """
Constant
(0.06) (0.36) (0.04) (0.50)
Observations 5 708 5 708 5 708 5 708
University FE No No Yes Yes
Year FE No No Yes Yes
Adjusted_R? 0.215 0.468 0.854 0.855
T U A AIERAR REAE 1% 5% 10% K EE RS PR AR EDR.
#8 BRMEFRINEXCGIFHZIN—IR @GR
Table 8 The effect of patent liquidity on innovation: Robustness check
. B ) 3) )
SCHL
In (1 +# of patents) ,, ,
1.553 " 0.554 """ 0.118*" 0.108 **
liquidity
(0.07) (0.07) (0.05) (0.05)
0.046 *** 0.021 ***
In RD
(0.01) (0.00)
0.451 """ 0.128 ***
In Researchers
(0.07) (0.05)
0.417 *** -0.045
scale
(0.10) (0.09)
1.341 " —3.465 """ 1.980 """ 1.303 "
Constant
(0.07) (0.38) (0.04) (0.53)
Observations 5 059 5 059 5 059 5 059
University FE No No Yes Yes
Year FE No No Yes Yes
Adjusted_R? 0.206 0.455 0.854 0.855

:E wkk ok
T \

O BIFIRBRAE 1%, 5% ., 10 % AT B3, 35S R RIER.
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Table 9 The effect of patent liquidity on innovation; different types of patents

(1) (2)
A
In (1 + # inventions) In (1 +# of utilities)
0.165*""
liquidity_invention
(0.03)
lA ‘d‘ .l> 0.386***
iquidity_utility
(0.06)
0.018 *** 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

T RN REAE 1% . 5% 10% KT EB I IS R bR IER.

5 a5, SRR T ARRAT L & R &%
LRI LA 1 7 L 22 B AR, kR AR Hp 2
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Tl AR S A AN 15025 G LR A 28 (v 48
R ALt RF) TR (nde BT R) (BB
25 (andt v BE 2 K 57 ) S5 2R AL AR SOAR 4R 4K
BIXT SR 2 M m T e G BT R
2 JLAh U, 43 BRI 5 & R 2l 1R X s A% A
14 52 ).

[FHE5 RN 10 froR, @3 10 7] LS 3
AR Z5I8 1) ANGE R MR AR 2 10 1) e A%, & I R 52
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Table 11 The heterogeneous effects of patent liquidity on innovation by researchers’ qualification
(1) (2) (3) (4)
AR I 5 e 1 R A IR AR 14 e A
In (1 +# inventions) In (1 +# of utilities) | In (1 +# inventions) In (1 +# of wilities)
0.205 "~ 0.113 "~
liquidity_invention
(0.04) (0.04)
liowidi " 0.517 "~ 0.244 ***
iquidity_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 *** 2.031 """
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
P MR RAE 19 5% 10900 KT - B 4 5 R
F12 SERHHSNEXRIIBMF=ERNFRE
Table 12 The heterogeneous effects of patent liquidity on innovation by social networks
(1) (2) (3) (4)
A g O 4B 1Y R AL FE2s 26 55 1 i AR
In (1 +# inventions) In (1 +# of utilities) In (1 + # inventions) In (1 +# of utilities)
0.231*** 0.101 ***
liquidity_invention
(0.04) (0.04)
0.292 """ 0.323 """
liquidity_utility
(0.09) (0.08)
0.014 "~ 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 2262 2262
University FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Adjusted_R* 0.893 0.790 0.758 0.723

i
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LY AR AT REPERL T i, Al it A 3 15
PEEAR. BT HA A Hir A e AT v XU, — B
B BT T2 BRI BRI, BT A SR IRAREAS [X
(5] A RS BT A 3 4 2 1) XUBS 3 BT RS R A 7
Ay TG RS R e X R R (R X i e A
PIeAEA 34552 1 AR B R o T BT & 4 1 v
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R13 SRAEMHNEFZRKETENTRYE
Table 13 The heterogeneous effects of patent liquidity on innovation by economic development
(1) (2) (3) (4)
Ao FRTEHLZE 5 AR Y i A FRAELZE T R AR iR A
In (1 + # inventions) In (1 +# of wtilities) In (1 +# inventions) In (1 +# of wilities)
0.177 *** 0.119 "~
liquidity_invention
(0.04) (0.04)
liowidi ” 0.349 *** 0.298 ***
quiaity_utiity
(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)
2.912** 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
LT T RARARBAE 1%, 5% 10% 1K R E 5T R R
® 14 SKAEMHMBEFTENRRYE
Table 14 The heterogeneous effects of patent liquidity on innovation by financing facilities
(1 (2) (3) (4)

I
i

el ) X 1 R A

ARG Rl 8] X 1 e A

In (1 + # inventions)

In (1 +# of utilities)

In (1 +# inventions) In (1 +# of utilities)

0.200 ***

0.107 ***

liquidity_invention

(0.04)

(0.04)

0.469 ***

0.210 "

liquidity_utility

(0.08)

(0.09)
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Table 14 Continues
(1) (2) (3) (4)
A 1o TR ), DX e AR AV Rl A5 ) ot DX v AR
In (1 + # inventions) In (1 +# of utilities) In (1 + # inventions) In (1 +# of wiilities)
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"" -0.337 """ -0.001 -0.062
scale
(0.09) (0.11) (0.08) (0.16)
2.437 %" 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

T T MIFORREAE 1% . 5% | 10% K BB 15T A RRIEDR.
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The transfer of innovation in Chinese universities and its effect on subsequent
innovation: Evidence from patent trading
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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 filedby 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 qualifiedandwith richer social networks, and when regional eco-
nomic development is more advanced and financing is more convenient.
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