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FEAR T {5 BAL B AS, $25 T 05 B BeR, i 8l TRk 4 0 & J Jr X1 i M 7% 2% (Benhabib
1 Spiegel, 1994) . 50 5% 3 B, 0 45 F2 AR 1 132 Iy FH 2 [ 5 42 % 1 1 114 T 22 R 38 22— (Sttiroh,
2002) ., 540, Koutroumpis(2009) 3 T 2002—2007 4F OECD [ 5 H 73 br 3 B, 28 5 14 K o g 52 5]
By LAtk it A B R, BT VB 15 R IR B 30% I R AL K, Czernich 45 (201 1) W5 3] T2 BIAY 45
W AR, a4 B RRUBAE AR T FL A A IR 28, An il 25 3R 09 55 30 ) 3 >4 1 4 240 4 45
(Autor 4%, 2003; Cappelli, 2010; Bloom 4§, 2011) . S EUAS 22 1 [ P SCHR [R) R & B0 D) 4% 56 At 8 i Xl
SV AR VR (] P55, 2013), HLIX AR HIAE7E 9 28 380 07 (it =6 R AR P07, 2014) o 1641,
AR DA AT LI 1Y) i (S 58 A T3 it 52, 2016) , E iUCEE RS (2013) BRI 28 filf 152
Jiti 5 3l AR T RAEAE B E R

PRAT SCHRAR T T B8 717 45 9 4 i X 28 B ke s, A T 4 25 IR R 2=k, (BT A7 7
PLUR [a) 8 25—, K 22 48 v 7E 22 W2 1, X oW MLl B R FE 40 28—, AR B 4 G B i ) [
SR L35t U 8 A A T B0 P A T IR, (IR R B AR B AR AT I SR SR O =, AW R SRR K
15 BA TE 5 W2 1T, B8 T8/ o AR ORI 2012 A R HE 0 587 v 7 RO X — o 1 AR SR
LT 2008—2017 4 A e b2 W) B HOR BB B, A5 1 00 28 FE A 5 it 1 1 8 7 LA S ane] fie 1
il P B Al 18] B AR HRR Y A, 7 FE AT v e A S R v, rh S BOR AR DGR T 4 S T
2014 4F 2015 4F- 1 2016 474 = LI 2 T 120 N IRTT CBF) VR R a7 s Ry o X 2L IR T 1Y)
BERE AR b Al & JE RO PR 5 1), BT LIS Al T 55 2 A X A A 1

R 77 24 ] W b R A B3 Sy S o T R T, AR SOE AR AR A S S 4 5 i 4
FIFH AU 22 53 7715 (DID) K 56 1 19 24 At 15 it 2 15006t il B2 AR RS B 52 e . W58 & 98, 30
Mo BE Ry E Al T D R IR T R, M BT AR R E AR MR AR B E B A S
MR A 23 W) B35 B AR QR 3G R X — AT A i B A AR RE, SRS R — 3
B4 o AR S PR AU 1) 5 43 DG TC 325 4 Bt 0 ARG 36 LA % At A A P ) R, 3 e o 4 [l 0 0 L 7
AT AR D) S R AR X ] A5 2 R O VA HEAT T AR TR IR, G510 N AE . S BEaBT R BE, Y b
28 A AR K488, 308 2 B0 b B B 55 43 1L N 2% Rl 1 e 48 5 38 T, D) 4% S it 1% it
Xof A A AR AR R R AR FH B R T 24 T 2 ) B AR KT 85 v 8 ol A e, DX K ) P P ¢
Z I}, X 4% LR Rt 0T A 5] 2Z2 (8] H AR BTG A R i B K

AL BTERAE T2 (1) FEAH R i B AT A SL W) 58 1k, A7 — 8 AR, X Al iy 28 55 7= o
S pEA RN A WIS K 22 45 b A S R TR, A2 B K ) 3 R DA AR v X T ke, B
FRAE T RA e E 55, 2017; T oo S, 2018), $2TH Al 45 BEAS0R SR W 5 16 1 2003 D B 4 R B
7K (Xu, 2017; Charnoz %5, 2018; Wang 4%, 2018; Bernard 4%, 2019) . £ K 55— B IR, B 4%
TCBEXRT A 1) & J LA FE B ), AR SCRM IR T S A A 58 AH OC SCHR . (2) 96T W 45 SE Ak it
BUA 9T R 22 ek H 222 i, an 22 55 14 K L 4% R T4 55 (Stiroh, 2002; Czernich 4, 2011; faf {1 45,
2013; P EFNGE S 55, 2016) o A7 27 35 DI JZ 11 Kz 36 Do) 4 356 it 38 it 201 ) 52 i) £ Mz 45 AR 8
P, AR SCHE T A /A A ST AT LA JE 3 N £ il 152 it % 28 B R A R AL o (3) 4 Sy —Fil
LG BN, QBT AF R 52 B2 3 0 )2 O TE . BUA WF5R & B4R 38 3 R4 B 7= BRI 2
T Ef R LA e 4 il T 3 &% JR AR E (Hsu %5, 2014; Kyle F1 Qian, 2014; Bradley %, 2016; Fang %, 2017)
G IH R 252 m A AN HT . A 2 L B, IR R JRAR 3 T Al T A, 1w T Al B
35 % (Kafouros, 2006; Paunov il Rollo, 2016; - 7 #e F15K £ B, 2018; #47E B FI X Pk 3C, 2018) o A3
PNV G 04 AR BE A 9T T I 28 Rt 18 it XoF £ sl B2 AR AR 3 B8R4 L 0 R T BT O T Y STk o
() A SRR Sty i B O X — S AE 0, S50 b A e 1 IO 28 Rl 152 it 5 28 T 15 4 iy DR SR 4
W I T, R4 AL T T AT A A R R, SO IR SR T AR AL T 4
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() 1 B 55 s T T8 A A v ) ) % e 1

