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Abstract

With the vigorous development of the digital economy and the deep application of artificial intelli-
gence technology, computility has become a core advanced productive force in the current era. As the
core carrier of computility resources, the impact of intelligent computing centers on corporate digital
technology innovation and their underlying mechanisms have not yet been fully explained theoreti-
cally. Taking A-share listed companies on the Shanghai and Shenzhen stock exchanges from 2015 to
2023 as the research sample, and using firms’ holding of an IDC operating license as a proxy variable
for computility deployment, this paper empirically examines the effects, transmission paths, and het-
erogeneity characteristics of the computility deployment of intelligent computing centers on corpo-
rate digital technology innovation. The study finds that computility deployment has a significant pos-
itive promoting effect on corporate digital technology innovation, and this conclusion remains valid
after a series of robustness checks and treatments for endogeneity issues. Mechanism analysis reveals
that computility deployment promotes digital innovation mainly through two parallel mediating
pathways: one is reducing the risk of innovation failure, and the other is advancing corporate digital
transformation. Furthermore, this innovation-driving effect exhibits heterogeneity; the promoting ef-
fectis more pronounced among enterprises located in the eastern region, companies engaged in high-
tech industries, and private enterprises. This research not only enriches the study of the linkage
mechanism between computility deployment and corporate digital technology innovation, but also
provides empirical evidence and decision-making reference for how to optimize the layout of the com-
putility industry, improve digital economy policies, and promote corporate digital transformation
and innovative development.
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Gr— L5 FARRS,  FRAREEL S PP 0Rk ok &5« EBCM R TR0k gs” R EE R, AR RIRE
PEHATHRICFIRE B, 0P B A R AR, 35 BT A S B AR A A OGRS A R B T RE IDC
SEVIATUE, WRZFERE K2 JGE M IDC WA 1, 7EIRARVE AT UE 2 0 B EE BN 0.

Bl g © Al RBAR(F). 45 Zhong ZE[32]%F BIHT KW i) 58 L FEA—, BIAIH k4
J& L] BRI BB BT SRR T A7 M BT — 4 A7 B0 (0037 01 EE AR ) T2 AR H007 8 SHe Il B R 2 e, B3I 2R ik
N1, BUA 0. @ I EFHFER(Org). ARSI SCARTZIRE, BEBFEAII N FIRY A B BT ARF
i, JFidid Java PDFbox FESEHUITA SUAR A BAE R EER M, AN TERHE AR, REFEHA. ZiFHHEA,
XEBEHAR . B HR IS TANERE 76 MECTAADSRAHAT S 1T[33], MiEH digital A; SFEFHIR
B BRI BRedliE. IS B RGEUAYERE 99 NGRS AT Giit[34], HE H
digital B; XHEAR . HHKEE. BP N HSESRN T 139 MR DGR T 41t [35], & H
digital C. I HRH EHRD 7 HEPCA)RT digital A. digital B. digital C #EHUHE—E %y, BEAEFL
HIVCRATREL Org,  DATERE HE M & A b B A S B FR B

AR B (Mod): @O HUEE X A7 (Bast), IR, REHXE 1, FNA 0. @ 1T E AR JE M (Tech),
AR, MCARAREATIIEC 1, FR 0. @ FRUER(SOE), Ef A 1, REMA .

Pt 2 & (Controls). 2% AW, ASCEILLFHEHIZE: © MIFERFirmAge): MIEOLFE
. @ B MARLev): MAMRISET, AN SATIT. @ BRI RROAL): A/ T
BRI B FIRE ST . @ BEAEEH FE(Topl): SH— K ARFFRLILHE . B FE5E Q(TobinQ): Ak
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3.2. BUERIRSEEEGR

