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S AR LR, 3R ERHE BIFTRE ISP S T B R AR BN W 95 52, 2024 4R, 24t SRR
3.6 JTACTT  BER LA GRIE IR 2. 68% , 1t WK T34 7KF , B R 76 Q1B e 1 HEZ 3271 2465 1
B (BT, 2025) AR R SR E R BHT R AR B T S A G, (PR
PR ] ] R 28 0 Rt 2 R R SR - AN AR IR 28 ) B B2 1 b s KPR B 57 [ A, 51 400K T
WA= 1 B EKOTRE F R ST, SRR AR AR R ARTOG b AUK SERE LR AR . SR,
BEARAH P B4 = AU T 1 P 7 T T 25 5 1 90 v W 8 s, I 2 o T I 7 3 72 £ A KL
Bz B Al T 75, AR IR 1 S A AR Atk — 20 i) T IS BB e g v . B R, SO ST e R R R
— S AR M A S R — T R AR IR, 55— O TR G KU T X R
FREMEAR I T IR PR ZEME ST, AN ACERHE Tl A 357 A9 S i, 38 0 20038 5 i BB R Rk, A
RSO 1 98 385 i b K 0 5 e e 34 TR B S 3 2 00 1 1 v KPR s L ST

BRI TN T I RS F ATt &R, MRG0 587 2P R Rl G 2 B K35 & b
SR, B B A BT BT Y, R T  R AL 2 R R R AR T R DR R A O R
RSB A 7= T A% O AR . BROSERl BBT BB B R 5 SR = B R il & BT, e P iR
S F ARAN L A | W ) et (0 0 Sh S e, RSB BT el A ot A b B T AR LSRR
KOG TR EETF &, LRI R 7 M 307 A R v SR 26 U6 X B - B R (i o Ak (SRS 452022 5 f] /il
245,2024) 7 HORUR—Fh RIS AR , B8 2 Al B8 R G0 = AR VR ZU R, IR SOk 5% 1 21 T
A B X il B v 22 T ARG S i, a3 B g B 18 AR B A R A R T Tl B
H (EBeA7,2025) 4 sm et Bl R IR Sh B R A Bkt 2 ST B A TR Al R L AHT (Sun et
al. ,2024) 0 TR LSS BRGNS 4 A4E R AT BUHTSCR (TR IF %5 ,2024) 1 sE R THE
7R WA S I AR 1 A SR 5 Al R T (I 45 ,2025) 7 (HEEA SCERAR 7T B0 il B
Ay F AN B E L A5 e B AL

YT I A SO EE— A BT IR - B0 - BBk =4 sh 005 R 4, WAL QI R G
BBz R A B AR 22 B8 AR HEVE T, R LA 2010—2024 4RI A [ E T2 5] W BFSEREAS 14T
SUERE A S 1 BR DT S B L B — SRS G (4 A Sy il R S B o S AL TR Y B
2, I 38 i B Rl BT R R Al BT RS R AL T IR A B IR A DGR RE G BT Y 2 5
ST AN SR B OB MR R 285 58 ) RIT 2R 40 A0 R B Al RS S 8 A JE ML, S A S 5
PRAE TR B, R A < QTR TR - R -G SR = 4 sh S R G A Bm s S
1B 5 55 =, TR A SCHR R A b Bl A T 00 32 i ol 005 A BT 7K T, AR SO 7=l A
FEb BT A B TR AT E | B kg e v o e T A D B A B K

—BERoth 5N
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1. 2 5% mk a8 37 A 37 TR B B 5 A #7441

