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Abstract

With the advancement of the technological revolution and the booming development of the digital
economy, digital transformation has become a key trend in enterprise development. Using a sample
of Chinese A-share listed companies in Shanghai and Shenzhen from 2016 to 2020, this paper uses em-
pirical research methods to explore the relationship between corporate digital transformation and cor-
porate innovation. It is found that (1) digital transformation significantly improves firms’ innovation
output, and by optimizing business processes and improving productivity, firms are able to release more
resources for innovation activities. (2) For enterprise innovation output, the facilitating role played by
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digital transformation is particularly significant in large-scale enterprises. In addition, although the dig-
ital transformation index of enterprises in China shows that most of them have implemented the trans-
formation to a certain extent, the natural logarithmic mean of the number of patent applications indi-
cates that there is still room for improvement in the overall innovation output. The empirical results of
this paper can provide some insights into digital transformation and enterprise innovation.

Keywords

Digital Transformation, Enterprise Innovation, Innovation Output, Enterprise Size

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

mI S KRR AN TR BESATRSORIED G, (VR 2R 20 B e A DU 52
THiismsed Ji. RACIEERRER 2 th 2 B, SER AR R TFRETI KA K SR P e . Sk A,
R — O B AR TG 5 R S5 R Bk 7 SR, g il sk e TR A B R AR HE T o TR A BR T4 5 4 0
b, AR T A BB A T B AL S 77, ¥ 98 T A A

B B RYAN G Ao lb RS PR IR SR, SE R R RIS S A% 051 3 . BUr A AT UG
AR AR SRR R AN B 7 ™ A 55 B RE D [1], R AT LU A R S 4y
WIRMRE ST PR Wi et B P S R A R R, RUEHRIR, WEErAESRL[2].
XA L THE A RTR, B P2 72 P SRR, ORI RITRE T8
2, WdE T RBAE AR HER 55 . RIGHIT T4, KRR DO ks ok 1 5] I T 7L
B, IR T AEULE R EG IS, B AL AE I B AR B T IR R R R SE AL, SRR AR T T
B AR . I, BT RO VA R A SR HE, TR ARG RRERH I i B ZEUR .«

HT U, ACAECAHU TR L, 256 SEPRTE DU Al Be7 (e Y 5 Q3T ™ 2 8] 1 9% R 2 AT SR
WHt.

2. BRSSMRRE
2.1. BBl fIF A~ AR

o AR RUZ AR IE I (] DU AL S A e & N AR I BRHIGE BOR,  BOEfE GG SR I 61
EH R HER RS R . BV NS AN B 20 5 QI R kAT 7 SRR . SRR,
Her 2R T LUK RS m AR BRI L . T H., Al 3 & ) HcE 0 58 s ik B 4544
McE B EE R et E (3], PHEBE. R LWOFIRAIRTC 1 07 A H R il 8™ H e i) sk
R S LN AE IS VRN, TSR IR ), R SR AV Y, B I R 3l Aall B ™
RIIE ) RGN 2, 78 0 B0k T B A R AE Gt Aol B3R 7 L 73 T A R[4 o XUDKDK, - X155 gt 3l o
SR tHRMULE 18, B PAL R Re sl S ok 5730 . BEAR . RIRAIEOR B A B R e T4
MR BIH R [5]o 5K 5% N 3 E 4 i B A e T SRR 7T, T B (e S AR 7 L )
WILNE R R, SRR B AR RO QH™ H B A BRI IE 52 6] .
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DRI AN H A 2 IR, XA ENIE R A 5 i SRR SS o aX e BRI R] SRR A gt AT
RIUBERI BB . WA BIHT AL B A SR Bt R e e AREL 2R, rpainll m] BEAE BRI 1 32 2R
i, B e R RE ) AR FE T R ig . AL, Al RIURE AT e 2 S M S0 AL e R I RE FEANACR, T s
UERCl TR VI 6 & R iR 1R U e 1 AN s N AN B DN 4 RS S oS e o
R R A R AR 2 RE ST, RE S ARH B R IR B ARG A o EATTAT BAAE 22 A USEAT 22 AR R
PAFHRBT I BT 2 o /N Alb AT B XU SE M BURS, AR R A e B vh T RE ST IR, S T
RS QTR AR . Bl A MM SE I 52 1 B A R0 Alb SR B K 1 (52 m B HLBR A2
il M T AR L B R, A O AR R A BOR QR RO e AR A, AR A A
b BLB KA A B O R [7]

H2: ARG A/l RIS AOR ) il A Ky A A ARt Al G5 7t T AR AR FH S A

3. ARt
3.1 HARSHIEXRIE

AICLL 2016 F~2020 FEPER A B ETTAFUAREAR, B FA B A L BT SR . Bk
HAVBICR A REmE R AN (R E BT B A BB RO A AR S ) o H TR AL AT
{1 L R 5 R ) Hh L 90 00 IR 251 65 (CNIRDS) A 8 & FIBIF 78 7 550808 e o A Al W 25 2508 R A 7138
HAHEOR B CSMAR ¥l . X RAGREAR AT LA R AR B : (1) BIBR &R IAEAR; (2) BBk ST PT 1%
AHAREA: (3) S BREEE S 8 A1 £ AR BB IIREAS . O 1 FEBRAR I AE W LE RG], AR SCIEXT B LE
AR AT R 1%0 Winsorize 4bBE, &5 %] 1702 MEA,

32. BEEN

321 #HERTE
BIHT = H (Patent) . f8 4RV 75 AN IR BE FOAE 7, SR A 5] 2445 FE & ) A B Bk 7 5 61 3577 H 7K T [8]
7F CNRDS $#i FE b, /A & B &R S B e s s 5. 24 B F il SR RS s g % os .