AL E 2% (CSMAR) 3 19 (Wind) 304 2 £ HL 2015~2023 4EIR)T A B F T A =] SRR AE A Y]
EWRFREAR, FEIAKIE T LA S T 568 HE R RGN IDC AHCEE . SRk T B ZK 5™
KR R B 2 (CNPD) [ A & RIM SC8E , 656t B A R E G T OARIZ 8 5 g i AN,
ZHEEF G R EITAME. BAPATEX RIS FEARAMY AT B, 152 RAMEIRE. ZERREARHR
TR HEA R IE: © BIFREME EHAFRA; @ BIFRSE ST B PT FEA: @ BIFR T AHGI(Lev
KT DIRFEHEAR:, @ S 0E B ™ BRI R&IFH] 5134 F Akt 33,100 A ME 1)
WFAFEA, FX T LA AT 1% 99% 7 H4s R Ab 3, SRt um B % [ A 45 SR 4. AR a4
wgigs Rk 1 iR

Table 1. Descriptive statistical results for all variables

F 1. 2LEMEMGITER

values mean sd min p50 max
Inlnno 1.126 1.324 0.000 0.693 5.357
IDC 0.039 0.193 0.000 0.000 1.000
IF 0.625 0.484 0.000 1.000 1.000
Org 0.000 1.634 —1.006 —0.620 9.131
East 0.727 0.446 0.000 1.000 1.000
Tech 0.493 0.500 0.000 0.000 1.000
SOE 0.303 0.459 0.000 0.000 1.000
FirmAge 3.010 0.300 2.197 3.045 3.638
Lev 0.410 0.203 0.055 0.400 0.891
ROAI1 0.033 0.068 -0.275 0.036 0.196
Topl 0.331 0.146 0.083 0.307 0.736
TobinQ 2.059 1.351 0.827 1.624 8.786
CashFlow 0.048 0.068 —-0.157 0.047 0.244
N 33100
3.3. REaE

(1) RS HT, FJan v R AR

Inlnno,, = ¢, +IDC, + > f,Controls,, + 1, + A, +¢,
k=1

o, i S AEAMA, ¢ AFA . Inlnno, AN i B ¢ AFIECFEORAIHTKE . IDC, AL O R R, R
NV I EBRES, F9A IDC EVFIEMIE T HC 1, BN 0. o IO RERE, # o BERIE,
Yo R RO B R B R B T HOR BT, SCRF H. Controls, AFTA AL, B, NiEHIAE
BRI w NEAMRRE RN A, AFEREE RN g, NBENLIESIT.

(2) MK H2, KA “lE B = Dyk” MR R IR .

BRI BRAE IDC AL A1 5 ) 2508 f 2%

Inlnno,, = ¢, +,IDC,, + )’ B,Controls,, + 41, + 4, + &,
k=1
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BB B(X—=M): BRAIE IDC X HR A28 R ) 3 3

M, =y,+yIDC, + Z,BkControlsi, +u+ A+,

k=1
FEBX+M—Y): BETh AR REX TR R, RIS IDC REENL

Inlnno,, = 6, +IDC,, +,M, + > 3, Controls,, + i, + 4, + &,

WM, AR, Sy R BT ORI TR 4R Org (FH PCA BB B LR 4850, vl
W) o HARBE FEAL(L).

()KL H3a~H3c, B R A dlmlAM 7%, AR 4t 38 X A7 (Bast)s T3 AR &M (Tech)s 7~
BUHE B (SOE) 73 N P 4L (G 25 3 X /b o 3 st [X Al B AT /AR s B AT . AT Ak RS Ak,
Oy PIHEAT RN, XFEL4LIDC, BB AN S B .