AT U5 70 LA B B (Ml B AR 3T T B4 LA T 2 9 4 S Sl S TR . TR IR AT 43
VA EUR T BRI IR (R, 2017) 1O AR T BRI A R R4, SO
G U AR BT 0 52 4 (3t L b A B2 38 i 87 o B 3 A e Ak A3 1 T g XU % o
R YS LA BEIE 0 P A 080 K I | A S T 0 S T YR U, A RO (S R A A R A
YERTRIR , REAG T T T2 RGBT H AR B KT (B IR 45,2025) 1 AR RIS AN
FERIRZ BN HIH CO AL S A5 3 7 RO O A PR B 2R Al Y HE R B S e Sy 7F —
SRR 2 1B, C A B R IR Al 1 AR BB AR B 0 R R 4 5 R A, HOAR AL e 2 T B
SR P AR T AR T B R, B bk T R BT I [ BE B R IR R, W A R
JE R AV AR R ALY LA, A PR B A R S DR AL 33, AR R R Al
SRR BRSPS 0K S ) (B % 45 ,2025) 1

RO R A QT RE RS B A BT %8 S 4 A DAl A Ty AR S5 4 S5 4 b SRS R B, AT
TV H AR BT . B 2SR S I, £l T R S Rl 15 RE A8 1) S0 A% 6 5| 437l
Gy KW RIS S, A Tl W 5 | SN 85  ; [, Bl 25 260 7 T 9 il 03 %, il g
VARV AT AR g AR ) 3R AR T 05 0 S0, T RS Rl A B 23 T J s Jo A F) AR L, AU A Bl
THENN Al A 5% 4R UL, TR 2o Al — 2 AR B AR T A, R, RS
R B Al KR AR R | REAS IR/ Al X IR BE B TR CRARIR 45 ,2025) 1) s R A A1 H
TN BT R (B4 A8 %5 ,2024) 1 HEMTHESD A N ARG TH . U5, BOSehl & BB R BT H R
SR P AR XU B 2558 B A AR AR E R T O A A B A R AT A S5 0 R 5
o 5 ST 1400367 R A A 2850 TR A M SRV ) R At (L R U

2. HERRAAH A H T X EF LA FHF LN

BUBTGTIRFE 70 BRIC E2 A  SEBURREE AT (4 06 B T T8 AR Al B8 15 22 1 14 T
PR (M4 7R7,2025) ) ARG mdU K B Be, Al ] 30 < 2 7 PR i B Jy U g o T
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G PRI LIA , (EREHE 2255 IR A BT B, BUHTE 3 b BRI H 2532 HOR S
AN R, DAL S DR B P R — R SRt P ) 0587 7 X 2 L A 4k ol 5 i o A o A
J73, LTI A] 22701 Jay R SR A B AR QBT AR S5 A A0 . BT EHORE , SN RS
VEBITF BT BEAS HE N ALk BT BT B Al AR RE 1 30 Al AR B A2 s BB SR, 9 I
ZAFIR G Z2 T BT REAE I T8 Al AR ST, Fa A B — Ul i i DB ok 8 (R B 5 S 1 ) 52
M 5 ST BT i 1] SR, S5 BB R S M A4 52 i 3BT LU SR 1k B5RT S B 4 g BB S Al i R T %2
WREAMA T, I, THaCRIHT 2 on b Qs Sem QR G 1 3 P QR | o — e B A s s
PEAHT A BB SR B = SR BARBIUE | BIHT RS S b QUi A AL a9 D AN R AE L (BRI 5,
2020) ', BEAEIE A KL A AT U BRARAT A AR A QUBTALIE A3 HOBHT U A 2 5 4 A A A K
T AR B LRk,

RS BT HE S A AR BB 7 3, S 2 M AT T X RIHT 2 oo A B 5 52 e BT , o i
A BOR BB RSt . KRS BT BRI PR ST 2H A1 AR S ST KR, X — TR B4
WSS R LA =5 s Ak B8 7 AR He— KO RlS R SN S SRR Y R A i
A BRI TR S AN OH BRI IR S A A AR RET K . T MR S A A B e =
ARG 22 TAL QDT , FASOGE XSS R R R A AR OISR & T Al RiR e i H o
LT Z A BT EE T R IR (B 45 ,2023) 17 RIS B A BT I e Ak 5 N 23 A B
M Z e BB R , W sl Z 0 BIHKFRP L5 T, = 2Rl B 2 v 5 B vk AR Y 2
FIVRIEARE AT BTl S A SR AR A0, 52 L2 X BT ( Ritala et al. ,2013) 1™ ifif ., 0S5 il & B 9
Ao R X S A R R A R BRI AR 1 il B AR TG AN 7 1 5 B AR (B KL 45,2025) 17
A BT IR AR ML SR TEAC, Sl X S B AT ) A oK, M Sl Al S TR BB KPR SR T