1994 4 9 7, o EIA FTHA DL B W B RE 2l 2850 20 A4 B & R, v i ) 2% LA i3 it
A O U B A 2R, 2 X | DX R Ji AN A 2 e AR AT AR LB e, 3% Tl AR R 8
AT BE Rl G ok TAR KPR . o T ff P i — [R]85, 2013 4 8 A, [ 55 B AR 95 (2006—2020 41 [
FAG BA K JE R YA ER, Bk (I 45 BE DG T BB & Tl v [ Ik mé S St T 58 A T ) o B i,
e [ AR K 4 228 A HE 2 Ty 46 DO 2 B Al i Y el . 8 AT, T AVE B AR B K L R
M2 25T 2014 4F 2015 41 2016 4540 = L % 120 A3k TT7 CBF) 75 94 v [ 73
Ko ANBEZEIRTT CFE) 5, SR 8 ) 82 T4 56 I BUASE, T 2 907 10X 4% i 3, 185 o 1) 4% 8 o 31
Bl k5 0t o AR, it — @ M (AR 22 A7), A3k T 75 76 98 17 B2 A Be 7 . sE 7 H P
1538 %A T A B 4 [ 4R E KT AT LAY, 32 Tl o [ O 5 0 ) b DX, 9 £ il 1 it 1
A8 2 O, 36 Y Ml AR R AR 3 IR Sy 7 AR R R e, T AR R il K 5 AR R

(ZOBFFE ARG 28 B 3 it 5 Ak B AR IR %

Arrow(1962) Fl Romer(1986) £ i, B MITHA X RE % 02 #F Al 5 B 7 A5 HE Al 1 7 i, 348 RE A2
PEHAB ANV P BET . J5 R, 8 X — IR G 45 o FR 3 BN (Knowledge spillover effect) , 4 3
SR — A AU A A 2 AT 5 B B, S DR AR TEAS Rl 41 48] 0 B2 R M AE E3h iy Jom 2
B, ARAEPA BE, R LA 8 B R (Explicit knowledge) FER 4 H1R ( Tacit knowledge) i K
Zeo X T AP, AT DG R 5 A S SR AL RE R T 5 AT R RR, AT AR
it 1Sk A A I AR RE A 2T, DR R B R 7 A R AR R A AR Y 8 e 9 DDA G, K LA LA
SO AT O SR o BRHIR A B ELA A JE P, AR AR R R 4 52 B S R BE B R ), B
14 1t P 2 25 il R OR RAR TR B P A B0, 50 I B0 1 A A R (Almeida F1 Kogut, 1999) . 1 T
[l — ™ Sl ) 1 K, ELAFAE T3 531, 9052 rh AN T) DIl £l (8] 3R g 3 FF A8 I (2= &
g, 2007),

AR, N B VBRI HILS DA B R A N e B R Tt ) e R K R AE — e R AT TS
(i) B 1% i i ok B 46, 2018), 417K 1 MR Ah iy 1, A2 fF 1 2 B 1 4 O™ BURR, 20125 K AR 45,
2014), Wang 55 (2018) 5 T o (5 7 A I8 A ST 3R WA, — 30l T A T8 I 288 38 8, > M 2 ) )
A K, PR Dy A2 3 B A i A2 aE T R R R T, B AE A RN AL . Dong S
(2018) L2735 RO R 98 %0 42, T I ve Ak TRl B AIR 17 2% 3 (8D %) S8 i AR, R i 122 R G
P, B 1 IR OB R BT S o K 5 A8 38 A it 1) i SR B T B R A U B0, 1HL 3B B A
B[] B AR ATy 358 v, ToIR AR UE TR 8h 78 4 At o 5 Z R[], e 55 P45 FE Rl Rt vl IAEZE R AN R AW
AL B 451 T, AREEAT B 0 1Y It B 4% 32 IR, B AR A 1) AR, 4 v 00 TR A% 5 2502 (5K K AR,
2016) . 9L H P AT LLAE AT An] s [ AT Al b o5 DARS 2 8508 25 07 SO BAR (5 08 o DRI, 4% Stk
WA 2255 5 5 5 AT Bk R B G 5% Wi (Choi A1 Y, 2009; Choi, 2010) . BRI 7, 19 2% 5k
Bl 15 it 1) 58 35 11 4% 28 A AT LA S s ] 5 2 ] 1) BR ] e o BV Bk 3 31, A 2 1045 Oy X H A 38
i, A M IR TR R ) R, RIS T AR AR U B AR 5 [RIEE, 2 2 5 T DL A B TR
JnZ oAb A5 S, AR AR KR & o T LLUL, 4% FE R it g 15 T DA G 2 4 v R B R 1Y
i Bk, BEARSE UL BUAS, DA T $i e R0 PR G 2808

MR TAFS 5 ZRA GEXR, WA RS XR, HRARMY BOFA 74 H
F, T2 B AT BEAE A 25 — B BRI P R A RRE AT RE Y BB S A R RHOE N B A B AE
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B 1o iy LN SR T LT GRS el B tog s A N 2 /NS N 1 3 | D N S R N T S T ST 8
Bl 5 it % i M A AR O 5 0

