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Abstract

With the rapid advancement of information technology, the digital economy, as a new economic
paradigm of the era, has significantly impacted the total factor productivity (TFP) of firms. Utiliz-
ing data from China’s A-share listed companies from 2011 to 2020, this study calculates the TFP of
firms using the LP method and explores the relationship between the development level of the
digital economy and firm TFP. The findings reveal that the development of the digital economy
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significantly enhances the TFP of firms, with this effect being more pronounced in the eastern re-
gions. Further mechanism analysis indicates that the digital economy boosts TFP through two path-
ways: alleviating firms’ financing constraints and enhancing their innovation capabilities. Through
empirical analysis, this paper provides new evidence on the impact of the digital economy on cor-
porate production efficiency, holding significant implications for guiding firms and policymakers
in promoting the deep integration of the digital and real economies.

Keywords

Digital Economy, Total Factor Productivity of Firms, Financing Constraints of Firms, Innovation
Capability of Firms

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

HENGS SRR UK, B R 072 BT B2 0 . SRPI R 25, TV T
W ZH KA AR, BFLH R —FHE . B, HalR THSMAHFOBAER 2 S, #A
ALK, RERTEFRIBERBES, LRGN K EEL Y —,

AT, o 2005 O A I B 4 B R R R RN B, 300 kIR, B U MR
T J% 2035 755 AR P IR A T 2 AR 7 S A B R R 7 R R R PR T SRR R S, e
A R K G AR AR AR K B B T R % 2 A 1

B ARER BT 2 R R R Al A B A P R [, MR R B SR B I 2 2
TURA MRS A BRI BL S 5 . A SO AR 2 4 JEE T DM T 75 T B ol 4 B A e R, —
RHCF AR RS VR E AR KPR, e e S S 20T, S0 T S ) M 4
FAERER, TR AT R BRI RUE G5, R IR 2R, TR R Al 4
HFEgE, T R IE IR AEAR, A SO T S R MO [ R e 4 o (1 4 25 LI 4
HOBOR, ST/ T E Bt el AT A PR R I, FEIE— SR SO AR R TS 20 R BB 7 4l B 7 A
77 25 B 155 1O PR

2. F AW EERE TREMAERIR 5
2.1 EipRRE

ASLAE Levine Al Warusawitharana (2021) 14 i [ HESE H i N 7200 KR AREL, i — DB T4 5
A A E R AR Z A R[]

KH C-D A=Y = AKU AE R A%, Hb Y RF Bl AR SEN, AL KM
L il AR A= [ AN EAREN, o BARIAT B GEARTE G =R BT & 5
Bl

V57 = A AR HEAG A 1, [RIEHEE A 75 B SAS N D7 B AR IR ] 58 55 3 A R T8 w, ATHE S H A
VAR T ATy = maxY —wl o B RIBEARITIHREE R 6, FHRGIHAN 1. FFLETTAN KA

BIVBCET, THE A AE R B A ;/ZI—K, A BB AR o BRHEAT L

DOI: 10.12677/ecl.2024.133572 4656 CIREE RN


https://doi.org/10.12677/ecl.2024.133572
http://creativecommons.org/licenses/by/4.0/

BET, LW

1=7-c+Q(A) @

H Q(A) STkl 5 B A R AE . ol 587 M 0B A4 R RS 1 B THEOR, kg 5k L
Kﬁ'}ctjﬁ BB IR R B UER . AR 20 itz 80 AU AR KERHOW AT, H AR AN AR
FORMRELTHER, ULl mT OB 2T A 5 QUH e /R SEBUA P R 52T . € SCRIHRE 71T H 3¢

a%x,m&wé%%$#$M%&@ﬁ%q%J,ﬁ@ﬁmw B, b BOR B H T
Vi E e G R AT R A R B A A R A,
. X

BHZBIHTITH 4% B 3 3 308 K pR B0 2 7w b 1 H S IR M, 0 R AR RS H CR it A
PR % Inada conditions) & 1 :

0, 0 3
oX g 02X < ®)
lim—F2 _o im — K2 )
X—0  oX X—>+0  OX

Al g SR 375 S T P AR G 1 BB AR B A R S L S B [ 5 R PR H R G T
RLTE, YA ERLEE DU, B EEAMRERYE, BTSN AE SOh H, NI, ARG a R AL
FLGE G T AR (% S TR BI AR T H e . Ber &5 R SRR T, A A Ah R
RN, B AR IR R G R . BRI — D% H ARG 5 5t T Al A mil B 1 S5 7 % <