3. F kARl HT Al AT e R S Al F AT et

QB SO QB TR 5 QBT M R ZE R 2 BIHT R O (B SE B, RIBIT IS 3l < (i fb | B 1A B
SR I R AR 5 7 REAS L R Al SR AR B AR A ARG I BB S0 B4 6 AR B Al 9 A=
A7 A BB STRCR A L RF S QB I N A2 30 1 AE SEIRA RS T i sl T, 2 Al AU A1 3 B¢
P, IR T i Ay 20, HRE P A R R ST, ME LA S IRRR S BT, 2 S A Ll BT Y 4 10
FFEE , WS 1 AR TR SUSOT I N A 3 i AL . — i, 9 A 5 PR SO RO, 3 1 e T B SO
BIBBA A A PRI R, F7 SRS Q08 i B IR LR 5 55 — T i, A% S5t Uab 1 R
BB ST — TS o B 55 B AT R , SRS Al B8 77 SR A6 55 18 8 A kA olb BoAR BT 30
UESES S

RO m & UFTREAS 1 i b BB SR, TR Al BOR BB Rk . KRl QR T8 1 80
P SR ] 1R B RE 2 A Bl T AR R 7 Ak T 2 AN Wl E A R ) 1 KU A K A
FEARANHRE VRS | BT XU, 2E 10 AR U A 2 A T A o 30, 8 2k B 1R Ay v 2k s e A, 42
F A B AR (I AR 45,2025) 2 WIS, Bl A BB B Tl HOAR G 4 8O L B T
9%, fifi il RE A8 1 0 QI AR ARG AR B e o A SR R 4R i BRT ORI R AR, B
ST AT STRL

25 L RTIR R A BT RERS I A L BT T IRIC . HESh AL B 7 U R AL BTG,
HET S B BT R SR TH G, Ay Rk BB R I R GENk Sfr . BT e, AR SCER U {Beid -
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1. R EAER LR

AR SR P I8 7 35507 A TR ARG 06 A Ml B0 il )37 ( Digsital-Real Integration Innovation ) X 4% A B8 ¢
254% (Technological Innovation Sustainability ) F52 IR, #4) & LA 40 (1) 7R

TIS, , = ay+o, DRI, +yControls, ,+u,+A +e, (1)

Forp BB 1S, WA i 16 1 AERUHER QIR SERE R0 RSB DRI, Fy el i 7 ¢ 4RHY
B m S RIHUKF-, Controls, , — FIVERIAL &, Fon AL [ E N, A, RO [ E R, &, , N BE
PLIRZET

(1) v ARGH RS M B, QTR MBS A] 28 15 2 2548 7 i B AR A 5 24 i 5 AR A
Z RN PN FE DG TG, 2 A e B R QBT AR e M ) T B2 AE B (Zhao et al. ,2023) PV AR S s o] A vk 4R
(2017) 2 g A= & A (2025) 1 B 7 vk, R R 2B B Al 1 B R BB FE S M IS, = In

PA, +PA, _ — .
{HPA S (PA P, } At PA,, PA,  PA,, SPBIFRASIL i 45 12 -1 A T R o
i,0=1 i,0=2
= =N
THHE,

(2) Al B Rl RUFTKF BOTIRE . BRAT SCRR i K A0Sl 5 QBT 57 O 932855 (TPC 23 38) O
BT AR B 225 v 2 DA — U BT R 9 R (RIRIE 45 ,2024) 24 B FSCRIEC &
il (RS & BT BT ORGSR M H AR B A A B R AR S Oy S8 T BT
BOFHOR B 25 v 2 — IO AR BT P BOR B B0, B RIS LA e, ARSI
* LRI AN RS L, DL A RO S5 5 20 Al SO Rl BT KT AR B SR A
Ja B AT W R R DR L 2 6 S PR B R P K S I R 2K (2023) ) X ECFHAR AR 7l Bk
FEATVRU, 2 B SRR AR Al S AF e SR SRR A RIS A WAL R i, LD 2 AN 1 (9 A 4%
X R R A b S R RUBOKF- (DRI )