HE T2 A RS 2w TR (CRE 2N & 72 B 938 I BB ot , 1) 45 o B8 # — 30, AR Ui e %
5% D) 246 e Aty 15 it Xof 2 ) PR BE AR YT B S e o AR RIRAR JT (2011) 9 WF 5T R BH, A Rl
R AT 3 Wit A AT P LA 2N ) AR G I B 0 AE 2N J R, VRS A R ARSI, BEA AR R
FHEELZMNEL A SR TE A A ARZ), B ARG 17 10— o2 7 3P
Al o BRI, o AT I, T8 WO b B A A, BN W AS ELRR IR R L R R
B 00 ) TR T I A8 i A 8 B A B A I Ok FLAR IR R, AE X ARG BL T, R A I 4% BE it i3
Jits T B 1 A AL % B, A S8 5 A AR RS ok R A B (PR R I 522, 20035 B R R ZE 5
F5,2015) o 3XAT B TREZS B DURCHR A 1R A AR A9 BUAR 1) 2 ) A% 38 L0 A 00 B AR R B A
b 2 FWC AR B T, Bh 7 28 Rl B BH TG 20 o R, D90 26 11435 KR A5 Bl 28 W) 98 i st 25 B A,
TV A R P Ak RN G, A SR A e e S R R TR R B (Czernich 4%, 2011; 3 5 [H
AR5, 2014), kb F45 B 45 B0 T2 7 AT T8 2 14 L2 WBORN 3 B0 2605 B 55 F0F & i 3h .
BT RS Hr, A SO DL B

fBUE 1 25 28 FoAh 45 AR, I 48 FE Rl B0t 05 I, M M2y |) R J8 2 B R R BT KCF
LTt

A IR AR AR T X 3 0 U R L WOBCRN RS A TR RS SOR IR T NS, iR R
K A AN (Caniéls, 2001; F5 48 0 A, 2007) o 2582 1, A0 w85 28 T A nT R 4 4
Ml AR F R ZE Y, B S R . BT SR R W, SR RE T B 1A R 8 s B R A A AT A
WH. B, 0] LR HE BB RE 1 4R T (Jaffe, 1989; Acs 4%, 1992, 1994; Feldman, 1994; Feldman Fil
Florida, 1994; Almeida 1 Kogut, 1997), Cassiman Fll Veugelers(2002)if % ¥, 2447 fE 1 3 HUEL £ 1
HMERENRET, A 7 AN A LG QR RS 238 . TR, R AR 1 A A BE D R B R R
(PLp o A2 61, 2009; IR LTAE, 2017), {H U HRIE SSBHAT T XA sh . Bk, B ER A1 kS
FE 0 A (R B 8 P 4, 2 ] ) B A UG 3 AR 25 14 i (Krugman, 1991; Audretsch 1 Feldman,
1996) . Storper 1 Venables(2004) % B, i 3 A7 B Ilf 35 5 (58 1 181 % 11 A 28 3k, A2 2 1 55 3 01 i 0
PURE o T 14 19X 4% R Tl 88 i m LA o AT S ) e 1X 2 0 ] 149 38 3 AR, 386 8 12 A =22 T A R 3 385
ROng, TR S AE QI HT . SR, B T 5 /MM A A e e 5 G EME 2 R, A A A bl
XPAZ O AR AR, DA R i B AR I BT R 5 22 b AR AR R A O R o I 405 B i 152 i
BT LATE a2 5 (8] 0 AL 33 R, 4 v 1k DL I QBT BE 1o BE T Bk T, AR SCER H DA R

fBUE 2: 25 78 FLA A5 AR, I 4 JE RO 205 I, Y S W) 5 A LAt 2 B A A H R B
B G

= R
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B, RLARU3 D00 248 FE R0 X A b H AR FIRY O 52 o AR Y BARIE X

Innovation,, = a, + a,TreatPost,, + Z Controls,, +v,+e,+¢, (1)

Hop, Ths i FRA ], ¢ FoRERE . AR5 Innovation 728 FIEARBIR, % F & FEEN 1 )5
WCH SRR i T HORY HUE AR BN 20 TR 58— T7 BRI A B 3 % i THOR S —T7
B JRAE B, Oy 1A 6 00 4% S it G X B IR A R R, AR SO L A R R A R
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LR A (Patgrantz) T L5 25 7] 5 A5 HoAth 23 7 BBk & L R $28 (Patgranti ) A48 bR R B i
Innovation, T ARGV R ER & 74 BT 22 57, A SCGHE— 25 X 0 Ry e B L R AUEL (Inngrantz
F1 Inngrantj) AR K& W& R 32 BUEL( Othgrantz Ml Othgrantj) P FH

XTT A AR T, Ry T A b A PR R W, AR SO AT T 3T )2 T A T i ol 4 B I
2 BERM TR, TR AR 2 ) U R AR A R B [A] A5 BT D s T K — A A AR A, i
BT AR 5 TreatPost. 5 B:4s w7 AR A A 9] (0] 4 F 3% o S o 7 7R i 3kt (RP &k 38
21), H W s ] FE AR AR 2 J5 , TreatPost BUE A 1, 504 0, TreatPost B 2250 a, & T M 4%
S U e T A b B AR R B RN, 27 @ W35 KT 0, V0 5R BH 19X 28 JE it it £ F 1 Aok N K
Al 8] BB A P o