H=1+y(1?/2K)+X -y (5)

A e DA BT RN S, Al A (B e R AL 2 DUR 2 75 72«
V(A,K)=maxz//—(l +y%+X)+yE[V(A,K')] (6)
K=K(1-6)+1 ©)
oot g R A ARAHL G AT B, AR 1314 45 (2020) BT 7 R BLT2] F5 Q(A) 5 SCH wE [V (A K) ]
B Q)X X RS, A1y (1/K)xal/oX =0Q(A)/oX , HT Q(A) KT X M ik Hifi b sk 4L, it
ol/oX >0 . #(B)X X KT, w/fFoH/oX =(al/oX )(1+y/K)+1, oH/oX fHKT 0.
FH UL AT 4 S U R B R A P R R R A R

epvia-n] =o(i)] Jal)] [a(%)

=E
oH oH oH oX oH

X .
89(}() aE[v(A—A)}

Hp_~ 22 x >0, Xlij jc?o Iﬁta—H

éé/??ﬁ?{t\ikéﬁ%%étﬁiﬁﬂi e BEE A o

fERT 0. HMAAR, ELER it iEEr

DOI: 10.12677/ecl.2024.133572 4657 N e


https://doi.org/10.12677/ecl.2024.133572

KT, £IEMH

2.2. ¥ HT

FE T KRR FRHIE 508, B2 5 R A HESD M X 20 5F G5 W DAL B R, el 1 s 3 fl e sl ik
5K15 (2022) N FE B 7 28 B R R A0 By BOR R JE T B, By it a1 il A B3 A P S I E 5 L
A2, HERTFRGEREIYIEH B, SR ER I BRI T IR S50, 2 (08 B2 BN S 2 H
DBl [X 22 PR 8t bt T 25 R P T PR AT I W 4 A AR 3], i 48 I 2 2 B 1Y
AR, IR N A SRl A8 2 3 A W S XA B b R Y 22 B S8R o TR Bl - 22 B R SRR )
R B R TAR(2021) A Ak A RE A BRSPS C B L 5 DR UBUER TR S 48 e DR A
PR WG N B AR DRI ) AT ORI 50 A b 4 B AR P2 R (4], Rtk ASCECA R THFA T
Wkt b, BTt S b e B R R Z S “IE U R AR MER R

S WE B AR BB TR R ATEVER IR S, B BRI LU SR 5 AR T Al
BERLBE AR T S0 21 £ Ml F) 4 B3R A 7 AR SRR A5 (2020) A R BE AR A2 B I A S B A AL 18
178, B RISEIUR B e 7 SO 40 B8 <R AT ORI 5] I 7y B Il ol A T s 2 o % e 11 )
[, SRR IR A THT I 2 T AT AL ek 2 A5 P IR LA B Aol 45 ¥ A 5 35 25 S iR LA ) L 6], DRI S
R ORTE PR | R T A2 R o T R T DR R B SR S BE R P PSR R i 2 B A M B A ) R
BT, Ui g2 R vt 2 et e R A R AR T T

BB R DR K, B T5 RIVERAT SE 2 5 8 i EL e ol e 12 1) 75 SR R BRI 22 e AL (1 Al fr)
Hofl, I HC T ATPRAEE B RS HAOVEAE B AL O, (5 RBAKI IR EECKHISS, AR BT 2R
WRIEFEAR[7]. Bor2eBrEl 95 7 0 BRI ARIRE M, 37 nE R diia e 25 255 B E ML 1 5t
T, AT ESN LA E R RS WS RILBZE R L8] . AT A IX T SRRl B 2 SR B0 Al 4%
RS, W LR E RIS, I A SR TmIa B R, b e E R A ARt R e

[y, PPF EHQERN]: BRUABTERAIREK, YR SIRIIRATCE RO A ER AR M, R
AEROREI WD AEIHTA 2 ORESF A RFEIE AR N 20 BT BT[] 2R ERIEE Y, 4l
HIH ARG RE SR NI FE4 ), BRSO A ABLRISCHE . T, AT BIRRE I 7E Al
PRI AT A R AR R A EE AR, BRI rI NS TS 18 (1) AR T,
AR RRBEARE 57 ) LA HAD AP B (A SR QU T ORI K=, SR Y RERT
ST, AR R AR R T AR, 75 A, ASCRHA L ATHRE 1. (2) M
BRI, AERBARIN R AR OL T, Al EUFTRE U AR DT DA =HRe B A ZEE S A
AR, e AL SEIUMME A A 2 AR R, TR T i 4 B R A R

