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Abstract

Innovation-driven strategy promotes technological innovation activities of enterprises. Based on
the digital Finance Index of Peking University and the data of listed companies from 2011 to 2021,
this paper empirically analyzes the relationship between digital finance, R&D investment and en-
terprise innovation from the perspective of financing constraints and internal profitability. The
findings are as follows: First, digital finance is significantly positively correlated with R&D in-
vestment and enterprise innovation, and R&D investment has a positive promoting effect on en-
terprise innovation. Second, there are two internal and external transmission mechanisms for the
effect of digital finance on R&D investment. The external improves R&D investment by easing fi-
nancing constraints, while the internal increases the operating profits and current assets of en-
terprises to provide R&D investment, and ultimately promotes enterprise innovation. Third, from
the perspective of regional heterogeneity, digital finance has a more significant incentive effect on
enterprise innovation in the central and western regions. Therefore, the government should im-
plement relevant policies to promote the coordinated development of digital finance and regional
economy; the market should improve the relevant mechanisms in the development process of dig-
ital finance and give full play to the shared advantages and inclusive features of digital finance; at
the same time, enterprises should seize the dividend of digital financial policy and continuously
tap the personalized needs of customers.
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TR QHZ R AT KA PUEPE R R [1]. 2023 48 (BUF LAERE) 5 H 2 R okl
SIGUEM . SR SRR TR o ZeMAERARF SRR BTG5S L R, 1%
gt e R UG XE AT 2 A BT 755K o B0 Ry — Mo RORbFE (2] RENS SRt R 1, FEAR A T TAE
S L G AR, HESIR O BRI . D6 EET R e RIS, B TR e R PR RE TS et A
MV AT BA e 3 Z (A B E FIALA, 0 SRR s o B R e B A R 3 3

By e R S B AR HES Al S AR S AR [3] [4]. HXPAMEAL P AN SRk S5 [5], b
POURERTCI6]: X AT INELE &, WSy, 188 FHEE O AR, il iR B AR SR
BN o A BT RS AN AN E VE R [7], MEAARE KB SRS RE TR BT HOTT RS, PRI AR
FE IS AL B A I TR o X BTRIE UK 22 A 5 RE 2 WA A e Rt i 613 4 5 e i B 240
(I A RONE, Xt S < AR MR A BN (4 P9 BB AL J2 A A R et Fe b o ASCHE T 2011~2021 4EAERTR
PR B RTREBIR L A F B, B M LR SEIE Rl BRSNS AL UET G
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2. XEGRSHFERIL
21 HremS el

I IR 4 R A AR RE S BT (IR I AT e, S i BB AR [9]. B xR F O BOR IKEN L 1 Bl
SRVE, Reis A IR MPEESECI6], AL BTIREC E[10], SLB& AR (R [11]. BTF-SRiEid )
JE AT AR AN A SRR RS = A T7 TR B A R [4], — R B R FIE Gilk 55 185 AR &
RIS A R, =R s E E . ST, SEAIRA TR R[12]). W
SHURIABUG IEE[13]. FELR[14158MZ M3, BEAa REa By St i BoRE 10N . 3852k
RLANPMVARA RN, Bes IE BRIV BIHT . FET Ik, ASCR 1 MMRik:

ik 1 Heramo b aF BA B R EH

22. WFEMEWREN

Hre i@ CHNET R C NI AN IR IE R A R ARG 4] .

AN AN RRL T R E, BT SRR R AR RN GRS 2R . — 7T, SRz s
GEHL A [15] [16], FEMRAE S SR TRE AN RRA, N mh ot 2SRt 7RI Re[17]: R — 7T, 7
SRR FE R BAR PR [R] Al 7 AL B ECHE 0 DS &, BRARAS S AN KRR I8 B 177 il % 249 T [14] [18]
[19].