2% Cornaggia 55 (2015) L S B3 FIAS & e (2016) BB 5T, A SCREE T DL T #5806l A8 ik« F
RAEN G ) BRI RE T A E G S I A i it SRR AR G54 BT B R R T
AT AR hRR BE R BF, AS SCRF 1 3T )23 0 B A OGS B, AL 46 GDP 35K L S5 AN H
R, DL AT FE NS w) [ O . EEAR R IR 1,

x1 FETEEN

TN LB Patgrantz A F A RIS L RO 1 5 B A SR
T RVR LR Inngrantz LA R SE A W FIAEOM 1 )5 SR %4
FARAER L FEAL Othgrantz AT T RIS SRR A S NI A AT 1 SRR AL
LA RIS L AL Paigrantj LT RS A RV A FRAEO 1 IR SR
A R R AL Inngrantj T S A R R W RSO 1 )R SRR 4L
EWARBRGIELHEREAL | Omgrang | LTS HALL RIEA S RIH R A MILBEANECZ O 1R B SRR
2 SR A DreatPost Sl W AT RS | B EER N ] W‘ﬁiiﬂ?%{ “Fiitih [il "RIIRTIT, FLOL S ] e I 2 ),
HUEHR 1, 70N 0
WHRBA R&D WP S FEFFIWAZLL
FEARHER SOE T R BT I HUE S 1, &0 0
IIAYANES Age ST AR BRI 1 SRR ER
VATSIF Size BB FLIRAHL
AL Lev SRS M L
AR L E Tang AR5 S S92 1
ZFIRE Roa ORI 5 R
ZE AT Cfo ZEETR BN A LA AT S S 2
A Growth FE S AR B KR
JBA A Shareone S — RIBAFF I L )
(el Compen WA T S A A
(el Mshare IR 5 BB L
Tl g e HHI HHI=Z(X/EX)", Forh X, R0 ) i i FE S5 A
% X GDP iK% GDP_g AT EM 2 4E GDP % B4R GDP JRBRLL -4 GDP
251 ] Ind_s ATIEMHES = ES GDP L
UNEE =S Pop_g O FTE M S AR R0 EAE A DBUS BRI AR A L
(ZOREA IR

AR SO A9 S v B R YT 44 Bk A R AR N RSERTE Tk 5 AR B AR EE R, S =
Bl B Crp B Sl T G A 5 ) A R 22 I e TR R, 2 A R BB B A T SRR AR A
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FAFH, W55 Bai >k F CSMAR B4 o 7% I3 ey (87 s DA 2013 45 T 46 527, A< SCHE R
T 2008—2017 4F 4 it i A GIVE RAIARFEAS o 25 I A GE S i B R JE T K 2 i g
YT, T B T R TR A, AS SO R T DA B T, DA S 6 2H RO R AR AR TN AT [, A
SCIR AR T A ORES E RIR S B H FIL T ANFERGH AT, DL G  AfiiR KT 1.
ST.'ST AU B (4 WM, It 28 W 2 T E 8248 & E AT T B 1% B 46 R AL 3, B 415 3|
14 996 A~/ F] —4F B WLIAE

M, SBIEL RS

(—)flik gt

P2 il TAR S R EAS R RS TS 5. T LUE B, 748 R L RIS & Patgrantz
B IIE R 1113, B & R FAUE & Patgrant FI¥IE N 0.235, UL A R AN G EQUBT# D . MR
WE2E IR KA IR /IMER B, 2w 8] I B AR AT K7 28 g K. A, k& R AN THE &
W1 R4 355, BRI Al ik = 55 T i 2 R B KT . TreatPost WIXEE S 0.362, B 36.2% Ay Wil
(B 32 3] Gy v [ RO 4 5 0

®2 HBMgt

At WLIE HE brifEzz IR/ME A3 NI}
Patgrantz 14 996 1.113 1.409 0.000 0.000 8.384
Inngrantz 14 996 0.450 0.846 0.000 0.000 7.169
Othgrantz 14 996 0.969 1.340 0.000 0.000 8.165
Patgrantj 14 996 0.235 0.706 0.000 0.000 8.454
Inngrantj 14 996 0.123 0.442 0.000 0.000 7.048
Othgrantj 14 996 0.156 0.614 0.000 0.000 8.269
TreatPost 14 996 0.362 0.481 0.000 0.000 1.000

R&D 14 996 0.023 0.033 0.000 0.010 0.210

SOE 14 996 0.507 0.500 0.000 1.000 1.000

Age 14 996 2.143 0.701 0.693 2.303 3.178

Size 14 996 21.864 1.208 19.067 21.744 25.874
Lev 14 996 0.456 0.216 0.052 0.452 1.136
Tang 14 996 0.254 0.173 0.002 0.222 0.743
Roa 14 996 0.036 0.058 -0.239 0.033 0.209
Cfo 14 996 0.045 0.076 -0.203 0.044 0.259
Growth 14 996 0.066 0.325 -1.811 0.101 0.848
Shareone 14 996 0.347 0.149 0.085 0.328 0.750
Compen 14 996 0.004 0.006 0.000 0.002 0.051
Mshare 14 996 0.098 0.181 0.000 0.000 0.672
HHI 14 996 0.058 0.095 0.008 0.017 0.512
GDP_g 14 996 0.127 0.087 -0.121 0.113 0.519

Ind_s 14 996 50.333 9.964 26.220 51.700 73.560

Pop_g 14 996 0.037 0.097 -0.115 0.011 0.650

(=) Z T3 b
3B ZI(3) R 1 A IERLBOE X 2w F & A A SOR BT RIS, ]
DL B, 24 AR 5o TN Wl & FIBZAUN, TreatPost 1) 22 5UR 0.098, 7 1% /K- 1 @ 30 1F . iX
¢ 53
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Ul BB PEE o0 S 7 R IR T R, S i R R R A WA AR AT W R K R B AL
X 43 % W& RN AR & B L RIS, TreatPost W 2 B 5 2% A IE .

