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o (2016)
( HHI) HHI =3 ._, S} S
(2016) 5
CR5 =1 - cry crs
o CR5 0-~1 |
HHI2 ,
2.
( He et al. 2017)
Patentdum
Lnpatent o Rdinput
3.
( Size) . (Age) . ( Debt) . ( Roa) ( Subsidy)
GDP
1
HHI
1 —( + + +

CR5 )/
HHI2
Roa / (%)
Debt (%)
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Size
Age
Rdinput /
Subsidy /
Gdp GDhpP GDP
Population ( )
Lnpatent ( +1)
Patentdum 1; 0
()
2 3.
2
HHI 312 814 0. 1570 0. 0643 0. 0571 1. 0000
CR5 312 814 0. 4666 0. 0946 0. 0600 0. 7009
HHI2 312 814 0. 1842 0. 0576 0. 0926 1. 0000
Lnpatent 312 814 0. 0800 0.3933 0. 0000 8. 5267
Patentdum 312 814 0. 0535 0. 2250 0. 0000 1. 0000
Rdinput 312 814 0. 0020 0. 0080 0. 0000 0. 0550
Roa 312 814 0. 0847 0. 1657 -0. 1687 0. 9203
Debt 312 814 0. 5483 0. 2658 0.0169 1.2416
Size 312 814 9. 8963 1. 1470 8. 5346 13.9595
Age 312 814 18. 9607 10. 9295 8. 0000 63. 0000
Subsidy 312 814 0.0041 0.0312 0. 0000 0. 8676
Gdp 312 814 14. 6564 4.5082 2.7000 108. 0000
Population 312 814 354. 9450 294. 9950 17. 2200 3235. 3200
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HHI 2005 2007
0. 1570 0. 0571
3. 1%
3
HHI 0. 1433 0. 1578 0. 1307 0. 1434 0. 0541 0. 0647 0. 0763 0. 0764 1.0000 1.0000
HHI2 0. 1760 0. 1902 0. 1621 0. 1862 0. 0472 0. 0580 0. 0926 0. 0566 1.0000 1.0000
Rdinput 0. 0099 0.0015 0. 0007 0.0000 0. 0150 0. 0069 0.0000 0.0000 0. 0550 0.0550
Roa 0. 0729 0.0860 0. 0453 0.0349 0. 1133 0. 1687 -0.1687 —0.1687 0.9203 0.9203
Debi 0. 5587 0.5472 0.5687 0.5582 0. 2168 0. 2684 0.0168 0.0168 1.2416 1.2416
Size 10.500 9.8638 10.251 9.557 1.3730 1.1247 8.5346 8.5346 13.959 13.959
Age 22.042 18.765 17.500 15.000 13.316 10.720 8.0000 63.000 63.000 63.000
(
(2016)
Lnpatent, =a, +a, HHI, + a, Z, + &, (1)
Patenidum, =a, +a, HHI, + a, Z, + &, (2)
Lnpatent  Patentdum
HHI 7 o

a,
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()
Lnpatent Patentdum 0
Lnpatent
( ZINB) ( 2017) o Patentdum Probit
o 4 HHI
Lnpatent  Patentdum
4
Lnpatent Patentdum
Zinb Probit
HHI -2.6631"  -1.50717" —1.5311°" -1.1436™ -0.6795™ -0.7026™

(-14.27)  ( -8.33) ( -7.97) ( -9.97) ( -6.12) ( -5.91)

Age 0.0122**  0.0124™ 0.0070™*  0.0071*"
(16.51) (16.52) (15.79) (15.80)
Size 0.5035*  0.5017"* 0.2158™  0.2150*
(71.56) (70. 42) (47.64) (46.91)
Debt 0.2606™*  0.2609** 0.1021™  0.1025™*
(7.04) (6.96) (5.37) (5.32)
Roa 0.4395™  0.4435™ 0.1967™*  0.1992*
(6.65) (6.64) (6.31) (6.33)
Rdinput 36.3497*  36.3810™ 20. 6110 20. 6228
(51.25) (50. 56) (52.33) (51.70)
Subsidy -2.3283™%  _2.5819" —0.8983™*  _1.0255"
( -4.80) ( -4.98) ( -4.30) ( -4.46)
Gdp -0. 0099 0. 0005
( -0.78) (0. 08)
Population -0. 0001 ™ -0.0001
(-3.02) ( -2.66)

~3.8264™%  —10.2056 —10.7737"% -2.0136™  —4.8849"%  _4.1173"
(-25.56) ( -58.80)  ( -4.68)  (-24.42) ( -52.21) ( -4.43)

