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Abstract

Against the backdrop of the in-depth integration of the digital economy and the real economy, data
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assets have gradually become a critical resource for manufacturing enterprises to optimize resource
allocation, raise R&D efficiency and boost innovation capacity. This paper takes A-share listed manu-
facturing companies from 2014 to 2023 as research samples. It constructs a proxy indicator for the
level of data assets based on the word-frequency of data-asset-related keywords in corporate an-
nual reports, and measures corporate innovation capacity by the number of invention patent appli-
cations. After excluding annual ST-status samples, this paper examines the correlation between
data-asset level and the innovation capacity of listed manufacturing firms, as well as its potential in-
fluencing mechanism. The empirical results demonstrate that the level of data assets is significantly
and positively correlated with manufacturing listed firms’ innovation capacity. The conclusion re-
mains robust after variable replacement, adoption of the one-period-lagged explanatory variable and
control for firm fixed-effects. Mechanism tests indicate that R&D investment and human capital level
serve as vital transmission paths through which data assets affect corporate innovation capability. Het-
erogeneity analysis shows that the coefficient of the data-asset variable stays significantly positive
across subgroups with varied technology intensity, ownership nature and geographic locations, which
verifies the robustness of our findings among grouped samples. This study expands existing research
concerning the nexus between data assets and manufacturing-firm innovation, and furnishes empirical
evidence for enterprises to strengthen data governance and improve the application capability of data
resources.
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42. TEENX

AR B My Al A E 77 (Innovation), SR Al 2445k BRI HHEECE N 1 )5 HLE SR ST & .
R WA FAH T 5 i BRI A A8 - R T BE AR IR SE TR AR AT KT o AR G, AR A
R RGN 1 )5 BE 280 Z(Innovation_auth){E N B AR FxR .

RO R R AR B N BE B K(DA) o AR SCEE T F T A ) A 4R ST AR B30 % 7 A DR S i) e AR 2
HARN In(1 + F05 08 7= AH DG SRR ] R iRl ) o AR R PR AG 36 o ik — 25 A1 FH A AL 250 B8 = FR AR (DA _std), B
SRR AL G RIS AR OSUAR F R, DL AR AU I8 22 5 i R KSR o A8 b 32 2 S A b $080s % 7
FH OIS B (1) 45 8 P2 A S AR o
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A B S AR (Size). BE7 ffiZ(Lev). AIBETI(ROA). VK (Growth). Ak AF#E
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Table 1. Variable definitions
F1. TEENFE

AR A B AR RS AHEE X

W R Ak BT RE Innovation In(1 + K& WIER RIEHE)
fi A B g™ DA In(1 + Hdfs B AH G G L 1A 00)
Bl A & RN RD R BN & EENV N
P A NIJBEARIKE Human EN Y AN Y AN W (NS
P AL & Al FAR Size In(BE 7= L it)
AR B A S Lev FATE T = R
PEiAs & ekl ROA HRE B e
A & A A AE Growth RN RIS
A& AR Age In(1 + 4y — ETT4EA)
A & HH AR Board In(FEF A%
A& B — R ZR 5 e 451 Topl R AR R H )

W BIHTRE T, DA NEHE B K. AR BT 1%45 A2

=

7¥: Innovation N

Innovation,, = o, + @, DA, + a,Controls, , + IndustryFE + YearFE + &, ,

Ho, Innovation_it FoR Al i R4 ¢ - MIAIHTRE /T, DA_it KonAlk i 7255 ¢ S0 EHE 987~ 7K 7, Controls_it
Fonishl A B, IndustryFE FRATILE N, YearFE RoRFEAN RN . N T GR35 2 M FFIMI5%
(e Rl T8 SR RG], A SCHE [R) )3 A SR B 4 AR b SRR R AR R bR v %