3 50 (4) 25 (6) 15 T W 45 LRI ME X 1 7T 2 " SRR A H AR BTHT A 52 o A rpoa] LA
F 2, YA & R AL, TreatPost 1) 240N 0.049, 78 5% M7KF LB E A IE, A
KWL R, TreatPost B Z 50 FE IS 35 5 107 24 PR AR & Ry 3 & B & B, TreatPost 1) 2 5K SR 7
5% MK I 58 3500 0 o 3 156 B ) 265 B A 1t 2 1 0 W) 5 AR LAl 28 R HEA TR A BER AT, (R
XRANHT R R T AR R IR R xR D 54K W LRI L, kR RIAEAE B DR, BT L
NGB NS ) =

x3 MEEMEHERARMIRY & BERRALER

TIEFA R S ANHHEALA W B A HAR A
(1)Patgrantz,, (2)Inngrantz,, (3)Othgrantz,, (4)Patgrantj,, (5)Inngrantj,, (6)Othgrant,,
TreatPost 0.098" 0.056" 0.096™ 0.049" 0.009 0.043"
(2.61) (2.07) (2.67) (2.55) (0.77) (2.52)
R&D,, 4.892" 3.779"" 3.964" 1.276™ 0.530” 0.969™"
(7.42) (6.82) (6.52) (3.37) (2.15) (2.97)
SOE, ., —0.140 —0.083 -0.105 —0.023 —0.009 -0.031
(-1.42) (-1.11) (-1.21) (-0.58) (-0.36) (-0.92)
Age, ., 0344 0.098" 0290 0.060° 0.054™ 0.008
(5.45) (2.19) (4.80) (1.94) (2.77) (0.28)
Size, , 0.310"" 0.195™ 0.290"" 0.058™" 0.027"" 0.049™
(9.37) (8.63) (9.24) (4.27) (3.39) (4.04)
Lev,,, 0.079 -0.016 0.115 -0.011 —0.024 0.012
(0.79) (-0.24) (1.19) (-0.28) (-1.01) (0.33)
Tang,, 0.201 0.146" 0.161 0.000 —0.008 0.015
(1.54) (1.65) (1.31) (0.00) (-0.23) (0.30)
Roa, ., 0.407" 0.046 0.453" -0.022 -0.062 0.018
(2.02) (0.35) (2.34) (-0.24) (-1.01) (0.24)
Cfo,. 0.158 0.117 0.149 0.008 0.034 -0.000
(1.36) (1.52) (1.33) (0.12) (0.88) (-0.00)
Growth,, , 0.022 —0.005 0.020 —0.007 —0.011 0.004
(0.86) (-0.31) (0.81) (-0.61) (-1.51) (0.35)
Shareone, ., —0.646" —0.249" —0.683"" —0.242"" —0.144™ -0.173"
(=2.97) (~1.65) (-3.37) (-2.81) (=2.75) (-2.28)
Compen,, -3.314 -2.300 —2.040 0.103 -0.703 0.669
(-1.47) (-1.51) (-0.97) (0.13) (-1.58) (0.88)
Mshare,, , -0.291 -0.032 -0.342' 0.076 0.054 0.014
(-1.51) (-0.25) (-1.85) (1.16) (1.15) (0.27)
HHI, ., 1.410™ 0.818™ 1.522™ —-0.097 —0.086 —-0.007
(3.37) (2.69) (4.02) (-0.59) (-0.68) (-0.05)
GDP_g, 0.133 0.081 0.126 -0.030 0.041 -0.051
(1.07) (0.95) (1.01) (—0.44) (0.93) (-0.84)
Ind s, -0.007" -0.005" -0.006" -0.000 0.001 0.000
(=2.00) (-1.96) (-1.86) (-0.01) (0.77) (0.03)
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B EBAE TR MESEIRIERIR SR ARIRY 8

G523 MEEMIZESRARMRYT 1 2EEPAER

TR F A FE AR SN AL FA H AR AR
(1)Patgrantz,, (2)Inngrantz,, (3)Othgrantz,, (4)Patgrantj,, (5)Inngrantj,, (6)Othgrantj,,
Pop g, —0.037 —0.015 —0.011 0.015 —0.012 0.025
(=0.39) (=0.21) (=0.12) (0.28) (=0.35) (0.55)
Constant —6.455™ —4.041" —6.020" ~1.146™ -0.615™ -0.938™"
(-9.01) (-8.27) (-8.88) (~4.08) (-3.49) (=3.74)
Year FE YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES
Obs 14 996 14 996 14 996 14 996 14 996 14 996
Adj. R 0.256 0.218 0.203 0.052 0.033 0.034

TE: VTR BIFIR 10%.5% F 1% (B E AR, 55 AN ¢ 8, SR IE 05 225 IR AR E IR TR E, I 4 2 w2
2. TRREL S EHNQ)ib4E=H T F IR TR SR B a R

BN 1 Zh— B K HR I, 48 BE RO X 2> 7] SR H7 A9 72 i AR Al G — 1
Wk R o LTI, AR SR I 48 SRRt A9 1 P 20 ik 2125 A 47 B2, WS B A Bl . A0S I
R A A B AE (2015) BYBIESE, 0 FT * Sl o ™ SO St i 25 47 S B4R R 2 A 3k 4
) Treat B4, Treat B3.Treat B2, Treat Bl,Treat DO, Treat D1, Treat D2.Treat D3 Fl
Treat D4 4y W3R T=—4,-3,-2,-1,0,1,2,3,4 5 Trear W3Z T ), I\ 4 tha] LIFE 3], %Ki
B AR TEAE P O ST AT, A S R R s T S AR s YR T A P2 W A B
ANHEAE 3 22 S5 AR Wty v [ s S0 I 1) 45 4F B2, 72 B BRI T LA R 5 A 22 w1 Y
R B BB AKCE LR BT 2 R EOR QBTN 5, W 4% FE Al i it %) H & W A
F14 2 32 255 R DA 5 = AR T 46 8 B, 6 A A WD AR DU 4 A 2 3 B AR T, 3 5 2 ] e M B I
KRS — B0 o gEA SR BRI T, R0 45 SRRt A W L M A 7= A 2 i, xR R W
A B FHAE 2> WM 3t AT * SEH H [ 79 Sk i i 5 DU 4F T ' B

