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BB I A RS — BP0 8 A, A SR A R U0 B LA R - 1 A Al iR
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— X PO VL, BB fe /M X 5 1R 22 JF S AT RE L OR B B 2 RO MF Bl o T A AR AR 7 e [ S e A AR L DR
BC , Pp A8 ] 975 4 ¥ 42 1 28 ARHC Al T BB AT Bl T Al 3R SBCRM I Y TR 3R R R 0 i 1 B TE Rl
A8 e (RDintensity) &5 A 48 ) B A lk ( Export) FUE 7 R A 40k (SOE) .

F2H R T VAP 50 25 L, DG T A 3 RN A T 0% D 22 55 e P IA 34.3% TN DR G S Y A i
P 22 AR 2.6% , Ul B A 16 (L VT FC A S 98020 1 A REAS B 22 57 0 TR SR &5 R 3R W, VT JC 117 (A BF & 5
JE— 8B PAEAS S 0, T DL HCJ5 BT A3 1 D A8 5 240 A 1 446 o P 20 ] 42 i) 4 AR 42 22 53 7 0 D A1
B, ULV C S5 FEAR BAT AP . 3R 300K 1 LIS AR A E i A8 1k, R AR AN Al AR A FE VL S J=
W ER T 49.68% , FEAMU HEAAT 4.97% A A I 7] 5245 38k A R B 59 B, o i R A A AR 30ER: O 57049
AL AR T 41.38% ., BUORTE VLG FEA B I BR 1 e B 1%

%2 7 A B
. PAEER ] = H 4 , 1 Z WD
"EE IC AT JE i 2 (%) T #& P>t
= 3 W 3 ‘ W] (%) o

IC B 7Y 3.183 2.645 433 51.52 0.000

InRDstaff 97.8
U 3.183 3.171 1.0 0.87 0.386
IC B A 4.470 7.779 -0.5 -0.44 0.659

RDintensity 82.8
I & 4.470 3.901 0.1 0.33 0.744
IC B 7Y 9.889 9.053 345 39.79 0.000

InAsset 98.6
I W J& 9.884 9.876 0.5 0.47 0.638
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%k2
X 4 7 4 % 4 . i 2 W
kB It B ¥ 6 #(%) T # %0 P>y
hRE neE 18 P BECD () e
jusyier) 4.007 3.514 35.5 41.95 0.000
InLabor 96.7
Ui = 4.006 3.990 1.2 1.06 0.290
IC A 8.971 8.713 4.1 4.90 0.000
Age 37.8
IC B & 8.971 8.811 2.6 2.41 0.016
jusyier) 0.192 0.148 11.9 14.43 0.000
Export 93.4
i 0.192 0.189 0.8 0.69 0.488
IC B BT 0.262 0.282 -4.5 -5.21 0.000
SOE 87.3
i 0.262 0.260 0.6 0.53 0.595
IC B # 0.517 0.375 28.9 34.24 0.000
Hightech 94.6
I B J& 0.517 0.510 1.6 1.42 0.156
*3 W 5 By R AR B E T AL
Ak 2 51 AR H IC e B K 5 I e B A HE ARG B b B (%)
KA AN A W 18056 17158 898 4.97
F IR A A 79267 39891 39376 49.68
&1t 97323 57049 40274 41.38
DU . 5 £ 58 Bt G5 il 280w
1L.EA&EREIT

(1) 45 25 % By A0 397 0D 280 0L B 00 20 23 A o AR 8 0 R 5 4R 468 9 8 o Aol B i WA R €2 357 o+ Y

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

Horr, Inno,, 2y BT BRASE AR T BT & 09 45 5 48 05 , FrequFund,, > SRR 22 55 B A% &0 1Y 3% 22 M Bl
MBSt . HABIE AR & LAES =M CAND G SO TR o iAo BRI ARG,
ARGy B AUAR i, R A B I ] AR A0 B SR RN, &, SRy B AL 5 22 T3

