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% E T E AR TEMSE #EF A H1E Aol 2
A #7 AL InRDinvest 4 W AR 3R (K8 6.75 2.24
InPatents & Fl W 3 B (50 0.78 0.99
B Indnup & & R W B8 0.42 0.70
‘ InNip A K & A i B (xf 40 0.51 0.84
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PRUEAS B VT BT, RIVAH B DT IC 14 4 A A DI S 2 10 (8 40 52 42 A0 45, AR 31 Abadie 55 (2004) " #2 WL HEAT
— X PU VE AL , BE % fie /N 38 75 15 22 01 IS T RE L OR B SE 2 A0M5 B o PR A 7 3R] S48 B AR DT
BE , PIp 728 ) 975 4 v 4% i 22 i A n] RE AT Bl T Al AR IBCRM I Y TR ER S R AR T e BT AR Sl
AH Y e (RDintensity) &5 R F8 ) B Al ( Export) FUE A b A 4k (SOE) -

R 2HIR T VAP A 0 25 2R DG C T Ak B ZE R4 1 2H Y D 22 B i 1] 3k 34.3% , T DG R R B
Pt 2 AN A 2.6% , 1t W A6 16 1L DG PO S 08070 1 P AL REAS 119 22 5 o T ARG SR 45 SRR W, VT IC i (50 BF & 5k
JE— A T8 b5 09 PAEAS S 0, 10 DL CJ5 BT A 1 D48 5 240 A 5 446 b 1L 20 ) 42 o) 20 TG 3R 496 25 7 7 1 D A
B, UL IIVE B 5 FEA B A M . 3R 3500R 1T LIS A RE AR AR Ak, R AR AM I 4l AR A FE DT E f
B ER T 49.68% , 3R AN HEASAT 4.97% A A e [7) 345 380 4 o 9 590 B3k, dc s 80 A AR A B0 Oy 57049
AR T 41.38% ., BEARRT , VL BLJE AR A B0 U TH B 1 e 9 O 152

*2 A B
\ PO & 4l 4 , CE2-%
WEE juieil = i 2 (%) T# % P>t
; 1 B Tl (%) o

VT B Y 3.183 2.645 433 51.52 0.000

InRDstaff 97.8
IC B & 3.183 3.171 1.0 0.87 0.386
IC 7T 4.470 7.779 -0.5 -0.44 0.659

RDintensity 82.8
T J& 4.470 3.901 0.1 0.33 0.744
IC Y 9.889 9.053 34.5 39.79 0.000

InAsset 98.6
IC & J& 9.884 9.876 0.5 0.47 0.638

87



R, FFE HEAPHUTHBNBE .S HELETRNAR

k2
X P 74 4 . i 2= WD
W E il = T % (%) T4 % P>t
hRE G i D () e
Ul ) 4.007 3.514 35.5 41.95 0.000
InLabor 96.7
I B J& 4.006 3.990 1.2 1.06 0.290
iy 8.971 8.713 4.1 4.90 0.000
Age 37.8
i 8.971 8.811 2.6 2.41 0.016
julien) 0.192 0.148 11.9 14.43 0.000
Export 93.4
T B & 0.192 0.189 0.8 0.69 0.488
T B BT 0.262 0.282 4.5 -5.21 0.000
SOE 87.3
T B & 0.262 0.260 0.6 0.53 0.595
IC B BT 0.517 0.375 28.9 34.24 0.000
Hightech 94.6
T B & 0.517 0.510 1.6 1.42 0.156
*3 T W JE B BE AR B E R
A 2 5] AR H VG g A A A IC B R K ARG B Bl (%)
KA AN A 18056 17158 898 4.97
kKR A A 79267 39891 39376 49.68
At 97323 57049 40274 41.38
DY . R85 5% Bt G il 2 i
1LLEAOIS

(1) 35 25 5 By A0 357 S0 28007 B8 400 A0 23 M o AR 8 7 PR 9 4 48 T B0 X i ol B i AL ASE R 601 37 Jo & )

SO, B SR e T o [ AR
Inno, = B, + B, FrequFund, + B,SubRate, + B,Controls, + u, + u, + &, (1)

Hor, Inno, 2 B BT HUAS B BT o7 5 00 5 5 48 A5, FrequFund,, 2 JC WAy 22 B¢ W 0 19 14 22 1 B
MEVESEAR . HABSE AR & AR =W C AN A5 SOREE o iAo BRI A6y,
Ay R AU 5w, R A B IS ] 22 A0 B AR, &, by BE AL 15 22 T3

FTAGN R T FEMERRL Y [0 U5 55 5 | i 2P FRR R AR B I 8 RN ) H A R [ AR R
YR NIE . JE— D F 5 T ROR B 2 | % 2 IS T B B A Al BF R % A AN 16.53% , & A
HE 1 0 4.79% 5 1552 B¢ I 30 PR A o — 4, A Ml B R B34 13k 4.40% , R I R I 2.23% 7,
ARSI W RS Y Bl g i S AN AR R A TR AR 7 A AR A BT Al 28O, 18 e 1 R s
BIHT T AH TR R R AR AR b 52 080 55 8 W% B 8CR  H RO0 MOk 3 B 2 35 AR S AR T . PSR
H, FUE B Hy, BT, HFBR 5 4 P AR5 H,, FIBRGAE Hy, o AT, 58 B 58 XoF £l R AT 22 45 5% 19 1T 13 &%
B 2 R 1, %45 W Boeing(2016) 5% v [ 17 23w A8 52 4518 — B0, B0 TR 19 BF & B8 )y
ST RE X Aol A T B ASONE o MR BRSBTS HH RO AT RE IR T AT R TS Bl s R ok v, DR O
HE— 2L XIS AR HL EAT A5

