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Table 1 Description and definition of variables
InPatent ( 1 ) 1.174 1.268
Move 0. 196 0.397
Rdlabor () 0.308 1.321
Rdinput ( ) 0. 006 0. 062
Rdinput2 0. 004 0.252
Income ( ) 0.118 1.169
Asset ( ) 0. 169 2.007
Age () 8. 121 6.189
Hightech 0.313 0. 464
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2
2.1
2
(1) OLS ( Move)
- (2) ~(3)
Move
- (4) ~(6) (1) ~(3)
Move 1%
Hl. (6)
0. 064
1 6.4%
Figure 1 Parallel trends test results
2
Table 2 DID regression analysis results of the relocation effect
InPatent
(1) (2) (3) (4) (5) (6)
Move 0.654*** 0.404*** 0.071%** 0.258*** 0.070* ** 0.064***
(0.009) (0.008) (0.009) (0.007) (0.009) (0.009)
Rdlabor 0.168% ** 0.062*** 0. 064 ***
(0.003) (0.005) (0.004)
Rdinput 0.753%** 0.801*** 0.782%**
(0. 100) (0.106) (0.105)
Rdinpur2 —0.402%** -0.202*** -0.195% "~
(0.020) (0.020) (0.020)
Income 0.008 * * 0.033*** 0.028 % **
(0.003) (0.008) (0.008)
Asset 0.018% ** 0.017*** 0.015***
(0.002) (0.004) (0.004)
Age -0.015*** 0.101*** -0.008"
(0.001) (0.002) (0.005)
Hightech 1.428%** 0.229*** 0.197***
(0.007) (0.011) (0.011)
1.046%** 1.095* ** 0.832%** 0.738*** 0.237*** 0.811%**
(0.004) (0.003) (0.007) (0.005) (0.013) (0.024)
129 411 129 411 129 411 129 411 129 411 129 411
0.042 0.031 0.117 0.352 0.098 0. 125
*ok ok ok ok F 0.01 0.05 0.1 o
2.2
2.2.1 H2a.
3 (1) ~(4)
N 3.7%
(1) Move o 6.7% H2b.
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3 ¢ (2017) )
Table 3 Industry heterogeneity of the 300
relocation effect 100 299
InPatent 10 99 10
(n (2 (3) (4) L4 (1) ~(4)
Move 0.033 0.042%** 0.067*** 0.037*** NN
(0.021) (0.011) (0.018) (0.010) .
H3.
2.2.3
31502 91 966 40 092 89 319
0. 052 0. 188 0.093 0. 126
Tk ok ok ok ok 0.01 0.05 0.1 4 o (5)
o Move -0.136 o
(6) Move
2.2.2 o
N H4.
4
Table 4 Size and ownership heterogeneity of the relocation effect
InPatent
(1) (2) (3) (4) (5) (6)
Move -0.016 0.059 % ** 0.062** 0.077" -0.136 0.065***
(0.012) (0.013) (0.031) (0.043) (0.139) (0.009)
35 191 71 022 15 659 7539 693 128 718
0. 095 0. 138 0. 095 0. 144 0.178 0.125
Tk ok ok Kk k k 0.01 0.05 0.1 o
2.2.4 0. 049 4.9% .
5
1% 5
R Table 5 Location heterogeneity of the
7.3% relocation effect
H5a.
InPatent
1.0% H5b,
2.3 (1) (2) (3) (4)
2.3.1 Move 0.073***0.065***0.064*** 0.054***
® (0.011) (0.013) (0.010) (0.010)
2 30
114 134 104 775 125787 123 038
1 0. . 0. 122 0. 109 0. 124 0. 121
. Tk ok ok koK k 0.01 0.05 0.1
( 6. 7 Move °
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6 Probit
Table 6 Test results of balance between probit matching and tendency score
Probit
% T P
%
Rdlabor 0.037*** 0.402 0.277 9.2 14.97 0. 000
(0. 005) 0.402 0.353 3.6 60. 6 5.15 0. 000
Rdinput -0.092 0. 008 0. 006 2.8 4.53 0. 000
(0.135) 0. 008 0. 007 2.0 29. 1 3.21 0. 001
Rdinput2 -0.063** 0. 005 0. 004 0.3 0.6 0. 548
(0.025) 0. 005 0. 002 1.0 -198.9 1.62 0. 105
Income -0.036*** 0. 139 0. 125 1.1 1.77 0.076
(0.007) 0. 139 0. 129 0.8 29.7 1.48 0. 139
Asset 0.014*** 0.227 0. 159 3.0 5.22 0. 000
(0.004) 0.227 0. 181 2.0 32.4 3.01 0. 003
Age 0.008 ™ ** 9.389 8.291 18.0 28. 83 0. 000
(0.001) 9.389 9. 603 -3.5 80.5 -4.94 0. 000
Hightech 0.665™ ** 0. 464 0.259 43.7 71.83 0. 000
(0.010) 0. 464 0. 465 -0.2 99.6 -0.26 0.797
Industry 0.023%** 7. 854 7.817 1.0 1.63 0. 102
(0.001) 7.854 7.740 3.1 -209. 1 4.52 0. 000
Size —-0.190*** 1.287 1. 246 7.2 11. 68 0. 000
(0.009) 1.287 1.274 2.3 67.4 3.35 0. 001
Ownership —-0.146*** 0.028 0.038 -3.9 -6.23 0. 000
(0.016) 0.028 0. 031 -1.2 68. 4 -1.91 0. 057
Tk ok ok ok k 0.1 o
Table 7 PSM - DID regression analysis results of the relocation effect
InPatent
(1) (2) (3) (4) (5) (6)
Move 0.526™** 0.396** 0.060™ ** 0.278% ** 0.040™ ** 0.049 % **
(0.010) (0.009) (0.011) (0. 008) (0.011) (0.011)
67 697 67 697 67 697 67 697 67 697 67 697
0. 037 0. 046 0. 124 0. 385 0.115 0. 139
* ok k KkoKk ok 0.1 .
2.3.2 8
Table 8 RDD regression analysis results
of the relocation effect
€ 8. S R N © I
( MoveYear)
1% MoveYear ~ 0.265** 0.085*** 0.121*** 0.085***
0. 085 (0.035) (0.015) (0.018) (0.015)
42 623 42 623 42 623 42 623