R AGI IR T HEMER B A (0] U5 45 5, 34 22 1 0 BR 2 48 A X T R 5 AT R R I SRS (] 51 2R
YW e o HE— T T RS B W, % 22 TR R B B Al IF A R AN 16.53% , & |
HHE 1 1 4.799% ; Rp 8 % B U PR A 18 o — 47, Ml F R B3 135K 4.40% , % R IR 2.23% 0
AR FEIR UL, 4R Sk B B g A 2 AN AR SR A A 7 AR AR 1) B SR 80, A K ) SR s
B A0 R IR R AR AR b 5 i 415 2 B B8R, L S8 MR AR R B B R HE S A o B ST R
H, AR5 Hy, 8057, HEBR 58 4 P Al i H, AR Hy, o IGAT, 56 Bl i B2 56 £l A N F i 450 %% 1) [l U9 &%
Bl o 1, %45 3 W) Boeing(2016) 5% v [ 1 i 23 B A BIF 52 45 16— 550, Bk A T = Y BF & B Bl
ST REXS Aol 7 A T B O o AR A B 0, B R RLONE T RE YR TR A e I o R e i PR b
PE— 25 X F S AR 5L H 2R T A 5

@ T IR AR e g e R A SR O SO 2, T2 A R A Ay i LAY B TS B A R A ARG A T Tl i R A 5K
1"’%_%A§ = 100-[exp(é) - l}c
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* 4 FEAGAAFAERTEN DY
e (1) (2) (3) (4)
-
InRDinvest InPatents InRDinvest InPatents
. 0.153" 0.0468"
1A Ly
ony (0.0130) (0.0141)
A » 0.0431° 0.0221°
L
coumutation (0.00664) (0.00693)
. 1342 0.121° ~1.286™ 0.132"
h L
ke (0.0686) (0.0390) (0.0681) (0.0389)
i 0.180™ ~0.0769"™ 0.185™ ~0.0761""
o hiec
e (0.0185) (0.0170) (0.0185) (0.0170)
— 0.450™ 0.0842" 0451 0.0841°
L
e (0.0185) (0.0138) (0.0185) (0.0138)
oy 0.216™ 0.0445™ 0217 0.0443"
sset
e (0.0145) (0.00672) (0.0144) (0.00671)
o 0.234° 0.145" 0.235° 0.145°
naner (0.0218) (0.0163) (0.0218) (0.0163)
i 0.00514 ~0.00515 0.00661 ~0.00429
& (0.00681) (0.00935) (0.00709) (0.00940)
. 2.745 ~0.184 2722 ~0.183
(0.121) (0.0793) (0.122) (0.0793)
A b/ RN s = = =
9 8 55662 55662 55662 55662
R 0.243 0.028 0.242 0.028

TSR RSAE AR MR ;" R ARG RN AE 10% 5% R 1% K E B3, TR
(2)FF 258 Wy i Fe 0 Lo A9 o ¢ 1 5im B () L A B 45 T 22 ) AT BB AF 76 18 U BB 7 DG &% A JH 0% Bl i
J 08— R I F- J7 TN BIF & 5 A AT [l )3, 3 Sy R AR
InRDinvest, = B, + B,SubRate,” + B,SubRate, + B,Controls, + u, + u, + &, (2)
5 (1) B (2) 5359 Ay A 45 252 5% By F1EA ¢ A A 1 [l 091 45 2R, 9% Bl 5 38 114 ~F- O 30 .
FON I R E TR B B[R] A Mk A NI R AR B 2 R S A AR e RN R I A R U
RI"RFR o THER AR T, B0 B A S 0 LR 17.27 % , T 4722 58 B AR 9.94% , 3 WK 5
S ¢ W L A NS SR Y iR RO 2 R B £ B , B Bl A Ml 3k BB A A e X TR . Al
BT M A 4 5 DT AR I A B4 B N D BRI R LR R AR E ST S BN
2%, i A BT Bl 00 BT A B 22 T < B A ol B DA T AR 2 B B DU A Bl T A Ml o 2 3R AR
BEIR L Al T AR T & B B A 2 W RO O 9T R R s i B 9k . ) — 7, SRS Rk
BF BBt 23 B Ry Al BAT i R KK A T B Y BT {F S, A BT A AR EUBASORT 5 55
Rl Al PTG B 2 ] SR IR AR A R TG B . BIRSE R A BUR R R AE T BVEE LR AR A A
My ARAG 1 B A SR AR BOUR R T TS R R B A BE B 4 A, BRIV AG A B B A W A K Y
B A BR £ AT BE 7™ A2 BURSCR A iH R ATt .
F(3)FN 1 (4) 38 3= 4% 5% By si B2 ) = U, HlE Bk AT RE A7 75 B 5 8 ¢ R AR e i e & o 9
(3) R XS 7 22 8 B A A 19 1] )9 = 0 R O 183, F O TR 35 O B, S 0 B B LR A9 R 10.27 %, TR 471
(DBERAR R T . A (4) =0T R R % H P AE R 300 0.16 F11.579, R R A 7E
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BEB L[ 0, 1] DX Ta] PYAR SR Ay 18] U B, 5 pR ¢ By L 49 8 A (B AR S 16.00% , 1R 471 (2) 1 25 SR 4%
I . BEFE AR HL AR DLRIE .