AN SRR G, B SR RN %% 2 BRI “ G4 A AR
PRJTT[6]. — R HU74ax b R e ikt = Rt T i N BCe B TR A oA Rt s = RErTHEoR @ ik
Wb 55 R4S RS A SETh shE L G &Rk R IO FE TR EL 30 . e ot 7w &Rl B T i 8 R [20].
CSCHE RS B [T AN QIR 7= i R 5%, DA N &5 R Be 21 FIB AN U A ML AT

FET I, AR DL M B

e 2: B R RE N W E AL R BN

ik 2a: AMBAFAE “HFERlK R - SRR LR - BRI 1L AL

Bis 2b: WHIAAAE “ET-E Rt RE - BIENERNE AR 555 - 3 S KRN & L .

2.3. MIRHBAS A

N EHE s E K AR . AR MERR[21], KX AR BN Fa e MEAE S R .
AW %4 B TR AR AR ZE R 2 L R QS s B AT R AN IR [22], GEB L3k Ak it 2 B 20 A 5 A
BEAEIH[23], RIS MRSl Al & R FRE SO R HE SR AV A 0 B A3 K [24], 3 W IE IR 9% R ¥
[25]F1 4 B HE[26]OWF AL PS8 3] T I60F. 28 L, ASCIRH UM R

ik 3: WERFNBEN B Z 32 AL B HraE
3. HiE, TESERE
3.1. BRIk

B FAb R RSB SR Fa B B 3 2021 G2, IR AS SR 2 B A s 1) S L oy 2011~2021 4,
gho E TR 2 BE FE A "I S5 BE AT T A AN B A IR o [8] B 2228 AT 72 SRR AR 3R 47 DL R AL BE .
1) AREEgF e T, BT ST k; 2) BT 4R = 560 3G sh BRI, 22k,

3) S ECHE B IREAAR ; 4) SHREAAR B HEAT 1981 99% K T~ L (45 2 Ak T DAVH SR A o B BEAE 10 T30
A4S 5) 4292 26 WLIIAE o
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— MR R LAFT(Innovation). AL T GRILICHES Z [27], JEAAZE[6]HIfE, R4
M RIEEE I B %45 bR, BT L FIRRURAT I TR 5 1, A SO FE A VAR L ) i B

TR R S RIEE(DF) . A SCRA AR RS T S R L O A gm i i) bR
Bt BERIaE” o OREE T HER T, 128 RO B S T e, RS SR A MEAT A6 ok
B 8 B AT BAE

SRPATE. AFETEEARD), BELHR(SA), EAANETP), WEhE ™ (FC). A3 LALHT
RALNKIBUEBEATHETC; AR L AR A B e A T30 5 A RIIRFRAE G m 034 1 SA 184
17 ¢ i b 5 b R 97 30 9 7 Ut

MUkl A . 255 Wk aE[28]. MoeSE[20]HIRF 7T, ASCHERIABAL NN T B — e fRaE M
oA g, EARIE Al 7 7 AR (Size) . MLAERS (Age). =GR (Lev) 55— KA Fe i L7l (Top
DMEFAMI(Gov). FEdE XL 1.

Table 1. Variables and related descriptions
1 BERMEXEX

el Bl A B AURY A E X
B R Bty Innovation Al A7 B2 R W ) S RO
o eSS e ] DF-city Bl N ot E BT R IS TR PR
v SRR 0 DF-pro JEIR 2R e R & SR 2
FRAHBEAN RD AV RIF AR SN 4B A R T BB
SA =-0.737*Size +0.043%Size’ —0.04*Age ,
- ARBELIR SA JOt, Size Jyfll i s Age NIl F L,
TR B BB R 2R ) A A i B 24 SRR
NI IF TP (Trading profit) A b E MR S B
Fish g FC (Fluid capital) Al 8 7 (R R A
Al B 7 R Size AV AR AR S B ) B AR L
Ab AR Age HFF S04 JEE 93 25 A L AT 61 4
A B AR Lev AR B UGAEAR S
B RIR IR KRR Ee A1 Topl BRI IRFF IS 2 H L 3
BUMN AN Gov A MV EURF R 2 S A % B

