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TFP -2017 1785 0.115 1.328 -5.887 5.571

BORLAR IR A A

3T 2018 4F CEES KOs A [R] 4 B2 L M B8 9 ST 45 2R . R & 8. —J7 T, 3l 5 X A
Rl B S EL(PATENT) A 380 W FIEC(INVENTION ) (544 15 73 A, 15 A XE JEE fi e 09 45 280 % I &
FIECCINVENTION) B35 ik o 0 2017 45, Sl Re Al ~F 290 A 894 20k W] & F 8 (INVENTION )
Bk 4 AT 8L R (PATENT) 1) 24. 1% o 5 —J 11, Xof 3 A i el il 0] H 3 200 1) 45 4 4
I A B o [ Al % T R A LR BE R AR o T AR A B Y L R R RO (APP) /Y
BRI 8.8 Al 2017 AR AL R AL (PATENT) 1 — o Hov 3 = 4R AV B 48 & BH & M
B (APP_IVT) 3K 2.3 />, 15 2017 4R 30 W& FIECE: (INVENTION ) 1) 59% o Ak, 3 = 4F Al
B4 S W M AR KL (GR_UIVT) f BRI 1.2 A, 5748 e W M B B (APP_IVT) 3 = 4F S AR
52.2% o W\ HE A B AL 59 B8 AL OGRS E, Re WT L R 4 AL AR AR 18,3 AT 23 K
X W < X T AR B B g ) e L BT o Al B A B9 R CR o  EC, XO 5 — A
O TAT ERUE T 245 e A ol 38 WA A SRS g B B TR

#* 3 A A5 7R E AR A
xE HARE A R %2 = /NME wOAME
INV 1899 0.377 0.485 0 1
PATENT 1899 17.0 63.2 0 500
INVENTION 1899 3.9 15.2 0 120
APP - 2015 1895 2.5 10.2 0 80
APP -2016 1895 2.8 10.0 0 74
APP -2017 1895 3.5 12.9 0 100
APP_IVT - 2015 1885 0.7 3.3 0 26
APP_IVT - 2016 1885 0.7 2.9 0 22
APP_IVT -2017 1885 0.9 3.3 0 24
GR -2015 1897 1.7 7.0 0 54
GR -2016 1897 2.0 7.1 0 53
GR -2017 1897 2.5 9.2 0 73
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i

AR 202 F %39
%3
RE HARE F A Rk & & /ME ®AME

GR_IVT -2015 1889 0.3 1.5 0 11

GR_IVT -2016 1889 0.4 1.6 0 11

GR_IVT - 2017 1889 0.5 1.9 0 13
NATIONAL -2015 1821 5.7 16.0 0 100
NATIONAL - 2016 1821 6.2 16.5 0 100
NATIONAL -2017 1821 7.1 17.8 0 100

GLOBAL -2015 1817 1.9 9.3 0 100

GLOBAL -2016 1817 2.0 9.7 0 100

GLOBAL -2017 1817 2.3 10. 6 0 100

YR IR R T

F 3 AR T 2018 4F CEES & Z Uil 7= BB M ge it a5 5 . WFoe 2R 8, b [ 4l B OF 4

T3 3 AR TT 5400 56 00 37 7= i o7 LE AT SR ARG o X T 4B RR AR 55, & /0 7F 4 T 3 B S #

B i A B WA 7 B (NATIONAL ) (UM 2015 4R 11 5. 7% $2& 5 2] 2017 4F19 7. 1% ;11 H I 7F 4 BK il

% AT A S 0 307 72 S B B U (5t ( GLOBAL) WAL 1. 9% 42 25 5] 2. 3% , X R, R4 R 4R

O e L Al 9 B BT E AT T PR K AR BT B A I 5 B AT S R P 0 i B et B R

FRASE T I B0 34 0 v T dk 7™ S BT TS AS 22 D o 33 3 DA — 3807 1 00 1 488 73 113 vl il ) 397 1A 4 2R AN
A