312814 312814 312814 312814 312814 312814

z ot T e 10% 5% 1%
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1.
CRS. HHI2
o 5 CR5 HHI2 Lnpatent  Patentdum
5
Lnpatent Patentdum
HHD -2.6574" -1.2357"
( -12.20) ( -8.84)
CR5 0.5234™ 0.1916™
(6.48) (3.91)
Age 0.0123 ™ 0.0125 ™ 0. 0070 ™ 0. 0071
(16.34) (16.61) (15. 64) (15. 86)
Size 0. 5009 0. 5022 0.2143™ 0. 2154
(70. 30) (70. 48) (46.63) (47.00)
Debi 0. 2705 0. 2620 0. 1063 0. 1028
(7.21) (6.99) (5.51) (5.34)
Roa 0. 4649 0.4519™ 0. 2096 0.2013 ™
(6.96) (6.77) (6. 66) (6.39)
Rdinput 36. 1354 36. 4902 20. 5555 20. 6849
(50.24) (50.71) (51.60) (51.85)
Subsidy -2.5337" ~2.5876™ - 1.0064 ™ ~1.0288
( -4.89) ( -4.99) ( -4.36) ( -4.48)
Gdp -0.0100 -0.0102 0. 0005 0. 0003
( -0.79) ( -0.80) (0.07) (0. 06)
Population -0. 0002 ™ -0.0001 ™ -0.0001 ™ -0.0001
(-4.12) ( -2.90) (-3.61) ( -2.30)
-10.6171° -11.3736™ —3.9992 —4.3094 ™
( -4.61) (-4.94) ( -4.30) (-4.62)
312814 312814 312814 312814
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2.
. (2016)
N N N HHI -
mean( ) o
0 6
6
Lnpatent Patentdum
HHI —1.5545™ -1.9818™
( -8.05) (-6.17)
312814 312814
4 5
()
1.
( Wei et al.
2017) “ 7

10
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Lnpatent

Patentdum

HHI -1.5177°

( =7.76)

—-1.8748" —1.5746™" -1.3677"

(-1.77)  (-6.94) (=3.77)

-0.3878 -0.4565

(-3.78) (-1.01)

-0.3399 -0.5544™

(-2.99) (-3.33)

299960 12854 234996 77818 299960 12427 234996 77267
7 HHI
HHI o
2.
( Aghion and Griffith 2007) .
(2016) 2005
Dumin . o
Rdinput, Aghion and Griffith( 2007)

( Lnpatent)

Dis Dis

11

( Patentdum)
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(1) 1 o (2017)
Dumin, =B, +B, HHI, + B, HHI,* Dis, +B; Z, + &, (3)
Dumin Dis 7
- B
o By
o B>
N 5 8 9,
8
HHI* Dis o
1
9
8
8 N
Dumin
HHI - 2. 8866 —1.0737 —1.6377 —1.0408 —1. 1902
( —13.24) ( -11.61) ( -3.23) ( -9.81) ( -6.60)
HHI* Dis 8. 8525 4.3684™ 5.9564 4. 8603 3.2328
(4.32) (3.75) (1.31) (3.65) (1.53)
Dis -0.0043 -0.0081 0. 0728 —-0. 0406 0. 1307
( =0.02) ( =0.04) (0. 09) ( =0.17) (0. 34)
312043 299295 12576 234460 74806

12
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9
Dumin
HHI —1.403™ -1.391 —1.754™ —1.423™ -1.2917°
( =10.01) ( =9.77) ( =3.06) ( =9.00) ( =5.65)
HHI* Dis 5.967" 6. 138 6.381 5.293 ™ 7.888°
(4. 49) (4.47) (1.31) (3.43) (3. 64)
Dis -0.120 -0.124 -0. 648 -0.034 -0.311
( -0.47) ( -0.47) ( -0.66) (-0.11) ( -0.77)
312043 299295 12320 234460 74511
(2) 2 o
”( Aghion and Griffith 2007 ., * 7
Rdinput, =B, +B, HHI, + 8, HHI,* Dis, +B; Z, + &, (4)
Rdinput Dis Z
o Bi
> B
° B>
( Lnpatent)
10 11,
10 HHI
HHI* Dis

13
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“ 7 ( Aghion
and Griffith 2007) , 2
o 11
10
10 N
Dumin
HHI -0.0362* —-0.0362* —-0.0327 —-0.0335* —0.0423™
( =19. 14) ( -18.85) ( -4.33) ( -16.11) ( -13.57)
HHI* Dis 0. 0642 0. 0633 0.0316 0. 0584 0.0845™
(3.32) (3.19) (0.49) (2.74) (2.55)
Dis 0. 0046 0. 0044 0.0141 0. 0060 0. 0010
(1.38) (1.29) (1.18) (1.64) (0.17)
312043 299295 12748 234460 75051
11 N
Dumin
HHI -3, 123" —3.074™ — 4. 2454 -3.2123™ —2.723°
( ~13.06) ( ~12.63) ( -3.23) ( —11.47) ( —5.84)
HHI* Dis 13. 620 13. 648 17. 6964 11. 7745 19. 091 ™
(5.79) (5.66) (1.57) (4.34) (3.92)

