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2K FE A T B A S o B ARSI R AT DID A5

(3) Aol Hhr A . AL A A b, A T2 R AR SR A A TRV S 3T (Dig_Word ) R E T 2
FAE R ECF AL IR0 A 53 L (Dig_Word % ) R 3 7 A v J2 T 1Y 550 7 A 5 U 78 B8, o 0 200 ik it 1 it 2
AR HE T Al BT A R A BT A R S R U TR . e Ok A T A R AR SR AR
BRIV B TR A AR AT R R G5 T A G 1A AR A L

(4)F& AR B o A ST I A 2 DX B 5 o B 00 4 b 194 5% i), R 0, 7 e O o A R L R T
2 A Al 2 T R Al B BT 9 AR e K 7 X3 )2 T R T R T A A DG AR e R A
o 2 WRED /N R AR 25K (2022) " 0 %45 (2022) 17 P13 5 45 (2023) " Ay M , e LA 7 2
T 4% 1 A8 A DR R Al AR B i B R R A A Aol B (Size) L £t 5 7K OF- (Debt) 5% 7 0 25 %
(ROA) TLIE % 7= A (Intangible) (BN A#ME (Subsidise) 5 36 U T )2 18 A% 328 i 28 & DA S B2 =) 7
b JIT A 3k T 0 AR R R 5 AR O L5 N 1% BE (Popdensity) 3477 (Agdp) A1 i 7 58 K F-
(FDD) 5B} AR K- (Techlevel) .

FLAARAR e SO B BE N2 1 TR o

x1 TERX
B A TEHE ' E
B R&D_Person EREARFRANRHKE B
GBI PN , . ,
R&D_Spend EWARTFEENE T EE BN
Patents A v 6 B R E AR A 1 B R
Al 57 = Inventions SV HER (KW HFHEML G E K3
Others oAl FE A (ER) R IERE L E R KA
¥ oah % o AKCF Digitalization IR T AR A Al 4 A

O e = AR PO R B RS B e RO AR T el AT ST ML JF SR A 1 Ok T 50T 1 R A B0 i 2 T ol 20 (i
ICT B M F T 6 8 35 345 AU A JF 8 B AT ABUB M o TR i T B, A 6 A2 TE SO 25 o 3 L AR 1) 190 3l 8 ™
JEEGTRE AR B 5
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X B EE 2025 F %81
g%
T E 4R TEHKE B E
BB AT ?gﬂhd Lf@ﬂiﬁ%%%ﬁﬁ%ﬁ
Dig_Word% rH AR EREFHARE 4L
% o B Shock CRHRET TR TANEE AT EE, NEH L, RNEN KO
4 e Size BN B RS R R
A W P R Debt N S S
A P 7 ROA b TN B A B L R
Al T T P LA Intangible EAONE R B S
A b 3K B Ay B AN I Subsidise b B KA B ORI TR DR R
AHEE Popdensity WA TR U LM E AR
X & 5 R R AKT Agdp GDP/% A |
ST B AR AT FDI T 52 B AR AR 0 4 AR
M X A 2 AR KCF Techlevel HRE5RELER&D)Z % 5 GDP L&

LRSI A RE SN
R AN AR ST A R N3 2 s, e ef R LA R T A 5 B0 BB Aol B R AT

VO . Il E5 2R 5 B

5 AR bR S E A, A E B8R T b L8 AR E 22 B, AT UL, Al 2 1) B A7 22 AR K.
FEA S ], 30T 807 Ak & R AR B R 0.488 , 453 0.5 il AF 4z 4l B B30 Ak Bt 780 1) i) A7 40t 3
1B 7.578 , 3 W il 38 3 22 YR 4 b B A e 2 n) R, e A Sl 38 o R I R Y R JIGEMAH OGP
*ﬁ%@mﬁ),ﬂﬁm%&%%ﬂﬂﬁﬁfﬁ(Digitalization)L?J/J:\ﬂkﬁd%ﬁ([nnovation)%'/l\ﬁizrmﬁ]ﬁ%ﬂi*ﬁ%,
) 2 2 B 30l 7 4005 B A Bt AT B T R L BB R R . B A A 3R A R AR O AR B RHE U,
H.J7 22 W ik 2 BB, Ud B A7 78 ™ ) 22 J R 2 1 fn)

*2 FERENEHERERIT

xE A 8 H T v 2 & /NME ]
R&D_Person 25588 8.201 12.490 0 62.580
R&D_Spend 25588 3.476 4.365 0 24.180
Patents 25588 0.516 1.320 0 5.598
Inventions 25588 0.317 0.924 0 4.522
Others 25588 0.175 0.686 0 3.850
Digitalization 25584 0.493 0.561 0.015 3.075

Dig_Word 25013 7.105 14.758 0 84
Dig_Word% 25013 0.001 0.001 0 0.007

Shock 25588 0.436 0.496 0 1
Size 25587 22.114 1.479 18.973 27.147
Debt 25587 0.435 0.221 0.050 0.959
ROA 25587 0.036 0.072 -0.358 0.208
Intangible 25146 18.406 1.905 12.279 23.277
Subsidise 24381 0.012 0.016 0 0.091

© PRI ATER A OGN A IE SO 26 o T DL AS ) 100 3l 25 380 47 o WORE o g f o
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BN B B AL IR HE 9 £ b 1 57 2R
Gk 2
RE B AE # T % /M &K
Popdensity 25493 6.577 0.711 4.394 7.741
Agdp 25493 16.184 23.400 0.572 141.239
FDI 25493 0.028 0.017 0.001 0.080
Techlevel 25493 0.041 0.026 0.004 0.130