I ST 6

AR AR ST T B8 RS, AR 43 DB BT R R B RT 4R A — BB 7 — R AR T B
Rl L A ol F ) WA i R ) AT 0 A R AR 1Y) SR A 5

1.AFEBERERNHITER

F4~ 2S5l T E AR BN R E H SR R R Oy (2) XA (3) X, M
R AR DA D AR R R

S — 4% 2015—2017 4E5Z Ji il #7385 & R B 1E S B (APP) B & W& R UG 8L (APP_IVT)
YER AR &, Al R&D BEAS (RDSTK) Xif H stk 5 B0 ik B AR R B Be iy 174, R 4 56
(1) 55 (3) 20 I #s o] 13 25 1 3R B, 76 A 2808 i A OG22 & B i 88 8, R&D BE A% (RDSTK) *f F
2015—2017 4F 54 L A1) B 3f S8 (APP) 7 38 W 4 R W3 80 CAPP _IVT) |y 51 5 85055 0 Ry
0.234 F10.263, H7E R/ 1% BFEMIKF Egit e iz R0 OB 06 98 & 3 78 kb
] G A AR T & B B, R&D B AN T30 15 4 R i 33 A5 i 9 s PE R 20 o 1, B R&D B8 A 43 4
1% , L& FHIEBEW 42 5 1% /247 (Brandt 25,2012 ; Pakes fil Griliches, 1984 7)) . K1Y, A% T
A R BB B v Bl i A0 B R 0 2 R AT AR AR A

* 4 R&D A TEAWEHE LARMEENHEATCERE )
) Dep Var = APP Dep Var =APP_IVT Dep Var = GR Dep Var = GR_IVT
;Ué E=N
- (1) (2) (3) (4) (5) (6) (7) (8)
0.234™" | 0.269"" | 0.263™" | 0.281 " | 0.216™" | 0.245™" | 0.220"™" | 0.240 "
InRDSTK
(0.032) | (0.049) | (0.038) | (0.055) | (0.032) | (0.045) | (0.033) | (0.048)
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= 5.F BT K DELIHEFEEENE

Y
) Dep Var = APP Dep Var = APP_IVT Dep Var = GR Dep Var = GR_IVT
e
(1) (2) (3) (4) (5) (6) (7) (8)
-0.025 -0.010 -0.026 -0.026
InRDSTK x Year2016
(0.043) (0.049) (0.041) (0.045)
-0.068 -0.041 -0.054 -0.032
InRDSTK x Year2017
(0.046) (0.049) (0.045) (0.045)
0.197™ | 0.198™ | 0.196™ | 0.197 " 0.117 0.118 0.084 0. 085
InFIRM_AGE
(0.080) | (0.080) | (0.089) | (0.088) | (0.087) | (0.087) | (0.105) | (0.105)
0.371°" | 0.3717" | 0.344"" | 0.345™" | 0.384™ | 0.385"" | 0.345™" | 0.345""
InSIZE
(0.042) | (0.042) | (0.052) | (0.052) | (0.041) | (0.042) | (0.047) | (0.047)
SOE -0.177 -0.178 | -=0.3197| -0.320"| -0.250" | -0.252" | -0.193 -0.194
(0.129) | (0.138) | (0.151) | (0.151) | (0.142) | (0.143) | (0.154) | (0.154)
HTM -0.728"" -=0.731 " —0.649 "] -0. 651" —0.486 "] -0.489 ™| -0.202 | -0.204
(0.141) | (0.142) | (0.180) | (0.179) | (0.130) | (0.131) | (0.152) | (0.152)
FOR -0.709 " —=0. 712" —0.807 *| =0. 808 ™| —=0. 647 “*| —0. 649 ™| —0. 680 | -0. 681"
(0.200) | (0.200) | (0.232) | (0.231) | (0.195) | (0.195) | (0.230) | (0.230)
AT/ 3T/ S B R N Yes Yes Yes Yes Yes Yes Yes Yes
HAE 5075 5075 5075 5075 5096 5096 5096 5096
Log likelihood -16272 -16231 -6293 -6289 - 12480 - 12462 -3780 -3779
WS WBUE S R AR DR ™ 7 R I RRAEE A 1% 5% M 10% K- LG8t w3, FIH

