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Abstract

Based on the data of A-share listed companies from 2015 to 2023, this study constructs a framework
of “digital technology innovation-digital transformation-new quality productivity”, and examines
the moderating effect and heterogeneous impact of government subsidies. The findings reveal that
digital technology innovation enhances the new quality productivity of enterprises by promoting
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digital transformation. Government subsidies exhibit an inverted U-shaped moderating effect on
the relationship between the two, with moderate subsidies strengthening the innovation effect, but
excessive subsidies inhibiting productivity improvement. Heterogeneity analysis indicates that the
marginal returns of digital technology innovation are higher in eastern regions, small and medium-
sized enterprises, and high-tech industries. This study provides a theoretical basis for optimizing
digital transformation policies and precise subsidy mechanisms, emphasizing the implementation
of differentiated strategies in line with enterprise characteristics.
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W FEIEAC RS, B BRI AT HEOR, R Bl SRE I 228 ) - oI sk s, Bt
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3. ARt
3.1. HiEFEFEFTAIE

AU 2015~2023 4 [ A Jie LT A SRR IREAS, AR SCUE AT 7 EER R R A B R AT T A
ORI (1) BIBRFFRACIE AT HIBR ST, *ST. PT SRR ERRE M LT A . (2) HIBR&mL A
Al IERERNL A F (BT RS, IEY755). (3) AIRREMRGRE AR (4) M2 LTTm [AIANG —4E /Y
NFFEAR . AT R ok B B 2R 2 8l e, JE0 T IS S A B AT XL 1% B . fe4%, I3RS
A BOUDAE N 26,551 4~

3.2. TEIEBFEN

1) BB & . B JI(Npro): A5 RAESE[16]MIRIFFE, KPR IE 08 0 A2 72 1 R JR K -F
BT & .

2) LR R . B HORQIHT(Digtech): 2% ABEEE[171M0E, He T EiT AREIROUAR, SR
ROWTTTE, MRS ECE R A, X A AR R ) SRR AT IR, 2 i B A e A R
SRR A SRR E L LA N A R AR B BT

3) AR, M FER(DL): 2% 2R A8 MR 7T, FLG b b 77 2 & SRR EEAT 43 Hr Al DAk
A AR AT R % WL i B LA RO Al - ) 34T 9 A BRI W o AR S I SCARFE A 1 5 R TEEL
A R R O T R A A R A, R R O R A AR AR R R R S A L B A KT AR 4R
B o

4) AR . BURFANIG(Subsidy): %2225 [10](IRT 7T, LABUR KM BIAE il B BURF AMUS P A o

5) Pl g . Jy AT AR ) A DR 3O B AR R R SR, S DS AL B R I FE DA AR
B PP ZE(ROE) a5 E 2 (TAT) B BT Z(LEV). A Al #iAE(Size). A7 E:H(InAge).
ML (Indep) FEFSHABL(DIN) 25— KR AR (Fir). FEE Q {H(TobinQ).

3.3. ERE
NIRRT 1, A B BRGNS A I EE N, MR A R v E A A
Npro,, = a, + f,Digtech, + >’ B Control, + s, + A, + &, (1)
k

NGRS 2, S VLRE TR A RN R385 v, AR N .
DL, =« + B,Digtech, + >’ B, Control, + s + 4 + &, 2)
k
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NSRS 3, SIANBUFHMI I ENE 5 — A I, SRR U R .
Npro, = a, + B;Digtech; + S,Subsidy, + £, Digtech x Subsidy;,
+ B, Digtech x Subsidy; + " B, Control, + 11, + 4 + &, @)
k

Horbri Dy, t OIS TA], e A2 A DRI (3 J2 T AR 18 5 SAONE s i AREALIRZE T 9 1T REHLIH B
ST M B KB, ASCHA EABERZH RS, DLy A&,