4. SCEGRSHR
4.1. EAEREVILER

B

Table 2. Baseline regression results

2. FERIFLER

%%(lﬂ)ﬂéﬁﬁu 96%(2% st Wﬁ(jk)% 1X$(g%)% L1 5)%%‘/%
IDC 0.9492"* 0.9709"** 0.1752* 0.9252"** 0.1566™
(0.0489) (0.0488) (0.0727) (0.1111) (0.0729)
FirmAge -0.2612" 1.3784™ -0.4399" 0.4165*
(0.0254) (0.0590) (0.0598) (0.1945)
Lev 0.5447"** 0.2104™* 0.6830"" 0.2286™*
(0.0392) (0.0705) (0.0860) (0.0704)
ROAI 1.6724™ 0.2358" 1.9384™ 0.2633"*
(0.1188) (0.0951) (0.1814) (0.0956)
Topl —0.4293" 0.2854" -0.3565" 0.2598
(0.0530) (0.1589) (0.1241) (0.1580)
TobinQ -0.0165™ —0.0244™ 0.0111 -0.0205"
(0.0054) (0.0061) (0.0108) (0.0065)
CashFlow 0.1017 —0.0694 -0.1213 -0.1237"
(0.1161) (0.0742) (0.1706) (0.0747)
_cons 1.0888" 1.7669™ -3.1678™ 2.1709"** -0.2758
(0.0072) (0.0806) (0.2042) (0.1812) (0.5928)
WLIIAE 33,100 33,100 32,848 33,100 32,848
)G R? 0.0192 0.0317 0.7599 0.0570 0.7609
F {8 376.85 117.18 115.34 35.07 5.06

Standard errors in parentheses. 7¥: ¥&'5 W NRIFEIRAELR; p<0.1, "p<0.05, ™p<0.01,
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FEAERNASE RANE 2 FroR, AR SCHR YOI 8 TG ] e B e i A8 & o il e N A A & s
A MW [ 5 28R AN A ) A (8] 5 RIORE DA B Al + A4 X ] [ 5 BRI o 45 RN, oL L & (IDC)
(1 2B T AR AL R 38 3B IE . FERERY(S)ZE MR 1 BtIR AL B I R 15 0L T, IDC RECH 0.1566, HAE 5%
7K 1528, e WA (7 A 42 ) i b AN AR ] 52 RO 473 ] 52 20 B A3 Al 2 T 2 1) AR B AT R
B RE R M B BRI A BE R AR ER, IDC BT 1 DML, A EAR A K E
EERT 0.1566 N, ARSI TR HI BRWEPIUE. HEAL(3), (S)IMANLE NG, 6%
J& R2 BKFH2 0.75 DL b, 3X B Al AN S o VE AR T 4 AR A8 & (InTnno) I 26 KT 70 A8 57, R BEE &
H, B MRS R, SRR A BIR T

4.2. REMRELER

Table 3. Robustness check regression results

3. REMREEALER

0] 2) 3) “) (5)
i 1 # IDC R 165 47k AIBR 2020~2021 4 0.5%4¢ & ek + iy + AT FE

IDC 0.1208" 0.1671* 0.1566" 0.1248"

(0.0728) (0.0796) (0.0729) (0.0716)
LIDC 0.1254"
(0.0699)

_cons -3.1675™ -0.0795 -0.2822 -0.2758 —0.3666

(0.2357) (0.5823) (0.6037) (0.5928) (0.5880)

DIE 27158 32109 24806 32848 32848

WEJF R? 0.7731 0.7729 0.7495 0.7609 0.7633

Standard errors in parentheses. 7¥: ¥&'5 W NRIFEIRAELR; "p<0.1, "p<0.05, ™p<0.01; A BRI IS
+ AR ] [ B RN s BT (S g AT M B T [ E R

N3 3 FiR, ASCE ZANYE RIS FEUE B A 45 R TS, G5 O WEZOMBEE: K IDC
a1 EAENE, R RIS R AT @ BRI (S RS LRI . H R B A ]
FEWS AT RS BN, Fif IDC ZEVFal M 32 B I L R B 2 H R 007, Rk, 72
T G LI 8 S A S A P A A TR . TR T E A s RS ESR AR, TR R A RA R B
W BHE A PRA R 535 8 T ARG BRI AR MRS, TSI bR 3R 8 T 165 AT LIMFEA; B HEEFEA
XIA): ERIREARIX () S R kb o 4R 43(2020~2021), EEHTEIH; @ 45K 0 LA &% H
T 0.5%M 45 AL, SHREAFKE R R E T4 @ ) T e e N AL +
XUE s He b, bR CATIRRL” AR B R) AR A AT M JE T AN P R 2 4