322 MRBRTE

Her AL AR K (Digit), B IR T R ARG AU E AL R M (9], i oRiIE T R e mb 2B
KA P E BT A e A R BTN T e ) o S R ER R T AR SR G B S 8
PR FCMRFIET], S B b2 MM B2 SR e TR SR BT 8. #e s 3L
FACHAL” R MR AR AR, AR B X A
3.2.3. FHIEZE

N AR I AL B R B A BRI AL BB 2 [ D R T80, b A R R 2, A5 AL %
HAR R I AER(Age). A (Size). METEZIH(SA). B FfiiR (Lev). 1#57~Ia % (ROE). 4k
B (Growth) . FE5 Q i (TobinQ). A8 & E X% 1 fizs.
3.3. EEEfgE

3.3.1. EifEEE
SRR BG4V B A A R T A B PR AR E A, LR £ e Rl AR .
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Table 1. Variable definitions
#z1 TEEX

e st TRy AR M7k
B A Patent BT ALk R L LS BB 2
iR B Digit ERiR it AR “H AT RO £
Age b AR b ST FE A R RS
Size Al R A A A B 7 HUN
SA index il E £ R SA R4k
it AL & Lev B AR AR BT R ST
ROE R s TR AL 2 T B AR
Growth AR A KAEENWN E—FENRN -1
TobinQ fER QMH THE/BE = Tt
Patent;, = g, + B, *Digit;, + X5 *controls;, + ¢, (D)

3.3.2. SIAERIAURIERFHEREIRE
Patent;, = £, + £, * Digit; . + B, *size + B;Digit;, *size + £, *controls;, + ¢, (2

Horr, Patenti AR R, AURES | lk t FERIRIHTT KT Digiti R4l i 78 ¢ 4RI
183G controlsi A VRFIEE IR & s fo FHHO s po IEAE W] T 3 A A 4 M0 b )
Fe HACHE IR s fRon S R B R B e RAREHL TP
4. SEEROH
4.1, G oA

R 2 WAL FEABNMAESTIEER . 45RERY, BRINES PAEMERDN, WHHARIE
I kT A FE R B AR BIME D 4.096, 1B E VAT HRA R . BRI R RS
Ry Aol 5 e R F R D ) il 2 TR A A S ZE B KA S e/ IMELZ TR 22 7,284 307 A0 AU 4 MU i
AR 22 5%, J9MEN 10.29, RYIH ERZH A #HAT T R B e 2.

Table 2. Descriptive statistics of variables
= 2. TEMNWIRMSEIT

Variable Mean SD Min Max p50
Patent 4.096 1.381 0.693 7.977 4.060
Digit 10.29 0.230 9.728 10.90 10.28
Age 10.32 6.865 1 26 9
Size 22.62 1.345 20.26 27.05 22.40
SA index -3.829 0.270 —4.396 —-2.737 -3.845
Lev 0.427 0.189 0.0698 0.868 0.424
ROE 0.0736 0.103 -0.451 0.362 0.0756
Growth 0.145 0.258 -0.264 1.611 0.0902
TobinQ 1.930 1.180 0.845 7.556 1.548
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4.2. XRMDH

3 RAREAHKNER T aE A, HrP GUE ™ H (Patent) F1 4 =40 4% 1Y (Digit) W AHOC R %k 0.268, JF
HAE 19%7K-F T 835, 410 U B b B e B R RE 6 3 i Q3R 7™ HH Ko Ailb KA (Size) 5 Q13T 7™ H (Patent)
HIFHR AR HON 0559, IF HAE 19K 7 T &2, WA RO, b MG ™ Hle . fhs 2 R R
(SA index) 5 137 th (Patent) FIAH 1t R ECH 0.215, 158 W il i B 29 SR (it A b BT 7t o [N A
FARTEFR AR A OAE RBEEA/NT 0.5, BEMIA S [l AR RSN AEAE 2 SRR

Table 3. Correlation analysis

3. XM

Patent Digit Age Size SA index Lev ROE Growth  TobinQ
Patent 1.0000
Digit 0.268™" 1.0000
Age 0.183™"  -0.0340 1.0000
Size 0.559"" 0.344™" 0.422™* 1.0000
SAindex 0.215™ 0.176™  -0.335™  0.305™" 1.0000
Lev 0.283™ 0.201™" 0.306™" 0.553™  0.081™" 1.0000
ROE 0.053™ -0.0140 -0.102™"  0.049™ 0.047"  -0.168""  1.0000
Growth —0.0030 0.042" -0.224™  —0.067"" 0.044" -0.070™"  0.332™" 1.0000
TobinQ —-0.159"" -0.169™" -0.201™ -0.390™" -0.0130 -0.386™" 0.217""  0.169™"  1.0000