LR LR, B st il A EER A R EE AL K a0 1 TR,

elZelksE
o
%
%§
flélj“ WV . 1 1
P B B () Pepe—
~
v

Al 3 )5

Figure 1. Theoretical framework diagram of the impact of digital economy on firm-level total factor productivity
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Table 1.Construction of a composite index for the digital economy
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Table 3. Descriptive statistics of variables
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Table 4. Parameter estimation results of fixed effects model on the impact of digital economy on total factor productivity of
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Table 5. Parameter estimation results of fixed effects model for the impact mechanism of digital economy on total factor
productivity of enterprises
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cash 0.165™" -0.001"* 0.167" -0.392" -0.032™
(0.007) (0.000) (0.007) (0.024) (0.006)
assent ratio —0.025™" 0.001™" —-0.028™" 0.072™ —0.032™"
(0.003) (0.000) (0.003) (0.008) (0.002)
Size 7.950™ 5.685™ -13.400"* -3.124™ 3.657""
(0.227) (0.006) (1.421) (0.725) (0.193)
Mb ratio -0.122" 0.005™* -0.142" 0.358™ -0.101"
(0.011) (0.000) (0.011) (0.032) (0.009)
roa —0.482" 0.005™* -0.501" -0.232" -0.273™
(0.017) (0.001) (0.017) (0.052) (0.014)
roe 0.643" -0.003" 0.656™" -0.032 0.501"
(0.017) (0.000) (0.017) (0.051) (0.014)
age 0.083" —0.004" 0.100™* —0.244" —0.046™
(0.014) (0.000) (0.014) (0.045) (0.012)
Finlev -0.081" 0.001™ -0.082" -0.015 —0.038"*
(0.004) (0.000) (0.004) (0.013) (0.003)
cr 0.590™ 0.004™ 0.576™" 0.262" 0.721"
(0.019) (0.000) (0.019) (0.061) (0.016)
arnr 0.101™ 0.000" 0.100" —0.044™ 0.037"
(0.003) (0.000) (0.003) (0.011) (0.003)
Top 1 —0.268"" —0.003" —0.257" —0.720™" —0.265™"
(0.016) (0.000) (0.016) (0.052) (0.014)
RO —-19.772" -16.163" 40.930"" 10.250™ -4.976"
(0.762) (0.019) (4.059) (2.439) (0.648)
G Y Y Y Y Y
(i Y Y Y Y Y
Ak Y Y Y Y Y
FEA & 18,227 18,227 18,227 18,227 18,227
R? 0.367 0.791 0.368 0.859 0.851
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Table 6. The mediating effect of digital economy on total factor productivity of enterprises through financing constraints and
innovation capabilities
6. MFEFBEIRMBELRFEWAFHEDZW A SERE RPN

difi %t TFP [ ) difi /5 sa Xy TFP B #%4i sa J5 difi Xf TFP B @i 2R A sF A2y

difi % sa FI%N a

B ¢ R b R ¢! ablc

1.694™ 0.091"*" —3.756™" 1.351"" 1. 2.950%
difi %} TFP difi %t inno 4 difi J5 inno X Pl inno J& difi 5t TFP B kBT AE /11
ORSE A MR8 a TFP )28 b R ¢! T/ RN able

1.694™ 3.940™" 0.002" 2.349"" 4.531%

Table 7. Estimating the regional heterogeneity of the impact of digital economy on total factor productivity of enterprises
F 7. BFEFEWLERE FRZEMAP X F G TSR