2LEAERFER

3G T A A B 5 e Al BT B AR T A R . R 25 (D FTRIEE (2) 515178 1 b X B
FEAH B T OHT 4% A B SE i, 25 R R T M DR BRI 5 Ak B R N B LRI A B A AR
ATE 1% 5 E VA T IEA G X WA , 1 X BT B al i e e 1 2 S E W3 38 & 7 k& iy
AR S®EEHRA . NETEE L LE, 252 6] B 76 b i F0 580l it A& 8 18 B 35— > 4r o 22
i, — Al B9 A B AR 1 0.026(=1.701%0.561/36.71) , X A1 24 T Al BF & A 55 L REAR 2
{EL 14 0.28% ; T £l (1 F & %% & 48 A — HDKE 44 11 0.051(=0.551%0.561/6.107) , 3X AH 4 F Al WF &
4 N LA 2.11%,

%3 HEFEHER
.- (1) (2) (3) (4) (5)

R&D_Person R&D_Spend Patents Inventions Others

Digitalization 1.701°" 0.551"" 0.136™ 0.048" 0.050"

(5.10) (4.47) (3.25) (1.66) (2.49)
Gine -0.784"" -0.368"" 0.079™" 0.026™ -0.023""
(-5.28) (-6.23) (4.19) (2.46) (-3.61)

Debn -4.758"" -5.172"" -0.088 -0.149"" -0.048
(-6.41) (-15.30) (-1.08) (-2.64) (-1.14)

ROA -4.521" -6.911"" 0.319° 0.284" 0.083

(-2.60) (-8.58) (1.86) (2.40) (0.97)

Intangible -0.136 0.037 0.0217 0.008 0.002

(-1.33) (0.93) (2.22) (1.48) (0.42)

Subsidise 96.956™ 68.804" 4,204 3.319™ 1.057"

(11.00) (14.11) (4.04) (4.13) (2.15)

Popdensity 0.682° -0.156 -0.053 -0.061" -0.003
(1.75) (-0.91) (-0.96) (-1.76) (-0.13)
Agdp 0.002 -0.009"" -0.003™ -0.002"" -0.001""
(0.29) (-2.65) (-2.96) (-4.03) (-3.17)

i 20.268" 4.324 -0.194 -0.074 0.164

(2.52) (1.22) (-0.20) (-0.11) (0.35)

Tochlovel 30.460™ 12.139"™ -0.426 0.220 -0.564
(4.17) (5.31) (-0.53) (0.40) (-1.46)

B A3 14T b /et 8] N b b b b P

22.3119™ 12.998" -1.268" 0.018 0.698™

IR (6.449) (89.797) (-2.55) (0.06) (3.937)

I ER? 0.375 0.298 0.056 0.043 0.033

WA 23989 23989 23989 23989 23989

TE AR5 N efB s TR IR 10% 5% il 1% B4 PE K 5 (0] AR rh 28 24 W) )2 0 R AR ARk SR HEAT B IE

TR
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X B EE 2025 F %81

FER 25 (3)~(5)F A B 58 5 48 T Hbu DX 550 B6 Al 52 7t % 1 s ol ) 38 7= 10 e 5 iy, 45 R 3R
B, by DX B30 R il 150 it A e R B 5 A ol e R WA R B L R I AR L R R A A IR W AL R R
BOETE 1% 535 PE/KOF T 2 IR A G 56 21, 3K Ui B, i IX B0 Fe il B it 7E e 0 F 38 X b i s 7 4l
WF R B~ o NG BF 3 Rt 220 ) T A M KRR 28 o S b I R R R G I — R o 22
BF, TR — 331 4 0l ) H 3 KRR 19 0 0.057 (=0.136%0.561/1.35) , 3 A 24 T4 i & ) B 3 A8 % 44 1
(9 10.75% 5 T — W11 i sl & B 78 & ) 3 2500 15 0 0.028(=0.048%0.561/0.945) , 33X AH XY F 4l &
UL ) i A0 Y Y 10.73% 5 T 4 Ml & B 81 1] 1 3 500 19 0 0.040(=0.050%0.561/0.703) , iX
AH 2 T4 AR % WA 0 1) R 3 R B 0 24.89% o AR, ML IX 1 0 B L A i A AU A S8
PR L, ERNAT R LR E AR T AT X A B RS o iR TR R
T B B A Al R R TR RO B o BRI T T AT S A R A BT A (B 5 A
B0) 577 (B R I o) AR IE AR G 35 E TR X H .

TE N RVRRAE (4 5 1 A8 B 07 T, B T2 B30 55 KO 5 0 2 45 AR S — i HL A Ok O
K F R A 57 55 LA WS ZEBRAR T Al QDB 8 5 7= th o [RIEE, 4l i T TR %% 7 5 BOURT #b
W 4 2 H— B0 5 Al AU 8 A 5 R E AR DE O R o A R GRS B D T X BT 2 B Y 5 e
JEARFRfE R b P SR IR AF (ROA) 5 FUBLTE KA 2> 7] (Size) , BT RN LF o 1M WS 408 T )2
AT A 48 1l A8 B 1 3R I, 256 (3) ~(5) B, NI AE 7 B (E (Agdp) 1) 280 35 0 £, 4 08 & 3k b X £
b AT R T I B AR BAS 53 G TR ) o R AR KO (Techlevel) W] LA 35 42 3 A AT A L (H
XoF BT 7 I TG RER  3X A RE S e X3R5 5 AT A I I R R G A