BORE R U A R

5 B SOk B T ROW RS A A9F 7 S BAT LE , o [ ol R&D BEAS (RDSTK) X T %
R 9 3 2R R B ORAT T B e (EAT FE AR A2 A . —T57 1, iz ) 1995—2001 4F . 2007—2011 4 1
] BROUR Aol i, A9F 9 A B - R&D B AR % ] H 375 40 10 3L R J7E 0..066 ~ 0. 151 Z ], ) R&D
PR 1% , LR SRR 0 55 0.07% ~0.15% , 13 4 55(1) 565 (3) Z BA Fa mlE
SRR, T LIH I L 13 B B (APP) I8 2357 1 S W1 A S 20 (APP_IVT ) A D 4 it A &
R&D BEA (RDSTK) Hy5PE R B (E ¥ 78 0. 234 DL B, BCai W0 58 2= A g i 54.97% ~254.54% .
SRS SRR W] T AR ok v Ak BB B W AR R RS K R AP TR BOR 22 BB (B AR B P it . 55—
Jr i, AEA 25 ] R&D BEA (RDSTK) 5417y i #0742 4 ( Year2016 \ Year2017 ) 1) 28 H. I i , WLEE 3% 4
55 (2) B (4) S RS THE , & B8 B S B E AN R ST B PRk . R W, AR T ARk
B el R&D BEA (RDSTK) %o L 1) 37 i 39 4 A0 fie 1t 000 A7 — 2 48w, (ELHX T & 1) A i
F1% 5P 28 AT AR AEAR Az AT A

5 =, LA 2015—2017 4F 4 b i L R A B (GR) B3 S B & A BRI R ( GR_IVT) A
fifp At rh [E Al R&D BEA (RDSTK) X T 37 4 L A 31k % RO X Bl — D7 T, 46 4 55 (S5)
FIEE (7) BRI TA A [ Al T 45 SR 2R W1, 7 42 1 A2 8 A1 ) 19 25 4 7, R&D BEA (RDSTK) X T35 18 &
AIRAL S HCCGR) i A W AT (GR_IVT) 1 51 28 23 31 58 e M) W 37 e o 1o 47 i) 2
KA AE AR 7. 7% F116.3% 33X W], BIF AL F) H I B AR AT 76— 5 O S AL, X N — 4>
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AZ BB EE 2021 & #38

A5EHT 000 T 5 T o L Al B BT B U R AT AR R AR . O — O I, B R B R W] & R E R U
JEEAX R R, R AR 4 5 (1) BB (3) V5 (5) MES(7) 51 B9Ia #a 10 )3 45 2R, & 3 R&D %A
(RDSTK) X} T334 & W & K] (APP_IVT (GR_IVT) 1) 51 2 8O0 1B 0T R W35 K 71X 7% A1) 8 i
(APP .GR) iy st vE R 8k . FRUE NS 45 R R 0] - A8 H A S5 R A2 (T4 T, o B 4l A8 8 AT K
R Hb A Ak S T LG R M B 1 & W R AT BRI 2 R AT AR R A A D,