@ T ALY e e R A i SR BORT BSOE 2, 32 A R a y i ULAR E T CEE A7 R A A ORG A 2 o T i i R A 3K
H‘E%Af = ]00'|:exp([§) - 1}0
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*4 FEAGAFTAERTEN DA
L (1) (2) (3) (4)
RE
InRDinvest InPatents InRDinvest InPatents
Contimi 0.153™ 0.0468"
A L
ony (0.0130) (0.0141)
, 0.0431° 0.0221°
Accumulation
(0.00664) (0.00693)
-1.342" 0.121™ -1.286™" 0.132""
SubRate
(0.0686) (0.0390) (0.0681) (0.0389)
o 0.180"" -0.0769™ 0.185" -0.0761""
I ),
e (0.0185) (0.0170) (0.0185) (0.0170)
WRDstalf 0.450"" 0.0842°" 0.451°" 0.0841°
) St
e (0.0185) (0.0138) (0.0185) (0.0138)
0.216™" 0.0445" 0.217"" 0.0443""
InAsset
(0.0145) (0.00672) (0.0144) (0.00671)
0.2347" 0.145™" 0.235"" 0.145"
InLabor
(0.0218) (0.0163) (0.0218) (0.0163)
0.00514 -0.00515 0.00661 -0.00429
Age
(0.00681) (0.00935) (0.00709) (0.00940)
" 2.745™ -0.184" 2,722 -0.183"
GE &
(0.121) (0.0793) (0.122) (0.0793)
N AL @5 p3 2 2 p=3
W 55662 55662 55662 55662
R 0.243 0.028 0.242 0.028

T SR R B DR

A0 B R RAE 10% 5% F1 1% K I i3, T 1A

(2)F52: 58 B A Fee e e 9] o ¢ Bl i 88 ) FA ABIF Kz 45 % =22 18] W RE A7 A 48] U BB 7 5 & |, il 1 ¢ By i

JE Y — YIRS D5 S5O0 F 4 5 A HEAT 10, 3 57 20 A A
InRDinvest, = B, + B,SubRate,” + B,SubRate, + B,Controls, + u, + u, + &, (2)
5 eh A (1) FIB (2) 53 51 S (i 1457 5 5 1l AR -BR 8 B AR A g [ 5 45 R, ¢ Bl i 8 ) - Oy o I
FOA T W R T TR B B[R] Al AL B R AR B 2 R A SR A AE S O CREEE A R U
TP RFR o TR R AR W, S5 B A f 0 LR 17.27 % , T4 22 55 By A R 9.94% , i WK 4 F5
S 5% W L AR NS SR A 5 R (e B 2 R BB 5 B SUAh , B B Al 3K BB e MR A B i IXCTA] . Al
BB MU A 97 R DT TCAH I A B4 B N D BRI B LR R AR I E R ST S BRI
2% A5 VR BT Bl A N B 22 4 R B A ol B DA TR 8 W I U A BT A ol o A R AR A B
BEUR, Al T AR A B B A 2 P W A I D0 T L 8 ORI A 008 Y R S S . g — Uy T, AR A R A
VBB £ VA 0 ol AT S AR T IR 0 F 10 R (5 47 0l BBt 5
BYE o R T4 9525 01 S A A2 30 LS R B 2 T« B 00 09501
5 4 R 2 ORE S S H 0 5V VDS B 45 V0 9 V5 0 0 1 G
B AR BR 8 AT B8 7 A= B SOR B IH R FT 2k .
G (3)FI51 (4) 38 3 5 0 5% By 5ik 32 09 = O I, HEBR 7T RE A7 7E Y B 3h 5C R ANAE R B & . 5
(3) Fboxt 45 25 BT B AR AR 19 [ 09 = ORI A 2 35, 7 O TR 35 O B, iR U B B L 491 10.27 % , [R] 51
(DR S RAEF T . G (4) th =R IR B 2 (H P AA A5 5 0.16 1 1.579, K & 1E
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PER I 0, 1] X [6] Py AR SR S “ 18] U 187, F A 5 Bl Lo ) 76 1% (B 45 4 R 16.009% , 3 [7] 571 (2) A &5 S %%
R . WEFRAR R H A DA IE

%5 = 5 & B
(EN FERYTFHEAR BRFHY FHEA FERYTFHEAR ORI F AR
) (1) (2) (3) (4)
=
InRDinvest InRDinvest InRDinvest InRDinvest
, 1.260 3.269"
SubRate’
(0.991) (1.852)
, —4.489"" -5.087"" -5.857"" -8.525"
SubRate
(0.267) (0.411) (0.983) (1.749)
SubR 0.892"" 1.758" 1.203™ 24777
ubitate (0.146) (0.194) (0.234) (0.354)
EHEE = # %l = # % #l
A b /4 4 1 E AL = = s %
B 15317 40345 15317 40345
R? 0.339 0.227 0.339 0.227
[0, 1] I8 i A4k B UA U A B UA B UA
= K B 6 9.94% 17.27% 10.27% 16.00%
2.t —

(1) X Q5 B ik — 20 5 58 . I RIS B, Al T B i At e o AT R AR & ) ) BOR
PR FHERIHE S, IO R B B (&[] R 55, 2009) ), 5 S50l A T R0 R 400 1 618 5 A Y BOR
PRI . % B ) R W R A A 2 T 5 1 BB /N T Rk s L 2021) 1, TR e A 4 1) nl
AE LAY 3 1 2 SRAR L 32 AL 40 1) S OB B R A B i ) Dy 3, AR SO — 28 M WL R A AR K

1L 4 4 90 0 4 5 3 25 B 095 5 00 B2, 1 01 245 52 00 6 6 7%
HERB A RE YN — S E R

*6

Panel A : % B & 4 M

s (1) (2) (3) (4)
B
Inlnvp InNip InInvpAut InNipAut
Continui 0.0407"" 0.0266™
t Ly
ony (0.0120) (0.0130)
o 0.04217" 0.0147
Continuity (1—1) (0.0129) (0.0162)
BHEE # %] | # 4l # 4l
ENE i v b P b b
1 55662 55662 35331 35331
R? 0.022 0.016 0.013 0.015
Panel B: ¥ B i1 2 4
s (5) (6) (7) (8)
5
Inlnvp InNip InInvpAut InNipAut
) 0.0204"" 0.00747
Accumulation
(0.00607) (0.00629)
) 0.0239™ 0.00006
Accumulation (t-1) (0.00678) (0.00834)
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k6
Panel B: % B) R & 1%
- (5) (6) (7) (8)
RE
Inlnvp InNip InInvpAut InNipAut
BHEE 7 7 1 5
A v /4 1 T E BB = = = =
A 55662 55662 35331 35331
R? 0.022 0.016 0.013 0.015
T+ 2 AR R A R T ASCRBOINT 4 ff e L i U — 200 A B % ) o A 401 1) 52 i