3.4. fERMEG

AL FAARIHA ST AR 1o Horp, B R B R A I AR HEZE D 0,043, KB AR/
{E73 5179 0.581, 0.363 - & WIANF] fboalb 2 8 PRI o 267 AT R (22 b s 207 AR BT (1 KB 0.492,
TM4{E 4 0.083, HUFHARGURT £ “ gL, RIME” FFAE, RYIFE Ml B A R4 TR %
JEB B, BT BORQUEHE A Rt — 2PNk . B A B I OB AN e/ MEL 2 0 5.215 O, ARAEZEDN
172, FWIEE MR R B R 2 R EOR, I HRtE— DR,

Table 1. Descriptive statistics

= 1 kgt

A FEASL iz % PRz B/ME SON|
InAge 26,551 3.136 0.25 2.398 3.664
ROE 26,551 0.055 0.134 —0.643 0.358
Indep 26,551 37.853 5.363 33.33 57.14
DirN 26,551 2.189 0.243 1.609 2.833
Size 26,551 22.317 1.214 20.155 26.048
Fir 26,551 32.929 14.408 8.35 72.02
TobinQ 26,551 2.069 1.298 0.833 8.297
LEV 26,551 0.41 0.195 0.061 0.887
TAT 26,551 0.63 0.412 0.085 2.548

Subsidy 26,551 14.135 41.615 0.002 311.841
DL 26,551 1.72 1.412 0 5.215
Digtech 26,551 0.083 0.098 0.002 0.492
Npro 26,551 0.449 0.043 0.363 0.581

4, SLIEERE DR
4.1. EEEFLER

SEAERNASE R IR 2 R (1)~(2). PIALEARERE], By BoR QI 5 Aollig iUAE P 14 1% L2
AR, MR HI A EISGIE. 387 AGR K3RTHE Z (R BER i A ™ ), At Pl rh, el iBE 5 e 8t
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Table 2. Baseline regression analysis
Fz 2. FAEEIIASHR
(1) ) (©)) 4)
Npro Npro Npro DL
ROE -0.025™* —0.025"" -0.025™" -0.123™
(-21.163) (—20.965) (-13.073) (-2.671)
TAT 0.012™ 0.012"* 0.012™" 0.082™
(17.594) (17.137) (8.318) (2.431)
LEV -0.003" -0.002 -0.002 -0.033
(-1.827) (-1.625) (-0.789) (—0.483)
DirN -0.000 —0.000 -0.000 0.031
(-0.322) (-0.231) (-0.198) (1.195)
Size 0.003"" 0.003™ 0.003™ 0.283"™
(9.023) (7.384) (3.338) (14.206)
InAge 0.000 0.000 0.000 0.000
() () ) ()
Indep 0.000™ 0.000™ 0.000" —0.002
(2.512) (2.562) (1.803) (~0.989)
Fir -0.000"" —0.000"" —0.000™ -0.005""
(~4.496) (-4.277) (-2.023) (~4.049)
TobinQ 0.000™ 0.000™ 0.000 —0.002
(2.055) (2.274) (1.337) (-0.273)
Digtech 0.026™" 0.026™" 7.304
(7.068) (3.638) (24.696)
_cons 0.373"™ 0.382"" 0.382"™" -5.071""
(45.439) (46.035) (21.364) (-11.114)
N 26,551 26,551 26,551 26,551
R? 0.033 0.035 0.035 0.219
F 93.917 89.218

Robust t-statistics in parentheses, "p < 0.1, *p < 0.05, "p < 0.01.
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4.2. PATBRLSTHR

T RON ) EH 2 R e 2 RIS R . RIELE20]H P 5%, YRR IREIRERY],
RO B R A AR R VR BRAE . AR Q)R BT EORAIE R EON 0.026, &
BT AL BOARRS 7  B2E IE TR RO, 96 A2 RN 3 T B s FERR(A) . BT HoRBIHT R

9 7.304, UHARUTUEOR LRt TR IR, TR AR R EOR

4.3, FREMRIE
431 BHRYBETE

A BB I A BT IRAS — S AT RE S X FE S R S IR, ASOR B A AR (TFP)
VENH R AP I B AR & . 45 403 3 H(1)Fn, Digtech REUEFMEMSIAL 4 5, RINEFH AN

