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2 2011
2.1 CSMAR
( bad control)
Chen 7
1)
2018 2019
65 ; 2)
Digital,, = a + BIPC,, + ySelect, ,,, X
At v+ +A, +o, +e, (1)
i~c 1 . ; ; 3) PT.ST.
Digital,, ; IPC,
; Select,, ; 2007 2019 2 371 15 642
A1) .
1%
RTINS N 2.3
y Eq 2.3.1
(1)
25 .
' , 2% 27
. (2). Jieba
B
B
2.3.2
Digital; .., =a + BIPC  +vySelect, ,y, X
1) + 6Conirols, + u, + c t
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4 2.3.4
« ”» ( SLZG ) .
(In age) . ( Leverage) .
( Roa) . ( ToplO) .
. ( Duality) . ( Prolnv)
2.3.5
1
1 49%
1
Table 1 Variable definitions and descriptive statistics
F. Digital ( ) 15 642 2.281 4.953 0 0.521 34.472
F. Diginput ( )| 15642 | 0.471 1. 142 0 0 6.941
IPC 15 642 0. 489 0. 500 0 0 1
IPC 1 0
In age 15 642 2.704 0.411 0 2.77 3.951
Size 15 642 21.813 1.253 13. 082 21.692 28.512
Leverage 15 642 0.452 1. 115 0. 002 0.412 96. 964
Roa 15 642 0. 065 0.114 -3.833 0. 063 3.373
Top10 10 15 642 4. 042 0. 306 0.272 4. 101 4.625
Duality 15 642 0.255 0. 445 0 0 1
Prolnw 15 642 0. 057 0.074 0 0.032 0. 892
Gov_report “ ” 15 642 1. 168 1.353 0 0.991 4
In patent 15 642 8.912 1.612 0 9.213 11.152
IP_score 15 642 9. 943 4.412 0.203 11. 082 15.171
IP_judge 15 642 14. 131 6. 161 3.992 12. 684 41.581
2.4
2
28
( ) 2011 12 2012 2 (4)
1 2011




2

(2011)

Table 2 Balance table of differences between treatment group and control group before policy implementation( 2011)

(1) (2) (3) (4)
( (
0. 469 1. 403 0.934 %%
Gov_report
(0.852) (1.371) (0.075)
7.730 9.399 1. 669 ***
In patent
(2.050) (1.084) (0.094)
7.881 10. 533 2. 6527
IP_score
(5.076) (3.973) (0.273)
13.288 14.874 1. 5857
IP_judge
(5.282) (4.962) (0.315)
2.580 2.531 -0.049" -0.019
In age
(0.399) (0.467) (0.028) (0.051)
21.638 21.557 -0.081 -0.041
Size
(1.367) (1.158) (0.077) (0.121)
0. 464 0.419 -0.045 -0.011
Leverage
(0.507) (0.491) (0.031) (0.061)
0. 067 0. 066 -0. 000 -0.002
Roa
(0.144) (0.086) (0.007) (0.007)
4.022 4.074 0. 0537 0. 007
Topl0
(0.356) (0.305) (0.020) (0.030)
0. 225 0. 265 0. 040 -0.027
Duality
(0.418) (0.442) (0.027) (0.038)
0.048 0. 046 -0.001 0. 004
Prolnv
(0.054) (0.070) (0.004) (0.004)
N 408 716 1124 1124
(5) 3 (6)
3.1
3 (1)
32~ 3 (4 3 (6)
3
Table 3 Benchmark regression results
(1) (2) (3) (4) (5) (6)
IPC 0.682 77 0.533 777 0.708 07 0.583 0™ 0. 468 7% 0. 424 277%
(0.156) (0.155) (0.112) (0.117) (0.145) (0.136)
2.242 8% —16.411 1% 1.348 1 —-15.988 07 -16.377 27 —-15.621 77
Constant
(0.077) (3.524) (0.167) (3.392) (3.525) (3.404)
Control Variables
Select x T
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3
Table 3 Continues
(1) (2) (3) (4) (5) (6)

Select x T?

Select x T?

Select x Post

Treat x Trend

Fixed Effects

N 15 642 15 642 15 642 15 642 15 642 15 642
R? 0. 794 0.799 0.797 0. 802 0. 800 0. 802
TR e 10% 5% 1%
3.2 3.3
(3) 3.3.1
10 30
5
Digital; . ,,, = + 8 z IPC, ., +ySelect, 5, X ( church)
e (In college)
ft) + 0 Controls,, +u, + A, +
0-0 + git (3)
PC, ., ct+k
c t+k
t+k =1, EL=-5 -4 -3 -2 1992
01234514,
) IPC( " - [ »
5
(3) B 0 o
B 0
32
4
4 (1)~ 4 (3)
4 (4) -
(6)
1