Panel A Fll Panel B 43 51 51 7k 1 % 5% Bl 2 25 v AR R 1 %) [l 91 485 5 G v s 96 470 i ) % W &%
FI AR e WY ) H 3 B WA R A A S T A R AR e R L [R] E H — B, R SR Y
Bl % ) R 37 R AR A A D, G v 3 B [ ik O i T R ) R RN AR K B R R, HLX R W
H T 0 At R B iR, AR SR P DU A O Ok Y e AR R 3 Okl SR B L A B S e N R B R 2R Y
Bl ok 0 48 QB LA & B ) R AR 3R B BOR B 3 S IR R S T T R BRI 0 R M B R
S5 2 QB AN AN LB T, TR Al 1 27 T TR T 4R 22 95 Bl T RE 51 & B ORI 5 BUA 5 4 O\ 55 108
Jo e 2 4 1)t A FEE

Xof e 42 ALK B [ 25 R A DAL, 3 5 T R AR R M 1 I S R WY R A AR X I e
LR BB WA K . T & W] L )b 20058 2 ™ 4 1 52 B Ve A A BE SRR AL, T I R AR
& 60% , T % 6 HAF 22 5% Bl 4 & B L 1 52 ACRCRY 0] 051 22 B0 v 7 P O 2509 Il 9 2R 80, s i B L 3F
SEBT B AN AHE S 1 R KT B 1 B R QT L 3 A B T 5 T A BT 7 B R AR BT, AT 4
WL H AT RETE . ZiG BIRSE IR, RS BT B 7R M SR AR R A AR B 7 IO R0 A S
PET B o Y B e, T Aol BT B g AR T R PIL 2 T AT .

() FREE G B M A RON o I — AEAS SCTE 09 [R) BU7E T, 55 25 5% B 0B 35 B ASE 1B 397 ot 62 1Y
WO BOR R AFTE SN 784 7 AR SCE 2 0 AR B4R 5 47 2 B¢ Bl A4 2l 285 B8 R 2800

overd
Inno, = B, + )/Zyear_k” + B,SubRate, + B,Controls, + u, + u, + &, (3)
=1

HoAr year_k, Mlyear_overd, 53 5l J A b F5 82 3R AS W K WX Bh B 26 |k 4F RCFRSE A8 W B HL4F I UL I
10 RE D78

RTHNR TGS, e AR 2L 58 B XoF Al A1 HEASE AN 5 5 247 0 28 OR 45 1 1) 8500l R4, B 28007
KONFFAESN B o F (1) 3 22 58 Bl A4 Q18 RS il 28007 5 39 58 I 9 583 , 58 4R 1K B de s oo
XiF G T BE A A R R, S R S T B X A BIF e R SR AE A SR T L (E A A B RE ) R B A K
7 RETH AL RE I K218, 20 EIB I 1 X B UL 9 “ 2y B 7 S BHT RLBTIE K 2= A A K
V- RE S AR A b BRI, il 3B B HT £ A B TR I AR AT, S 2 BT MLAE R B 2H 2B R A R
WAL KSR S S R SR T S B I o 55 — T3 T, B Al NG I E B AR xR AR R R 2
R g 3G B A FE A OF AN O, SR E ORI IR AR SR A DR Y AT RE 7 AR R (TR B
2022)"7, LA 45 BURF BF By R il B #5032 BB o 51 (2) ~ 51 (5) RS BT B Rk
B~ ] H A7 18 V500 R T 45 A ] DR AR R, W AR i W & R H S 1 38 Dl 25007 D 58 W e A A W
PR B UE 47 25 ¢ Bl 0T Q0 5 e (0 4 S OR o RS BT Bl X B R R A S0 RN 2 B A
) B AR SO B, X B R 2 BT B A R1H B R TR OV B R . X — R AT RETR T
R 2 5% Bl X8 Q08T i 2 i AR R AE R e, 7T R ARSI A A2 BT, Al AR SR T DL 2o F R T 3l
WA R EARFR WG 5  ATBEATI A HIPE T, X Se B i SR A B T Aol 7™ H B e o
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Ao MEAL, 3 S 2 I R 2 B B R R B A B AT 1SR A R A 3 A e L R 2 B e R
AL 2 1 AT A 2 A5 000N 2 BRI, B £ % 00 b B B R 4L R R AR T B Y

&
* 17 HOERB AR N
- (1) (2) (3) (4) (5)
*E InRDinvest Inlnup InNip InTnupAut InNipAut
0.467" 0.0621° 00648
year 1 (0.0152) (0.0113) (0.0127)
0.478" 0.0794" 0.0686""
year 2 (0.0179) (0.0155) (0.0168)
0.437" 0.0730"" 0.0765""
year 3 (0.0230) (0.0217) (0.0234)
0.422" 0.0749" 0.0476
year 4 (0.0284) (0.0301) (0.0333)
0.298" 0.134" 0.0677
year over (0.0334) (0.0388) (0.195)
0.0114 0.00469
year 1 (=1) (0.00938) (0.0133)
0.0372" 0.0133
year 2 (i=1) (0.0148) (0.0191)
00642 0.0279
year 3 (i=1) (0.0219) (0.0293)
0.0690" 0.0177
year 4 (=1) (0.0318) (0.0375)
0.103" 0.0392
year overd (t=1) (0.0472) (0.0496)
BHEE = = # # # # #l # %l
Al /4 o [ E SRR = = = = e
3 14 55662 55662 55662 35289 35289
R 0.267 0.023 0.017 0.013 0.015