%5

AL P B e
EiN TR FHAR BORT B F AR SR ek s N BORFEFRA
- (1) (2) (3) (4)
e
[nRDinvest [nRDinvest [nRDinvest [nRDinvest
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)
0.892"" 1.758" 1.203™ 24777
SubRate
(0.146) (0.194) (0.234) (0.354)
EHEE £l T £l T
A b /4 i B E A% R e = e =
8 15317 40345 15317 40345
R? 0.339 0.227 0.339 0.227
[0, 1] 1 g -4k EHUA B UA EHUA U A
Btk % By 9.94% 17.27% 10.27% 16.00%
2.H— oM

(1) X B3 ot i 9 E— 20 25 ¢ . I RTS8 6 B, A b PT B E a Att d A) AR R AR e ) o) BURT
PR ATHE S IO & B B (22 [ R4, 2009) ), 5 S8 ah G 3T HEASE T 10 sk 60 907 i ik 1Y) B
T . 5 E) K B FE W BN A R R BT O/ 7 AR, 2021) 4, 1 AR A % A1 AT
AE LAY 3 4 SR AR 452 AT 40 6 19 S ORI B R A BT ) Sy L AR S — 20 MR B R AR K

*6

A L R 254 114 R JEE 2% 5 Fp 252 8 B X BT o (9 B2 i [T I 45 2R e 6 s

FERGAUFRER W —FFR

Panel A: % B % % %
, (1) (2) (3) (4)
RE
InInvp InNip InInvpAut InNipAut
o 0.0407"" 0.0266"
Continuity
(0.0120) (0.0130)
Continuity (1-1) 0.0421" 0.0147
t t =
onimLy (0.0129) (0.0162)
wHEE 7 % 1% 7
A v /4R B E R = = e =
A 55662 55662 35331 35331
R? 0.022 0.016 0.013 0.015
Panel B: % By R £ ¥
- (5) (6) (7) ()
RE
Inlnvp InNip InInvpAut InNipAut
0.0204™ 0.00747
Accumulation
(0.00607) (0.00629)
. 0.0239" 0.00006
Accumulation (1—1)
(0.00678) (0.00834)
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4% 6
Panel B: ¥ By ff 2 4
. (5) (6) (7) (8)
RE
Inlnvp InNip InInvpAut InNipAut

BHEE 1 4l % 4l & # & #

A /4 B S B P e = =
UL B 55662 55662 35331 35331
R? 0.022 0.016 0.013 0.015

Y ¢ 24 T SR PR BRI A T 25 B IR — 30 LA 30 5 2 R 000 B 3

Panel A Fll Panel B 73 5| 51 75 1 % 9% Bl % 22 PE A1 AR S Pk i Inl 09 45 21, H: vy w9 90 il & B & )
FVEIE S W L ) W33 K0k o e A8 B I PR A T R AUEC R Bl R A i R R [l — 3, R B
Bloxk & ) B i e 42 1, v it 2k () B R i T 2R B L R RTEE kB R R RO, X R B
FH T 1) 02 2R ] B o, RR SR P ISR 3 A W) )RR 3, Ok IR WY R 0 S e R B L D0 W R Y
Bl S 1 15 12 A1 87 LA & W4 R 43R 0 B R B3 R0 S8 B8 1k IR A 32, 1 Al 0 40 A B AR PR T R
A5 1 AR AN L T, DT 2 i T 2 AT N T AR L B B T RE 51 R BUR M A 5UE SR SR
Jo 8 25 45 ] A () FHA .

Xof A ) B2 UER A TaT 51 45 SR Al 2 0, o 8 T R R SR ) R R O ) R B A AE R A & R
T RBAGE WA K o e B K W% )b 2038 2k 7™ A% A S5 BT Mk o A A BR AR AR AL B R AR R
JE 60% , 1M 26 6 " 5 22 9% B % & B % R B2 BCE0 0105 22 5008 2 3 F H s 2R e R k. XU Bl L 4F
ST I ASAUAHE S T R KT (3 i B R BT, 8 A Bl T AR I Al A8 7 A R A BT, DA 5E
R RE AN RTRENE . 286 LRG58, KRS 5% W 78 1% S0V AR SRR 4 3 0 B8 7 U0l 4508 1 S
V5 B8 I 4 v, T B Al ) T i e AR T LS 3 AT .

