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Tab.1 Variable definition and descriptive statistics

RIS A L A SFAE bRtz
PR AR B
Cooperation Al SAE LR B A AT O A 388880 5.379 34513
Citation Al AL R 18 ) 388880 3.526 15.937
Agency il AL R G A A LA L (1) 388880 9.505 31.488
Transaction Al B R 2 L AE (1) 388880 1.469 13.748
Licensing A B AT S T AE(AN) 388880 0.158 6.301
TR
Border Al A R A A T XA S 388880 0.937 0.242
b A
Distancel Al EA TR LAA] HpCs 9 i Ji B 25 (k) 388880 29.631 16.789
Distance2 Al EATIBCX 1 A o B 2 (km) 388880 18.974 14.140
Longitude A TR 28 (°) 388880 121.420 0.157
Latitude AV TR 2R B (°) 388880 31.163 0.153
A
Labor (58 (PN) 388880 2733 6.564
Asset Al B (feT) 388880 5.496 34.605
Income Al B A (fZT) 388880 3.864 17.704
Adratio Ak T TR (%) 388880 50.883 85.494
Age AL AR (a) 388880 11.608 6.508
Patent Al AL HE () 388880 13.934 50.384
Area AP T FEA T T AR (T km?) 388880 5.438 4.163
Population A IR TEIX N (A N 388880 2.289 1.687
Pubrevenue A FEAEA T BUX B A (T 427T) 388880 2.654 2.790
Indproduct MV FTFEATEUIX Tl = E(E120) 388880 36.434 32.784
P AR
SOE AV R AT Al 388880 0.013 0.113
GovRD AV AR T XU R 3 9 B B (T oT) 388880 0.176 0.172
GovlS A TAEA T B B PR 15 TR A il 95 W3R ST 7 7T) 388880 0.002 0.007
PatApply Al AT A TEUX L R CE T 388880 13.933 4.008
PatQuality A TAEA T X % R H I A & B L 388880 0.448 0.381

TE AR HIEA S TSRS Al WU BUNFI ATE N Z R B k.

®2 XIS XAEIHEKREE LR

Tab.2 Comparison between inter-district and intra-district innovation connection intensity

y X PR X
DR — — — — — —
FHE ifEE o/ IME HRME FHfE ifE2E f/ME LEoN(
Cooperation 0.139 3.324 0 624 3.289 28.940 0 1999
Citation 0.140 1.264 0 228 1.424 9.794 0 650
Agency 0.574 6.817 0 1061 0.897 6.211 0 499
Transaction 0.041 1.669 0 456 0.850 10.811 0 600
Licensing 0.003 0.737 0 310 0.116 5.600 0 310

HI%E 2 9 AT A AR T 2.3% i 2, BE s BRG-FHA K.
] AL I AN S I R s X TR S 3.3 fl BIEREX R AT B X 14 SR A0 B AN B A 58
SERBURN AW A 18] (i R AR FE X 3R HT T A Al B ) 52 BB 1) A~ FA
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Tab.3 Border effects of innovation connection between firms

A In Cooperation In Citation In Agency In Transaction In Licensing
Border -0.290™ -0.263" -0.031" -0.087" -0.004™
(0.006) (0.004) (0.004) (0.003) (0.001)
b A & po p & 2
i) As & po & & J2
AR ] 7 AU 2 2 2 2 2
P T ] 2 407 2 2 2 2 2
B -270.117 2324152 5018.412™ 278.801° -14.927
(250.170) (236.206) (410.585) (156.658) (26.765)
A 388880 388880 388880 388880 388880
fifk R 2 0.060 0.165 0.022 0.021 0.001

T o ek AR PIRIE I 1% 5% F 10% 50 5 KPR E6 | 455 I iR, TR,

F4 1EHIBE B XALE B ITBIX G R AR

Tab.4 Border effects of innovation connection between firms by controlling distance and firms’ locations

A In Cooperation In Citation In Agency In Transaction In Licensing
Border -0.256™ -0.220™ -0.116™ -0.083" 0.002"
(0.010) (0.007) (0.009) (0.006) (0.001)
b A 2= 2= 2 2 2
Pl A it = 2 P 2 2
AR [ 5 AR 2 2 P 2 2
I ] ] 7 507 P P 2 2 2
fig e -3241.417 2158.911 -5513.431"" -1050.241 -137.646
(2069.624) (1499.879) (1394.838) (1044.880) (168.847)
FEA 63190 63190 63190 63190 63190
it R 0.085 0.215 0.030 0.033 0.006