.G MRS

(D HEBR L BIH AL B9 T3 . XAl BB BB 5% , 28 % 18 21 K Al B A 8158 47 9 (RDA1 5B
HH 27 2 U R 0) A A5 B0, DA 348 1 0 1 359 (8 R0 w47 450 25 S 5 T DA ABCHE H 0 o 330 6 AR SCRIF 9% 485
W =R 8 KT HE (Chen 1 Roth,2024) ) T8 I 450 JE ik 18 it 2352 , 4 2R B2 /i ol D40
UG AT BRI 05 25 5 0 2 O GE (R SEBR b Rl RE R BH A AR SE A T AN A . Ak, 3R T HERR TE A
BT E R R 50 . HLAONT L ZeBR ORI &8 BE A 4ol , AU A QB AT R 1 A ol B A
AT T G 56 00 i Al A2 it 2 5 X 3K S i b 1 0 T 7 A S P R e, S5 SR N SR 4 PR o SBR TEATE &
B BEAR Z S5, A5 1T A 25 R 0 R BN Il DA R S 3 B O R R AR AR A DA L B E T

B SC B 25 2R A AR p
x4 H b LAl # A Y T35t B SR
) (1) (2) (3) (4) (5)
%
R&D_Person R&D_Spend Patents Inventions Others
Digitalization 0.797" 0.487" 0.184™ 0.068" 0.071"
(1.83) (3.09) (3.12) (1.65) (2.41)
EHEE 1% 1% 1% 1% 1%
A AT e /Bt 18] B E R I I = I I
HER 0.330 0.267 0.104 0.084 0.058
UL AE 17237 17237 17237 17237 17237
(2) HE B A 722 6 UM A2 PR T 3 ol A TR0 i 15 o SR PR A [, ST A6 28 S 25 figh D) A B 32 BR S 2L
B % . S HR Cohn %5 (2022) 7 (802 , 4 fill % R it it Sy O B, SR FHTH BB 280 7 =X ke n 1

O SR 0 B i 7 2, B A B SRS SR T A SRS R N S R o S RAIESE TR0 R At T
DA 25 5 i Al B A RO R R — 2P 96 R 1 SRR 2 R R AR A
49



BN H e R A A 1 Al 1 3 3
x5 MMARAE SR
(1 (2) (3)
Al 350 7
Patents Inventions Others
Digitalization 0.670° 0321 0.660°
(2.98) (1.65) (2.49)
NEEH R E 1% #l 1% #l 1% %l
WHEH R E 7 1 7
& 14T A s 1R [E e S b bl =
Wald chi2 80.15 71.39 75.91
Prob>chi2 0.000 0.000 0.000
W 8 24079 24079 24079

() HEBR AR S b 22 B T 40 . BUSE b, BTl 2 w385 ok A7 76 S 3 2208 B4, B0 AN A3 32 3 7 M
b 7 FE T N Y R L o B2 B Ay M4 R TS o DR G, A 4 A Al R T S L 22 X
A 5 (Allopatry) , LAY B AR S 40 28 8 XA SCESIB B2, 45 R NSk 6 B o AR 1 52 b 2878 1

P i 2 )5 A R R TH 2 25 0 AE Wt — AP B IE TR SCA IS BT SR

*6 HubIVRHEETEHNEEER
. (1) (2) (3) (4) (5)
RE
R&D_Person R&D_Spend Patents Inventions Others
Divinalis 1.672" 0.512" 0.132" 0.040" 0.047"
T t
gratiEation (4.98) (4.17) (3.10) (2.19) (2.32)
Al 1.929™ 0.833" 0.1317 0.090"" 0.054™
t 3
o (7.77) (7.21) (4.42) (4.59) (3.64)
BHEE # # | # #
B AR AT /B E R = = = = =
i #ER? 0.375 0.305 0.057 0.045 0.033
] E 23010 23010 23010 23010 23010

4. N EMITIR

Yl TIT 2 T P 280 R it DR R KT 6 Aolk BB R BB AT S R AR SR A S . (HOR T A
FR S , AT BE A7 70 00 5 5% 22 0 33t e 722 o A (R R, B0 — 2 BN AR PR IR . O it , SR T b A 217
3 — 2 TR ARG Rl 9t v 4R g v A AR L

— 7 T TR AR O A BT AR O N AR MR IR, S R ORI K 2 (2021) Y R AR A
(2024) " {0 , At FH T B AR JE (Topography ) FE 4 45 38 T 507 JE R B0t 9 T B AR b, [R5 &
)y JE A2 AR B A Bl I 1) A2 A, AR B A SR AR, K R SR AR R 3R DL A B 4 R ELEK IR T
(TopographyxInternet ) A 4 25 Ik 1 %4 5 JE Akl it ( Digitalization ) B9 T H AR & K 5 45 L WK 7 s .
55— B B A5 R T, TopographyxInterner .2 S 1E i A& 1 T HAZ 5 (A SC 1, BI 2% 30 T 49 3t 2 A
REE S B Al i g e B B 09 A O o T L, MR R AR B — T 52 A Al BB
BEOCHE AR R . £ T7(3)~(6) 5 25 Z B B Il 09 45 3, Al R [A) /9 9l i R A A,
Digitalization M RBES S & HIE ., AL, Cragg-Donald Wald F statistic ¥R F Stock-Yogo Il B
B, U T8 RS . it FRREE TR H, .
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X B EE 2025 F %81
&1 THEREEBASZER
= (1) (2) (3) (4) (5) (6)
E Digitalization | R&D_Person | R&D_Spend Patents Inventions Others
TopographyXInternet 00187
(9.94)
Digitalization 3.994" 1.240™ 0.087" 0.168" 0.093™
(2.328) (2.650) (2.08) (2.283) (2.01)
HEHEE 1 7 7 # 7 # 1% 15
AR 14T e /8t 8] B E N b o P S b o
i % R? 0.809 0.008 0.136 0.0325 0.014 0.012
Cragg-Donald Wald F statistic 29.038 27.878 41.128 33.108 37.947 59.042
Stock-Yogo I 18 17.92 19.85 15.38 16.85 16.38 17.81
8 23928 23928 23928 23928 23928 23928

I3 —J7 T AR E A b AR D v E AR, DUR R AL SE A P E 7 (Shock ) VR Sh A P b il
FH DID 77 5 6 56 i J 049 722 Ak DAABOH SR Bl ik o 3% 8 [ml A 25 2R 0 o, i FHAS [R] %) ik e 8 78 s ), Shock
14 2R B0H 35 O T, PRI E 1 B H .