HE R YE LI AL 7 D3R T RN B 2
4.3.2. FRrEREAXIE

GRAEREAR X B A BT v i A St B, SRR AT N SRR . 2017 SEAE MR A PR BUR
OIS A, A OB REAR X A 4550 & 2017~2023 4F. S5 5RUE 3 F(2)Fw, [HIHREAE 1%MS 1K

FRFEARNIE, SH4ERIA—F.
4.3.3. BIREETMD

BTt big. BRDUCREIRERET 24— EBORIIR, BT Rl iz . B alehkis
DB T HARE T . ASCR DA BRE T WREA T BB 5 AR SR, A0S R A 3 ZI@)Fr, FEHERR T

BHEFW R UG, By BOR QURREET 5 A 71 8 1E RS2 AR TH A 552 1

Table 3. Steady-state test
3. REMRR

@ @ ®)
s
B R AR AR REA X TR S i EL B T S
Digtech 0.177" 0.011™ 0.017
(3.15) (2.45) (3.53)
Control YES YES YES
Constant —6.069™" 0.484™" 0.473"™
(—39.80) (34.46) (34.09)
Observations 25,648 24,172 26,169
R-squared 0.972 0.876 0.860
year FE YES YES YES
ID FE YES YES YES

Robust t-statistics in parentheses, *p < 0.01, ™p < 0.05, "p < 0.1.

44, REMRIE

BT THARRIERA BB N AR, ASCRAZIT AT IR MART . 45 R WK 4. B4
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AR BB 5 — H(LDigtech) (o TRA R, JFH IR B/ — 3Rk, 58— B4 REW], THERS
By BRI R IEMG, FFEMRMEM: B BE RER, RIEHI AN, BOrEoRE5H x5
BiA P I RBUR IR NS, REEEE 0.025, BUIEAERI IR 7.4%, (HI5AEZEER
&, Kb s tafd.

Table 4. Endogeneity test
4. REMKRE

(€] 2 @)
Digtech Npro Npro
IDigtech 0.487" 0.027* 0.025™"
(79.194) (7.029) (6.367)
DL 0.001™"
(2.733)
Control YES YES YES
yearfix YES YES YES
idfix YES YES YES
_cons 0.045" 0.419™ 0.423™
(83.886) (43.566) (43.558)
N 21,273 21,273 21,273
R? 0.268 0.037 0.037
F 6271.639 72.758 66.254

< 0.01, ™p < 0.05, *p < 0.10.

5. it—Hoh
5.1. BB

MR RALE SR, BURAMISFE R 7 B BIHT 5 A 5 A7 0 2 Ta) 5 208 208 U R &R 365 1)
()R, AN HARGUHT LA FH A AE BB R SR BEAIR T 7512 J 7o, PR 2 3R T ROR B
W B ZBRE )R, PSRN, 7T AE B B C B WA B .

5.2. RS

AW FEIERL D BUBANAT WL ZEFE (R 7 AT, 378 1 B0 BOR QT XTI A 7 s i) 22 54k
FFE. SiRWE 6 Fron: XBRmINQ)~QBER PR, AR X AT BAR G R ECR 2 = T g, 73
i RGBT LE SR BE B R RN R = T A0 (3)~(A) R s, /Nl v AR BT AR B 2
R A, EMIE T /N A BB QDR OL 3 ATk JZ T (5)~(6) B Y o, i Hi s RAT L B P BoR 81
ARG TG, ERARERERATWAIEOR - BRI 55 S AR 7 BT DL
A VAR S AT ML AR A 22 A B e TR S
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Table 5. Test of moderation effect
5. ETHRKRLE