S0, L 2015—2017 4F 4 [ 401 5 | 4 3K 00500 108 7 ol B 85 40 o e Ol o R R &, b [ il
R&D A T4 3R A0 56 18T 7 i 8 8 400 o bb i) 2 sk A 3 A (O8O B 1%, BN B Se it 8385 1k
— 7L RS (1) 5 (3) PIAI N L 25 B3R B, 8 Il 9 7 2 78 43 5] AAH SCHE ) A8 i )5, R&D W AR X
e R G50 ST 7 B A L R SRS T E O 1,271 R R D 1% BE VK LS N IE, I,
FOXRT T4 B A0 56T 7 O B B L o L B 2 L A T HE (0. 067 ) AN HIERTE 19 5. 3% , H &=/ TE 10%
i E M AKCE L RBAR 4 S50 0 i R . X R, 7R H AL F AR AT T, E Al R&D BE
AR 1% , 52054 A [ 45056 BB 7= a8 45 05 R 05 1.3 AN 43 s, Tk T 42 3K 4005 19 8T
PR G W AR A S, Oy — 5 I, AE mHE R ] A R&D AR 5 AR i S0
(Year2016 Year2017) W58 H.I , 32 5 55 (2) 55 (4) M50 Ak 145 3R W, 4 [ 40 5 8 7= i 43 21 19 32
IR BB R T2 BRS04, B R&D %A 2017 4F i #0748 5 19 58 5.3 (InRDSTK x
Year2017 ) % 4 [ 45 55 37 7= i 8 85 400 o7 EL W52 i 8500, 78 270 10% B3 MKF LSt Mk .

AL, BE o LI 25 SR 32 B, 5 2 3R ETJE 377 A L, R&D AR X 4 [ 401 41 97 7= o 5 65 4 40
{14 52 Wi 807 SR, L3 e i [ 2 o i B T 39 A7 78 — 8 0 R OB o 78 08 3 4 BRI 8 7 ol 1Y)
BT R P A A [ 400 58 7 7 ol B R I 8 R U P v D oMb BT B AR TR i 1 4 A O R AR
B 783 BT, BB AR AN R 4R

%5 R&D P AR X T #7740 & 41 5 th w9 % v 80 2 (OLS [ 1)
Dep Var = NATIONAL Dep Var = GLOBAL
% &
(1) (2) (3) (4)
1.2717 1.118 ™ 0. 067 0. 046
InRDSTK
(0.075) (0.118) (0.050) (0.075)
0. 147 0.021
InRDSTK x Year2016
(0.162) (0.102)
0.307" 0. 044
InRDSTK X Year2017
(0.168) (0.106)
Mo H LB Yes Yes Yes Yes
AT W /3R T/ T R M Yes Yes Yes Yes
HAE 5121 5121 4971 4971
R? 0.176 0.176 0.133 0.133

E AR 0 A 4k 2 LA — A0 O3 T e B A X, (100 A — 2R 9 Al R 42 o AR
BEORLARR A 4

@ BLAh, 4% R&D T4 (RDSTK) 5 4 0 Mg #0145 &k (Year2016 \ Year2017) B2 HI 5] N Bl J5 2 , 4% 4 45 (6) (8) 51 58 H. 351 )
THET R EEACE S5 (2) (4) 51— 20, RETER SR, R&D BEA (RDSTK) X T % FI KAt (GR.GR_IVT) ) itk 7 By B
A R A A AL A R A

@ i TR BETE S IR Al 7 SO RFAE , i o [0 U3 i 3 45 2R T R A A — S 04 35 U S R R . A SCHE R 5 1A S A 43R
SRS {6 P 2% F [T 52 20008 YR [0 00 T R 2 R A A0 53 330 % (2) 2R (3) AU EAT A T, R A 1 A 40 SR 45 27t i — 2P 46 UE T BRI B
il 76 BB A — BT 7 17 B Y B R AR R o TR R B, AR SO R R R AR A M A 0 A SR AR A R Y 32
0 AR R AR
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= 5.F BT K DELIHEFEEENE

2. QI F MR W ER

AT R — BBV B BR A & 4 BiE A 2t A K (PATENT) FAT 2% W
& H (INVENTION ) VE 3 4 Il 13U A A 09 2 0F 1, ok b 3R 48 5 X 25 3l 26 72 3 (LP) (TFP i Bk
ZOBCHE AT I A TR GF BB B e ] i Ml ) 9 25 B 0k 25 R AR A HE AT SEE 40 M . 2015—2017 4E v [
Al BT 22 B WA 2 R0 [ I 285 AN 2 6 B R Rl R R (4) Ko EELBUNT