() FFE G B W S A RON o o5 — A {EAT JC TR 1 In) BUAE T, 35 52 9% Bh 4T 130T B0 ASE R 61397 o 42 1
WM B AFAE S A AR 7 A SCH A a0 T AR AR 8 57 495 252 ¢ Bl 1) 3 25 Q08 Bl R0

overd
Inno, = B, + ‘yZye(zr_ki, + B,SubRate, + B;Controls, + w, + u, + &, (3)
=

Horbr, year_k, Myear_overd, 73 5| 0 i My A5 S AR A AT 4 W% DI () 55 & 4F B9 22 345 B8 B TL4F K DL L
14 R AU AL o

RTIR T A EE R, S BURF S5 B8 Bl Al A 7 WEASE 1 S5 ik 249 i 26 (45 X 15 98l 2000, {EL 2800
RNFFAEBNASAEAL o B (1) v 4725 B8 1 A9 B 7 AOLASE 8 Dl 280 7 51 3 i i 0 o35 , A 58— 4F 318 B e o
X I AT R 4 R SRR R 2 B B R A oMb AT A 3R AE S ST L (R A B AE T HOR B AR K
= RETH AL RE I K G218, % W E I B 1 % B8 AL G “ B 2057 0 2 B8 MU 1 1 2= Al AT K
SV BE % 7R 2 Y L BRI Al 3B 0 BRI 45 B A R A A, S 2 BRI LA LR B 4 2L BB AR
B A K Y- 2 AT AR ) AR TR I R I 55— T T, B AR AT e B A A R A R AR M2 5
R 3 B A HE AR T OF R R, BRI B T S R BT L SR A R B AT R A R e (TR A
2022)"7, o fd A5 BURF 5% B i b BIF R 45 9 8 28 2 B BRI . 310(2) ~ B (5) R 9 Bl o
A L2 1) E TR 8 9l 2800 A 45 AF 403 18] GR 5 RS , Xob Sl 2 W Lo M) H 37 618 0l 280 10 DU o8 9 e SR AN
P B UIE A 25 9% I %) B 5 e ) 9 SRR o 1R R BT Bl X A B AR RN A0 2 B AR ]
A IB ARG OB e 3K TR 15 2 BT B 60 QT 5 A 4R T AN R R SR A . X — B R T RE R T
R 2% B Xk B E I sh 9 AR RV R W, TR A BRI G 18 A DL T, A MV AR K AT LLE i W R T 8 2
IR RER TR TR 28 Ty BEA AL AP B, X 28 2R A R AR AT B T Al ™ R A
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Ao MeHh, T SE 2 005 S BT B R P BB A HE AT T AR (AR At A FR O AR e W1 L R R A0 e B e R
ML 2 T AT BTEZ A5 200N 2 B0 B, 7 2 00 b R B R 4 R IR T A TR B B Y

e
&7 FHERB WS AR
- (1) (2) (3) (4) (5)
R InRDinvest Inlnvp InNip InInvpAut InNipAut
0.467" 0.0621° 00648
year 1 (0.0152) (0.0113) (0.0127)
0.478" 00794 0.0686"
year 2 (0.0179) (0.0155) (0.0168)
0.437" 0.0730"" 0.0765"
year 3 (0.0230) (0.0217) (0.0234)
0422 0.0749" 0.0476
year 4 (0.0284) (0.0301) (0.0333)
0208 0.134" 0.0677
year overd (0.0334) (0.0388) (0.195)
0.0114 0.00469
year L (i=1) (0.00938) (0.0133)
0.0372" 0.0133
year 2 (=1) (0.0148) (0.0191)
00642 0.0279
year 3 (i=1) (0.0219) (0.0293)
0.0690" 0.0177
year & (i=1) (0.0318) (0.0375)
0.103" 0.0392
year overd (1=1) (0.0472) (0.0496)
BHEE = = = # # # %l
4> b /4 i B E A% R e b b = =
91 55662 55662 55662 35289 35289
R 0.267 0.023 0.017 0.013 0.015