BRI AR AL 5O 2 B R < A FE BORT [ 78 %2 (CSMAR) B b iy 2w Bt v 5 8 3

3.3. ERME

BT EARES R, ASCHIE T BUR IO
1) BN

Innovation;, = &, + &, DF, + ) a;control;, + a,City,, + &, (1)
RD, = f3, + B,DF, + Y B;control, + f,city; +&, (2)
Innovation, = y, +7,RD;, + > y,control + y,cCity;, +&; (3)

S, Innovation,, 477 BT § 4l tIFIIEO ML QUH KT s ROy, F% JURI il 00 L R
DT DR 25 | A MLFTTESRT t I 0K G2 B S control, ORISRt city,, Ayl
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2) AR
ASSCAE S IR BB SF[30] FBT AT, W 5 i S5 T R B\ 2 1] P s S LA e A AR
SA, =0, +0,DF, , +>"8,control

it +0,City; + &y

RD, ., =6, +6,DF, , +5,5A , + Y 5,control, + Sicity;, + &
TRy = 1y + 14D, + ) pr controly + pCityy, + &
RD; .y =@ +®DF , +@,TR  , + Zgoj controly, +gyCity;, + &,
FCy = #o + 14 DF, _, + > u;controly + u,City,, + &,
RD; ;1 =9 +¢DF , +9,FC |, + Z(/chontrolijt + ity + &

Innovation.

it =7 +RD; ;4 +7,DF +75TR +7, FCL“_1 + ijcontr‘)'ijt +75City;, + &

(4)
®)
(6)
Y]
®)
©)

(10)

ok, XPHU(8) G)R I T &H(DF,)” . “BRREA(RD,)” FIHURE)H “BELIH(SA, )" it
FFHRIR AR, — 7T R I U R A e F R IR 55— 7 T B e A £

ot T 5 4 T il BT A A il K P i e
4. SLEERS
4.1, fERES

ISR AR B RRVE T A R T 4 20 BACKkE,  “ b BI¥” B8 3.581, R UIKE A

W BIHTKF-E A, FEOAE AN B AME S 74 7.690, 0.693, Sl th 1 AN [ gl ) (R BUR 22 5+

FaRUSARE— T MIME N 5.384, tRAEZEN 0416, PRILT H AT AT FRE PR ) ik 1 5

“HERIEN” IMH Y 18.189, 1E 15.427 £ 22.268 KGN BN, Vil T MR RN RIZE FME: <Rl
LY YMER-3.752, PRAEZEN 0.254, Fo5 e B H Fb % 24 SRR 3R] A TG 10— DR ol ) R, AR
I3 T —4.430 $)-3.070 2 [A], BIAMVEASE AR MR IEA e Al | ENMERNE T A BB 1

E 70179 18.976 A1 21.545, fe i il A AR &R KT A BT AL R

Table 2. Descriptive statistics of primary variables
2. FETEMAMSIT

B RS WIME YA Pt RKE w/MA

A BT Innovation 4292 3.581 1.374 7.690 0.693
HrerSEs—i  DFcity 4292 5.384 0.416 5.862 4.044
RN RD 4292 18.189 1.329 22.268 15.427
FLACAP SA 4292 —-3.752 0.254 -3.070 —4.430
BV TP 4292 18.976 1.462 22.993 15.278
BB FC 4292 21.545 1.179 25.264 19.458

Al B = R Size 4292 22.078 1.265 26.064 20.017
Ak AR Age 4292 16.713 5.758 33.000 5.000

B AR Lev 4292 0.366 0.192 0.796 0.044

B KIBARFE LA Topl 4292 33.841 14.392 73.802 8.995
U Gov 4292 16.369 1.635 20.498 10.847
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1) BHERSIALES

AR SR FH T 78 R SRR A 30 7 i AT AR BB =8 Z A R 2R, A [l R A 4 )
I T N, REAL(L) (2) ) ENESE IR 4% 3.