AR 2 SR AT R EL AT 2R O R s < T RS B B AR B O BT R A il BRI Bh A&
RONE B 22 5, BRI 25 MR A0 ORI AR R E AR G A S B B0 R 5 E WY B I R B ER .
e, % /N BT Aol , BUSRE F AR R RE S A i E 5 5k B S ORI B THIF A KR, T OT g 2~3
ST I, DR IR BB AR ASE Yl 00 e DR 5 6 T TRT e 2 AR S BRI Ak i AR 5 5 b 47 1) Aol , ORIl
AE S fi 2 52 T BT I e MRS PR S, U 7 T 24 S < 5 Bl Y RO Gk 0 T il 2 e K

T FREETE B A2 ™ BRI 5 e LI

1 RS 3 Bh 3 A = R M2 i
BIHT G ) Y e 2 B Y 2 AR A7 77 o B e A RO E T S S BN AL TERX — B AR R L
AR A AN SR AT 0 R TSR T O (B S B0 I 3G o i 25 Howell(2017) ", A SCilE— 25 25 [
28 By R A 42 R A P AR SR AL A AR ] AR
InTFP, = B, + B, FrequFund, + B,SubRate, + B,Controls, + u, + u, + &, (4)
Forr InTFP, 2 42 B384 7 A X B, A SCRE AT OP (LP R GMM = Fif J5 35 I 330, SR 4R 1R
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OLS Ml FE J5 32 i [8] U3 25 S 48 g o B, 55 TFP B, 2% 58 31 850408 mT A5, SR Al s e A ke i 1
P TR R KRR A & B 55 Sh itk — PR o O — R 5 B RN R B B N T AR SR M Wi B A
TIBEAFZNR 3 AR BE AR 22 I3 AAS BE K DA 2% I olk A B85k A i . OP vk R FH K 2 B A7
PG G ARG BT IH SR 15% 5 LP ik v I AF & 4% AVE R AR B AR & o AS[RDI 38 5 =0 [ml A &R
KOO 25 S, 0 I B 2 SRR B R AT AR I o AR e A R A R SOR R AR R

o] 05 45 SR A0 2 8 s, AT L 3 2 4 R AR B2 M8 Ak TFP | (] U9 28 5084 S8 28 O A, X 13 ) 45 8 %
Btk Aol A= 7= R0OR AT FUAE F o b, SR FH LA AS [R10 B 5 96 11530 ) TP AE A Sk 9 A e A8 1 R %t
] U9 dob 2 P 7 A B A S e [ R Bt S AR e AR AR A, B AR SO TFP A B 2 35 B 1Y
%8 e 2 DN &b

Panel A : % Bh i 4 P&

(1) (2) (3) (4) (s)
x& InTFP_ols InTFP_ fe InTFP_op InTFP_lp InTFP_ gmm
Continuity 0.0603™ 0.0592™ 0.0582"" 0.0603™ 0.0610"™
(0.0120) (0.0122) (0.0121) (0.0122) (0.0122)
BHEE ¥ ¥ ¥ 1 ¥
A M /4 B B BN = = = = =
A 52659 52556 52632 52538 52517
R? 0.024 0.052 0.022 0.051 0.057
Panel B: % B R & ¥
. (6) (7) (8) (9) (10)
%8 InTFP_ols InTFP_ fe InTFP_op InTFP_Ip InTFP_ gmm
Accumulation 0.0310"™ 0.0326"" 0.0316"" 0.0332"" 0.0334""
(0.00612) (0.00609) (0.00610) (0.00611) (0.00612)
wH R E ¥ ¥ ¥ ¥ ¥
A M /4 T E BB = = = = =
A 52659 52556 52632 52538 52517
R? 0.024 0.052 0.022 0.052 0.058

LB R AR ENIERNE

B % B ORI 2 (2015) 70 3l 3 v A 000 A5E AU 4 5% 45 82 9% Bl 6 A P ROCR I AL . 58
H 1) TP A 20N AR IR R — A R AR R A A R AR O R AR R A A AR X
A AR S AR FH 5 A AR G B AR e PR R AR P A AR e AR R A AR . T
LU

Media, = B, + B,FreqFund, + B,Control, + p, + p, + &, (5a)
InTFP, = ay + a, FreqFund, + a,Control, + p, + u, + &, (5b)
InTFP, = vy, + v, FreqFund, + y,Media, + y,Control, + p, + pu, + &, (5¢)

Horp, Media, A 4545 , BIARW W & B8 A RTL F = i AR AR 9 35 SORAE . R 931178 1 [ul
RZE RV, HA s (1) 511 (2) 50 A 2 (5a) 43 51 LB & £ AR 2 7= 1 oAy v A 25 B2 1 [l )9 25 51, ok
F 3425 (3) 512850 (5h) B9 R 25 R, ok A 3% 8528 (4) S AIN(5) 81y 5U(5e) B [T 25 2R

O WP AR AR [0 F K 25O IE , R G BT I 3 S A E By AR R A 4 AT e e il T
A H A 8 3 X A R A AT AEHE SR . AR R B A B AR SR B, 7E Panel AR5 (1) 31 FIES

@ SUREE R AR TFP I LP J5 ik 0, 0 1 HA I 58 0 vk B9 Il A 85 2R OR R AR W W8 fh . BT IR MRS R . S gk
I 53 R i [R] A5 Ak By 5
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(4) 5 25 5L s w7 9% By 3% 22 M 58 ok O % 45 A v A 800, JHE v 9 By 8 1 P T R AR A I 1 S R B
FVE & AT TFP (4 0] U5 Z2 8503 0 35 0 0E , 6 BH 9% By % 2 M BR 0% 38 1o 42 i i R 4% A 9 K &4 30
B T ) e it g ol 2 7 80, P A O Y /N g B (1) e B B 6 v A A Y (] 09 3R B 8
(4) v A A2 G % TFP [ H RECZ AR, 2928 3% 55 (2) 5 RIS (5) 50 45 5 s e 1 %% Bl i 2 P 3 i 4
b IR A A SO0 B R A B2 0.13%