5. SBUEERS 9
5.1. ik MRTHER 2)

Table 2. Descriptive statistics

2. Mgt

3 HARE H{H brifE 2 /M % I ONI
Innovation 20,441 3.0641 1.6611 0.0000 3.1355 7.0660
DA 20,441 2.0507 1.2966 0.0000 2.0794 5.0720
Size 20,441 22.1536 1.1657 19.1260 22.0005 25.6506
Lev 20,441 0.3953 0.1916 0.0548 0.3862 0.9017
ROA 20,441 0.0347 0.0707 —0.2718 0.0379 0.2168
Growth 20,441 0.1410 0.3421 —0.5343 0.0914 1.8652
Age 20,441 2.0974 0.8192 0.0000 2.1972 3.3673
Board 20,441 2.0887 0.1892 1.6094 2.1972 2.5193
Topl 20,441 32.1743 13.8166 8.7818 30.0000 72.3800

e RPRELIET ERAEATRE, E8RRLE BT 1%% AR

5.2. XS

MR ER, BHEE KPS EGE R /12 8 R IEFSRR R, AR SRR T YK
PEGE 3).

=
s
*
=
fas
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Table 3. Correlation analysis

< 3. XM

%% Innovation DA Size Lev ROA Growth Age Board Topl
Innovation  1.0000 0.3122 0.5323 0.1989 0.1070 0.0821 0.1393 0.1422 0.0221
DA 0.3122 1.0000 0.1494 0.0648 0.0103 0.0076 —0.0503 —0.0374 —0.0219
Size 0.5323 0.1494 1.0000 0.4205 0.0761 0.0674 0.4316 0.2492 0.0895
Lev 0.1989 0.0648 0.4205 1.0000 —0.3960 0.0228 0.3248 0.1002 —0.0516
ROA 0.1070 0.0103 0.0761 —0.3960 1.0000 0.2932 —0.1784 0.0374 0.1785
Growth 0.0821 0.0076 0.0674 0.0228 0.2932 1.0000 —0.1039 0.0123 0.0105
Age 0.1393 —0.0503 0.4316 0.3248 —0.1784 —0.1039 1.0000 0.1723 —0.1385
Board 0.1422 —0.0374 0.2492 0.1002 0.0374 0.0123 0.1723 1.0000 —0.0378
Topl 0.0221 —0.0219 0.0895 —0.0516 0.1785 0.0105 —0.1385 —0.0378 1.0000

VE: RN Pearson MK RS, BEMIET ERIHFEATH,

5.3. EEMET

ARG T BIBRERE ST FEAR S BEHE RN SE B o R | A AR [l e 3508, BEAY 2 dE—2B A
P AR, AR 3 [ A AT b [ S SN A i R SO, TR 4 ] ol [ 5 AR AN A7 [ R R
RN, FEEHERAMITILE E NS, DA FIRECN 02224, HAE 1%/K° 7R3 FE Al E RN
Tirh, DA HIRECN 0.0735, V57E 1%K-FRE. BIRGERRY], B i AKCr Sl i = G e

JI&E IS, i HI 321506

Table 4. Benchmark regression results

4. FERVFLER

AR FET 1 T 2 AR 3 T 4
DA 0.4356*** 0.3363*** 0.2224** 0.0735"*
(0.0176) (0.0148) (0.0151) (0.0135)
Size 0.7538""* 0.7796*** 0.5964**
(0.0218) (0.0199) (0.0378)
Lev -0.0512 -0.2065" -0.2901*
(0.1234) (0.1134) (0.1138)

1.0507** 1.2860™** 0.1375

ROA (0.2716) (0.2385) (0.1722)

Growth 0.0279 -0.0259 0.0183
(0.0337) (0.0308) (0.0230)

Age —-0.1524™* —-0.0750"* -0.0729

& (0.0258) (0.0240) (0.0455)

Board 0.1878* 0.2470** 0.1316
(0.0988) (0.0912) (0.0866)

Tonl -0.0050"** -0.0014 0.0041*

P (0.0015) (0.0014) (0.0025)

A7 ] 2 RN = = s &
A7 M ] 5 RGN g 4 = 5
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Ao Il ] 7 R B B B &
FEAE 24,052 20,441 20,441 20,441
R? 0.0971 0.3624 0.3673 0.0591

T A5 AL AP IR RRR AR AE R ™ 7T T AIRIRAE 1%, 5% 10%/K P23 AP IESAR R EIERA £ T 1%
ARSI R B 1 RINAERIAZ &, A Innovation F1 DA AR IIFEA: AL 2~4 I AL & 56 H 3
R

5.4. REMKRE

N TR FEAERIAL R R R E, A SO\ IR R, B O R, MR — IR
A DA S ) Aol [ 8 RO DU AS T3 T AT AR SR . SR EOR, K QTR I B HON R W B RIS RS, &
OAERBUIRENIE: RAFRE SRR S B 5 AT JE, AR R R B s A
s — BR VAR RS, A RRRE B ERERRY, ARG A R E R 5).