®4 MEEMEHESEARMIRYT H: HEE

TIEFAmEAH 5 4B HA A R A B B
(1)Patgrantz,, (2)Inngrantz,, (3)Othgrantz;, (4)Patgrantj,, (5)Inngrantj,, (6)Othgrant,,
Treat_B4 -0.037 —0.006 —0.028 -0.017 -0.010 -0.011
(-0.86) (-0.24) (-0.69) (-0.78) (-0.79) (-0.57)
Treat B3 0.026 -0.007 0.047 -0.022 -0.021 -0.010
(0.48) (-0.21) (0.92) (-0.79) (-1.19) (-0.39)
Treat B2 0.081 0.032 0.095 —0.009 0.006 -0.011
(1.28) (0.79) (1.58) (-0.26) (0.30) (-0.34)
Treat_B1 0.048 0.003 0.078 —0.008 -0.008 -0.000
(0.71) (0.07) (1.20) (-0.22) (-0.32) (-0.01)
Treat_DO 0.112 0.027 0.128" 0.029 0.003 0.031
(1.54) (0.54) (1.87) (0.83) (0.13) (1.00)
Treat DI 0.122 0.040 0.151" 0.037 0.011 0.031
(1.57) (0.74) (2.08) (1.08) (0.49) (1.07)
Treat D2 0.116 0.077 0.129" 0.046 —0.001 0.045
(1.42) (1.33) (1.68) (1.31) (=0.04) (1.47)
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R4 MEEMEESEARIRYT 8 a5 TH
TIEFAmE A 5 4B HAA /I A B B
(1)Patgrantz,, (2)Inngrantz,, (3)Othgrantz;, (4)Patgrantj,, (5)Inngrantj,, (6)Othgrant,,

Treat_D3 0.190” 0.133" 0.198" 0.022 —0.007 0.016
(2.12) (2.02) (2.34) (0.60) (-0.29) (0.52)
Treat_D4 0.123 0.140° 0.145 0.140"" 0.026 0.130""
(1.25) (1.94) (1.55) (2.92) (0.74) (3.16)
Constant 0297 0.035° 0.259"" 0.088™" 0.036™" 0.055™"
(9.49) (1.73) (8.97) (5.95) (3.37) (4.41)

Year FE YES YES YES YES YES YES

Firm FE YES YES YES YES YES YES
Obs 14996 14996 14 996 14 996 14 996 14 996

Adj. R 0.217 0.189 0.168 0.047 0.029 0.031

()R PR 5

R T RIE b ST S T SE P, AR SO G2 ik PN A TR R B 4R

TEFIREAS IX ] 25 22 7 T AT T AR f PEAG 3
1. B i) 453 73 DC i 32

S SR B 1) 45 4 DU JE vk SR AT 1 3 Mo DCRCHS b 28 9%

(===
I

JE i AR AR LA K ek s [ 5 7

7 G I S i iy — 4 B

2012 AE B3k T GDP V5SS — =k i b Pind 55 7 i bE S ind FVH IS 35 35 R Net, UCEL 7 R
1:1 AR UCEL (A2 R 0.01) . FEFICECAEA A IR 25 (L3 5) 5 F 30—,

x5 MEEMZEESRARMIRY & H@F5 TR
IR T R BT MR AL RIS B G
(1)Patgrantz,, (2)Inngrantz;, (3)Othgrantz,, (4) Patgrantj,, (5)Inngrantj,, (6)Othgrantj;,
TreatPost 0.102" 0.066" 0.100” 0.068™ 0.009 0.059"
(2.15) (1.90) (2.18) (2.71) (0.63) (2.52)
Constant —6.670"" —4323" -6.171"" -0.979"™ -0.582"" -0.771"
(=7.50) (-6.81) (-7.42) (=2.73) (=2.70) (-2.38)
Controls YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES
Obs 9727 9727 9727 9727 9727 9727
Adj. R 0.256 0.216 0.205 0.054 0.034 0.036
2. BRI 3

AR SO 22 Jh 70 G 36 oA 5 M 3t T 748 ek ) 52 ), R RE B - AR DRI 0 Al AR R RS T,
BE AL 872 45 A 3l T 08 B 19 28 i TreatPost HU(EL, AL 72 S K AN al UL ) 38 Jhs 7% o (R AF 7R ) A
AR, SR Al P X S M DB BT R AT TR0 ASSCR T 500 UBEALL, 15 B TreatPosti 0111 F U
XEREAY ¢ (8o P 1T 7R ¢ /N, R HOAR ARG HIRh 552 2 100 45 S Al Bt 4 R 1
3. AR

[p==3

Tl AR IR PR AY, RIAE 2013—2015 AR A IR AL, A SOR X = 4R 4L

— RS (B ER 2013—2015 4EBOREA), i 045 31— i S B XUH 22 0B 8L, g3 B 45 2R
(65 Exx—.
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Density