¥ Panel B W', 5% FH IR RR 18 05 32, 98 B A B M 3 A & 388 ARG R A 808 KN R 0.85% , 38 i
LR BCSR  A BON KRR 0.06% . 5 46 H 0 2, AR SO A G 9% B AR B M2 — N ARk B A
SIEIE ] U 25 5 B e 1 2 9% B R BR P ) kAR 7 SR 1 PR AR, W B AR SR M ) BRI Ay B B Uk B
[7i] - 35 4 I 22 B, U T AR U A ol 1 S H R R B B AR RO 176 Uk, TR I S I R 4 AR R R A
A RORE R 2R 1.49% F10.11% , 457 Z W6 3 — 4147, T 25 77 2 A A 0% B B 3R 1k xet 2 7™ e 0 K A
M KW R RS W 25 LR AT W5 R H AR DL IE

*9 A B X A R AR A R AT
Panel A : % B % % %
% (1) (2) (3) (4) (5)
B
InRDinvest InPatents InTFP_lp InTFP_lp InTFP_lp
o 0.153" 0.0468"" 0.0603"" 0.0297" 0.0594""
Continuity
(0.0130) (0.0141) (0.0122) (0.0119) (0.0122)
0.196™
InRDinvest
(0.0069)
0.0277""
InPatents
(0.00519)
BHEE # # % # # 4 I
A b /4 4 B E BB = = = = b
W A 53794 52939 52538 52538 52252
R? 0.663 0.131 0.051 0.111 0.052
Panel B: % Bh 1 & 4
B (6) (7) (8) (9) (10)
R
InRDinvest InPatents InTFP_lp InTFP_Ip InTFP_lp
) 0.04317" 0.0221™ 0.0332™" 0.0248™" 0.0323™
Accumulation
(0.00664) (0.00693) (0.00611) (0.00591) (0.00613)
) 0.196™"
InRDinvest
(0.00688)
0.0276""
InPatents
(0.00520)
BHEE # 4l # 4l #
A b /5 i [ E SR R = = e = =
W 8 53794 52939 52538 52538 52252
R? 0.661 0.132 0.052 0.111 0.053

X 2% R A B AR AN T8 R T B i S R e AR R O 3N AF A A S B v A AR 4
R T A B T BIE R R B R A SRR K R, 2 IR 2 I 22 5 0 K Y ST 32 R
AT e RS S B A, i 2 ¢ B B AR A B T 08 I B R TH B B {ELIX — G U RN i
ANBEAT RLF A S A= 7 3R Bl g o 3k — AL A ) RE A AT AP — 2 il T BB R B AL B R 2, Al
BIF 635 307t BRI 7 o 0L T AR 7 0 R ) B 2% 52 B RELAG 5 R AT I Sl ik = i AR U , B
IRFE BRI 0 2 H 4 A2 ¢ B I E R — S Sl LT 7, S BOR S BT RUR IR
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7~ R (PG 4
1. TETEEAE N &M EE
TR0 15 SR PN A R T B R VR, AR SCHE A R I SRR AR A A A S T LA S 56
R RAAEE . — 7 1, 55 % Goldsmith-Pinkham %5 (2020 ) “* i H} i) Bartik T. EL.75 2 4 7 S8 %
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Panel A: ¥ By 3% 4 £

. (1) (2) (3) (4)
RE
InRDinvest Ininvp InNip InTFP_Ip
o 0.0762"" 0.0370” 0.00386 0.104™
Continuity
(0.0210) (0.0163) (0.0175) (0.0164)
LR EE = = # # %l
A b /5 i B E R pea = = =
M E 47407 46612 46632 43564
AR B A 5 (P1E) 0.000 0.000 0.000 0.000
BLALXERK (FE) 5161 4955 5010 4652
TERINBE (PHE) 0.333 0.206 0.740 0.343
Panel B: & By #2 2 4
. (5) (6) (7) (8)
TE
InRDinvest Ininvp InNip InTFP_lp
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Accumulation
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LR EE & = # # #
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F AR AR (P1E) 0.000 0.000 0.000 0.000
BILALTERK (FE) 2280 2272 2237 2114
TERIBE (PE) 0.412 0.171 0.747 0.505
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2. 18 5 2 R R BUE R IR N A AL IR A R B T BN B
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P [A] 3% 2 v PSM DE e P % o 1) 6 DR 47— 35 Je X 42 ) ek ARy A2 4T Probit [B1IH , A 11 A5 AT 0L
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SingleFund
(0.0151) (0.0113) (0.0126) (0.0117)
BHEE I | 7 4 #
A b /4 B E R = = = =
pRUKES 55662 55662 55662 33159
R? 0.267 0.023 0.017 0.024

7. H iR

ASCEANITRE TINE PR VRS 5 . — O T, B AL BRI DA AN R B TR i 45 5
M B — B0 SRE A S i 2R, , 5 8 B B AT DIt B i P A BRI 5l RS T L AR S e A A L A
PSP 2 5 82 SR F2 1l Bl WAC (0 8 SBOSR A B2 0 o 5 — 7 T, A SC o 5 5 B B[] B 9 B A L AR
PE— 2L RUERFLEVE A RCR o A 258 ok & 2k W A A