LT T IERIRAE 10%. 5% 1% 2 EPEAKCE R,

4.3. B354

A QBB RIS, o R By 0.3325, WORIEAE MR RO RIN AH —
SE ERYE . MR8 R R, BOF I BRE R EON 0.4737, HAE 1% RE MK FREZE. X—
SEORSCRR T AR FURIMERR HL, ROl e A ek HL B3 = R A 2 2 i IR S, FAR R I N 7 ik
RV FR BRI TR B A BH ™ A AR T eAh, AV RIBE R ¥ 0.6113, [FIFEAE 1%I1 S 3& 1
AR, BRI S LR 2 AR AE BB M IEA SCR R, BRIV B R,  JL 8% ™
AR .
Table 4. Multiple regression results
4. ZREVILER

@ 2

VARIABLES bl b2
Patent Patents
Digit 0.4737 0.4996™
(0.1305) (0.1253)
Age ~0.0042 ~0.0094"
(0.0055) (0.0053)
Size 0.6113™ 0.6091°"
(0.0336) (0.0322)
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SA_index

Lev

ROE

Growth

TohinQ

Constant

Observations

R-squared

0.0694
(0.1284)
-0.1319
(0.1830)

0.0615
(0.2962)
0.0454
(0.1162)
0.0744™*
(0.0268)
~13.7237"
(1.5028)
1,702
0.3325

0.3013"
(0.1233)
~0.2476
(0.1757)
0.0113
(0.2844)
-0.1611
(0.1115)
0.0349
(0.0258)

—13.4094™

(1.4430)
1,702
0.3625

Standard errors in parentheses. *p < 0.01, “p < 0.05, p < 0.1.

4.4. N RIRE TR

IR BT A Ml RS K7 A e R i 2t ool B A o TR 8O, AR ST AR Al S P e o7 K (R
22.40)/F o3 F s REREAST 3 T RTEAE : RRRR B S B A A g R TR A L, TS A B s o4 P U
SN REAV A . H138 5 P RIBERE PTG, AR ORI b, B A RO G e e 1 T SE
R, FRIHY S A BT 2 HERLRE , AT SR AE T 7 A R A A\ A5 rh X QT BRI I ) 2

BOAIE T AL 5 H2,

Table 5. Results of grouping by firm size

5. AR STALER

1 )

Patent Patent
KA A LA,
Digit 0.7254 0.7879™
(0.1993) (0.2037)
Age 0.0462""" —0.0072
(0.0071) (0.0085)

Boardsize -0.1074™" 0.0439
(0.0233) (0.0299)

SA_index 1.6825™ 0.1561
(0.1447) (0.1733)
Lev 0.5824™ 0.6725""
(0.2705) (0.2517)
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ROE —0.0220 0.9230™
(0.4782) (0.4040)
Growth 0.1192 —0.0461
(0.2128) (0.1402)
TobinQ 0.1083" —0.0726™
(0.0445) (0.0357)
_cons 3.2043 —4.2882"
(2.2845) (2.1931)
Year Yes Yes
R? 0.1962 0.0450

Standard errors in parentheses. “p < 0.1, ™p < 0.05, ™"p < 0.01.

45 REMRE

N T HRES R R TSN, A FCE AR R B AVEIRE T RA S R R . EAERNE, TR
T AL AT REAS 2 CAHERA AT S AL GBI, TR BUR R BN, DA R AL S
X} # (Patents) A& 4 F) H i 2 & HON £ (Patent) . BAKRRIASE R WL 4 (2). P S e0H ™~ 2
B e MEAE Gt AR, BIH RSN 0.4996. X E B, B ALEE R AL G 7= A R
PR AT R 45 S 3% R A S AR Ak, BB JE 18 R A & R BRI 0E 2 & R R, S s R 4
AT H AR AR A Al 2 TH R R Y

5. ZHiFEN
51. LEip

AW HET 2016 % 2020 IR A i BT A R AR, I SR iR TR R AL B
M35 IR . DEas R, B R RE T AL GR SR e 57, IERUBRCK 4
M A R AL BT I E R . BeAh, ARRFFOE R, R R E Al B e AL
BIMEIX$) 10.29, o — @R E BT ANE S, B AL R H IS & 1) B RO B E AR U, ek
AT AR A R

5.2. i

B, B S AL R S S BT R B AR, SRR S SR AL T . R, Sk
BN, ACRITACE, DR EIHT MR, FEhl LA BRI MEoR eI . AR, BT Rke
TOALRE R IRIE,  BRARER BT AT, B OR QBT I H AR E BR B RF . A /00 TRIRN 1% 7 75 5K,
PRI N 37284, PR P O RS AR S5 B B0 BRa s AL AUET RCR KPP A BB, B
REIHHEZN S5 T A dlk H AR ORFF— 20, SEELRFER ML A AN it o I X S i, iolb ] DAZE Ky AL
RARTHAETRE /), HESRTES T, IR SEBLR AT s A e .
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