%8 CEAPETEBA LR LR

e (1 () (3) (4) (5)
s R&D_Person R&D_Spend Patents Inventions Others
Shook 2.3927 0.404™" 0.058" 0.035 0.014"
(11.53) (5.41) (2.09) (1.77) (1.97)

BHEE 1 1 % % 1%

& /4T b /B 1B B E S = = = = =
HER 0.367 0.249 0.052 0.039 0.031
A A 23993 23993 23993 23993 23993

5. 4L 5 #

B SCHIL R 23 M7 22 10T, 3t DX S5 il Bt e 26 Aol B B O R M A e 8 O A 94 5 ORI B A 0
(19 iU 22 B (R Aol B8 B 77 ) o SRV AR SCHR i 7R D BRI B |, {E 7 B2 vh 50 mT RE AT A BE 18, AR 3C
X AT RE— P K . FLARH SR PR AG9 T5 3 — SR Ak S ol B A A A ok
K07 S mih B S F AP BT UL 5 il BT i e A e 2 A Al T 5 R R AR IR 5 R
1) 78 g A S i o 7 ] IR A QAR Y v (R A [

KOG T MBI AL 20 A B R 36 45 2R o LAIR) I 4 3 K D BE AL HE AT AL 3 A i, AN 18 SR R
WA o A 5 7 2, 45 SR O T A 6 T i DX R R i s it s 5 mT DA o 4 S A olk A B T R R
A T A S Al BB T R RS ET 0 bE R e Dy B Al R AT PR 2 B L BR T AR S TR B
(Others) 25 R 52 B RBOEA K Z 40, R 450 #0225 oz, A e, (B0 H, WA 8] T8k . Bk
KF LR (DFVERZ W, T 9 B Al 1t A 5 AT DG 2 Aol i S A e L . s e i, =
R B 2 b 3 B 2 A Ml B Tk — SR AR B | B T B A {E S A A O
Al B A T RAS Ry A R OR 2 S A O SRS B o T ) B R it A il
TR R AL T OB S NBORIKBE J7 0, 5G Ik W | 2= V58 45 38 28 R Ak 35 it 8 s vl LA AT 58
RS i b K s SR 4R 15 Ak B A BAS U0 R RE S T AR 4t T LAY B I il S O A i s £, Tk LR
W F- £ DA 1 3 ol 3 2 R ) TR o DAREAROR T 3k i e A e A — B BOHE T CE £ (I EBCST R
ROl bt ) e Bk B Bl T, e b/ lL 5 RIS T IRISE o ALt R R I H A A
TEdL 2 BEE A B B BRI S5 B, R, 51 BCP A A A SR R in TR DI o il B T A
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SN E o A I B Y 1 Al 613 20

7 Bl HE A A — Al — e A B BT P A A B A e R L fh e, el 0 R ik
L2 A Al K A R B I AR

%9 Al B F A BUALE AT T R
(1) (2) (3) (4) (5) (6)
T E Dig_Word | R&D_Person | R&D_Spend Patents Inventions Others
%—% .
Panel A : 3 # 4t it
Digitalization 1813
(3.60)
Dig_Word 0.213™ 0.067" 0.004™ 0.003™" 0.001""
(29.38) (26.94) (5.55) (6.39) (3.20)
BHEE # %l 15 #l 1% #l 1% # 1% %l
AR 14T e /Bt ] B E SN = = = b b =
&R’ 0.194 0.426 0.340 0.056 0.045 0.033
U B 23846 23850 23850 23850 23850 23850
Panel B: 17 #1 & 4 th
Digitalization 00002
(6.04)
Dig_Word% 2391.185™ | 788.016™ 39.922" 32.753" 6.558
(26.18) (25.51) (4.85) (5.21) (1.55)
BHEE # %l # 4 # #l = %l # 4 # 4l
AR 14T e /Bt 6] E = P &= = P =
&R’ 0.202 0.416 0.336 0.056 0.044 0.032
R B 23846 23850 23850 23850 23850 23850

Ak, R 985 (2)~(6) 51 LA K 3% 10 i AT 2 i1 45 5 ) BE — 250k W] T 4l 505 Al 5% Uy 52 )
DA 25 4 3 A b BB o BE R BUSEOR A, Al 807 A0 2 B AT LA g Al B8 56 A | AR A2 37 A A1
R BRI o IR BT R R BN X A BB B4 A T RT BE SR 1 A T s S BE A
IR LB 7~ 13 4 43 9 BB B2 , 10 AN — 5 ok A A lk A B 5807 A e 0 (EL Sl iy i 25 2 0 2 S R
FHRERBINE , LA S R RS HCT - 6 B B A8t 5 BT B0 , Al AT B A A e 92 IR SR L
I AR AHT A 55 KU o [RIAE AR SCER R, Aol A B B0 807 A 5% 28 T DL 35 e 2R B, 1X 5
Ak B E T ER M AUR BN . e 2 R R R AL B B AT 2 38R A (H Al B
AN BE AU AR BURF A I 5 F0 A SO BB 5 B9 AR S BN , )™ R A ol ) i A e 0 I FL a3 it s

