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ED,) + Z B, Controls, +u, + A, + €, (8)
InTFP, =B, +B," PQ, +B,  ED, + B, (PQ, x
ED,) + 2 B, Controls, +u, + A, + €, (9)
InTFP, =6, + 06, Frag, + 96, EC, + 6,(Frag, x
EC,) + Z 8, Controls, + u, + A, + €, (10)
InTFP, =8, +8," PQ, +8," EC, + 58, (PQ, X
EC,) + Y, 8, Comtrols, +p, + A, +€, (11)
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3.1 HEHER

AW AR R RRMES IS R E 2, D
HRERKAE N 12. 83, f/ME N 5. 205, Bi{H 22 15
B, VR BH B4 M A2 e AR QBT 45 5 3 45 5 T
SR i T R R b i R B E R R AR
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Table 2 Descriptive statistical analysis
A5 Mean Sd Min Max
B A e AS ik TFP_LP 8. 609 1.028 5.205 12.83
PQ 0.882 0.145 0 0.996
i T 72
Frag 0.855 0.241 0 1
Ed 1.204 1.072 0.00867 17.42
I8 9 A8
Ec 4.646 1.052 0 6.443
PID 0.376 0.0577 0.167 0.8
Age 2.461 0.526 0.693 3.526
Board 2.136 0.201 1.099 2.89
CCD 0.251 0.434 0 1
F A Bt
Lev 0.457 0.202 0.0108 3.166
ROE 0.019 2.858 -186.6 282
Q 2.049 1.454 0.641 29.17
Size 22.63 1.344 17.95 28.7
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F(3)HFN (1) F(2) 43 B e T R K&
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4 18 0 2 %053 591 9 - 0.004 (p <0.05) A1 0.012(p <
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F3WIHN(3) -5 (6) BB 1 I8 5 2800 [ A6
50, B (3) LR MRS B 5 I B A i aC B
AN -0.003 (p <0.05) 51 (4) (1% F] A R
w5 e I 22 B A K 0.007 (p <0.05)

Uk W IR BE 5 2 P I ] 1845 & R AP 2% B % T ek T A
b BT AR DG FR 5 5 (5) 1K R AR BE 5 BR R
AT B AR N -0.004(p <0.1) 5 (6) 1Y
LN N SR 7RI PN K 1 R )
0.008(p <0.05) , Bt WA ¥ 5% 2 28 M IR 1F ) 98 35 & F|
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Table 3 Analysis of baseline regression results

(1) (2) (3) (4) (5) (6)
InTFP_LP InTFP_LP InTFP_LP InTFP_LP InTFP_LP InTFP_LP
Frag -0.004" " -0.003" -0.004" "
(0.002) (0.002) (0.002)
PQ 0.012" "~ 0.015" "~ 0.011" "~
(0.003) (0.003) (0.003)
Frag_Ec -0.003" "
(0.001)
Ec -0.005" " " -0.004" "
(0.002) (0.002)
PQ_Ec 0.007 "~
(0.003)
Frag_Ed -0.004"
(0.003)
Ed 0.001 " " 0.001 " "
(0.001) (0.001)
PQ_Ed 0.008 " *
(0.003)
Board 0.010" 0.010 0.010" 0.010 0.010" 0.010
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Roe -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Size 0.070 " " * 0.070 " * * 0.070 " "~ 0.069 " "~ 0.070" " * 0.069" " "
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Lev -0.010 -0.009 -0.010 -0.010 -0.010 -0.010
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Age 0.011" " 0.011" " 0.011"" 0.012"" 0.011" " 0.011" "
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
PID 0.002 0.002 0.002 0.002 0.003 0.002
(0.014) (0.014) (0.013) (0.013) (0.014) (0.014)
Q 0.003" " " 0.003" " " 0.003" "~ 0.003 """ 0.003" " " 0.003" " "
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
CCD 0.000 0.000 0.000 0.000 0.000 0.000
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
_cons 0.511""" 0.509" ** 0.533" " " 0.528" " " 0.517" " 0.519" "
(0.046) (0.046) (0.046) (0.046) (0.046) (0.046)
id Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes
N 19712 19712 19712 19712 19712 19712
12 0.927 0.927 0.927 0.927 0.927 0.927

Wt T A BIEIR p<0.1,p<0.05,p<0.01,
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Table 4 Regression results of robustness test