L. SR HEOR AR

R B B R 2 B T 114 O B R R AE T R O Al AT R KRR B B AN [ B AT
S 5% B o3 BE A ST BE - BOBOR RN AF R 2200, XA T2 W I BCR IR B B2 . A3
FE A5 T B B Bl R ) Rl b, DA 3 e R R SR A 1 A O AR 5 B B X BT I B s e T
BT 2 B i BT AU R 1 Al B MU A BT B 38 58 T B R AL B3R . ARSCR
2008—2017 4F ¥ Th AR Aol 8 A2 Kl | e BLAp 2 ¢ By (19 1 S Ve A B R PR AR IE A B T8 R E & #L
B AR T A R 5 TR A 45 R Y B AICR B 3 O T R Bl 3 RER R A AT A N 2 T A
T B 8] E AN BT S 16 Al BEAT 155 252 5 B A BOR 7 58 o AR S T D3R5 2852 % B ) A 110 L 491 1 3l
ARV P T T 220 0 A D 28 I B A Y, — T T e B, F A I o R R ] AL A e 8 B A AR B U
TS F F5 S5 B (9 fRe DL L B 249 9.94% , i AR T B W8 Bl de AIE L 0510 25 i 52 P 9 Bl EEA) 5 5 — 5 T
KB, Bt BT Y PR A SiE R 25 Y B B4 A 5 B T AT A BT B BT A A T U S e
S o A R BUR  AE T, BUR TR F7 252 5F B IR 24 3 2 B AR By LA, O AR AR 9 BRI M A = 4
THAH B 9 A R BUR H ARG E BB IIER o OC T 1522 BT Bh 4 TF 30N 19 0 A R I, 98 B i Sk 1k R 2R
Ak 3257 T DA R AP A RUAE A 5 1B ok P 2 o A B A R A B T Al 4 B B AR 7 R A BUR N ELAE
S UL IR AR (4 v A ORI 1 T BT B A, X AT BERE 78 T BT R e A AN A TR

BIREE BATINE BURIS 78 08, AR SCR B, 2 T K B B B BOR AT BAME Ol S0 R 4E
BT R AR R, 5 A A Ml AR A AR R S BE B B R o B A R R AN XU A RS 38R S b
W 7 3 2 00 3 B B ML, 2Rl A Ml T J B AT DR AR AN (EE A R K B B 3 B
AISE P Y R A AP S 005 B0 A% o RO, 5 2 E B A A A0 B0 I B o B R B B X RN 20
B BT H AR [, B DAL B O A A S SE B RE D o D BRAIEA R H Y R ZE A
A6 IE 7 4 A2 B I B 52 S B O UF S 00 AT R I B A A S S B A S 23 E 40 i3 T RN 0
BB WA TR 5% 4 RO PRI 9 3 et — T DT B8 B 05 5o 70 B8 o 78 v 5 5k i AR
BB 4 AAHT R A T O IR SR IR AN S IR AE o PR, D R A RE BT A B EE S A
FIR o AL BB R BUIR T 55, AR SCREZAS v A ll #) SF ¥ 52 5% Bl 88 e v A 0 B 481, T 98 B3 30 BR A
1.76 Y, 7% 18 B 15 25 B¢ Bly 049 Q1 37 WUASE 80l 280 A 45 5 2~3 WU A 32 T B, 25 Ak & % b BOSRE mT LA

O RTR,HOCERRIR, FRK.
98



AZTE B 3E 20235 % 124

T8 4 AR AT 2 B Bl i) S 4 BE B ST RR, A7 B 2 T Aol B8 MUBE AL BET B o R m ISR B
R A AR TR T B AR AL 45 o S ST S 4 7s A TR] A 455 2 B B 640 0 RIS i T 800 A WE B )
SO0 2 555 BRI B B T R R MR B T A 7 RE T o 5 i b o R A 3 [ PSR AT REAE T2 A
PR e A AR B, R 85 1 Al — 25 9 RO e MRS ) 5 Ji, AN ) T A F 4 R B 1
DRLIHG 7 o0 i A9F A % 3 I OR [) H5 A B A \IBURE SR I T 35 5 5 45 5 SR B T BOR A B ] O £isoll 42 43
FE3 B R AU , R4 G0 Dy 28 B MR T | B A IR B AR i G BRI I RR T A

AR SCHIFFE AT AN 75 T DA < 5 — 5 A A BN e 0 s R S g ik — B P98 . B8R
{0 2 1) A il A (045 A R B AT T B RO A 22 1y /N B Al o A T R /IS A ol A A AL
G RTC IR PR A HL s R AT o PRI, 56 T 47 22 B B 2 15 99 56 v /N Aol AF e R 8 4 O 2 T
M ol A AR QIR I R R WIS ME . B AT AT RO AR
A F ORI B AY B X PO 5 o F T 7 A R AT 2 R AE SRy i 2% 7 ol R A R ASE AN W B, 0o 22 35
J R ORI INZ T8 , 3 X ARWFFE SO B 1B RGBSR o N, B 22 B b B9 B0 R TR A% 4
FoR QAT A8 22 53, L AUH ZERUZ BT 2R QU™ ] BE AR B E AR AR 2R AR L A L 1
ARG i AL B 58, 7R — 35 5 R, A Geih & B Bl 7 2O AT AR A O — AR 5 A [

5% 30k

(1580 25 o, BHBL . AR 7 M U o8 55 45 3T @07 0 —— 36 3 b [ 0l T A B0 9 22 30 58 (0 ) bt e h T 2 3
2023,(10):42-60.

(2] e, B i, ol W . 5 4 USRS AL K™ i BOSR 20 5% o i 7 R0 38 14 L BT 5
[ Tolk 23,2022, (1) : 74-92.

(31T, fifp it 5 . UF SBORM UG 43 BE J7 2728 3 AR A #E Al BB s 2 [0 ] db st REOF4E 21,2022, (10) : 61-70.

[4]Meuleman, M., and W.D.Maeseneire. Do R&D Subsidies Affect SMEs’ Access to External Financing? [J].Research Policy,
2012,41,(3):580-591.

[SJBoeing,P.The Allocation and Effectiveness of China’s R&D Subsidies
45,(9):1774-1789.

[6] Aschhoff, B. The Effect of Subsidies on R&D Investment and Success: Do Subsidy History and Size Matter? [R]. Centre for

AR S A R BUFI] AL

Evidence from Listed Firms[ J].Research Policy, 2016,

European Economic Research Discussion Paper,2009.

(7 18303 A2 8 . ST PE BT 2 SRR VB RT 7 —— % WL b B3 X o0l Al BB B4 S e [T ). AL T - 2 FF AT 5E , 2016, (4) -
60-73.