14
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Dumin
Dis 0. 006 0. 004 -0.7875 0. 2478 -0.611
(0.01) (0.01) ( -0.35) (0. 48) ( -0.67)
312043 299295 12748 234460 75051
(3) .
1 2 ; 1 2
1 2 o
1 2
(4) o
Rdsfd, = B, + BiHHI, + B,Z, + &, (5)
Rdsfd( Hsieh and Klenow 2009)
Lnpatent Patentsfd HHI.
HHI2 CR5 3 12

15
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12
Rdsfd Patentsfd
HHI 0. 0959 ** 0.2154 ™
(15.77) (39.57)
HHI2 0. 0725 0. 2602
(31.99) (51.47)
CR5 ~0. 0400 -0.0798 ™
( -35.94) (-33.82)
312814 312814 312814 312814 312814 312814
(2019) . (2016) (2016)
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Bank Competition Innovation Resource Allocation and Firm Innovation Output:
Empirical Evidence from the China Industry Census Database

DAI Jing YANG Zheng LIU Guanchun XU Chuanhua

( School of Finance Hubei University of Economics; School of Management Wuhan Textile University;

School of Public Economics & Administration Shanghai University of Finance and Economics)

Summary: There is emerging evidence that debt finance is an important source of capital for firms engaged in
innovation. In recent years with the deregulation of bank entry China’s banking system has witnessed rapid
changes in market competition. This paper provides a detailed analysis and establishes causal links between
bank competition and innovation in the Chinese context.

Our first analysis concerns how bank competition has changed in China. We capture commercial city bank
branch data and construct the Herfindahl — Hirschman Index ( HHI) to measure competition levels. We find
that the banking market structure has witnessed rapid changes with large variations across cities and time. This
provides a good opportunity to test the interaction of firm innovation and changes in bank competition. We then
match patent information from the State Intellectual Property Office ( SIPO) to firm — level data from the China
Industry Census ( CIC) . This allows us to trace the level of bank competition firms face and how firms respond
in terms of new patent applications. We expect firm innovation to increase following increased bank competition
because firms can take advantage of the greater supply of finance.

Second we examine two possible channels to explain this result. We test whether entry to innovation and
the innovation input of incumbent firms responds to increased bank competition. We expect that bank
competition relaxes entry barriers for new firms and spurs greater innovation among incumbents. Moreover we
look at the differences in these two possible channels across different types of firms. We expect small and
medium — sized non — state owned firms to take advantage of the improved credit conditions to finance innovative
projects.

Third to clarify whether bank competition affects the allocation of firm innovation investment we test the
relationship between bank competition and the distribution of firm innovation output and input. We expect that
the distribution of innovation input and output will tighten.

Our paper advances two strands of the literature. First it extends the literature on the real effects of
financial structure on innovation in China by focusing on the impact of bank competition on firm innovation.
Second our paper contributes to the emerging literature on innovation by showing that bank competition allows
firms entry to bank credit and encourages incumbent firms to invest more in innovation.

We utilize and compile three datasets for our empirical analysis including all Chinese bank branch
information CIC firm — level data on R&D expenditure and other firm — level control variables and SIPO patent
data for firms.

This paper has three main findings. First we find that the overall positive effects of bank competition on
innovation output are strong and robust. Second we explore the possible underlying mechanisms and show that

bank competition expands access to credit for firms which allow entrant firms to begin innovative projects and

19
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incumbent firms to invest more in innovation. Third we find these mechanisms more prominent for non — state
— owned enterprises and for small and medium enterprises. These results indicate that the growth in overall
innovation output is partly due to the allocation in the supply of credit to small and medium — sized and non —
state — owned enterprises. All of these results suggest that a reduction in the regulation of bank entry is can
promote firm innovation in China. Bank competition improves the distribution of innovation resources among
firms thus more firms are able to secure bank financing for innovative projects.

Our paper adds to the literature on financial development and economic growth in the following ways.
First we find that bank competition expands access to credit for potential firms which relaxes their financial
constraints allowing firms entry and access to innovative projects and incumbent firms to invest more in
innovation. Second we extend the literature by examining the heterogeneous effects of bank competition on
different types of firms and find that the growth in overall innovation output is mainly due to the output of small
and medium — sized non — state owned firms. Third this paper provides a microeconomic foundation for the
literature on the finance — innovation nexus in China.

In future research it will be important to understand how this rapid change in the banking sector affects
technological progress in China such as in the relationship between the banking system and disruptive
innovation. This will be of great value in understanding the transformation of China’s economic structure.
Keywords: Bank Competition Firm Innovation Innovation Resource Allocation

JEL Classification: G21 031 032
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