WAL AT
%10 40 B F o A HLHE AT B R
(1) (2) (3) (4) (5)
& R&D_Person R&D_Spend Patents Inventions Others
AR
Panel A : 17 # 4t 1+
Disisalizai 1.3117 0.416™ 0.135™ 0.042 0.049™"
1 t
aEaon (3.69) (3.56) (3.58) (1.60) (2.82)
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AZ BB 3E 2005 & % 8 1)

4% 10
(1) (2) (3) (4) (5)
T E R&D_Person R&D_Spend Patents Inventions Others
B K
Dig_Word 0.213™ 0.067"" 0.004™ 0.003™ 0.001"
(29.28) (26.85) (5.42) (6.34) (3.11)
BH L& % 4 % 4 % 4 % 4l = #
& AT A /a1 B E P = = b =
i % R 0.426 0.341 0.057 0.045 0.033
A 23846 23846 23846 23846 23846
Panel B: 17 41 & 4 I
Digitalization 1.151™ 0.357" 0.133™ 0.041 0.050™
(3.19) (3.04) (3.51) (1.54) (2.85)
Dig_Word% 2378.018™ 783.914™ 38.373" 32.283" 5.978
(26.05) (25.37) (4.64) (5.13) (1.40)
BHEE % %l = %l = %l 7 4 1 %
A AT A /B 18] B E R P = = = =
i % R 0.417 0.336 0.057 0.044 0.033
A 23846 23846 23846 23846 23846

Tu TR ARG R iyl — 2 e

R v R 2 SCBOIR 28 P 2p S A R, AR 7™ O 2R 6 A0 N AR 7 ) R R R o I HRIE 1 A B
e B RE AL D R IR 45T T A ), UL ORI S Sl TS R B AR 7 R R LR R R T
HC E BT B BT SR ML ) A% B2 BIGRT . — T T B B R R B 22 A gl o B e O A
P S5 A AEIR, A TR L6 T 37 10 ) B A e vy 3t IXC Al 5 mT AR AR JR Al 58 A A, Al mT LA A
RO BB 5 55— T7 T, R ol A T o W o R R A B I 5 2 X ok A A
T 37 JEO DU 3 A o B 2 A S A A

i 3 PR A R FT AR G A T AL A R T b O 4 T 3 O B T LR B AR R B K
SBT3 23 18] A A ) i R R R DRI, A 302 T 3 A AR BOR 1 5 ) L
SCUEZE RN SR 11 PR o 7R T 5 A0 KO R 00 3 X, ST B B S RE I 0 A BB A S
P

F 11 T4 s B 5 A bl
- (1) (2) (3) (4) (5)
R&D_Person R&D_Spend Patents Inventions Others
Panel A: 3 X 7 37 1t K F &
Digitalization 17917 1.695™ 0.305™ 0.195™ 0.1489™
(3.93) (8.21) (4.08) (3.72) (3.51)
EHRE 3% 3% 1 #l 1 #l 1 #l
A AT e /et B E b b b b b
7 # R? 0.393 0.298 0.049 0.043 0.031
L 13923 13923 13923 13923 13923
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SN E o A I B Y 1 Al 613 20

Gk 11

- (1) (2) (3) (4) (5)

R&D_Person R&D_Spend Patents Inventions Others
Panel B: 31 X 77 37 . K 15

Digitalization 0.508 0.153 0.077 0.001 0.016
(0.96) (0.92) (1.56) (0.03) (0.79)

BHEE = # = # = # = # 1%

A AT ke /e T8 B R = = = = =
7 R 0.367 0.304 0.067 0.044 0.038
L 8 10066 10066 10066 10066 10066

I3 G0 AN T] B 7 ol A A b B 3PS (8], AT S AT 9 57 Ml 0 Aol 7 B BT A 7 ) v kR A
SR T A 5 b A oMb ) A JRE DU AR X B e A AR IR B R o 3 b A T ARl A e 55 ol
SR B BOR AR R A TR, 5 AR 7 T B R ST R A 5 D R AT s B —
B, DT A B 2 X AT A AR T R R 5 AR B, AR i A ol £ B0 Al B R i BB S 1) A G R
NI N — BV T 5 32 B AR 0GR R N 2 U g o 7 A e R R R B BT
Ji 5 LAY B Mol N B3R 2 A ) R BT ST 22 e R A AR 7 SR R IR L AT B . JF B, — B
B A Al X B AR T 3 B BURAEAR T RE Al , 78 AR 7 0% &R R 23 28 B 4 R OR A R AR i
FOR AT, B RN BRI AR M RE T B o B FEBEE AR OE R AT U B AL R
TR X i) 3 A b R B 5 A ol A AR B T AR B A T 3 i ol A T 5 A 5 g BRGE )  B R
B 75 BK

2N L 1747 s B = A 1 e e 42 B B o 4 L S e A o B R e S 1
Ko, ZER MR 12 MR A3 Frow s FE ol Aol b, T 807 AR A R KPS RE B ) Ak A B A 5 7
H 5 3T RO B A B X T RCGE A A B T 2