YA . TFP

£ i Hg P
€y 2 (3)
difi ~1.402" ~1.495™" ~0.592"
(0.189) (0.191) (0.105)
difi 2 1.390" 1.223" 0.943"
(0.134) (0.130) (0.183)
cash 0120 0.108" ~0.101"*
(0.007) (0.007) (0.004)
assent ratio ~0.019™ ~0.015™ ~0.032"
(0.003) (0.003) (0.001)
size 10.030™ 10.820™ 15.900"
(0.218) (0.221) (0.121)
Mb ratio ~0.130" ~0.156™" ~0.132"
(0.011) (0.011) (0.006)
oa 0177 0.136™ 0.224"
(0.004) (0.013) (0.002)
o6 0.146™" 0.156™" 0.059™*
(0.014) (0.014) (0.008)
e ~0.059" ~0.058" ~0.016™
9 (0.004) (0.004) (0.002)
Finlev 0.668™" 0.720™" 0.494™*
(0.019) (0.019) (0.011)
o 0.106™" 0.105™" 0.060""
(0.003) (0.004) (0.002)
s ~0.169" -0.129™" 0.045™
(0.016) (0.016) (0.009)
Ton 1 -0.001 ~0.001 -0.001
P (0.001) (0.001) (0.001)
- ~26.540" ~29.131" ~37.367""
R I
A (0.736) (0.744) (0.408)
Fpy Y Y Y
By Y Y Y
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Ak Y Y Y
FEA R 6570 7170 4487
R? 0.591 0.368 0.383

28 I BB = A 0 W AR T AR AR WIS . B G U Al A B R A = AR s 2 A
EITEARFEMLX . ARSI 580, Mrairt SBmR e~ F A AT, AhXORE, RE
B GER R B R AR T B B0 X R P, AR X R R TR . K2 — Ik
RIERMUX, HTEAERTEMREEMM, A7 BARFEZKPE S, EAER&HE RN
FATERIEKT, SR EEEACEARRE, HASHIZERMRIE. WIHEZ R KSR, Rl X
FEGREER Y 1.390, HfiiX Ay 1.223, FHEHLIX A 0.943, BT LUE H 2R B HE X B 2T A e .
MRS MBEWRE, X EHS&EMEIASGRIFLZES, XUHATSOMEER—%, BFE5FT
DL it Al A R AR P R i s, H X 3T AR R & s B s

45 REMELE

N TG AR AT IR A AE AR R R T4, R EURIAZ R BORZ MR RS R W, A SCEE T
HAZRIL(IV-2SLS) AT W AR VRS I o AN STt HCEL IR WAk Y N Bf oy T R AS R kAT A AR Ve R 3. K 42 0%
FELE LR R AE 20K, R TR S B — @ RE B B 2R, 5 IR WA Y N AT — 5 (AR AL
P, PRI 2 T RAR R ER . THRARRIENSHAL 4 Rk 8 H()FIFR, H—BH F
HN 727.89, p N 0, RUIAFAES THARRN . Kbt iBlH R0 1% 223K BB E
FNIE. EREIREY], ZTARERBOEAMHEGHN . 5AREN T AR ML R, B
B R R A NI E N R BT 5 A HR 2% . SR SE T BINERE B G, AR 1
WEETEH RN, B LBt MR B (Lt 1 Al B R 5T

Table 8. Robustness test of the impact of digital economy on total factor productivity of enterprises

8. BWFAF I 2 ERE ~REMARREIERE

— TFP TFP TFP TFP TFP (OP %)
wﬁg}f{% IV-25LS oLS RE GMM FE
- @) @) ®) S ®)
difi -0.234" -0.712" ~1.590" -0.730" ~0.858""
(0.167) (0.196) (0.224) (0.114) (0.104)
difi 2 0.702"* 0.678" 1.906™ 1211 1.410™
(0.030) (0.335) (0.383) (0.161) (0.181)
cash 0.045"* 0.016"* 0.010" 0,078 0,095
(0.010) (0.005) (0.004) (0.004) (0.004)
assent ratio 0,033 0,029 0,037 0,036 —0.036""
(0.004) (0.002) (0.002) (0.001) (0.001)
Size 9.077"* -0.133" -0.110 —0.128" 0.129"*
(0.417) (0.007) (0.006) (0.006) (0.006)
Mb ratio ~0.068"* 0.356"" -0.287" -0.244" -0.227"
(0.012) (0.011) (0.010) (0.009) (0.009)
o 0,640 0.551"* 0.482" 0.460"* 0.447"
(0.029) (0.011) (0.010) (0.009) (0.009)
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. 0.807" 0.057* 0.031* 0.027" 0.023™*
(0.028) (0.009) (0.008) (0.008) (0.008)
0.118™* ~0.052"" -0.038"" —0.027"" ~0.023"*

age (0.027) (0.003) (0.002) (0.002) (0.002)