RS AT BE AT B A RS 7S - R TR B D AR OB MRS sl B 7 G O T ) A
RN B 28 5, BOR R 5 4R 5 B F AR FRR GE AU 0 E A S PR 0 R B E DI F R R .
i, kNS AT Al O F AR AT BE S A F 7 5K B R S ORISR T K KR, a] O R 2~3 1
S BT Bl DR IE B RIS Sl 2000 e DR 5 X6 T T e 2 AN S BRI Ak T A 5 i 7 1) Aol , O H A AT
AE 5 fi 0 i T BT JoT e RS B S, DU 3 24 e ¢ Bl Y RO G T T 8 il 0 e K

i FREEGT A A 8RR 5 e AL

LR E =R
BIH I B 0 F & H B9 S 3RA BT i i B g 2B 7 RO R S B BRI (E L fE X — H AR, 45
AR A A 2 AT I 2% A5 TR AT S B Y I o 1 48 Howell(2017)" A SCiE— 20 2% B
S B Al A R AR PR AR AR A AT [ A A
InTFP, = B, + B,FrequFund, + B,SubRate, + B,Controls, + u, + u, + &, (4)
Horr InTFP, 2 42 B 72 R B X B, AR SCHE A OP (LP RN GMM = Ff J5 35 TN 53, I 42 {1k
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OLS I FE J5 i (1 [o I3 25 B A o B W55 TFP B, 2% 58 30 45046 m A5 SR Al e A K A it A
FE BT R F R AT K 55 Bl Bk — P PR o Dy — ST Bl A N BEAS SR W SR RN
JIGEA BT, 53 3 AR AT 22 Dy AR BE B LA L 2 D MOl N B8Ok B o OP ik AR UK 25 3847
LA W ECTE Pr IH AR 15% ; LP % Al IO A A AR D9 AR AR 0o AN [R) 00 530 75 =X [l 19 2%
ROo W] 25 S, LTI A 45 SRR B nTAE Y o B rh AR AR B SOR S A2 U o

[ US55 SR A0 35 8 F s, AT DL 3% 2 4 A BR SR A Fn %) TP A (] )0 28 808 (2 3 O OE 3 6 W] 455 2 %
Bl 0k i ol 2R 7 RCR A R AR T o A, SR T LA A [ I B2 D7 v 53 64 TFP (ELAE DA 1 e 78 kR %)
[ 0 48 35 7 A AR S [ U 2R SOt B AR R S A R A, U B A SO TR P g 0 52 2 658 v 119
i 8 TS B X A RN R

Panel A: % B % % %

. (1) (2) (3) ) (s)
*E 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)
BH R E 1% 1% 1 1% 1%
A M /4 T E BB 7 = = & =
A& 52659 52556 52632 52538 52517
R? 0.024 0.052 0.022 0.051 0.057
Panel B: % B f & &
o (6) (1) (8) (9) (10)
*E InTFP_ols InTFP_ fe InTFP_op InTFP_lp InTFP_ gmm
Accumulation 0.0310™ 0.0326™" 0.0316™" 0.0332" 0.0334™"
(0.00612) (0.00609) (0.00610) (0.00611) (0.00612)
BHEE 1% 1% 1= # ¥ 1%
A /4 A B E 7 s = = s
A& 52659 52556 52632 52538 52517
R’ 0.024 0.052 0.022 0.052 0.058

LSRN EFTENERLE

1 % B MR AR K = (2015) 50 38 ok v A 00 A5 48 5 41 8 W8 B % A 7 R A LR . 5
1) T A SO AR Y R — A R g A R A A R R O R S A T R A AR
Hh A A AR T i A R B A e e BT s AR | rh R e R R RIS R T . ST
IR A

Media, = B, + B,FreqFund,, + B;Control, + u, + u, + &, (5a)
InTFP, = o, + a,FreqFund, + o;Control, + w, + u, + €, (5b)
InTFP, = vy, + y,FreqFund, + y,Media, + y,Control, + u, + u, + &, (5¢)

Horp, Media, A 4845 , RIS WF & BEARL R i, HAl R AR 9 & SCARAE . 2981178 1 Wl
RV, HA g (D) F 1 (2) 5 R 2 (5a) 43 51 LU & AR 7= o A 25 5 1 ] )9 25 51, ok
FI 3% 4555 (3) 51 20 (5h) B IS5 28, ok 1 36 8558 (4) 5 A1 (5) 51 D X (5e) B [l A 45 2R

O AR AR Y [0 I A K 28O IE VR A B Bl a4 S 1 R By BB Ak 4 ) e 4
R A 38 3 0F 4 B ER AR 7 A ARSI T . WA TR A A ARk L 7E Panel A H L5 (1) 51 FIER