R5 THXB RN AR E S
Tab.5 Temporal trend of border effects

A In Cooperation In Citation In Agency In Transaction In Licensing
Border -20.414™ -46.025™ -14.255™ -21.212™ 0.131
(4.669) (3.404) (3.348) (2.847) (0.614)
TimexBorder 0.010™" 0.023™" 0.007"" 0.010™ <-0.001
(0.002) (0.002) (0.002) (0.001) (<0.001)
Time -0.011" -0.030™ -0.008™ -0.012 <0.001
(0.002) (0.002) (0.002) (0.001) (<0.001)
b A pos & P 2 2
] A E po p 2 2
AR [ 5 A & po & & 2
i [ ] 7 4507 = = = 2 2
BRI -213.524 2462.205" 5058.536" 338.998" -15.209
(246.027) (238.442) (408.098) (156.629) (27.306)
A 388880 388880 388880 388880 388880
it R AL 0.060 0.166 0.022 0.022 0.001

{1 Time Jy I ) AE B, R HEAR FFTEAE 4 55 2008 4 2 {E
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R, A Dy s 5 T BUR N R BRI ER B I
FAFFIIPTR o T BB A, AR SOl AR AR ok
AT E A b B R, 4R 2800 X s E A
Al o T DX AT Al 32 30 5 O Y PR
i, I B QR RN ARV . SOE J& 5%
FAb 2 A5k A Al ) R 4L AR i 5 AU AR AT
SOE 5 Border (38 5.5 K % . 35 b (58 6), BRI [
A AP BT I ZR ) AN i e e TR E A
o VAR FIEAE RG], A Al 0 FE000 58 B L
A Al i 38.7% . BEAI , A SCR FH Hb Jy BORS XoF
A XAV AR T 29 B A (GovRD) AR 5 11 5
R A 55 ) 3K 481 (G ovIS ) A A 12 BUR X Ak B BT 7%
ST R . GovRD 5 Border 1958 H.I0 2 EUK
2230 3 R, UL BH O X A F & 1 T R S R
5, ML BHE FR 0 3 ARV R . AR XA
FeZ B A A GovlS 5 Border B9 %8 .10 2 %X
2 R B, FERT LA R A 1 v RO 3
SRR, ATREAY R R , BRI R 5 1)
TR 55 W) K 451 B #0531 A7 SO 6T b A QB T
NS HRE B —FEiR S B T A 55

TR DG, AT BE TG R ZRAF BUR X HAD Q5T 1 50
H T TRREE , TS ) T A A A 45 2R .

Shy e 36 A b BIHT BR B 55 AT B DX A0 Y O
F A SOR Ak Br 7247 B X L 1) i £ (PatAp-
ply) A& F B G b & B &) 1 Ho(PatQuality ) > £
AT AR L S SR AE AL T FEA T IX.
M BET B A B R i . FR Rl 45 5 W] 41, PatAp-
ply . PatQuality 5 Border [ 3¢ .30 £ § ¥4 £ % HL
Y13 5 10% K7 T R VEAS 50 (3 7), BRI A Hb A
BPNEE B, Ai BR A [r] TIE BRCAE HAEAS DXR) A
IRER BRAK T 77 A 5 BT IBE R B K, IFa il
GRG0 R B RE
3.4 (TBUX & FFxF 4l 61 F B A 1558 AY LR U5

15 2008—2017 4, i A7 3 AT BUIX 59,
35102 2009 4RI AR IX 5 R IL XA I (2011 4E B
WX 5 AE XA I 2015 4FEFL X S5 UK 4591,
WA SO R HE TR B R AR S A
H T 3 AT X A I F A 10 A A= s RIS ], A S0k
JH 7 it 20 22 434578 (staggered difference-in-dif-
ference, staggered DID)X 4TI X A Ff Wi fa] 52 i iy A

F6 B TMSITHRIDFYN

Tab.6 Governmental intervention on innovation and border effects

Ay In Cooperation In Citation In Agency In Transaction In Licensing
Border -0.263" -0.238™ 0.058™" -0.081" -0.002"
(0.008) (0.006) (0.005) (0.004) (0.001)
BorderxSOE -0.387" -0.205™ 0.040 -0.075" -0.002
(0.070) (0.045) (0.038) (0.038) (0.003)
BorderxGovRD -0.145™ -0.123" -0.417" -0.020 -0.011"
(0.033) (0.023) (0.023) (0.018) (0.005)
BorderxGovIS 1.259" -0.471 -6.473" -0.395 -0.004
(0.567) (0.612) (0.889) (0.364) (0.085)
SOE 0.365™ 0.220™" -0.051 0.087" 0.002
(0.073) (0.047) (0.041) (0.040) (0.004)
GovRD 0.136™ 0.118™ 0.384™" 0.013 0.011"
(0.034) (0.024) (0.025) (0.018) (0.005)
GovIS -1.313" 0.451 5.975™ 0.378 0.003
(0.565) (0.614) (0.890) (0.364) (0.083)
Pl AS i = 2 2= 2 2
AR [ 5 8500 2 2 = 2 2
P ] ] 2 58007 2 2= 2 2 2
R 2.794 0.343 -3.000 -1.688 0.020
(2.167) (1.903) (3.226) (1.453) (0.412)
FEA G 388880 388880 388880 388880 388880
fitRERE 0.127 0.242 0.045 0.075 0.082