55—, LA 2015—2017 4E 32 PiAnalk 55 8 A 77 5 (LP) [ TFP {8 Bl i B A8 B, o [ ol A 280 %
1748 (PATENT ) %of 45 72 3R 4 K (0 v R B0 iR 5 3 7 o 38 6 45 (1) 51 565 (S) B i [l AT 45 SR e 1
TE 51N b s i A5 B BRI T, 43280 % FILE B (PATENT) % 55 8l A 7= 3 (LP) ([ TFP B3 22805 51
90.174 0.254 , £ 2=/ 1% BEMW KT LGN IE. X R, AL R S (PATENT) £ 35 K
1% , 55 8 4 7= 3 (LP) -394 15 0. 17% TFP V354875 0.25% o BE— M, % 6 55 (2) 31 55 (6) 7]
K, AEGI AT H DX AR A7y [ 22 300 2 5, A 3% R B8 ( PATENT) Xt F 57 gh £ 7= % (LP) \TFP
(i R B I 0. 174 FREF] 0. 161 A 0.254 FFF] 0. 247, fEMEH 7% T, 508 A+
50 LMWL KR 19 SERERIF ST AH 1T O R M) B (PATENT) Xt T35 3 A 72 % (LP) \TFP 1 3k
REEA B e AT AR B B S IS AR A AR AE , BI A 2808 1) A 35 K T 1k 4 LU 481 b AT UG Ak
A 7R R R

5 SRR RS (PATENT) I H 8 20k & RIS (INVENTION ) %t F /42 722 3R 58 K (i i
P RO R o 4% 6 45 (3) JE5 (4) BB [ A 25 R 8B , 78 58 80 % RSB (PATENT) [8l 19 J5 2
5 6 A B — B AT R, A 2 R B L R (INVENTION ) %t F 95 8l A 72 5 (LP) B 5 22 5050 31k
0.242 1 0. 212, X FEM 76 H AN Z ARSI & 1E T A %0k W % F % (INVENTION) 538 K 1% ,
FFE R R (LP) X3 0.21% ~0.24% o BE— 40 K TFP AF R DS &, X H K 6 55 (7) 46
(8) PIBI SEAELS 51T S B, 78 51 AAT b Hb DX A 35 1] 5 208 T U, A 4% % WA % M) (INVENTION ) %if
T TFP (8P 28055 504 0. 358 10,329, SZiiF 25 5 3 B, 4 20K W& F % 48 7 e 10 K 10 42
Y F S R i 5, 35X 45 BH % 1 5L A 558 v 4 R M B 1 8 D R A AR — 25, SR, 6N TR0 A o AR M i
S R 25 S 5 A 1 O 2 U S R RE FE 23 DT I, o Al B 3 A 20 B R 2 R A AE — 5 R Y
i 9% ] A

PRI, LA il B 397 420 5% i 2 4 1 0 520 5 SR 2 B < LI B o s A 80 0 T A 7 R A AR
YEFA T4 (B B0% RIS 5 A = 2 K AT SR ME LA R 2B o A 80k B & R X 595 sl A= p= % [ TFP
(1 A 2R RO A A e, AELAT LA g T S P A A7 AT o 5T B 1) A 20 R 2 9 K TG 1 46 L 4
UK Bl A e R i 1 B ] A ol ) 0 TR AR R SRl A A T A v T R

* 6 AR A BE X T % 30 & 7 F TFP Wy 3 M F (OLS E )
Dep Var = InLP Dep Var = TFP
% E
(1) (2) (3) (4) (5) (6) (7 (8)
0.174™ 1 0.161" 0.254™" | 0.247"
InPATENT
(0.009) | (0.009) (0.011) | (0.011)
0.2427" 1 0.212" 0.358™" | 0.329"
InINVENTION
(0.013) | (0.013) (0.016) | (0.017)