(8 1 [, DA e i 30 AR Al A S DR 6 B3 S8 A S DAl 20 07 45 1005 28 RE 0 . At < 22 35 AT 5T, 2020, (9) £ 174-191.

(O TBRBRIE , A SEHL , I . vl [ 1 R B 8l BOORE 80l 1 B e 2 Bt [0 ALt i I Tolk 22 35F, 2020, (4) : 79-96.

[10]# -, A BV M BOR | A lk 81587 5 Q087 A= 77 I [ ——2k A v 16 Toall il Bl 9 22 S e 48 (7], R 30 < 7l 42 B
78,2018, (4):26-39.

[11]Pereira, M., and D.Sudrez.Matthew Effect, Capabilities and Innovation Policy : The Argentinean case[J].Economics of Innovation
and New Technology,2018,27,(1) :62-79.

[12] Howell, A.Picking ‘Winners’ in China: Do Subsidies Matter for Indigenous Innovation and Firm Productivity? [J].China
Economic Review,2017,44,(1):154-165.

[13] Dimos, C., and G.Pugh. The Effectiveness of R&D Subsidies: A Meta-regression Analysis of the Evaluation Literature [J].
Research Policy,2016,45,(4):797-815.

[14]5RAS RS A I 050 . 3R w Mk Bl 1 =0 22 S Mk QT ——ok & v 10 s b 15 S W R LA R TE A [0 ). b o - R B4 11, 2022, (3)
5-23.

[15 1583 . B Q037+ B 1915 545 3 AL 5 ol B0 (1], 650 [ Tl 2%, 2018, (9) :98-116.

(16 18/ 55, 1 T3 A . Ml B An Ay 5 280 - v [ il sl A 7™ 2R 55 m 3 e 47 [ ). b st - R 22 3%, 2019, (3) : 69-93.

[17] e, g8 ph, BRa .= 25 R AR 30 R S8R B0 37 BUN R&D AN 4B R M s i 4R 58 [0 ] R He Rl 22t 5
Bl R H, 2019, (3) :43-55.
[18]2=Zs LT . Aol R&D &R 43 B A T R 1 " B LR i 72 [T ], Jb 5 Bb 2424 15T, 2022, (7) : 1274-1284.

99



EE,FFR FERPHNENEBRE .S EHEERIMNTR

[19] Labeaga, J. M., E. Martinez-Ros, A. Sanchis, et al. Does Persistence in Using R&D Tax Credits Help to Achieve Product
Innovations? [J].Technological Forecasting and Social Change ,2021,173:1-17.

[20]2= E 7k , 15 . ik =X B 7 20 003 A0 — D HOR R HLHI L) ] bt b B Tl 285, 2021, (9) : 5-24.

[21] Clauss, T. Measuring Business Model Innovation: Conceptualization, Scale Development, and Proof of Performance [J].R&D
Management,2017,47, (3):385-403.

[22] Engel, D., M. Rothgang, and V.Eckl. Systemic Aspects of R&D Policy Subsidies for R&D Collaborations and their Effects on
Private R&D[ J].Industry and Innovation,2016,23,(2) :206-222.

[23]Caloffi, A., M.Mariani, F.Rossi, et al. A Comparative Evaluation of Regional Subsidies for Collaborative and Individual R&D in
Small and Medium-Sized Enlerprises[]]‘Research Policy,2018,47,( 8):1437-1447.

(24185 Je , 577 T .7 L BOR B A B I R —— 2 TR se 2 a s [ ] dent A B, 2019, (10) : 82-94,219-220.

[25 &G, 5k I, BR PR G , 2584 QBT BOR 5 “ LR Rep /Nl BB B (D] dE 5t E Tk £9%,2022, (11) : 135-154.

[26 13K 7% . BCRF A0 397 e i %ot e 0 i ol )38 ) 8 il 200 R —— 2 F U B SE R — B [T b - 2295 2% 31 45,2020, (6) : 91-108.

[27 14 R, 5K 420 . 7™ b B o] LA AT 2007 BT A RGE SO SO R B AR R IE R [T db s 2T (E D,
2021,(6):2173-2194.

[28]Fang, L., J. Lerner, C. Wu, et al. Anticorruption, Government Subsidies, and Innovation: Evidence from China[J]. Management
Science,2023,69,(8):4363-4971.

(29047 ¥, BRI, % Ok 25 k7L A O A0 I HE AT 8185 2
2015,(1):75-86,98,188.

[30 5%, gk SCAL BB 3E HOR P R B B IR A S R B —— 2 T 1T TR0 [ ] 3000 W2 H 11,2021, (6) :35-42.

[3UIREFA BN, BLAE 07 8 Rl S Al H AR BB SR RHAE LRI S 4 A TR BN 28 S [0 )L Ab T A EE AL
2020,(5):9,52-66.

[32] Ahia, B., N.Song, S. Anafo, et al. A Story Conveyed for Emerging Economies: The Within Manufacturing Industries [R].IEEE

St A ) B 2R TR 3 0 6 106 S U N AN (] AE T A A R

Transactions on Engineering Management, 2020.

[ 33 ] AR, 253 IS AR ol g s 1 Aialb B35 kB E kA BIESE L) ] et & TEPFSE,2018,(11) :99-114.

[34] Huang, Q., and T.Yuan.Does Political Corruption Impede Firm Innovation? Evidence from the United States [J].Journal of
Financial and Quantitative Analysis,2020,56,(1):213-248.

[35]2 [ R, T2k . b E Al R&D F I M < 700 g B e L AR A e e [0 ] b 0 2 5 AF 5, 2021, (1) 1 122-137.

[36 ] H Mk, VFF 2 . BUR MG A b B0 7 i B BT 109 552 o) —— i 1 0 0 388 38 35 38 DX ) " g dL A LD ). de e i B Tk 29
2015,(6):94-107.

[37 XA, 220 , ARl . b B i BRI AR BB = B Be ik MR [ b st Bos 2 5r R 45509, 2015, (7) : 104-116.

[38] OECD. Proposed Guidelines for Collecting and Interpreting Technological Innovation Data: Oslo Manual [R]. Paris: OECD
Publishing, 1997.