F124)

JERRE A Al [IAHTE R AT B A AL 2293

ROV 58 E BEAT AT o AR B — 7 T AT LA 10 5L
LB AR B A TIE , BV 500 2R I Al 5 DX BB bk
FAT BTN 5 55— 7 T, -t 2 30 AN B FCHIL
PRACAN T, TR IR AT IX & I X — EUR A B
R o Consoy, A ATBUX 57 K A2 45 I 1 HE U2
i, A TBUX j SITBIX ATE A R A B &R A A
I WHE N 1, A UHBAE A 00 ik 2 O0CE 22 704
TR B -

Connection,

=a+d6Conso,,,, + X, y+
Z Atu+v+ G)
ot :ui Vr ‘c"i‘/l,k,t

W5 A B, AT BUX A5, P X ARl )52 2[R

—BUFERE , BURR AL BT A9 BOR T LR A 5
PR PERNGE — 1 , B MG T Al BT IR 2R Y47 BORE
220 NS 7R, FELE A VR FTI ] [ 5 BN ), 5
JRHTI ZR Y [l A Y Conso F 28 80 IEAL,
FLE T 1%KF R BB PG 6, BT BUX &1 2
FARHE T XTI R

4 4Eip

A7 R DX i1 FAE DRy — b i A S BT S A 0
T B ERES [A] RN TSR A A il AR A K

RT AHEFIMESITH XL FMEL

Tab.7 Local innovation environment and border effects

Ap i In Cooperation In Citation In Agency In Transaction In Licensing
Border -0.088"" 0.020 0.151™ -0.022" 0.012™
(0.019) (0.014) (0.015) (0.011) (0.004)
BorderxPatApply -0.006™" -0.010™" -0.011"" -0.001" -0.001""
(0.001) (0.001) (0.001) (0.001) (<0.001)
BorderxPatQuality -0.278"" -0.326™" -0.063"" -0.105™ -0.008""
(0.013) (0.009) (0.009) (0.008) (0.002)
PatApply 0.006™ 0.010™ 0.011™ 0.001 0.001™
(0.001) (0.001) (0.001) (0.001) (<0.001)
PatQuality 0.276™ 0.340™ 0.068™ 0.103™ 0.007™
(0.013) (0.009) (0.009) (0.007) (0.002)
b e e 2 2 2
Pl Az i P P P = 2
AR [ 5 & 2= = & &
P T 1 2 007 2 2 b= b= b
R 2.687 -0.134 -3.096 -1.800 0.006
(2.156) (1.891) (3.218) (1.450) (0.404)
FEAS i 388880 388880 388880 388880 388880
it R L 0.132 0.252 0.044 0.078 0.083
®8 THEXEHBIBERBN
Tab.8 District consolidation policy and border effects
Ap i In Cooperation In Citation In Agency In Transaction In Licensing
Conso 0.307"™ 0.188™ 0.390™ 0.099™ 0.013™
(0.011) (0.010) (0.009) (0.007) (0.003)
P A 2 = = i P
AN E RO & & & 2 JE
FIF [R] ¥4 5 2 1 = = iz i i
HH 0.043" 0.097" 0.053" 0.012' 0.001
(0.009) (0.013) (0.009) (0.006) (0.001)
FEAS B 388880 388880 388880 388880 388880
i REEE 0.088 0.033 0.206 0.064 0.083
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Border effects of innovation connections between firms

TANG Jinyue, LUO Shougui’
(Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: Innovation has a geographic dimension that promotes economic growth and technological change, and
is closely related to regional spatial characteristics. The innovation connections formed by firms are key
elements in understanding the spatial dynamics of innovation processes. As a geographic element, administrative
boundaries divide urban space, resulting in the border effects of firm innovation connections. Based on the micro
statistical data of Shanghai high- tech enterprises from 2008 to 2017, this study used a spatial regression
discontinuity design to test inhibitory effects of administrative boundaries on five types of cross- district
innovation connections, including patent cooperation, citation, agency, transaction, and licensing. The empirical
results are as follows: 1) Administrative boundaries have a significant inhibitory effect on the five types of cross-
district innovation connections, called border effects, and this inhibitory effect still exists when controlling for
distance and firm locations. Compared with market approaches (agency, transaction, and licensing), border
effects are higher on non-market approaches (cooperation and citation). 2) Temporal trend analysis showed that
there is a significant downward trend on the intensity of border effects from 2008 to 2017, which may be related
to the fact that in recent years, the governments have continuously encouraged firms to establish interregional
innovation connections through various political instruments. 3) Mechanism analysis showed that government
intervention in firm innovation and local innovation environment result in the increase of border effects.
Administrative district consolidation reduces border effect between two merged districts. The empirical results of
this study provide policy references for promoting firm innovation connections and improving innovation
performance.

Keywords: firm innovation; innovation connection; border effects; spatial regression discontinuity design;
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