051

—4 -2 0

2

4

B 1 ZEF I8 H TreatPost REXI N t (HO %

Fo MEEMEHESHAMRY & FikitSEE
TIEFAREAH 5B A A WA B B
(1)Patgrantz,, (2)Inngrantz,, (3)Othgrantz,, (4)Patgrantj,, (5)Inngrantj,, (6)Othgrantj,,
TreatPost 0.118 0.088" 0.128™ 0.087" 0.030 0.059"
(1.89) (2.11) (2.11) (2.78) (1.59) (2.07)
Treat 0.141° —0.436™ 0.929"" -0.557" —0.444™ -0.135™
(1.66) (~7.90) (11.32) (-12.83) (~16.93) (-3.55)
Post 0.696" 0.269"™ 0.604™ -0.077" -0.043 -0.033
(9.17) (5.89) (8.25) (-1.99) (-1.62) (-1.01)
Constant —6.143™ -3.692" —6.160™" -2.016™ -1.210™ -1.631™
(-11.11) (-10.03) (-11.62) (-5.33) (—4.38) (-5.19)
Controls YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Industry FE YES YES YES YES YES YES
City FE YES YES YES YES YES YES
Obs 9636 9636 9636 9 636 9636 9636
Adj. R 0.390 0.323 0.355 0.167 0.140 0.137

4. HC ARG A P AGL 55
ARSGECT VA RS 56 (1) AN FH-2R P T A ] 00 7 9k, it ELHER 2 TR &
Bod 19 58 f ) ok, IR ARGy A

]
ol 5 3T [ E ROV (2) % I8 B L MR AU KB F A,
ﬁiﬁﬁ Tobit [F1HJ7 1%, JF AT ARGy A7l 55 3 TH [T 52 280075 (3) O B LS T RE A BT A 45 (4) 38T

ON T IR P R ARG B 5 (5) 47 1 52 KL RN B WL, A ST 2N B R B S A A s R Y Kk
BRI (6) F BRI L A T HA —E R, SRHAT ¢ 9145 o010 AL A3 T 2 RO Bl i i
o R R AR S 302

. RBRES

B SCHKRI TR 2% A TR X Aol B IR B R R, IR AL AN [ A SRR, AR A
AN T 2 AR SR 2 T R 5 RR Y B SN A 1 (o M R 5 O 2% ) R JBE 26 ) , 6 [0 295
Fil 35t e 2 A ol 5 AR HCRY S PR A A A — P A

UN2RAFAE N TR BOR YT /EL, 25 L 2 m A SR AT KB (L R AUEGE T A7l b A2 80
I, A7 8 22 B R el o ) 4% i 1 B R IR A W oA, YA R R A A B EL S B

AR (724 R B 48 AN B 20 ) Ik, 00 265 R ik Bt 119 12 A TR i 2800 2 AR 8 2, TNy Lt
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DX 28 ] LR AN 22 25 1] iR 45 3o AR SCH1 A BTN R B AR KSR B B 48 S B0 A o AR
B, SR L% 7, 38T IN TreatPostx X (X 43 FIHL 115 2 &) L AR IK S Techp FIT48 6 54 451
Geodiv) [ ZEUPITE 1% K L 020 IF, X 5 WUHHAHTT .

®7 MEEMIEHESABEARMNIRT H: LT RARBEARKFSFLRABEENBRATIER

TIEFAREARH
FATAFEAIKT: Techp FAFEE NI Geodiv
(1)Patgrantz,, (2)Inngrantz,, (3)Othgrantz;, (4) Patgrantz,, (5)Inngrantz,, (6)Othgrantz,,
TreatPostxX 0.222"" 0.242"" 0.182"" 0.176™ 0.160™" 0.188"
(4.81) (7.01) (4.00) (3.80) (4.84) (4.23)
TreatPost 0.015 —0.034 0.029 0.008 -0.027 0.000
(0.38) (-1.21) (0.76) (0.19) (-0.96) (0.01)
X —0.041 -0.0717" -0.033 0.109™ 0.017 0.093™
(-1.39) (-3.41) (-1.13) (3.08) (0.73) (2.69)
Constant -6.380"" -3.963" -5.959" -5.763" -3.7117 -5.366""
(-8.96) (-8.18) (-8.84) (-8.13) (=7.74) (-8.02)
Controls YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES
Obs 14 996 14 996 14 996 14 996 14 996 14 996
Adj. R’ 0.258 0.225 0.205 0.260 0.222 0.207

PUE Y 0 N E 5 NE O BN RO B G = 1R 5 NS 1 B
HoA 2 T BEAh, 904 JE il 18 it Xt B AR 0T B (i SR VR T BRI TN F) R TS AN B,
PRI T T 90 328 3 3R (CEL IR ) e FF A 8805 9 it s N T A G 01 ) e v, 2 R R AL Bl k25 5 o [l
P25 JE WL 8, Bk T 31 (5) 4, 28I TreatPostxX(X 43 S HL_E 1128 "/l AR K- Techp F1H B M B
2% Netrat) 1) 2503 5350 1E, 3% 5 U B A — 34,