@ f1 T 2018 4 CEES ¥ 7632 15 Ml 0 Ja A7 ol 3t DCORIIT A7 o S5 AR AR L AR T O 00 1 41 (R 1R A, AR SCTE 16 4 [
SE SN TR A A 2R RS T 55 B A 7 A (LP) B S 2R O AT S O PR A 3 T L 1 TR SR R B — 20 S A BT A S AR
AU o ) 5 T I A Ml 5 A B R A S T I R A e, PR, S A B R AR %, 2021) UM I AR SOl TR R T
ST b A 6 5 426 T AR 5 T o R B AE TR — S Al
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AR ZE 200 & %35

4% 6

‘ Dep Var = InLP Dep Var = TFP

o (1) (2) (3) (4) (5) (6) (7) (8)
Huza % & Yes Yes Yes Yes Yes Yes Yes Yes
AT/ I/ E RN Yes Yes Yes Yes
HARE 5385 5385 5385 5385 5226 5226 5226 5226
R’ 0. 102 0.226 0. 095 0.218 0.184 0.277 0. 174 0. 266

T« b 6 72 A 25 L5 — 0 00 T Bk B v r ik X, B3R Y — 2R 90 i R 7 A ik
BRI UR AR A

AL

DAL SR AG 56 3% B« B A — B8 7 Hh— B8 VR 07 o AR R, b Al BB B Y 1
AR R AR AL . BRI BT R, BT B R BT IR AC B AR BT A A 45 R P B R
B IE R 51 2 Al B A i A AR A7 A ) i 22 A

R A 1 8 BT A 22 (NTS) SCHR B4 BR g, Bk = 45 G137 o8k 7 i 4 A 2806 A O B8 B4 Wi i B9 L A
PR R T R T R A e R A A B ) R UL o A SRR A S A OO T X B AR
FRIAT TSRO, R 8 T —E st . B Tk Z — FROA AT AL, BUA TR
SR Al B BT AR R B ORI R BT AT o0 0 e, AR 34U 58 73 & % 2018 4F CEES 0405 i 7]
AR B, 3 A E IR T, 6 3 A i ol B8 WA 4 230 A i B9 JRO0E PR 3 R AT SR AR 06, O i 40 i fie
A Ml BT A R R R A GOU AL A — 2 e . REPE LR SCHRE I AR SO BEBE T Al Sk
fiE EEAR T HE = A OWAL AR 2, it 29 B B b B A ol BB U A RO R B4 AT RE R DA AT S IR
W

VLR IIA AR WL R CINV) R, 3 7 S ReAs R [ 7 2R AS 1) $i A Ve G T 45 R R
XFWAARCE LR N =1) 0 QAT S , & A0 (MANAGE ) 38 B2, ek R WA
Hifi K 2 (POLITICAL) o Horh A BIAG 73 (MANAGE ) Bx R 4H (0. 606 ) 5 iy 14. 9% s P A N KUK
a2 D AR O G R Y Al 5 5 H (POLITICAL ) e BEZH (18. 8% ) eyt 17. 2 AN 1 4 o BRI,
45 % LU A5 A A R (CEO_BELOWAS [19% ) Ik 7. 5 AN F 73 i, il Z2AF i 3 3t 38 K o # Al
RAELE B NFAT LRI G058 LS SRR (1 ~ 10, i 55 21598 ) BOF 2, A SO
T Z Uil FALARQUHE 2 B2 S5 ESEbR (CEO_NONINOV) © ) AR B, % 904 A 30Kk W
LHRICINV = 1) Wb Z 5, HARAERUR S 3h L2 SR B (7.778) LA IR ZH (7. 689 ) iy
Ho MeAh, URR S TAALAR N (ROBOT) VR HoAR 51 it (ARG b, A SCR B, YA A 280k &
HMICINY = 1) B4 M AR R B (32. 7% ) L5 #ENLAS A, BT IR AL (14. 6% ) i i 18. 1 AN 43 i

* 17 FTRAQAEEHE LY RFEERAT HFHHIT K
) A A INV =1 INV =0
/}]éi
- FHE(REZ) | BAE | FHAEBE(GREZ) | BAE | FAHEGREZ) | BAE
0. 630 0. 696 0. 606
MANAGE 5664 1533 4131
(0.155) (0.118) (0.160)