K645 R RN, O ERAS & IDC K RNE KRR E N IE, HK/NME 0.12~0.17 Z (8133, 534E
BT 0.1566 12 FEREIT o JE UM (A1 U 15 HA 1) <8 B b O 5 3 28 B0 2 (i il A Bl - e R B 7 oA At

NT B IRE H1 g5 AR, HEPREIRAS & . BEALER Z S At AN a0 ) TR 3 R 28 0o JaE vf e )5
SERITHR, ARBEFCIIN T RS EREA AN AR B S A PR A KR A R ) AR B O
Ak, KFEAHEAT 500 IRBEAUAL B2 3 FE, Fedl HamE i E.

e gs Ranls 1 Box, 500 REENUBAETS R M EH RECEIH P 0 N iEBUERS 6, 4%
HARBEFTE-0.05 & 0.05 FIX A, REABEHLAERE “BAEE 07 MAVEFHEAROH AEE RS
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R, FE

PERZIR . SEONOREERZ, JEMERAF RIS IDC REL 0.1566 7875 2R 0 R 500 A A Il 2
4k, 500 IRBEHUAL A AT — IRAF B R T4 T 0.1566 IREL, (EGih BIEZA T “ LSRR R RAH
K7 HIEDL, AT IHAEW] T« e [m] U000 2 RS Ot Ak B SR BT 0 B e AR, R AR
AR FEHLIRZE B AR LR s BT R 2L PRl 7 A U D2 18 I AR TSR

LR © 500RBENIRERNRE D
25

20

154

#

104

-.05 0 .05
EYAREK

Figure 1. Placebo test coefficient distribution plot

1. REFIRIERE S HE

4.3. EMLTE

Table 4. Instrumental Variable (IV) Two-Stage Least Squares (2SLS) regression results
F4. TETEX IV-2SLS AMEEEYILER

1) Q)
BRI BB e A

IV_IDC 0.5009"*
(0.0854)

IDC 2.2851™

(0.6418)

_cons 0.0414 —0.6265

(0.1162) (0.6011)

MIHE 32814 33067
TG R? 0.7530

e S R BREARER: *p <01, ¥p <005, "p<0.0l. LAZE. FETILEEREHMMSW IDC FH3
Ly FM B F AT 10, AEAAE T HE R E.

W% 4 FioR, ASCREUR Y BU /N 36y (IV-2SLS) R PN ARG B6, T B AR e B[R] 47 b [) 4 B
fliAil IDC “FH3RHE R, 55— B EEE JJEH T T HARE IV IDC (A7 [FR4E B HAd Ak IDC 3%
ARG IDC 2 Al smAH I, 8 BBl REIR, EAEEEHI N AR S, IDC KREHE 1%
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KV ERFENIE. THRARRRMEIAERAA i, B SOt ok B SR G f e 2t 1 H R
PZEPE IR L2 TR AR BB I R AR

4.4. (EANHHELE

Table 5. Results of the Three-Step mediation test
F=5 PANHE=LERHLER

(1) (2 (3) “) (%) (6)
[F-55— IF-28 IF-55 =2 Org-3— Org-3 3% Org-H =2
SR X—M X +M->Y SRR X—M X +M—-Y
IDC 0.1566™ -0.2010™" 0.0426 0.1566™ 0.4378" 0.1081
(0.0729) (0.0312) (0.0680) (0.0729) (0.1380) (0.0699)
IF —0.5674"
(0.0191)
Org 0.1108™
(0.0110)
WLIIE 32848 32848 32848 32848 32847 32847
% R2 0.7609 0.5338 0.7809 0.7609 0.8674 0.7633
F 5.0614 10.5702 113.1952 5.0614 6.2936 17.1746

Standard errors in parentheses. ¥£: "“p<0.01, ™p<0.05, "p<0.1; FrA BRI Al AR5 547 X A) [ 5 208 K
LT, bRER R R .