(3) A R, S5 B VK AR (2017) 2 A R R A (2025) 2 I IFST, B BLA R Al
J2 TR P T ek s — SR AR (Age, ) TR MY ST AR R ek — BT UL ( Size, , ), BT B0 1194
XPEUEAT L =08 B TR (Emd, ) , B TS B Z F i s DU 2 3 ( Pay, ) , AT =
AR T AN AR R R s TR AR TRE T (Lew, , ) , BE ™ S8 dak s 7N AR A BE ) (Roa, )
FHBE™ SR i ik

2. HF R F L HE AR

ARSI IR A B BT A | R WE s AR A FEAR I [R] O 2010—2024 4F, 204 32k H CSMAR FiI
CNRDS B2, HIBR ST 5 PT FEA GRAT M AEAS it P VAR (VA D 5530 43 B 2 B8 , TN B Aol 1B
7254 DL RGR T 5 BRI , e A5 51 3 480 KAl ALT] 18 869 A~ Al —4FFE " WMEL . Ay ik 0o 5 % (DX
B[ T A 520, X IE SRR B AE R 1% K Lt 746 A RE , F 2 AR S IR 45 R L3R 1,
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AR, R T $ L mk A R A B RR A Fr D o
K1 FETEWEUESEITER

A g S A AR BT AR ¥HAE WiEE B/ME O ®KRE
WA HORGET RS TIS 18 869 3.54 1.51 0. 00 7.39
AT i AR DRIT 18 869 0.72 0. 89 0. 00 4.13
kAR S Age 18 869 18. 65 5.74 5 34
A Size 18 869 22.30 1.24 19. 90 26.21
F' BT AR Emd 18 869 1.28 0. 90 0.07 5.84

EGU e
e Pay 18 869 14. 58 0.70 12.74 16. 47
FEAGiRE S Lev 18 869 0.42 0.19 0.05 0.90
BAGe Roa 18 869 0.04 0. 06 -0.25 0.20

M SLIFE R

P AT RSB REN R

FEMEITIE R IR 2,

THT HAERQURrgetl, Bl 1T ASCH H AR HI

F2 BEEMBPLER

A3 R F RS A bR vE IR A Al 2 T R S A e v R b1
T2 B DRIT X TIS B 1R1E REATE 1% 07K B & N 1E, R Hsr

TOIHT, TCIE IR AL

Rl BT AT ) 48 2 4

- Fafdbnifiin il 2 T R R AR R
TIS TIS TIS TIS
DRII 0.424"7(0.015)  0.418°(0.015)  0.424**(0.019)  0.418**(0.019)
Age 0. 071 (0. 024) 0. 071 **(0. 026)
Size 0.1227(0. 028) 0. 1227%(0.037)
Emd 0. 056 (0. 019) 0. 056 (0. 022)
Pay 0. 005(0.029) 0. 005(0. 036)
Lev -0.174%(0. 105) -0.174(0. 130)
Roa 0.551 (0. 197) 0.551 (0. 216)
B0 3.229"%(0.013)  —0.893(0.790)  3.229*%(0.013)  -0.893(1.032)
AR AN Al [ R A 1 il i i
BURIIKIER 18 869 18 869 18 869 18 869
R 0.677 0.678 0. 677 0.678
I O MFIRTE 10% 5% 1% WK W TR 555 AR HERR R RS N Al 2
%%%@%@mo
H TR RS BT 5 BRG] REAA R X n] PR OC 2R, A SR ] T 2R & i itk A7 N AR v Ak