# 12 ol W B E ) b xR A
‘ (1) (2) (3) (4) (5)
E
R&D_Person R&D_Spend Patents Inventions Others
Panel A : %] 3% W 4>
Digitalization 2.109™ 0.704"" 0.1917 0.103" 0.079"
(3.99) (3.72) (2.70) (2.05) (2.46)
BEHEE 7 % # 4 7 4 7 4 # 4
B AT e/ ] B E R P Z 5 5 P
BER 0.489 0.283 0.047 0.041 0.034
) 11230 11230 11230 11230 11230
Panel B: 3 #] 3% b 4> b
Digitalization 1.606™ 0.432"" 0.109" 0.018 0.033"
(3.14) (2.73) (2.54) (0.61) (1.71)
BHEE %] 74 % %l % %l %
B AT e/ ] B S = & b b b
&R’ 0.319 0.302 0.048 0.030 0.026
L E 12759 12759 12759 12759 12759

54



X B EE 2025 F %81

AR N~ 3GR Wi K 8E B R T8 BT A2 7 0 09 & e SO DG Ak 2B 7 00 R 4
TR T 5 Ak e 55 0 BE 5 6 T BE S B 2B 770G 3R 3 ol A R Al e 0 TR A P T AR
Hb3E o B A AR B B A KO o A BT R R T A SR R BT A 7 0 IROU K - 8 $
(B VAR M BB RO ) | 2 ka2 25 38 AH X AR A A ol FH R e R S i K R I SR L A
AERT A8 8 04 Al T B e R ARAS T8 2 A A Ab 32 ASBA 8 1, (A 5 5 IR AR5
%13 ERALSRESLSELR
(1) (2) (3) (4) (5)

e
feln

R&D_Person R&D_Spend Patents Inventions Others

Panel A: [E & 4 W

Digitalization 0.838 0.299° 0.198™ 0.055 0.008
(1.63) (1.81) (2.79) (1.14) (0.31)

EHEE = % = 4 1= =

A /AT e e (] B K IS IS = = =
HER 0.283 0.217 0.089 0.066 0.035
A 8537 8537 8537 8537 8537

Panel B: & & 4 b

Digitalization 2.877" 0.654" 0.095" 0.024 0.082""
(5.46) (3.66) (2.08) (0.77) (3.39)

BHEE 2 # # # # 4 # 4 # 4l

B AT b/ 1] E 3R P = b s b
&R’ 0.433 0.327 0.051 0.045 0.039
WL A& 13149 13149 13149 13149 13149

NS EREER

1L.BARGIL

B B b B bt 2 R R I I AR 7 T B i AR A e T OO 4 b R B R A AN A 7= T BRAT Y 32
P o ASSCRIFH 2011—2020 48 Hfv & 1T 2 B ECHE | %5 58 T 4% 3T 4005 B Al 8 1 KT X T Al
B SE R o WEGE R B, i 5 B80T S A e A 1A R 8 HE Bl X3 Al A, 42 HE A ol BT A 1 3
TR 7= H I B R A ol B0 T T TR DU s 5 ek 15 it A A 4 20 SO 4 ol BB i SO AL . T 3 1k
IR B ) T 5 o S e T s Ml BT % 4 BV s ol R R A ol e
SHR 18 A 7 O R T WM T RO b 3 2o A e LR i A B KOF

2. BB R

P RICHE B AR 10 B2 B L 38 R AR 1) 50 R R S T e B RO R A 7R T R RS R . AR
SCTR AT A3 AT T B0 28 0 I AR B0 ik it 152t 190 i 0 £y A2 38 580, Ay 0 — 25 5 3 85 7 Sk ik 4% e
AN 2L 7 ) K R AR A — e I EOR A s

55—, PR A Bl Ak S B A Bt A i o A0 PIORE B A A AR AL T e R
ORI 3 s A N Wyl (WS ke | NG N < s 2 11182 O - /5 & | |

55



SN E o A I B Y 1 Al 613 20

K, B BUAT D0 B8 R, A B AR AR T L Ml A B T Bl IR 55 B o 45 B ST
YA Bl ity LA TH 057 A1 5 B, 4 2l 4 ol 5% I 807 A e a6 I SR 807 A IR 55, TR AL B0 3R A A=
s AR BT Z IR BT, LSS B A L B A M g R R R R o IR S A —
Rl T R T oMl BB T A A AR iR R 0T M 5 A R R L IR [ R, i T A IR 55 g
PANRL LI S5 K () DR 4 i3 b1 IV i Sl o AN A /I N T VAR TR S M 4 €1 R fe 3 ey T [ S N4
9 Tl T I I F- £ R0 A A TR A v Sy R A R R A B AR 5, A R /D il %K
FACH BRI A . K I K& Web3.0, it — 20 5 & XHRBE B RE 5 29 55 B0 5O R B AF , O 4%
170l R e i B B v 2 A B L2 A RO — A 2% R A R A HE Bl A ol B Al B R R LA B
i e

S R B R i R e 0 A oMl B A B BRI B S R . S A IR AR T IR EOR B B
FI s 1, M0 P P T 3 RSSO 4 T 3 e B B AP T P RS AN BB ik AR T, S BB R
A" SRl A T HLgs A BE AL I o S5 O AL A R i A R AR LR R [R] L R S A
— B REHE S OSBRI . A TE AL N T HHK R0 45 00 57 e ] A X, Bl
FEl AL A A ol 43 58 ABE , BEAT AR W & IR bR I R B BB SR B . IR X = T BCF
AR BTN T TT T Lz A VRN A SRR R B 9 A T R T B R Al B
AR A B AR o RFLEIN RN LR B Al BB i i B0 T 3 5 00 18 P 1 — 25 i A5
P HCLORE R T Al B B AL