BILH R () B R A HLEIARESE . i 5 MBI RTAL, IDC RN 0.1566, 1E 5% /K TFRENIE,
HE T IDC A A b B 45 AR B A7 i 3 A I B 8ON,  2 HP A O RO I BT HE 4% B syl i, 16
IG3F IDC X H AR & IF (52, IDC f R ECN-0.2010, 76 1%/K T B N7, XU SO axf 4
A TF AKSF P24 3 I A R B2, IDC BRETE 1 A0, Al TF KPR35 P 0.2010 A4, X—M K
fE R R HIG)FEIR N IDC S5 A48 & TF 3H7 B, il HaE BT ki: 1IF 1R HCN-0.5674,
1E 1%KFRE AT, WA IF KPR, BrE AR EE, M—Y Fifs S8 8% KL, i
X—M 1 % %0(-0.2010)5 M—Y FRH(-0.567H) RN IE, 5EBNIIERMSEE 3, AAEER
KL £5458 =20 IDC REAEZERILE R0k, TF 75 IDC gEma b B 7 B AR Q37 7 R 4% 7 8 2 1 A A
H, B IDC XAl B AR QR i) IE SR B 8, EAR KFERE idid “IDC B 77 # 7t — Al IF 7K°F
BEAIR — B BR BB FER T X — f ik 5 2542 50T

A B A AL (Org) (T FR A DL R 365 61387 (TR ARG 56 20 T 45 2R 0L, AR A Bi e i = X—
M Z#7(0.4378) x M—Y %%(0.1108) = 1F%t, HITE 1%KFTFRE. 4E5E=4 IDC 2B AT EML
B, Org & IDC MM E FHARQF I A — N EZE WP AR Wil “IDC HJHERA—~ Mk Org
KA — M B H ARG AR T 73X — IF ) 4% 5 2% 4% SE I IR B RN

PR AR ER AR B R ARS8 5 SN T — B, HAERIFR R A RS, IDC R A B R G 0 B
BN AR E, W IXFAHLEZ IDC A M B 7 ARG A O E R JRiE, H2 B EI5E.

NT E— BRI AL RN R P R AR MM, ARSCRA T Bootstrap 25, i 1000 YXEE H
FEM G TR A AT, WUER 5 ARG, A RRAME G = 56 RO A 2 1 SR BRE .

HHEE 6 AN, AT R W (IF) I T2 38U SL (R o R A BN B 01148, BAF X [H24[0.0691, 0.1627],
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XiE)_E BRI T 0, 52 ERNEE 0, FABNAE 5%HI G0 /KT s B HE BN AE N 0.0463,
BE X R[-0.1069,0.2017], X[MALE 0, HEMMNIES T EARE, BGIE IF M A% IEHE, IDC
X AP B AR QT B R N PR A A . FLIR RN o S RN B T EE A 71.3%, 6
IDC Xf A MV BHT R RN, 48 KR 328 TF 3% % P BRIE AL 31

Table 6. Mediation effect Bootstrap test results (1000 Resamples)
6. P Bootstrap HIGLER (1000 R EEHH)

(1) BUHT R AR F) (2) BT (Org)
mean pS p95 mean pS p95
[ETEE25 42 0.1148 0.0691 0.1627 0.0486 0.0149 0.0888
HAER 0.0463 —0.1069 0.2017 0.1125 —0.0505 0.2762
RSV IA 0.1611 —0.0049 0.3347 0.1611 —0.0049 0.3347
N 1000 1000

¥E: Bootstrap EEHMEE 1000 7; pS Fl p95 N 95% H M BAEIXIE; #FEFXEARE 0, WH AR &3,

B AL R (Org) A TR B 3808 (7% O FE A ON) ¥IME R 0.0486, B {5 X 17]54[0.0149, 0.0888], X [i] | FER
BIKT 0, BEAEE 0, FAMPAE S%HMSRITKT EEERE, HEEMNIEN 0.1125, EEXIH
N[-0.0505, 0.2762], X[AILE 0, BN ES I EALE . B Org b vt S/EH G, IDC X4
N B AR B B B AN 35, B Org /& IDC TR AEAV B HT % O S IRIEZ —.