(1) (2) (3) (4)
InTFP_OP InTFP_OP InTFP_LP InTFP_LP
Frag -0.005 " * -0.004*
(0.002) (0.002)
PQ 0.011*** 0.012***
(0.004) (0.004)
Board 0.008 0.007 0.010 0.010
(0.007) (0.007) (0.006) (0.006)
Age 0.007 0.007 0.011" 0.011"
(0.006) (0.006) (0.005) (0.005)
Size 0.066* ** 0.065" ** 0.070* ** 0.070* "~
(0.002) (0.002) (0.002) (0.002)
Roe ~0.000 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000)
Q 0.004* ** 0.004 " ** 0.003 " ** 0.003 " "~
(0.001) (0.001) (0.001) (0.001)
Lev -0.020** -0.020** -0.010 -0.009
(0.008) (0.008) (0.007) (0.007)
PID ~0.000 -0.001 0.002 0.002
(0.017) (0.017) (0.013) (0.013)
cch ~0.001 -0.001 0.000 0.000
(0.002) (0.002) (0.002) (0.002)
_cons 0.410*** 0.409* * 0.511" "~ 0.509 " " *
(0.054) (0.054) (0.044) (0.043)
id Yes Yes Yes Yes
year Yes Yes Yes Yes
N 19712 19712 19712 19712
2 0.894 0.894 0.927 0.927
FE LT R p<0.1,p <0.05,p<0.01,
(2) WA PR 56 TR PR BE BT AT RE 2 5 Al s A kR
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Table 5

Regression results of endogeneity test

(1)

(2)

InTFP_LP InTFP_LP
L_Frag -0.005"
(0.003)
L_PQ 0.008 " *
(0.004)
Board 0.008 0. 008
(0.007) (0.007)
Size 0.068" " * 0.067" "
(0.003) (0.002)
Age 0.015** 0.015**
(0.007) (0.007)
Q 0.004" "~ 0.004" "~
(0.001) (0.001)
Roe -0.000 -0.000
(0.000) (0.000)
Lev -0.013" -0.013"
(0.007) (0.007)
PID 0.006 0. 006
(0.015) (0.015)
CCD -0.001 -0.001
(0.002) (0.002)
_cons 0.562*** 0.559 " *
(0.056) (0.056)
id Yes Yes
year Yes Yes
N 15435 15435
12 0.937 0.937

T 07T T MR R p<0.1,p <0.05,p <0.01,

OFE T il MU A S5 5 7 20 A7
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@ TAT Ml 52 4+ 72 BE 1) S BT 43
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BLH X A Ml A Ji 1Y) B2 W, 7R SO TR 2% 1K R 45 5
HHI L BeRs A7l Xl 3 v AR 5 4 A7l 21 247 73 4
B, %65 (5) - (8) 54 RFW] L M M JE
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Table 6 Regression results of heterogeneity analysis
(1) (2) (3) (4) (5) (6) (7 (8)
RIA AN KILAE AN it 4 55 iR 4 [
InTFP_LP InTFP_LP InTFP_LP InTFP_LP InTFP_LP InTFP_LP InTFP_LP InTFP_LP
Frag —-0.003 -0.005" " -0.004 " -0.003
(0.002) (0.002) (0.002) (0.003)
PQ 0.003 0.013" " " 0. 005 0.014" "~
(0.004) (0.004) (0.005) (0.004)
Board —-0.003 0.016 " -0.003 0.016 " 0.004 0.015 0. 004 0.015
(0.006) (0.009) (0.006) (0.009) (0.007) (0.010) (0.007) (0.010)
Size 0.061" "~ 0.083" " " 0.060 " "~ 0.082" " " 0.069" "~ 0.065" " * 0.068 " " * 0.065" "~
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Age 0.002 0.003 0.003 0.003 0.005 0.016 "~ 0.005 0.016" "
(0.007) (0.008) (0.007) (0.008) (0.007) (0.007) (0.007) (0.007)
Q 0.005" " " 0.003 """ 0.005" "~ 0.003" "~ 0.003" "~ 0.003" "~ 0.003" "~ 0.003" "~
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Roe 0.002 -0.000" " " 0.002 -0.000" " " -0.000 -0.000 -0.000 -0.000
(0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000)
PID -0.013 0.037" -0.013 0.036 " -0.012 0.012 -0.013 0.012
(0.017) (0.020) (0.017) (0.019) (0.017) (0.019) (0.017) (0.019)
Lev -0.037" " " —-0.004 -0.037"" " -0.004 -0.028" "~ 0.004 -0.028" " " 0.004
(0.010) (0.008) (0.010) (0.008) (0.008) (0.009) (0.008) (0.009)
CCD 0.002 -0.002 0.002 -0.002 -0.001 0.001 -0.001 0.001
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
_cons 0.805" " " 0.213" "~ 0.805" " " 0.217" "~ 0.585" "~ 0.579" " " 0.585" " " 0.575" " "
(0.078) (0.071) (0.078) (0.071) (0.062) (0.071) (0.062) (0.071)
id Yes Yes Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes Yes Yes
N 9744 9704 9744 9704 9528 9676 9528 9676
2 0.923 0.856 0.923 0.857 0.947 0.924 0.947 0.925