Table 3. Parameter estimation of direct effect between digital financial, R&D investment and firm innovation

F 3 HFEM. MEARASEUSIFNEZESN S Kb

A EiRI(1) BiR(2) 1 (3)
Innovation RD Innovation
DE-city 0.426*** 0.392*** 0.404*** 0.411***
(9.542) (8.296) (12.678) (12.429)
RD 0.516*** 0.478***
(26.255) (22.985)
Size 0.451*** 0.520*** 0.754*** 0.777*** 0.074*** 0.160***
(22.536) (24.864) (52.627) (53.140) (3.086) (6.217)
Age —0.014*** —0.013*** —0.007*** —0.007*** —0.005* —-0.005
(-4.270) (-3.836) (-2.950) (-2.701) (-1.789) (-1.559)
Lev 0.270** 0.072 —0.454*** —0.431*** 0.434%*** 0.221**
(2.427) (0.629) (-5.705) (—5.407) (4.170) (2.049)
Topl 0.001 0.002 -0.001 -0.001 0.001 0.002
(0.722) (1.478) (—0.599) (—1.407) (0.579) (1.565)
Gov 0.153*** 0.128*** 0.124*** 0.106*** 0.089*** 0.076***
(12.083) (10.067) (13.628) (11.886) (7.367) (6.240)
BT —11.075*** —12.075*** —2.353*** —2.552%** —9.011*** —10.089***
258 (—28.444) (—28.940) (—8.450) (—8.740) (-27.584) (—28.386)
[#] 5 L ANl Eiatill AN Eiatill ANl Eatill
EFINy 4292 4292 4292 4292 4292 4292
R? 0.336 0.422 0.636 0.697 0.415 0.479

T FESHOUE; **, %, *RI3RIRAE 1%, 5%, 10%E(E/K T EEE.

MR A, BT, B oo b BT itk REC 0.392, 1ZREUE 1% B 5K L

WML, RV ERRAENS W (R AT, Bk 1oL, RAQ)F, HyERlk KT RN —
AR, BRI 0.411 AN ELA7, BIBCT Rl A R REVS HE I LB A BN, (B 2 BT 7Y (3)
T, BERARNRENS B3 IR AR AL GBI RE 7T, HAli v REUE 1% BEKF EREONIE, Rk 3 BRAL,
AEETRY (L) ARSI () 42 1 3 T [ 8 2K Ji, AR OR AR A BT/, T e R A N F ) A B I # 2 5 i [)
AP, (BT I [ e RN, B IR RN 2K B .

2) K6 “HTERR R - EREEAR - IR BiL S AL

AT R L AR T R AR RN AR A LS, BARBRIE SR T R 4.

MR Q) [ HS5 R AT LLR e SR A R RE6 25 R AV B BT 20 . 7ERERL(B), #v <Rt
SRR IEAOG, MR 23S WA RN 2 UG, X AR (2) A A (5) (i 1 & Kom] LUK B,
IMARRR ARG, BT KA TR BRI Frikss, HARHN 0.331 4875 0.326, BIRHST 2 A E 4T
SRR AN Z B RARH A RN B SR A RARFT T R R SR Bk, BEAT R (5 B AN
PRI&E IR 2, TRt WA AR 8%, R 2a BT

3) Kl “HTeRb AR - BIENVRNEARE U - SRR B AL

AR I B <ot b YA RS B R S B TR e R S W A BN N AR L, R
(EVSECE ST P
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Table 4. Test results of the transmission mechanism of “Digital Finance-Financing Constraints-R&D Investment”

F4 BT ER - BBELR - AN ESUFIREE

B () - "
o o A § s (4 (5
T AR, DR i & — ] e BEE)
s SA L.RD
: 0.331%** —0.019%** 0.326%**
L DF-city (6.414) (~2.920) (6.318)
—0.490%**
L.SA (-2.610)
Size 0.793%** 0.046%** 0.809%**
(35.858) (16.620) (35.325)
Ade ~0.000 —0.041%%* ~0.021%*
g (~0.098) (~89.075) (~2.406)
Lev —0.329%** —0.134%** —0.390%**
(-2.623) (-8.502) (-3.059)
Tobl ~0.000 0.001%** 0.000
P (-0.251) (4.422) (0.027)
Gov 0.071%** 0.002 0.071%**
(5.554) (0.981) (5.629)
- —2.216%** —3.976%** —4,011%%*
i (-5.021) (~71.506) (-4.911)
[i5] 5 24 il il il
FEA & 1878 1878 1878
R 0.727 0.880 0.728