[39) @ meZR, 3 E A . v B Tl Al 2B 3L 7= A 11 1999—2007(J ] AL ¢ : £ 32 (1)), 2012, (2) : 541-558.

[40]Hottenrott, H., B.H.Hall, and D.Czarnitzki.Patents as Quality Signals? The Implications for Financing Constraints on R&D[]J].
Economics of Innovation and New Technology,2016,25, (3):197-217.

[41]B 5, T et g . vl Il €00 3 B8 42 M5 S PR 00 & 11 ) B2 {6 FH o " 7 [ bt v [ Tl 285, 2018, (3) : 98- 115.

[42] Busom, 1., C. Corchuelo, and E.Martinez-Ros. Participation Inertia in R&D Tax Incentive and Subsidy Programs [J].Small
Business Economics,2017,48:153-177.

[43] Rosenbaum, P.R., and D.B.Rubin.The Central Role of the Propensity Score in Observational Studies for Causal Effects [1].
Biometrika, 1983,70,(1):41-55.

[44] Abadie, A., D.Drukker, J.L.Herr, et al.Implementing Matching Estimators for Average Treatment Effects in Stata[J].The Stata
Journal,2004,4,(3):290-311.

[45]Z2[W R, AR, Bt A R&D AR v [l il 19 3 G080 i Rt iz [ 7). b3 - &2 e 5T, 2009, (10) : 87-98.

[46]Je/NT 5K 55 TPO 15 L FAE B - 2 T op [l £l A SEAE W2 ()] U AT 2 TR AT 5T, 2021, (8) : 127-142.

[47 JHR B . op B S AT R A SRR 7 Z AR 0 0 A —— 2 T AR & B R 0 B A A R A [0 ). m e AR R B R, 2022, (6) -
22-32.

[48]Goldsmith-Pinkham, P.,I.Sorkin, and H.Swift.Bartik Instruments: What, When, Why, and How [J].American Economic Review,
2020,110,(8):2586-2624.

(49 T8k 7S . v I BOURF QBT BOR R A s 80 B 52 (1] AL st - & 55T, 2021, (8) : 160-173.

100



AZTE B 3E 20235 % 124

Is More Always Better? The Innovation Incentive Effect of Sustained

Subsidies

SUN Ya-hui', LUO Shou-gui®
(1.School of Economics,Hefei University of Technology,Hefei,Anhui,230601,China;
2.Antai College of Economics and Management,Shanghai Jiao Tong University,Shanghai,200030,China)

Abstract: Governments globally commonly resort to providing external R&D subsidies to counteract this innovation deficit.
However, a persistent trade-off prevails in government innovation funding practices : whether to consistently fund a few firms
to swiftly foster a cohort of industry leaders under budget constraints or to broaden funding scope for elevating average
technological levels. Resolving this quandary hinges on a pivotal question: Does sustained subsidy outperform single
subsidies in propelling firm innovation and productivity?

Innovation activities constitute a systematic process, wherein sustained subsidies exert a positive impact on firms’
R&D activities that surpasses the simple sum of multiple one-time subsidies.The continuous nature of sustained subsidies
enables firms to build expectations on a steady external cash flow, guiding them to engage in high-level innovation activities
and mitigating principal-agent risks through repeated game playing. Moreover, the enhancement of innovation capabilities
through sustained subsidies accumulates over the years, with complementary effects between the past and current subsidy
impacts. In this paper, we summarize the aforementioned effects as the continuity and cumulative impact of sustained
subsidies. However, continuity and cumulative effects are not always positive; sustained subsidies may also reinforce
negative effects of inefficient allocation, leading to stronger crowding-out effects. Therefore, empirical analysis is necessary
to elucidate the comprehensive impact of sustained subsidies on firms’ innovation activities.

This paper employs data from the Shanghai Science and Technology Commission’s Enterprise Innovation Survey to
scrutinize whether sustained subsidies yield supplementary impacts on innovation and ascertain the optimal intensity of
such subsidies.The empirical approach involves constructing a panel data model, and we employ propensity score matching
approach to build a counterfactual sample to address potential selection biases. Explanatory variables encompass R&D
investment, patent application and authorization counts.The continuity (a binary variable indicating whether firms receive
R&D subsidies for consecutive years) and accumulation (cumulative periods of sustained subsidies) variables serve as
explanatory variables. We control for R&D subsidy intensity, and calculates the optimal intensity of sustained subsidies by
incorporating a quadratic term.The study further explores the long-term dynamic effects and whether sustained subsidies
bolster total factor productivity (TFP).The latter is computed via the Solow residual approachs, followed by a mediating
effects model to scrutinize whether sustained subsidies heighten TFP by expanding R&D and refining innovation quality.
Rigorous robustness tests reinforce the reliability of the results.

Empirical findings reveal that: (1) Sustained subsidies’ innovation incentive effect not only influences innovation
scale but also elevates innovation quality.Both continuity and accumulation feature of sustained subsidies stimulate private
R&D investment, foster patent applications and grants.This effect is more pronounced for invention patents compared to
non-inventions.(2) The optimal intensity of sustained subsidies approximates 9.94% , lower than that of a one-time subsidy.
As funding duration elongates, the innovation quality improvement effect of sustained subsidies gains strength , whereas the
innovation scale improvement effect initially rises, then wanes, the turn being between 2 and 3 periods.Considering that in
practice, the average intensity of R&D subsidies is much higher than 9.94%, and the average funding period is lower than
2 periods, these findings advocate reducing funding intensity and extending funding duration for improved R&D efficacy.
(3) Further economic analysis indicates that both continuous state and cumulative effects of sustained subsidies positively
influence TFP through R&D scale and innovation quality, though the intermediary effect of the R&D scale channel far
surpasses that of the innovation quality channel. Overall, this study concludes that time complementarity exists among
multiple R&D grants, underscoring the policy wisdom of providing sustained subsidies to enterprises.

Key Words: sustained R&D subsidies; firm innovation; the optimal funding intensity; dynamic effects; total factor
productivity
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