0.01 0.05 0.1
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Table 9 Firm innovation performance before and after its relocation

()

( ) () () ( ) ()
27.5 5745.5 6.3 42.8 8238.2 13.7
45.4 10493.1 8.3 53.6 14708.7 14.7
32.5 5060. 6 7.0 52.6 6941.5 16.0
15.2 2392.1 4.7 29.4 3473. 1 11.1
33
2011—2018
Q)]
34
6.4% . (2)
o (3)
o (4)
. . (5)
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Research on the impact of firm relocation on technological innovation

Tang Jinyue' Luo Shougui' >

(1. Antai College of Economics and Management Shanghai Jiao Tong University Shanghai 200030 China;
2. Research Center of Knowledge Competitiveness and Regional Development Shanghai 200030 China)

Abstract: Relocation is an adjustment strategy for firms to seek the optimal business location which has been a classic topic in
the field of regional economics. Relevant studies have investigated the spatial patterns and influencing factors of firm relocation
and its impact on economic benefits while few have discussed the effects of firm relocation on innovation performance. Based on
the theoretical analysis of the relationship between firm relocation firm characteristics and innovation performance the hypothe—
ses proposed are as follows: there is a positive correlation between firm relocation and technological innovation performance; the
positive effect on manufacturing and non — high — tech firms is lower than that on service industry and high — tech firms; the effect
on large firms is higher than small firms; the effect of non — state — owned firms is higher than state — owned firms; the effect on
firms moving from urban areas to suburbs is higher than that of moving from suburbs to urban areas; the effect on firms moving in—
to special economic zones is higher than that on firms moving out of zones.

This paper used the annual survey data on technology firms collected by the Shanghai Science and Technology Committee
( STCSM) during the period of 2011 —2018 and the staggered difference — in — difference model. The dependent variable is the
amount of intellectual property applications of firms in each year and the independent variable is whether the firm had moved in
each year. The model also controls firm characteristics including R&D labor R&D expenditure and its quadratic term  income
asset age high —tech certification firm fixed effects and time fixed effects. The model has satisfied the parallel trends assump-
tion. The research results confirmed the hypothesis that firm relocation within Shanghai has a positive effect on their technological
innovation performance and investigates the heterogeneity of promoting effect.

The main conclusions of the study are as follows: Firstly regional environment affects the innovation behavior of firms so
firms relocate to regions with better innovation environment and knowledge spillovers for the purpose of maximizing innovation pro—
duction. As a result relocation within the city has a significant positive effect on firms” innovation performance. The account of
patent applications after relocation increased by an average of 6.4% compared with that before relocation. Further sub — sample
research showed that relocation has different impacts on firms in different industries. The cost of migration for manufacturing firms
is relatively large and they are often passively relocated because of urban planning and government policy about industrial trans—
formation and upgrading.

Secondly the research results confirmed the hypothesis that the effect of service industry is stronger than that of manufactur—
ing firms. High — tech firms are less dependent on natural conditions such as land and energy so it is relatively easy to transfer
to advantageous locations in space and obtain superior innovation resources and form more technological innovation output. Spe—
cifically the account of intellectual property applications increased by 3.7% after the relocation of non — high — tech firms while
that of high — tech firms increased by 6.7% . After dividing our sample into micro small medium and large firms the results
showed that the larger the firms the higher the technological innovation effect of their relocation. Larger firms have stronger abili-
ty to adapt to the environment and resist risks; for example relocation has no significant impact on micro — firms while it increa—
ses applications of large firms by 7.7% . Moving decisions of state — owned firms may be interfered by the government which are
not always correlated with their own interests and strategies.

Thirdly the research results showed that relocation has a higher effect on non — state — owned firms” technological innovation
increase while it has no significant impact on state — owned firms. Moving to the suburbs and special economic zones makes a
higher impact on promoting firm technological innovation which is possibly because high operating costs of locating in urban are—
as decrease firms” R&D input and special economic zones provide a superior business environment and incentive policies for
firms to innovate.

To ensure that the results are robust this paper constructed a subsample with more comparable treatment group and control
group with the propensity score matching method adopted. Additionally the accurate discontinuity model was used to test the
effect again which has confirmed our results from the baseline regression.

Keywords: firm relocation; technological innovation; technology firm; staggered difference — in — difference model