E: FESRAUE, 2%, %, *RIRIRTE 1%, 5%. 10%EE/KF LEE.

Table 5. Test results of the transmission mechanism of “Digital Finance-Operating Profit and Current Assets-R&D Invest-

ment”

5 “BFERM - BAFAMRNES - HEEN RSNHRRIEER

E 71 (6) B (7) i71(8) Fi71(9) E7(10)
TP L.RD FC L.RD Innovation
0.346***
L.RD (10.099)
L DF-cit 0.317*** 0.319%** 0.065*** 0.338*** 0.197***
' y (5.354) (6.178) (3.124) (6.847) (2.757)
LTp 0.070*** 0.061**
: (3.255) (2.031)
0.605*** 0.197%**
LFC (12.560) 2.721)
Size 1.088*** 0.718*** 0.890*** 0.257*** 0.045
(42.782) (22.530) (100.389) (5.391) (0.629)
Age -0.002 -0.001 -0.002 -0.002 —0.013%**
g (-0.470) (-0.178) (-1.371) (-0.492) (-2.738)
Lev —1.838*** -0.186 -0.012 -0.216* 0.252
(-12.741) (—1.403) (-0.241) (-1.789) (1.394)
Topd 0.004** -0.001 0.001* -0.002 0.001
P (2.537) (-0.623) (1.923) (-1.600) (0.342)
Gov -0.012 0.071%** 0.006 0.068*** 0.042**
(-0.813) (5.569) (1.216) (5.588) (2.429)
BT —5.982%** —1.851%** 1.546%** —3.323%** —10.661***
s 2R (-11.793) (-4.076) (8.745) (=7.700) (-16.479)
fi] 5 285N il 2l il Eatill 2l
FEA 1878 1878 1878 1878 1878
R? 0.718 0.729 0.946 0.750 0.518
W TSR UE; 2%, %%, *9RIRRE 1%, 5%. 10%E(EKF LEE,
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FERRL(B) (7)h, Hov it 5 B ANE . Fah 5™ 0 AfE 190 B KT FE2 IR R E5(8) (9)
K e BRI L S BRI B AN R 3 IR R, (RIS (10) Sk 1 B <l
EVANEMFR BB WP A ESE 8 f R L T RO, RIE 7 S R i Ao lk 7 b A A 5h
B, MR, FE R IR E Al S S .

4.3. FERESTH

ATt W ERVE T XGRS B el PR S LB = R AR MR . R 0 2RI
FErf, AZ% T BVTREEBLIOT T, RALst. R, Wb, 37 0I5, Wi, Bl R 2R,
AR AR SO ZR B X, F 3R B I FEA A 8D, DI E R LA pE X . BAR (A1)
LR IF 6.

Table 6. Parameter estimation for eastern region and western region
= 6. RABMXFh A AR X AV S HifA T

; o (1) LAY (2) A (3)
7‘& AR =2
ZES £ Innovation RD Innovation
. 0.379*** 0.459%**
DF-city (5.795) (10.302)
0.451%**
RD (15.850)
KT ~11.622%** —2.064%** ~10.002%**
_—_ e 2R (-21.122) (-5.510) (-21.593)
IRAERHBIX X = . . e
i Pl A Fthl Pathl il
[i] 5 2K el il it
FEA & 2408 2408 2408
R? 0.404 0.698 0.454
. 0.402%** 0.338***
DF-city (5.871) (6.943)
0.526%**
RD (16.986)
KT ~13.203*** —3.685%** —10.472%**
N e 2R (—18.699) (-7.329) (-16.747)
A X P ) . N
S AR R 5 i) £l Pt
[i] 5 35K el il Pt
FEA & 1884 1884 1884
R? 0.444 0.698 0.513

T FESWON L o, =%, *3R0RAE 1%, 5%. 10%E(E/K T EEE.