B, AESEAE(2020) % R

5 R4 Gy R 7l HoAd A -3 DRIT 8525 89 =R I £ A DRIT () T HAZ
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B3 23 % 5] ] — i1 X [l —F 70 el Al 5052 @5 B0 A S 0 DR b2 T 5L AR il AR DM R o9 —
J5 1AL []— 3l DX [ — 7 b Al Al A 2505 il A5 BT AR X L 5 i £l 5 AR B A R 1, B0z T R AR i
R AMEPEER SR T HAR ST 2SLS KRB a3 3, LM Geit it 7E 1% MK 1 3 f54s T
HAR RGN L B IR % s Wald F it 4 366. 568, KT 10% /K FAYIlG FUE 16. 38, 14855 T AR (%
W H—BrBEIHZR IR IV 5 DRITTE 1% 7KF- 1 35 IE ARG, 3R] TR AR G A G A DGR 2K 5 46
T RVBE A SE B s, T EAS RS0 DRI = XF TIS (41013 2850 5 250 1F, 2 W 18 G fff 4 750 P £ e 1)

Ja BRI A BT AR T T A AR QB R S I ASE IR AT

R3 IATEZRBER

SR P H '
DRII TIS

v 0.314(0.016)

DRII * 0.470*(0. 038)
AL i E2yil
A M AR5y I8 5 2800 P 1
Wald F 43t 366. 568

LM Ztitit 633. 230

PURIIIE(ED 18 222 18 222

2. A AN I

(1) AT ik (I E 2 5075) . IR B Al A QTR 7] - BA S 2e it , 27 85
FIRER4(2023) 17 ARG AN TR £ 18 £l B80S il B B e SR VR hy — 000 AR SC 56, # R 22 14
KU 2 MR L ITS, , =B, +B,DID, ,+yControls, +u,+A +e, . HH DID, , Jy e 15 47 505 il A Q1B ) kg 101
A A A TR RS BT AR R E AR A S 1, SR 05 AR s H5aU(1) —8, &
YR85 R UL 4 11 Panel A, DID ZEUAE 1% 07K 3 0 1E , F WAL BE A7 50 Al B8 3 4o 1 =
BRI

Q) B inde . —REHm R R, H RN R A BRI 10 52 R, 5 S e AR A
(2013) 77 A KAIE = (2019) P Wk SR FITCHE B 3 B 14 11 SR X BUEAE M Al B R B R 8 1
AOFCIRAS 1 (TIST) , DI Bl fif e AR s SR EA TR 0 . R B i O R o, BRI T v, ill 8
SRR R RR BT A B S8 LRI, 4 B3R T B SCRIEC L AR F R S R R S AR
DRIIL F1 DRIT2; [AlBs 3833 DRIT 54 F) g S0 1A A SR EE = i 845 8] DRI, 45l L ik 3
AR R R R TR TR . B i A [ S5 0 03 4 19 Panel B

(3) it PR AR Bty s AP, 2 B il 50 S il A 00 7 X B AR B 4 8 1) 52 W ] BB A B ) 1
Jer A RS B DRIT i I — WA B JEB UEA TR 56, M1 45 51 UL 3% 4 (1) Panel C,

(4) BB R AR B AR 2 R B [l A P i B AR i B £, SRR DRIT A ZE IREAS )5 &
HEATA S 25 R W3R 4 1Y Panel D,

(5) 5 IMAE 28 B e RN, SRS E v DT v i 1 AN ARIAR A5 [ 5 800, L AT B8 I A7 AE T UL
1] 11 BOR Bt 73 S b 1K 725 £ 1) VRS A 5 ) B 3 PR 468 SR B A £ (2026) 17 14 D ik, 76 R oA AL o
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ARy FIARA7y 18 58 T I8 5 35000 FEOBT b A TR 0, IR 25 2R WL 3% 4 (1) Panel E,

(6) KM ZHEBIREIRMEDR . 5 BBV Z 1f0 R A R R A

*\/ﬁiﬁ'@\, Bl %5 R ILZ 4 1Y) Panel F,
b RS P A B 8 S R BRI AR 25 SR R A S M 4 A R AT RS A