_ ~0.065™" 0,525 0.463" 0.454™ 0.444""

Finlev (0.007) (0.013) (0.012) (0.011) (0.011)
0.693™ 0.074™ 0.074™ 0.057" 0.054™*

cr (0.031) (0.002) (0.002) (0.002) (0.002)
0.075™* ~0.100"" -0.118"™" ~0.006 0.012

arnr (0.006) (0.011) (0.010) (0.009) (0.009)

Ton 1 ~0.034 12.920™ 10.625™" 14.852™ 15.310""
P (0.024) (0.154) (0.139) (0.126) (0.126)
o ~19.313™ ~30.421" —24.217" ~33.940™ —34.876™"
~ (0.752) (0.519) (0.466) (0.423) (0.424)
FAr Y Y Y Y Y
B4 Y Y Y Y Y
£l Y Y Y % %
FEA R 18,227 18,227 18,227 18,227 18,227
R2 0.202 0.689 0.695 0.496 0.837

N Y B AR R AT R 22, AR SR 3 — 20 SR AR AR TR A0 5 el SR A B ) AT AR A
Rt FARORIE, il A /N —3f(OLS). REHLANAEY(RE) LA SCHEAL TH(GMM) A Y (11) 21T A2
ferERss, 48RRI 8 #(2). HE)MF@) PR, FiKf, KA OP FEHF i Al e x4 5%,
B R A R, ELRHEAT [ RN R A T, (THEER IR 8 SR(5) PR, KR e X T
Al A B A P AR ARV . e 8 WIRL, ORAAZE AR B el R AR B, AN difi IR difi
M =R 2, By [ F R KRR, Brr @ By R B (et 7 Al B A R T, Bt
—IBRAIE 1 3R AE RN RS, AL ARE

5. it 5SBIREIN
5.1. HiR&iS

AR SR Aoy 88 HE A, M) ] 205 ] A R i 222 5 A R Rt Al 4 B2 3 2B 7 SR ) S M AT
TRANER T 59ER Y. BRI, BT LU Rens B ikt 2 B AE R IIRTE, —FH 2
MARZR MR R o AR BB A AR ) RS, AR SCIB BCELIBR X A5 PN B/ o T RAR AT B Belal e, 4521
IR, Ui T RAR R NIRRT RN . AT R B TER IR, ASCRE e 1 il A B A P R RO ik
PR BEAT RN, A RR I — G5 IRAKIR BT . AEIRTUE T R T R Al 4 B A P SR LA I, A S0k
B AR ) B 2R AR QIR BE A b 2. 85 RERH], BT AUt it S LRI R 43R $E
MMV FIBR QIR R R IR AL A B A AR HE— D R RS SO, B b et Al e E R A
PER I IRTHEAH DRI S o AR X BBy e b R S sk am TR oa e, e ase Al
EHEFRA RO E S L.

5.2. BISREW
Sl R T LTRSS TR EGs, (et m iR AR, REEERAE R, T PN RRIE L)
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JEHBORSCRE,  INPRECT 20t 5 S A R e IR BRI & o Al B B 78 B 7 2 B 2 K e L
= AT ECFBORMR G DAE B B RS- T A B A AN i3 2 (K 3 R

T RIFRT LU IIVERE, PR AL AN R BE BA, B/ A A PSR 53 B 22 57t 4 il e SR ) A7 T
Wi, SEfEANVREBTZIR . U7, SRR @B, REET ARG SRR, A E B A AR
KSR BT AT, I REE . T SR LI 5 BOR AN W 52 38 i i — B W A i e . )
— 5T, RECT RIS, HESN AR A, WO BB Ao A LB 0 S5 2R R A B ki i PR
MV ECF SO, S e BB T AR B ) A R A R R R

B BIHCT R T Al A SR AL RATAE I R S 22 A PR B e R S5 S . X T
AR AT IR AR B IX Aol AREEBRA I AR PRI E M R R RE, AEARR 58 R IR b 45 A R S Al gk
— B RIER TG R RIHTAKCE 5 LR NP R A S B PRSI, BEE (R BE AT, Kk
R T RTN T XA T i s B, WEIRHEOR . BrtA, Hroish. Frtison, saeaia)
B MEUAEAERR )R, TSR T RTRRIIE, SmiRT ke 2R A R, AR S ENEE A
TR 255 ol A B A RN E 5 EAE.
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