®8 MEAEMILESMBRARMIAY 8 EFTRARAFEARKEEEENSEXRNATIER

RUBES LB o AL 126 26 1

SR R HRATH

AR ARIKF: Techp HERBIER Netrat
(1)Patgrantj,, (2)Inngrantj,, (3)Othgrantj,, (4)Patgrantj,, (5)Inngrantj,, (6)Othgrantj,,
TreatPostxX 0.066" 0.053™ 0.048" 0.064" 0.021 0.063"
(2.25) (2.86) (1.77) (2.32) (1.25) (2.50)
TreatPost 0.025 —0.010 0.026 0.022 0.001 0.016
(1.47) (-0.87) (1.73) (1.04) (0.04) (0.86)
X 0.010 0.001 0.004 —0.024 —0.003 -0.031"
(0.52) (0.07) (0.21) (-1.47) (-0.23) (=2.09)
Constant -1.121" -0.596™" -0.921™" -1.145™ -0.616™" -0.936™
(-4.05) (-3.44) (=3.71) (=4.08) (=3.50) (=3.73)
Controls YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES
Obs 14 996 14 996 14 996 14 996 14 996 14 996
Adj. R 0.053 0.035 0.035 0.053 0.033 0.035
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P 245 5 i 352t 1 A 1) AR T DG B AN IR T I B R D 114 I 4% 4 0, e R TR 1Y
W2 25 Ao SR T R MO ) I 24 RE A B0 DR B0 3F 52 AR R AR I 52 W), AR Sl 52 ) B 2
BT B AR, AR A M T AR S R T R SR, o PR B (RIS ]
TEME 3t 459 A8 Sy F [ 7R YTy L RASC L 7 24 R A © ST R T R ) #E 4T T
Bro 2 9 ZERARH, 2 RIAE  SEA v " 7R Y Sl i I, 52 W) B9 BT 2 s S b T 2w
M AT P R S T I, BRSO AN T o X B R SO B 190 2% R Al A% A AT EE

YEHL.

x99 MEEMIEHESHEARMIRY B: FARNEEMEGER

TIRT A EEARBE
TAFE R S P AR YT T TIEMH AL S P ] R T
(1)Patgrantz,, (2)Inngrantz,, (3)Othgrantz;, (4) Patgrantz,, (5)Inngrantz,, (6)Othgrantz,,
TreatPost 0.107" 0.080" 0.097" 0.011 -0.030 -0.013
(2.18) (2.22) (2.02) (0.18) (-0.72) (=0.21)
Constant —6.804™" -5.425™" —6.167"" —5.549™" -2.962"" —4.883""
(-6.60) (=7.60) (-6.37) (—4.84) (—4.26) (-4.38)
Controls YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES
Obs 11303 11303 11303 6736 6736 6736
Adj. R 0.244 0.242 0.181 0.172 0.153 0.126

NERERT

5 528 HL Al et AR EE, 0 4% HE A b B T AR T OR G R R S F AL . A ST AR B AR IR
PHOX — WO, 558 T W 28 SERIBEE X 28 57 A R B s o BRI, A SO b 77 24w EE Y
Mo AR ST T R YT B R AR o D S A 5 A 4, SR OO 25 03 O ik A B T R 4%
BE Al B B Al BARF Y WO o W5 B, ) 2% il S0 B AN (AT LA E 2 | A
BB AR B YR, i T LR 7E 2% W] 18] 8B R RR Y e #E— 2 R B, 24 B2 "] A SRR P 8¢
e, B A ) R A7 A 0 R ) 2 R s A 5 A I, O 4% R B T 2 ] A AR AR R
PR B A R 5 10 24 i 2 w5 AR P 58 e >4 4t B ) P A 2 s IR0 4% i 352 it o
28 T Z AR FRY B 52 AR

AR SCHIWT SRS T BOR i E B AT — & B S 0 S (1) AR ST B 9 268 5 ik 15 7t o iU £ ol 1)
RARAE b B A AR o PRIk, 7 YR S A el R IR 2% it R0t A e (2) AR Sk BRI 4% B il
Jil 2 7 A S 4 T [ i RO o X TR R A S o AR e M X R S, B TR I X RE
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Network Infrastructure and the Diffusion of Technological
Knowledge: Evidence from a Quasi-natural Experiment

1 . .1 . ..o 1,2
Xue Cheng , Meng Qingxi, He Xianjie
(1. School of Accountancy, Shanghai University of Finance and Economics, Shanghai 200433, China;
2. Institute of Finance and Accounting, Shanghai University of Finance and Economics, Shanghai 200433, China)

Summary: After nearly 40 years of rapid development, the Chinese economy has entered a crucial peri-
od of transformation from old to new growth drivers. The Internet, as a new driving force for economic devel-
opment, is bound to promote a new round of technological and industrial changes. In this context, it is of great
theoretical value and practical significance to answer the question of whether and how network infrastructure
can affect the information transfer and technological knowledge diffusion of micro-enterprises. This study uses
“Broadband China” as a quasi-natural experiment and finds that the construction of network infrastructure can
not only promote the diffusion of technological knowledge within companies, but also promote the diffusion of
technical knowledge between companies. This article further finds that when the technology level of a listed
company is high, the geographical locations of its subsidiaries are scattered, and the network infrastructure of
subsidiaries is relatively complete, the network infrastructure has a greater positive effect on the diffusion of
technological knowledge within the company. Similarly, network infrastructure has a greater influence on the
diffusion of technological knowledge among companies because of the high technology level of listed com-
panies and the large number of Internet users.

The research in this article has important academic value and practical significance: (1) Preliminary stud-
ies have shown that infrastructure has an important impact on company operations. Most of their studies focus
on transportation infrastructure, and our research on network infrastructure is a further supplement to the liter-
ature on infrastructure. (2) With regard to the research of network infrastructure, academics now pay more at-
tention to the influence of the macro level. Few scholars test how network infrastructure affects the diffusion
of enterprise technological knowledge from the micro enterprise level, especially from the internal and extern-
al aspects of listed companies. (3) On the research of innovation, previous scholars find that the development
of macro factors such as infrastructure has an important impact on the innovation activities of enterprises
themselves. This paper takes other subjects associated with listed companies as the research object, studies the
role of network infrastructure on the diffusion of technological knowledge, and expands the literature on in-
novation. (4) This paper uses “Broadband China” as an exogenous event to solve the causal inference problem
between network infrastructure and economic growth. (5) The research of this paper is of great significance to
the practice of public goods supply such as Internet.

Key words: network infrastructure; the diffusion of technological knowledge; Broadband China

(TR R )

e 62 o