R4 REUERRBER

BRI AR A B 22 57, JCIk
UM R — 18] [ —F 7l A A A TE] 9 22 55, DAL, SR Aol ~ 47l ~ 47037 2 F SRS AR A b v 1% BT A T

Panel A.DID 56

Panel B . &4 &4t

AR
TIS TIS1 TIS TIS TIS
0.311™
DID
(0.046)
0.050"
DRIl
(0.029)
0.294
DRI
(0.019)
0. 452
DRI
(0.022)
0.414™
DRII3
(0.049)
ST 18 869 17 527 18 869 18 869 18 869
R? 0. 661 0. 584 0. 666 0. 676 0. 661
. Panel C.28 &G Panel D . FEASE3E Panel E .3 N385, [& & %0 Panel F.ZHERA
Ty
TIS TIS TIS TIS
0.169 ™
DRII_,
(0.011)
0.525™ 0.416™ 0.418™
DRII
(0.032) (0.019) (0.030)
By < AEAy A il Al il A
SO 18 211 8 700 18 869 18 869
R? 0. 686 0. 766 0. 689 0. 678

T« AR P 45 A 2 AR A7 B Aol [T SO0, BR T Wi, 42 ) A R A T4 2R, T R Al

3. LR ST

S TAE(2022) Y BUBSE K AL IR S0 A5 =X (2) BT
Mi,: :Bo+:81DRHi,;+760ntmlsi,r+ﬂi +)\z+8i,t

Horp o, ACER AP AR HA AR B S ASC— 2, RAERTSCHNE AT, Eioh

(2)

AN 5 PR,

ML I 45 B W3 6, DRIT X RD HC KR 1 RIA R EYTE 1% 09K F 52 1E , 25z 4 21
R E T A FAGRE 3 T A AL EE T AR 2R, itk 7 4k 15
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BEIRBCE ; DRIT X O DI ST (1R RBUYTE 1% 0K T 20 1E , RWIECSERS AR B = T Al 7
KA (AR MZ T BRI, IE5R A T 4l 52 Bt B8 i ), D I 4 30 1 il B 5 =X AR 4
DRII %} RDE T RDP B R1A Z A 7E 1% K1 2 0 1E , R EC @l A Q00 3 T Al iF & 22 9% )
FARCRFBE R N G BIERR, NI 3 T A Q3 S 7, B e IR & i Ak B8 7 =0 A8 o
BRSBTS IR BN Al AT R Gt 1) A R RS2 B8 0 7 1] T8 Ak, 328 17 100 28 4 5 Ml 2 AR 1) e 8
PE I, AR SCHR R 0 H2 A5 B 55E

RS HNAEERE

e AR R L) SRES 27 30k
B WA AGREE (RD) MRZEFHRAGEWRAZL PR 5 (2025)
BIBTHIE  AA AIBEARLEH (HC) HARN GG S 0 TR BhELPEAE (2025)
TR IR ZFEPE (KR) HOE A AL RLEEON 1 BCE SRR BRBERIAE A (2023)
F TR (oD In (55 A B I H I ) L R S R+ 1) ZEEERA(2025)
BlFTr G Z oo lE (DI BT LA IPC 43255 e Bk Prlde s (2021)
T« S A (ST KL RERS AL HERRZE  Yu%E(2019) 0
. WERZFIHIRCR (RDE) LRI HHIER In (FFESBEA+D)
BIHTERL Shin %5 (2024) ©"

W& N R BIHTRCE (RDP) LAHIEEY In (BFRANBHEA+D)

VE Al ZTC I BIHUKT (S MHFAR N SI, = Y, N In(U/N,, ) SN, il i 7 4RSS n A0
B 1L H R 20l AR R WL B L L DA TPC 402 S R K A BB

Ro6 MHKEER

. PAL BB IR & e shAH o AR fEFE BB ST
= RD HC KR ol DI S RDE RDP
0.001°*  0.003™  0.353™" 0.243"° 0.383"" 0.041™ 1.148"" 2.815"
prit (0.000)  (0.001) (0.016) (0.016) (0.008) (0.003) (0.064) (0.163)
L 17717 16566 17812 18549 18392 18408 18146 12 606
R 0.893 0.916 0. 766 0. 709 0. 700 0. 693 0.834 0. 866