S5 =, DA A R AT SN AL A B T B BT R B B R o HE o B S b it A
TR TR] I ELSE MO S HE A R 0N 55 VR RT O A AT A S 0 B BT IR 55 T
PR, SEAF e P 0 ST P BR T o A5 A M DXARR (RO B, R A B S B O R A, ) E 4 B
A DU R B A B B . S AL A AR A A B A A R L I BT 2 B B AR
Bl AT 2T R R ST . R TR ICIR S AR 2k B BT AL RE ALK F DB R
S Rty B0t A B A Oy O ST AR B . R BR N BT AR A U A O T A K SR A
B ST 8 Dl P 2% 22 4 5 D TR PR R BIL L Ok BT 2 5 BRI o 5 5 B IR
55 R A& T ST A A RE B R BT AH OR L BOBUER BE L BOR 2 JEAEAE S AL P RURE B 7l g 4 il R
18 35 o

e dN

(1] EER - R PR, AR TR R IADE: BREZ TF R i METH R G (M sk 453 . b mt s v B A M A 7]
2021.

[2] K& - 22 HAR S A SR IM]. 1wk . dbat: b BN R K H AL, 2007.

(303048 B ARG VDS R o B A 7y [T]L AL 2 55T, 2024, (3) 1 4-11.

[4]Rammer, C.,G.P.Fernandez,and D.Czarnitzki.Artificial Intelligence and Industrial Innovation : Evidence from German Firm-level
Datal J ] .Research Policy,2022,51,(7):104555.

[5]Antonioli, D.,A.Marzucchi, F.Rentocchini,and S.Vannuccini.Robot Adoption and Product Innovation[ J |.Research Policy,2024,
53,(6),105002.

LOIXVBE, ok il , 77 304 e fl Rt i 8 2 A 43 L0 < i T 97 8 1 B iy ML A [0 ). bt < i R 42957, 2015, (3) : 145-170.

(7 THA e , 2R A . B0 R 5 G 1 40 T ok A v B ol ol AR UE 31 [0 ] b T A B S, 2020, (4) £ 130-149.

[8]Solow, R.We’d Better Watch Out[ R].New York Times Book Review, July 12,1987.

LO1™ pipit At B A QI 5 KB I [T ] b at . 2 50152, 2012, (11) : 48-60.

[ IO}Hjort, J.,and J.Poulsen.The Arrival of Fast Internet and Employment in Africal J].American Economic Review,2019,109,(3):
1032-1079.

[11]Chui. M., E.Hazan, R.Roberts, et al. The Economic Potential of Generative Al: The Next Productivity Frontier [R]. McKinsey

56



AZ BB 3E 2005 & % 8 1)

Global Institute, June 14,2023.

[12] Bergeaud, A., and C.Verluise.China at the Technological Frontier[ R].CentrePiece, Centre for Economic Performance, LSE,
2023.

[13]Xie, Q.,Zhang, T., Wang J.The Productivity Impact of Cloud Computing and Big Data on Manufacturing.Journal of Industrial
Economics,2021,59,(4):432-456.

[14]Xu ,Y.,Liu, X.,Cao, X.,et al. Artificial Intelligence: A Powerful Paradigm for Scientific Research[J].The Innovation, 2021,2,
(4).

(15 Pk3h o AR B, M e i . ) 2% JE R B g e A7 BT A5 Al AR i AL LT ] A6 5T o [ Tk 225, 2023, (1) : 57-75.

L1610 4% B, Th 5 11 . [0 208 i Al 3¢ il 5 X 4 8 3% A 77 S 18 K B0 5 o BF 5 e g v R BOR R E FAR SRR (7]
A EA N RRE,2020,(3) :75-88.

(17]H 2%, S, o7 SO . 507 10 B9 32 s R 5 Bl 0 Aol o o & J ——oR A Ak BB B0 2 SR TE 4 [0 ] et 2 PR A B,
2022,(5):41-62.

I8 1Eb /N, B AR R B 280 £ I8 o Bt e+ ol TH i S R (). 1 B 2 AR 28,2022, (1) : 16-28.

[19]Chen, Y.Digital Infrastructure and Regional Innovation : Evidence From China.Journal of Innovation Studies,2019,8,(2) : 102—

119.

(20 JPEAR 26 B BT A 7 ) B R A MR LT ]. ALt - 235 2 3035, 2024, (1) :3-11.

[21]Hubbard, T.N.Information, Decisions, and Productivity : On-board Computers and Capacity Utilization in Trucking[]].American
Economic Review,2003,93,(4):1328-1353.

(22808 YU R, X /N B R R & R 5 2 b H & U R R G g mg 4 B [0 ]. db a0 . i B 8CRE 4%, 2016, (8) -
184-192.

[23 K3 , B K 0 5 R A 7= O =X i S
2023,(2):13-18.

(24 W8, TIROR AR , R BT AR 7 Ml B (1007 B 10 1 5 Aol A 7= R[] bt v 1 Tk 2837, 2023, (5) : 118-136.

[25] Brynjolfsson, E., and K.McElheran.Data in Action: Data-Driven Decision Making in U.S.Manufacturing[ R]. Working Paper,
2016.

[26]Babina, T., A.Fedyk, A.He, and J.Hodson.Artificial Intelligence, Firm Growth, and Product Innovation[J].Journal of Financial
Economics,2023,151,103745.

[27 WA L msEWL, A R R I8 2 B8 3 2% 2
2023,(9):176-197.

[28]RARH, Dkl B F AL P AR 5 G SR — B TR —H R — A " o A [ R e,
2024,(2):55-74.

[29] Bl BRUK B L 3 R K BT LR B 5 60 Al Q8 —— s i 28 U M SR 2 TR TR A i B K S g A [T ).
Jbt & BT, 2023, (8) : 174-190.