55 @) @) @)
Npro Npro Npro
Digtech 0.017" 0.017" 0.088™"
(3.53) (3.56) (29.23)
Subsidy 0.000 0.000""
(1.43) (5.59)
Digtech x Subsidy -0.000 0.000"
(-0.69) (1.66)
Digtech x Subsidy? -0.000™"
(-3.13)
Control YES YES YES
Constant 0.473™ 0.474™" 0.366™"
(34.09) (34.18) (48.25)
Observations 26,169 26,169 26,551
R-squared 0.860 0.860
yearfix YES YES
idfix YES YES
Adj. R? 0.088
F 152.72
Robust t-statistics in parentheses, *p < 0.01, ™p < 0.05, "p < 0.1.
Table 6. Heterogeneity test
= 6. FEMRE
@ @) (©)] (4) ©®) (6)
R HHPE KA H Nl ERTH AT 44Tk
Digtech 0.09"" 0.04™" 0.015™" 0.024™* 0.035™" 0.028"™"
(0.00) (0.01) (2.98) (4.35) (4.13) (6.87)
Control YES YES YES YES YES YES
_cons 0.35™ 0.35"" 0.330™ 0.458™" 0.452™ 0.367"
(0.01) (0.02) (26.70) (27.26) (27.36) (37.47)
N 19,124 6938 13,275 13,276 6454 20,097
Adj. R? —-0.164 —0.262 —0.186 —0.156
F 60.953 40.800 19.406 78.782

Standard errors in parentheses, “p < 0.05, ™p < 0.01, *p < 0.001.
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6.1. FAzELEIL

AW FUHT 2015~2023 4 A it LA m B, 5 T BCTEORBIHO LR A T R AL A
UM AU 153808 o BT, BT BOR GRS I HE S B (e B 8 2 3R TR B A 70, R T “ 4%
ARIRAE - FIRER” (P BRAR . BUR AN I 1 RN 2 8] U ARV RFAE, &AM (et 6, (Hid
AN AT RESN R BIHHE 7, IR FHEDY 7500 FTC. StBPESHTRY], AREHC . /N AT AR AT
HRH AT S, R 1 XIZE ARG RS . RS A S E, B A 2 i i
A BHARRT ABET AR X SRR Sz A 2S5 But a3 m, HoRF SR MBERM
MR, R AT — BRI

6.2. BIRSEN

F— RSUERMNIEHLH R . BURFRIEESE “ BN - VP4l - ShaS T8 A iR R, ARGEAT L Alb A
AN DI A FRE B B St 22 S AN U o Db R AL BOZ B A R R R T <, S5 A “IERIRNAMG 7 AT
“HCR BRI XUE R, HESNBE AR A SCR AL s X R EORATE, SR “ERANIG” 55 QB SRS
17 AREs A R, RS HEXHEBOR TR R . AR, ST BUF IR B USR], Al b il it
7500 FITCIY, A EhA VAL I E I A TR AR, 3R S SRR -

B REXEET I E, RS RRCE R RE . AR A X SR FEIUA AT AR AL S, UGS
e G s @ N IR 07 = SO DU (55 i i 43wl N0 -V € 1P ST 59 N v/ T A=tk -3 N e S P
PG AR D S St “ By R + RR” B TR, RS A B A SO R AEAT AL Y
s A SRR NGB K68 thAh, BT XA ERIER 5 6, @i “ 50 -
e AR B, SCBUAR P AR B S B EEEK R e B, et DX 3] A ) B AN SR LA o

B, REBTNENAL, BN . AR, TR AR E + LS ETE T X
WA, EE TSP OEOREES), FFREE ™ wh it A . BERBEE BESE L 553 S Q08 R, M
S BTN R, BE S RIL LI R, IR RIS GURSE G RE IS, DOSCiE
R A R RGN 1, Al NAHESH B R A U i, TR “ By Re X7 B, St ok 5B e T-1L
FETH XS PRIE BARTEACHI M SR L, i DR A AR PRIEAR A T 73 A B b R FF 525

0, fEeBUEEERT, BEBORIERRE ST NARSEAT AR P E B A5 R R BT AR v, ST
“CBORTERCIE PG - Fe B2 TR 51 7 RS R R, b SR BI I O B AL B R BR AR I BORSR 3  [FII
HEBh A SHAER AU E R, L AP 5 B0 5 5 S IE, B R BRI VAL R e s AT,
ENIT R BT HRAE TR 77, BLMBC /S il A B A e R e R e il RO BOR XUz, B
A B Jits 0] A R v PR ANR E A

E&MHE
R4 B K 2025 4R SLAE QUBTRVRHIEN A % ).
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