M BRI GE FRF, B R O AR QU A e E R I AE & X S 7. O G R ER A
PEABAEARL AT LRI, rh PG A X v < 5 A QDR Al T R B0 0,402, Wi TR ERBIX A 0.379, &
W < Rl A G P E Fh P A X SO 83 o M0 el ) R R R T SRR D e A 55 v PG A b DX 1) 2
Bo AN, B Rl RENS E I T RS B IR 55 BB ISR IR, RS R AR S5 B L2, DABLIR M
P B DX Al B T4, TS A AT .

4.4. REMKRRE
N TR FLAE R AT SR, ARSCRIE R T A R SRS R TR R R . — R B R
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PR BUr SRS T BB o B Gk, BRRIASE BT £ 7. WRTATLLE L, S ahnmr k&%
NI BT I B B B N AR TH RT3 1~3 1531 T 3E— 2B 36 10F . —4& Bootstrap %% . Bootstrap
36 X5 B4 1 o AT B AR SR, I HL 2 U R B R — e R ORI T 45 SR e, RIS
DU T VEE S 800 ARSI AL “RhERZ00R”  “ENANE” A CRBN BT BN, e s S

% 8.

Table 7. Robust Testing I: Replace variables
o 7. FREMRLE 1. BRTE

- B () ae)
Innovation RD Innovation
DE-or0 0.286%** 0.307***
P (8.066) (12.350)
0.477%%*
RD (22.965)
Size 0.519%** 0.778%** 0.159%**
(24.875) (53.245) (6.169)
Ade —0.013%** ~0.006** ~0.005
g (-3.644) (-2.533) (-1.531)
Lev 0.062 —0.443%%* 0.224%%
(0.542) (-5.559) (2.080)
Tonl 0.002 ~0.001 0.002
P (1.359) (~1.563) (1.564)
Gov 0.127%%* 0.106%** 0.076%**
(10.032) (11.889) (6.203)
- —11.536%** —2.069%** ~10.033***
el
A (-29.133) (~7.455) (—28.262)
[#] 5 R il il et
FEA R 4292 4292 4292
R? 0.420 0.696 0.478

E: SR8 UE;

Table 8. Robust Testing I1: Bootstrap test
= 8. T4 11: Bootstrap 18

Tk xR ERINAE 1% 5%, 10% B (EIK LR .

95% 1] & 15 [X [A]

28 PrifE 2z Z1{H p> 2] HAE
MR FRR
DF-city-SA-RD 0.009*** 0.003 2.710 0.007 0.002 0.015 4292
SA-RD-Innovation —0.330*** 0.086 —3.850 0.000 -0.499  -0.162 4292
DF-city-TP-RD 0.026*** 0.005 4.810 0.000 0.016 0.037 4292
DF-city-FC-RD 0.045%** 0.009 5.060 0.000 0.027 0.062 4292
TP-RD-Innovation 0.058*** 0.009 6.690 0.000 0.041 0.075 4292
TP-Innovation 0.035* 0.019 1.860 0.062 —0.002 0.071 4292
FC-RD-Innovation 0.352*** 0.029 12.330 0.000 0.296 0.408 4292
FC-Innovation 0.357*** 0.056 6.420 0.000 0.248 0.466 4292

e wex, xR RIRINTE 1%, 5% 10%EfEKT ERE.

IR B Lo ERRE RSN 5T 77 )5, 07 4 ROt B i $50N T 422 2408 19 245 X[ 43 33l 79[0.002,
0.015], [0.016, 0.037], [0.027,0.062], W¥EHIAE 0, Bl =F Hh AN ITEE . AERNE LRI BN
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[ RENEERN .
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B e .
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