Table 5. Robustness test results
F=5 REMEIEER

B Innovation_auth DA _std L DA FirmFE
R 0.1834™ 1347.0750*** 0.2201" 0.0735™*
(0.0145) (117.2658) (0.0150) (0.0135)
P A 2 = P P
BRI T RN P 7 = &
A7 M ] 52 R0RE 2 2 = &
Il [ 5 RN % % & 7
FEA R 20,441 20,441 20,380 20,441
R2 0.3323 0.3572 0.3658 0.0591

VE: 155 O RSB EARE IR ™ L TR RTE 1%, 5% 10%K°F R, RIHFESLTERA LT 1%
i RJE IR SR AR A B i) i) AT E U B P KT, DR R RN, ARSI RETT R E

5.5. HLEELE

%6 Won, HIRFEE ST HEAJG, DA X RD AIEHEZE, RECN0.0050; fEdt—2¥% RD AN EIH
AE711E1) )5, RD X} Innovation AIE FLZ2E, RECHN 6.7463 . XUt BAMT A& N 0] BE & A0 78 7= 50 il 3 b
AR AR RE A7 E AR A

X7 8oR, BB ST HEAJS, DA X Human AIEH 2%, RECH 0.0328; 7E#E—A Human 4
ANCIHTHE /1B, Human X} Innovation NIE H B3, RECN 1.1270. X UL A I35 A K AT GE 2 208
BErE s BT A R AIHTRE 1 — EEAE A

5.6. RS

N6 AR 7 o 3 s A Lk BT BE AT R R SRR T, A SCMAT WA TR L . AU AN X
SRARFE = AN EFETT e R U0 M o P B Pt AV ARRAE < AT 5 R [ 5 20080, R Ak B 2R AR
fEARETR . WEFCAIL, Bl B0 BB I IE R AN R 4L P B R B3, L st A iE .

]
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Table 6. Mechanism test of R&D investment
= 6. MR/ ANFIQLE

A RD Innovation
0.0050™* 0.1847**
DA (0.0006) (0.0146)
6.7463""
RD (0.3990)
5 ) 45 = &
A7 b [ 58 w7 = b3
A i 5 2B & &
FEA = 20,010 20,010
R2 0.1169 0.3920

SN R R R; 7L T T BERIRTE 1% 5% 10%
KR, FFESZELRAET 1%4%E R 5 A E.

Table 7. Mechanism test of human capital

#= 7. ANERNHE

e Human Innovation
o it e
Human 1.1270***
(0.0938)
Pl A = =
A7 V[ 5 k8 = =
SR [] E RRR = =
FEAHE 19,817 19,817
R2 0.0550 0.3840

VE: 5T TR R SRR EAR IR L L T RN TE 1% 5% 10%
KPRZE, BATESTEYRMET 1% BT E.

MATW AR BERERE, SHEATIW o FbriE, A0 C27. C35~C40 SEAT LIt M b Al i,
HARNHPIRHE ARG . FIAGERER, SRS 5 AR A G b Ef 57 = 2500708 0.2187
H10.2261, HFE 1%/KF LEZFNIE, RUIEIE GRG0 KL 3E1E A ZAT AR @ PR .