LU ABIFER p < 0.1,p < 0.05,p < 0.01,

S = PRBE AL R X ) 1R L | DAAR R R
XUE 2 B 55 Aol e T A B OG 2R o R A R TR Y
T RO 5 B FE S T K Yang L ) 46 43 B
PRI R, A 58 AR Z o0 BOR AR SZ A

SLZRIREE R Al o % 0 R R A AT Al A 1 4R T A
UG A B L A A MR S R
T BETL e R A A R B RE TR A B A B
S AR e D RE A B Ak R e A (E R, 3R T 4
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Research on the influence mechanism of patent thicket on the
high — quality development of enterprises
LI Peng' ,HUANG Wen - jing' ,PENG Hua - tao'"’
(1. School of Entrepreneurship, Wuhan University of Technology, Wuhan 430070, China;
2. School of Management, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Against the backdrop of the deep integration between global technological innovation waves and institutional reforms, patent
thicket has emerged as a quintessential phenomenon in the evolution of intellectual property systems, characterized by property right
fragmentation and unbalanced patent allocation. Despite its growing relevance in modern industrial landscapes, existing literature has
not fully explored the specific mechanisms through which its structural contradictions influence the high — quality development of enter-
prises. This research aims to bridge this gap by adopting a multi — theoretical framework integrating resource — based theory, transaction
cost theory, and dynamic capability theory, seeking to systematically dissect the complex interplay between patent thicket dynamics and
enterprise development trajectories.

The study constructs a two — dimensional analytical model explicitly incorporating two critical dimensions: density — induced frag-
mentation costs and quality — driven synergistic benefits. Departing from traditional single — dimensional approaches, this model recog-
nizes patent thicket as an interactive system where the quantitative accumulation of patents and their qualitative attributes co — evolve to
shape organizational outcomes. Leveraging a comprehensive dataset of A — share listed companies from 2010 to 2023, the research em-
ploys panel data fixed — effect models to establish causal relationships and moderating effect tests to explore contextual contingencies.
This empirical strategy enables a nuanced examination of how patent thicket operates across diverse organizational and environmental
contexts.

Key findings reveal a dualistic influence of patent thicket on enterprise high — quality development. Specifically, patent thicket
density demonstrates a significant inhibitory effect, primarily attributed to escalating transaction costs, innovation bottlenecks, and stra-
tegic lock —ins arising from fragmented intellectual property rights. Conversely, patent thicket quality—operationalized through indica-
tors including patent originality, technological centrality, and commercial value—exerts a robust promoting effect by facilitating knowl-
edge spillovers, enhancing competitive positioning, and enabling dynamic capability building.

The study further uncovers that environmental dynamism, characterized by rapid technological changes and market fluctuations,
and environmental complexity, reflecting stakeholder diversity and regulatory landscapes, act as positive moderators. These factors am-
plify both the inhibitory effect of density and the promotive effect of quality, indicating that in volatile environments, challenges posed
by patent density intensify while advantages of high — quality patents become more pronounced.

Additionally, the research highlights heterogeneous effects across firm characteristics. Small — scale enterprises exhibit heightened
sensitivity to patent density, likely due to their limited resource buffers and bargaining power in patent licensing negotiations. In con-
trast, high — quality patents demonstrate a more significant innovation — driven effect for enterprises in highly competitive industries,
where technological superiority serves as a critical differentiator. These findings illuminate how resource endowment, such as firm size,
and market structure, such as industry competitiveness, moderate the patent thicket effect, providing insights into context — specific
strategic responses.

By reconstructing patent thicket as an interactive system of density and quality, this study transcends conventional paradigms and
offers a more nuanced understanding of its operational laws in dynamic environments. Theoretical contributions include integrating frag-
mented literatures, proposing a novel analytical framework, and identifying contingency mechanisms. Practically, the findings provide
strategic guidance for Chinese enterprises to navigate patent thicket challenges, particularly in formulating balanced patent acquisition
strategies, enhancing patent quality management, and adapting to environmental uncertainties. This research thus serves as a vital the-
oretical anchor for promoting high - quality development within Chinas evolving innovation ecosystem.

Key words: patent thicket; high — quality development; environmental dynamism; environmental complexity; total factor productivity