O REASCEE KR AELRE BEMATE S LS5 bR 1 ~ 10 40 15 ] LA 06 T 4l K 78 0F & 608 1
W25 ERAR , A SCHEHEAT R ) (recode ) 14 3 , 115 73 T4 b 55 JH A 15 A 2047 B AR A
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= 5.F BT K DELIHEFEEENE

Gk T
, N INV =1 INV =0
/}]é E=N
FHE(GEEZ) | HBAE | PHEGGEZ) | BAE | FHEGESR) | HAE
0.234 0.360 0.188
POLITICAL 5652 1509 4143
(0.423) (0.480) (0.390)
0.245 0. 190 0. 265
CEO_BELOWA45 5646 1500 4146
(0.430) (0.392) (0.441)
0.755 0.810 0.735
CEO_ABOVE45 5646 1500 4146
(0.430) (0.392) (0.441)
7.713 7.778 7.689
CEO_NONINOV 5607 1512 4095
(2.078) (1.947) (2.123)
0. 194 0.327 0. 146
ROBOT 5655 1503 4152
(0.396) (0.469) (0.353)

BRI A R

% 8 WAL LI T W, A P G i Lo TN R 5 A 8k W A 22 18] 3 ) B A — SE B L AD BE
A& Hoh RSO NN JLAS T T 2 B

S — PR IE A BB AR AR R A E B ANEE R . R 8 B (1) 51 5 (5) SR W] A B
1353 (MANAGE ) B HA5 4 30K W1 & R EUE (InINVENTION ) 22 B IAC A 07 2 (4) SN2 ) A 80k
W4 | (INVENTION ) % T 55 8 1E 7 3 (LP) \TFP B S PE Al HE M 6 575 (4) 1] 55 (8) Il 114 0. 212 il
0. 329 733 e T B E — 0. 155 F1 0. 084, ANUAE LLAE 48 24055 T 0 1y Jt ki, AT RETE 10% .25 1K
PG Nt 5 AN, AR W AR B(E S A BRAS 20 1 3 HLIT (InINVENTION x MANAGE ) Wl 73
B0 0. 474 F1 0. 286, 735 7E 1% 5% W.FVEAKF LG NIE . X R0 T Al 2R 7= R KT,
ORI R 22 18] B AT B 0 AN G R o B BRI o [ Al A BACR B R T TR
H A Qi T KO- (Bloom %5 ,2015) 1 48 FE A% 3 A 1o iR ) 249 B B o Rl BB i 25 SR AR T R
BT SUN S
* 8 ARE R LT 57 20 & 77 F TFP %8 88 B AL 2 AT (R ETE )

) Dep Var = InLP Dep Var = TFP
% &
(1) (2) (3) (4) (5) (6) (7) (8)
-0.155"|0.263" | 0.210™ | -0.097 | 0.084 | 0.390™ | 0.350™" | 0.136
InINVENTION
(0.080) | (0.047) | (0.017) | (0.093) | (0.095) | (0.056) | (0.022) | (0.104)
0.474" 0.5177" ] 0.286™ 0.352"
InINVENTION x MANAGE
(0.110) (0.110) | (0.131) (0.133)
-0.013 -0.024 -0.006 -0.012
InINVENTION x POLITICAL
(0.027) (0.025) (0.034) (0.033)
InINVENTION x 0.058" 0. 047 0.014 -0.005
CEO_BELOW4S5 (0.035) (0.034) (0.037) (0.036)
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AR ZE 200 & %35