M= TR XA IE R, M4 CSMAR #di &) 43 G Al 53R EA Ak, AR50 X 5 o 7 i
X, FEARAS BERRAEA 45 R EoR, A Al AR EA Al AR X R a3 1 X (4 R 5090 51 0.2184
0.2330. 0.2185 #110.2378, ¥Jidid 1% E VRS, Ui B BT 5 X 22 S oA e 25040 93 7 618 1) 1
[F1) R (2 8)e

6. IREILSEIN
6.1. HIRLEiL

AL 2014~2023 = A BEflliE L BT A TN R EEAR, TEHEREE ST FEA)S, T Ll AR HHR
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SO SR U] ) R S B B Fe AR, I AR B R R T R A AL QBT RE 1, 25 S8 B KT S )
gk BT AR QU RE 2 IR AR . SHIESS SRR, Bl 55K P 5 &l b7 24 =) Q3T RE ) 2 2% 1IEAH
Ko EBFHPMWRAE ., BHZOMRRR. MAME IR AR DR L E e RN AR R R, ik 4s
WA IRFF R -

Table 8. Heterogeneity analysis results

= 8. FRMSIER

S AT paets DARE L BN AR R mmas 0 TR
Tl ARZEEE @RS 02187 0.0193 11,094  0.4569 b 2 &
TR BEE REEASBE 02261 0.0238 9347 02748 = 2 &

Fr A BB I 4l 0.2184™  0.0339 4741  0.4174 = = &

P B JEEHAN 02330 0.0163 15,178  0.3021 2 & &

X R IX 0.2185™  0.0171 14,786  0.3811 2 =& &
X FRPEEHX. 02378 0.0314 5653 0.3451 & = &

VE: ES ORI R EREER; N N O EERRTE 1%, 5% 10%/KF 5.

WA I A5 SRR, B B2 /K 5 AL AR BN B35 TEAR, BIEA RN 5 Q8 RE 7 35 IEAH G
I, Bl 57K 5 AR AKCF 38 IEAOS, A TRAKC 5 Q08 RE /1 B3 L. Bk Eh SR ONHT
AN N I GEA KT e B 027 i il b 7 23 W] G038 5 70 1 S 24 F B AR 54 T 250 E SR
BB R TR TR, AR R BORBIE S R ECRBIE . EA ML SIEEA M. REhX 5
PEARSHBIX A R, M Bt A B E V1L, WA SCERAE A R A T B — @R ik

6.2. SEEREEIN

WAL R, il B o w) RO B A R SRR B R R, S s R
fiti JEVE. TN I RE AR, S R AR AT . R, Alb SR Bl BT S A RS T
WEk s BRERlE . T2 eHFn s, ek RRKENCE, HinRr s ok
NGIREARN AEIR, $- T8 IR AL D9 QR R R e

MEGRZ A, 7588 50 B R i S8R B 6L, @eBuRampl. Wil 25 ke aini
N, Sl b AV T e Hde SR sh BT R B B2 S . RIS, WOl B A e . D IR A i
LR BERE IR TH R BRSO, HESh Bl EE 3 I AR 55 SEAR et S ik R R R

6.3. HIRTESRE

ASAAFAE NI AL . 56—, BB Fabrdk TR A &, 582 Sl 35 e 7K P A
MRS, ARee AR ELHIR R M. BIRGERe AR N IR . 28, QUHTRE ) R LLEF]
BOEATE, LSRRI, e, CEQURME AN . =, BT T B R,
i Ja — AR AL B A Al [ 5 N A AR R VA B, (B AT BEAAAE IR AR B S BUIREE AR PR, R
KPR T RAZE . PSM. DID S575 3k — B RA R K &R 50, ST FriREdax a2 F - A
RIEEILEC, ASCRARVLEFEASE 12 AE ST AREE, RRFT 45 & 5 56 B8 (1 48 B XU B 7 RS Bt it AT R A
o AL, SEML N ERAFEAT ML ZE R, ARRTEE 20 X BRI Ml 2 6 f) 36 sl A % ) 36 ol T

]
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SERMEHT. BN, ARSCHFESNT R ER A A FA R, A BTN RECE R, KRR
A E A5 B P A8 TGRS A () 2 S AR B0 0 — S AR AN R B R 1 SR B 1) 25 5=
S

TEAW SIS Mt sl fE b, 18317 27 SCRE ST 8. R pTA 0. B SRR
A NIy P e N a7
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