[30]70, 2% . REH AR I BOR R B B 7 BUR 5 A B R B[] JE Tt 22 37,2024, (1) : 118-149.

(3114 EnE, 2o YL, J7 W L 450 S MR . il M0 A 2 200 A U0 8 S T - 6 1 K0 S R B i 7 i S R IR0 ] b ot - & 0%
WF5E,2024,(3) :34-53.

[32]BREL, 3k 2F =, W HOR T, §IE Y Al 807 AL 5% RIS TUA R GLIY 2 [T 08 JR IR - A BR2%, 2025, (1) : 113-129.

(33]4250, M, 7K WG B0 SR BORE A 1 55 3T i 1 RE M A W51 [T 465t & 3R AP T, 2023, (12) : 150-166.

(34175 AR T, HAG , 5K 0 . 28 5% R At Bt 5 A B WA o) b U8 3l A —— 7 S 4 v [l i v o 19 R SR 3 [0 ). b e - R A 5T,
2023,(5):79-97.

[35]5k H AR, Th IR, 4 38 OB BT A 7 01 75 B¢ o [ 28 66 it 350 0 /i 0 2 5 43 07 L0 ] bt 2 0% 5 48 B 5, 2024, (8) : 17~

BT ChatGPT By H AR B0 5 52 B R [T ]. AL AT -t [E AL S RL22 3740

He T R 6 BAL BT T 7 B O E S [J]. A0 5T - A B 5,

39.

[36]Chen, J.,and J.Roth.Logs with Zeros? Some Problems and Solutions[ J].Quarterly Journal of Economics,2024,139,(2) :891—
936.

[37]Cohn, J.B.,Z.Liu, and M.I. Wardlaw.Count (and Count-like) Data in Finance[J].Journal of Financial Economics, 2022, 146,
(2):529-551.

(381G 3, sk = BT 200 N HZLFI T Bk 5 R B RE DT 3 1 K45 [T ). AL BT 2 5FF 5T, 2021, (5) :91-108.

[39JULRAS, 20 A HUF 20 S B B F 2 T L0 7 i A [T ] b5t - 2 3 BIF5T , 2024, (5) : 116-131.

57



BN B E R 5 R 4l B R

Corporate Innovation Effects of Digital Infrastructure:

From the Perspective of New Quality Productive Forces
YAN Xiao-na
(National Academy of Economic Strategy , CASS, Beijing, 100006, China)

Abstract: In the era of digital economy, digital infrastructure as a crucial pillar of new quality productive forces, has
exerted an increasingly prominent impact on corporate innovation behavior at the micro level. This study examines the
influence of regional digital infrastructure development on corporate innovation within the region,using a sample of China’s
A-share listed companies from 2011 to 2020.The findings reveal that local digital infrastructure effectively drives corporate
innovation, increasing both innovation input and output, with corporate digital transformation serving as the micro-level
mechanism through which digital infrastructure facilitates innovation.Specifically, the improvement of digital infrastructure
reduces the costs of data acquisition and processing for enterprises, provides efficient technological collaboration platforms,
and enhances supply chain coordination efficiency, thereby incentivizing firms to increase R&D investment and boost
innovation output.Further analysis indicates that regions with higher levels of marketization are better positioned to leverage
the innovation-promoting effects of digital infrastructure.Moreover, manufacturing firms and private enterprises, due to their
higher technological intensity and operational flexibility, exhibit more pronounced responsiveness to digital infrastructure in
terms of innovation performance.

To ensure the robustness of the conclusions, this study employs multiple empirical strategies, including the
instrumental variable approach and the difference-in-differences model, all of which support the reliability of the core
findings. Additionally, the study reveals that the innovation effects of digital infrastructure are not uniformly distributed but
are instead influenced by regional institutional environments and firm characteristics.In regions with higher marketization
levels, the innovation-enhancing impact of digital infrastructure is more significant. Manufacturing firms, owing to their
greater adaptability to digital production processes, demonstrate higher innovation elasticity compared to non-
manufacturing firms. Private enterprises, benefiting from their decision-making flexibility and market sensitivity, are more
adept at utilizing digital infrastructure to drive innovation than state-owned enterprises.

Based on these findings, this study proposes three policy recommendations: First, accelerate the coordinated
deployment of digital infrastructure, with particular emphasis on constructing new infrastructure such as industrial internet
and computing power networks, while reducing the digital transformation costs for small and medium-sized enterprises
(SMEs) through tax incentives and equipment subsidies.Second, deepen market-oriented reforms, optimize the circulation
mechanisms for data elements, and dismantle administrative barriers to provide institutional support for the diffusion of
digital technologies. Third, implement differentiated support strategies, including tailored digital transformation assistance
policies for manufacturing firms and private enterprises, and establish innovation pilot zones in cutting-edge fields such as
artificial intelligence and the metaverse to foster emerging industrial clusters.

The theoretical contribution of this study lies in its pioneering application of the new quality productive forces theory
to corporate innovation research, highlighting the pivotal role of digital infrastructure as a technological foundation and
empirically addressing the academic debate on whether “platform innovation substitutes for independent corporate
innovation.” From a practical perspective, the research provides micro-level evidence for policymakers to design digital
infrastructure strategies, emphasizing the need to tailor policies based on regional marketization levels and industrial
characteristics. Future research could further explore the impact of digital infrastructure on innovation quality and
investigate how to narrow the “digital divide” among firms by adjusting production relations. This study offers valuable
insights for China to cultivate new quality productive forces and achieve innovation-driven growth in the digital economy
era.
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