4% 8
) Dep Var = InLP Dep Var = TFP
% &
(1) (2) (3) (4) (5) (6) (7) (8)
InINVENTION x -0.009 -0.011"™ -0.010 -0.011"
CEO_NONINOV (0.006) (0.005) (0.007) (0.007)
-0.060"| -0.057 "™ -0.125" -0.100"
InINVENTION x ROBOT
(0.026) | (0.025) (0.032) | (0.031)
0.617" 0.531 ™| 1.330" 1.193 ™"
MANAGE
(0.115) (0.116) | (0.124) (0.125)
0.121 " 0.108 " 0.218 " 0.187 "
POLITICAL
(0.042) (0.042) (0.053) (0.051)
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The Returns to Innovation of Chinese Firms: Based on

Empirical Evidence from the “ China Employer-Employee Survey”

LI Qing, LI Tang,NING Lu
(Guangdong University of Foreign Studies, Guangzhou, Guangdong,510420, China)
Abstract: Considering the rapidly increasing of innovation measures,and China’s macro economy entering into the stage of
middle and high income countries,the improvement of returns to innovation has become increasingly important for China’s
long-term economic growth and productivity improvement. Due to the lack of high-quality innovation data, the existing papers
still know little about the returns to innovation in Chinese firms. Following the methods of existing papers from developed
countries , this paper uses the innovation function to conduct a multi-dimensional framework about estimating the returns to
innovation for Chinese firms. Using the unique dataset, the 2018 China Employer-Employee Survey ( CEES) , this paper
examines the returns to innovation both from innovation input and output based measures. The empirical findings of this
paper are as follows.

First,under the apparent prosperity of the explosive growth of innovation scale, the unreasonable innovation structure of
Chinese firms is more prominent. Currently, all kinds of innovation activities of Chinese firms are close to the average level
of OECD countries. However, the innovation quality of Chinese firms has been at a “low level” for a long time. Specifically,
the number of invention patent applications is low,the conversion rate of patents from application to approval is very slow,
especially lacking of ones which are new to domestic or global markets. Second, taking the elasticity coefficient of R&D
capital to all kinds of patent variables as measures, the results show that returns to innovation measured by the average
patents per R&D capital is only about a quarter of that in developed countries. Further analyses find that, the low returns to
innovation measured by the average patents per R&D capital in China is mainly due to low R&D investment efficiency and
poor technology transformation. Such structural barriers are difficult to be eliminated in the short term,and the “low level”
of returns to innovation may exist for a long time. Similarly, the semi-elasticity estimation on the effects of R&D capital on
types of new products show that, the estimates of R&D capital on firm-level products which are new to domestic or global
markets are significantly biased downward,and this phenomenon consists over time. This shows that, the role of innovation
investment on R&D outputs in Chinese firms is poorer than that in developed countries. Therefore, returns to innovation
measured by patents and new products should be improved. Third, taking the elasticity estimates of patents on labor
productivity or total factor productivity ( TFP) as dependent variables, the regression results show that,in comparison with
developed countries, although the effects of effective patent on labor productivity and TFP in China are both significantly
positive , these estimates are much weaker. These mean that, on average, Chinese firms have low innovation quality ,which has
become an important reason to restrict the improvement of the returns to innovation. Fourth, further empirical examinations
show that,better management, higher innovation spirits, stronger entrepreneurship and resource allocation capacity are all
important factors to improve the innovation quality of Chinese firms.

The policy suggestions are as follows. Chinese government should take some policies to increase innovation quality
immediately. At first, Chinese government should put forward more clear innovation quality evaluation indicators to stimulate
firms to input more R&D resources to improve returns to innovation. Simultaneously, the funding policy of R&D subsidy
should be reformed, in order to provide R&D subsidies to firms mainly based on their R&D efficiency rather than R&D
inputs and outputs goals. Secondly, Chinese government should inhibit firms from increasing R&D inputs and outputs only to
acquire R&D subsidies or funding of high-tech enterprises ( HTE). Thirdly, considering the positive relationship between
firm-level innovation resources and innovation quality, Chinese government should put forward more policies to increase
entrepreneurs’ innovation spirits, and encourage their CEOs to participate in management training. Based on these policies,
the management and entrepreneurship at Chinese firms can be effectively improved, which will help them to increase R&D
quality and innovation performance.
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