4.t —H 03t S ST

B RAS BIB T BB RS (14 52 e 23 PR A Ml PN ER AR A1 R S B 58 B AN [T A7 7 22 7, AR SR
Al AR BT | R T SR DCRR RO 3 Ay AT S Bt oA . BRI i ik 2 AR AL o A B
il BB AR B 5 S TR A S8 ELIW( DRIT,  x Het,, ) LA I 52 MRS 5 (Het, , ) K4TS50 ME 40T, # 2
BRI (3) Fizs

TIS; ,=8,+8,DRII, , XHet, ,+6,DRII; ,+8Het, ,+yControls, ,+u,+A +&, (3)
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Can Digital-Real Integration Innovation
Enhance Innovation Sustainability?

70U Shuang, GUO Qingqgian
(School of Economics, Henan University, Kaifeng 475004, Henan, China)

Summary: In recent years, against the backdrop of profound digital technology transformation,
accelerated technological iteration, and increased risks in the innovation system, the environment for enterprise
technological innovation has become highly volatile. The sustainability of * rigid” innovation faces
unprecedented challenges and constraints. Within this context, effectively promoting sustainable technological
innovation in enterprises is not only the micro-foundation for firms to gain long-term competitive advantages but
also the macro-strategic cornerstone for China to achieve technological self-reliance and strength. The 14th
Five-Year Plan for the Development of the Digital Economy, issued by the State Council in 2022, clearly states
that coordinating the development of the digital industry and the digitalization of industries, empowering the
transformation and upgrading of traditional industries, and fostering new industries, new business forms, and
new models constitute the core pathway for navigating digital technological change. Following this pathway,

digital-real integration innovation is a key measure for enterprises to cope with external technological uncertainty
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and alleviate the rigidity of technological innovation. However, existing literature lacks sufficient research on
understanding enterprise technological innovation sustainability from the perspective of digital-real integration
innovation, particularly in-depth studies on how digital-real integration innovation affects it.

This study uses panel data of A-share listed companies on the Shanghai and Shenzhen stock exchanges
from 2010 to 2024 as the sample. First, using the CSMAR database and the China Research Data Service
Platform ( CNRDS), and based on the understanding that digital-real integration is essentially a two-way
dynamic interaction between digital technology and industrial technology, this study measures the level of
digital-real integration in enterprises and empirically examines the impact of digital-real integration on the
sustainability of enterprise technological innovation. The results show that digital-real integration significantly
enhances the sustainability of enterprise technological innovation. Second, this study constructs a three-
dimensional dynamic innovation system consisting of innovation resources, innovation methods, and innovation
performance, and systematically analyzes the mechanisms through which digital-real integration affects the
sustainability of enterprise technological innovation. The results show that digital-real integration innovation
enhances technological innovation sustainability by optimizing the allocation of innovation resources, promoting
the transformation of innovation methods, and improving innovation performance. Finally, heterogeneity tests
indicate that, compared with the corresponding control groups, the positive impact of digital-real integration
innovation on technological innovation sustainability is more pronounced in state-owned enterprises, enterprises
whose executives have an information technology background, and enterprises located in regions with a higher
level of digital infrastructure.

Compared with existing literature,, the marginal contributions of this paper are threefold. First, this study
captures the essence of digital-real integration innovation by considering both industrial digitalization and digital
industrialization, thereby measuring the level of digital-real integration in enterprises more accurately. Second,
this study empirically examines the impact of digital-real integration innovation on the sustainability of
enterprise technological innovation, providing new insights for enterprises to continuously promote technological
innovation in the context of digital transformation. Third, this study constructs a three-dimensional dynamic
innovation system consisting of innovation resources, innovation methods, and innovation performance, and
analyzes the mechanisms through which digital-real integration innovation affects the sustainability of enterprise
technological innovation. This deepens the theoretical understanding of the driving role of digital-real integration
innovation in the continuous technological innovation of enterprises.

Keywords: digital-real integration innovation; technological innovation sustainability ; innovation system;
innovation resource; innovation method; innovation performance
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