@ SRS A TFP A LP J5 ik T, 1 AR I 5 07 v 9 [l A S5 R R R AE B W fh . IRT AR MRS R R . Fsk
I 1 SR R[] A A By 5
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(4) %) 25 3 s Wl 7 ¢ Bly 32 20 P ik i B8 A e A 80n, HG e e B 3 R R X 0 R 8 A I [l I R A
FE R $ AT TEP ) In] 15 22 5034 535 0y 1F , U6 B % B o2 S 1k 1B 00l o 42 s A R A 9 KA & 1 3l
A T ) 2 it g Aol 2 7 503, P A ORI RN R B (1) R B B G v A AR 1 [T S 2R B 8
(4) e g2 6 TEP [ H R A2 B, 290 3% 55 (2) B FES (5) 51 45 5L I e 1 9% By 3% 22 P o £
Al ) B 1 A SO T R B2 LR 0.13% .

£ Panel B, R FH R BE T30 v, w8 BB B0k 3 o ik & 386 A8 v A 358 2 K /N2 0.85% , 3 it
L R T A RN K2R 0.06% o it 46 H 2, AR SO 14 5% B AR B0 — AN AR ik B 4
SEIE [T YA 25 SR ke ) 2 9 I B R P ) e A 7 8 11 i B 0N, B R SR ) 0N O B B TR B
] S 280 0y 2 R, 0 T AR I Al 1 S 3 RS2 B B AF IR Ry 1.76 Uk, TR b sk B k4 R R A
T A RO KLY R 1.49% F10.11% , 47 Z 883X — 240775, W0 23 7™ F I A 9% By B8R % 2 7 s B 4
KR R, Zi A BB BRI H A5 DL IE
%9 F 42 0 By A A PR RS W 2R AT

Panel A: % By i 4 1+

e (1 ) (3) (4) (5)
ZE InRDinvest InPatents InTFP_lp InTFP_lp InTFP_lp
Continuity 0.153™ 0.0468" 0.0603™" 0.0297" 0.0594™
(0.0130) (0.0141) (0.0122) (0.0119) (0.0122)
InRDinvest ((()) 10?)66;)
InPatents (%%207571:)
HHEE # 4 1 %] 7 4 7 4] = %l
A b /5 B E SN b e b e e
WA 53794 52939 52538 52538 52252
R? 0.663 0.131 0.051 0.111 0.052
Panel B: ¥ By 1 2 4
e (6) T (8) (9) (10)
*E InRDinvest InPatents InTFP_lp InTFP_lp InTFP_lp
Accumulation 0.04317" 0.0221" 0.0332™ 0.0248™ 0.0323™
(0.00664) (0.00693) (0.00611) (0.00591) (0.00613)
InRDinvest ((?(1366;8)
InPatents (?)(2)2075623)
EHRE 1% #l 1% 1% %l 1% # 1 #l
A v /5F A B E R b b b b b
Wl 8 53794 52939 52538 52538 52252
R? 0.661 0.132 0.052 0.111 0.053

X H T 46 TR A AR, NI R Y I 3 S i R B R B S BN T R B R R B R A S0 1 B
S R T B T B A B B R A RO X R A, 2 R S B B G 28 B 4 0 Sk 32 2Rl i
RAIF e BB S BB, 5 25 95 B B AR o A Bl - 38 I BI5RA 7 H 5 0 8 T A, (E i — BRI S8 280 i
AN BEA R A O A 7 UK Bl g 03X — R R Y T RE R R AT P — 2l T BRI BUCR B A B R 2 Al
I 2 15 2l 7= A OB 7 i AR T AR 7 o A ) B A% A2 B B A 5 R AT i 3l ik = 1T S AR U , B
IAF B 5% e S0 0 HY A 52 WX B 30T H A — 2 ol BSOS BURE QT R R
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AN R BEVEAR S

1L TRETEEAEN A M EE

T ROl 15 2 PN A R ) R VR, AR SO A T SRR AR A A Y S (T L AR G 56
FEER WA EIE . —J7 1, 5% Goldsmith-Pinkham %5 (2020) /4% tH %) Bartik T. EL7F & A4 3 B %
AR RS (1 — 4 2 A R A AN ) 5 BRI K R CYARRF 2 B0 H & H) i e BUVE
T HAR G 5 —J5 1 A5 %50 I (2018) R FH LASE 14 #0122 5 1 JEL I o FH ol Jor 7
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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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