WAL 48 =357 Bootstrap K56 AH B EPIE T LAS Y, BT RO (IF) . £ 7L % 8 (Org) 442 IDC
AN BT AR M EE R AL, BRI RS, REAE, H2 H3H INEIE.

4.5. RERMKRIE

Table 7. Subgroup regression results of the heterogeneity test

= 7. RERMRESERIFER

1) () (3) (4) (5) (6)
ZREB A e alrie R o4 ERHEAT EmBHAT £ R4
IDC 0.2158™ -0.1872 0.1525" 0.1095 0.0249 0.2411°"
(0.0807) (0.1580) (0.0859) (0.1340) (0.1100) (0.1040)
N 23868 8959 21171 11618 9690 22293

Standard errors in parentheses. RAFafdEbriEiR; HHld + FHEEHN; p<0.1, ™p<0.05, "p<0.01,

SBENASE R 7 PR, IDC W Al B HOR G ) 1E 17 S0 R4S A7 AR W S 1) KA 1, R
HRAZL 9 IDC [B1H R KA 19%/K-F 1IR30 05, B GO FR) 78 280 2R Bl b P i 2k RN B X2 2%, H3a i
SLo FEATMEECRYERE R, AT WAL B B R EAE 10% 89501 KF EEEONIE, H3b WAL, £ Rk
R FER N T, B AR IDC FHREAE 5% MGtk BB ZEONIE, B RO R E ] R4
MG s s A B 2 A IR SR, H3e AL,

5. IRGRMBUG B

B BHRABUR HESN 2 B At 22 i BB R RSB AL 70, S R IR AL G0 W T R AH — R R i
HISCHEBR BN R 2R o ASSCAE R 734 folb 5 B8 S i v BOR QU A 2 6t |, DAY IDC 22 B VFR]
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WERA AT T8 E I RAE, JET 2015~2023 4E7R) A I BT A = IiREdE, Scubteis 78 758 E
W FEARCF . AR, HEEEPOREERS S EE ARG 1. HLE TR,
Pl R B 3 AR AL A BRI R AR T e Rk A B AR AL, AT HESD A b He T B R Al
PSR SRR WK, REEEr AR AT SRR, B L IR RS RN A7 A S X
RS . AT BOR S FERN AU R S R R AL, T AR X Al BT A WA R A
b, BT AR AR F S oK

BETHAS®w, AR TERER: B—, THEASHRERNENEREBGE, ik IDC &
EVFATUE BB LR S T ANLE], 7EA FU AT 5 T BRAR 0503 i BE VR T TR, Sl 21t Al
Wi B E#R ARG EZ o T, I—IHE B IS, 7 R 5 Al B B AR BT R S A
BERM . B, B EF R MR IR S 5 IR R, 51 5 KR E ) SHIR IR AR AR S
fhigid, DA SRR BN RE D, A Tk PR R e B R R R S . 2R
=, 5l RREAGIEE TR, 5V AR E S DX A R R SO AR AL, T S G IR X S IR
WHES 138 5 sy, TR PU 3R 55 (i 75 A v T JC A W [R) BB AL, S AR 7 B s X Sk ) s 3. ¥
EcE . B, e AT TS SR R s dE . N LR RE. BE B R
Ik, BEATWR I AIFE RS &, HEahE N EIR ST A SRR, SR B 0o s
BOBARTER SRR, B s R A R G E. 51, PR SR b e
KHIR RS, JNHRRE M, NS HFBEFHARCE MRS R, AEAMREITE, 550
BAE N RN HORI . AR A AR k%0 BIHE ST, 780 R IR B BRI Hh 1R R 2 SCHEAE H
B A Al SR 56 38 50 SR I BB AL, BB A BE &2, N 5 B N AR VT (1 61T I R Uil
AR, ¥E TR E AT BRI IR R, ok “EHN . BT B, e R SR
Jita %o} Ml B A AR AN HT IS T

E&WHE
ABICRNL IR KA RSB S I8 B 50 H AR (T H 452 24C111).
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