Fig. 1 Parallel trend test
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Table 4 Instrumental variable regression results
(1) (2) (3) (4) (5) (6)
(IPC) ( F. Digital)
3.429 17F 3.673 27 3.600 8**
IPc
(1.720) (1.417) (1.421)
0. 048 0™ 0.020 0 ***
church
(0.015) (0.005)
0. 029 4 *** 0. 022 47
In college
(0.011) (0.003)
0.289 4 0.284 3 0.2850
Constant
(0.249) (0.235) (0.221)
Hansen JP 0.5232
KP LM 10. 95 16. 38 18.59
KP Wald F 442.877 596. 990 321. 064
Control Variables
Selection Criteria
Fixed Effects
F 23.43 13.94 55.12 14.13 13.70 13.45
N 15 642 15 642 15 642 15 642 15 642 15 642
R? 0.878 0.879 0.880 0.019 0.089 0.034
3.3.2 PSM-DID 2) CSMAR
( Digesmar)
5 (4):3)
- ( Diginput)
Logit 1:3 S 5 (5).
(2) 5 (1) 1%
3.3.3 3.3.5
2012 2017
6 .2014 N
(2) 5 (6). 2012
(2) 2007
3.3.4 ( Smart_city)
( E_city)
1) (2) 5 (7)
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Table 5 Robustness tests results
PSM - DID
(1) (2) (3) (4) (5) (6) (7)
F. Digital F. Digital F. In wdlength F. Digesmar | F. Diginput F. Digital F. Digital
PC 0.472 07 0.212 8™ 3.200 9 *** 0.040 17** 0.636 8™ 0.706 0™
(0.134) (0.055) (0.893) (0.019) (0.123) (0.144)
2.506 3**
IPC_First
(1.141)
0.201 7
IP_court
(0.261)
0.177 3
E_city
(0.155)
-0.077 6
Smart_city
(0.199)
‘ —21.513 7% —14.424 57 1.149 4 -82.6336*| 0.5285 —-15.089 87 | —16.236 1***
onstant
(4.667) (3.984) (0.962) (20.138) (0.424) (3.404) (3.347)
Control Variables
Selection Criteria
Fixed Effects
N 11 709 11 926 15 642 15 642 15 642 14 068 15 642
R? 0.818 0.793 0.748 0.692 0.695 0.798 0.792
3.3.6
4.1
2 800 4.1.1
0
0.
34
35
2

Fig. 2 Placebo test
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(FC). 6 (1)
(IPC) (FC)
5%
4.1.2 {
(2018) X (2018)31 )
(In digpit). 6 (2)
9
6
Table 6 Mechanism test results
(1 (2) (3) (4)
F.FC F. In digptt F.ln ndig F. In ndiggw
pe -0.022 6" 0.680 7 0.252 5™ 0.046 7
(0.010) (0.112) (0.053) (0.014)
3.316 27 -13.194 17 6.396 5 0.128 6
Constant
(0.141) (3.734) (0.366) (0.105)
Control Variables
Selection Criteria
Fixed Effects
N 15 642 15 642 15 642 15 642
R? 0.828 0. 805 0.981 0.601
4.1.3

Q
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4.2.2
(In ndig)
(In ndiggw) R
6 41
(3) 6 (4)
14 ”» 34 42
4.2 s
4.2.1 .
CSMAR
7 (3) 7
(4).
4.2.3
20%
80% (
7 (1) )
7
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4.2.4
7 (7) 7
(8)
7
Table 7 Heterogeneous analysis results
(1) (2) (3) (4)
Follower Leader No Yes
e 0.503 17 0.070 6 0.298 2** 0. 647 177
(0.091) (0.538) (0.120) (0.172)
Constant ~7.634 9% —40.441 27 -9.639 7% - 17.968 9 ***
(2.199) (12.295) (3.386) (5.575)
Group Difference Test 0.430*** 0.345**
Control Variables
Selection Criteria
Fixed Effects
N 12 659 2 629 5174 10 544
R? 0. 706 0. 894 0.761 0.788
(5) (6) (7) (8)
Lower Higher Lower Higher
0. 661 4™ 0.171 4 0. 632 9*** 0.043 3
re (0.141) (0.213) (0.176) (0.167)
Constant -20.562 9*** -11.097 3 -9.133 5% -19.014 27
(4.501) (10.833) (4.397) (5.170)
Group Difference Test 0.490 ™ 0.590 ***
Control Variables
Selection Criteria
Fixed Effects
N 11 550 3823 8 559 6 846
R? 0. 803 0. 867 0.813 0.811
“ 1
) )
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Intellectual property protection and firm-evel digitalization: Evidence from
the National Intellectual Property Demonstration Cities

YU Diansfan' ZHANG Jia—ai®  YANG Jia-gi'
1. College of Business Shanghai University of Finance and Economics Shanghai 200433  China,
2. School of Finance and Business Shanghai Normal University Shanghai 200234 China

Abstract: Intellectual property ( IP) protection constitutes a fundamental institutional safeguard for firm-evel
digitalization and high-quality economic development. Using the establishment of National Intellectual Property
Demonstration Cities ( NIPDC) as a quasi-natural experiment this paper constructs a multi-period difference—
in-differences model to empirically examine the impact of enhanced IP protection on firms’ digitalization. The
results show that NIPDC significantly promotes firm-level digitalization and this baseline conclusion remains
robust after a series of endogeneity and robustness checks. Mechanism analyses reveal that strengthened IP
protection alleviates financing constraints and effectively stimulates firms’ digital innovation thereby facilita—
ting endogenous digitalization. Moreover strengthened IP protection fosters the agglomeration of digital service
providers expanding exogenous channels for firms’ digitalization and further improving their digitalization lev—
el. Heterogeneity analyses indicate that the promoting effect is more pronounced for digital follower firms
firms with digitally skilled executives firms with lower patent density and firms located in cities with lower
degrees of marketization. This study expands the understanding of the channels enabling firms’ digital transfor—
mation and delivers useful policy implications for strengthening IP governance and promoting enterprise digital—
ization.

Key words: intellectual property; firm-evel digitalization; digital economy



