E-Commerce Letters TR 55V, 2025, 14(12), 5706-5719 Hans X
Published Online December 2025 in Hans. https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2025.14124540

HF BN ERRE ~RITN

— kB HE EHARRIER

AL, JAslpt
B KRR, VL
PR KL KA GBI AL, T3 R

Weks H . 2025411 H28H; FHER: 20254F12 H11H; KA HB: 2025412 A31H

=

BF 2 TF- 5518 BB R R R BT SE B BRI AE P R R 4R T, T A G B e 5 7
WXET2011~2024%1E W B AT REAE, WEZRLSYUR] ., (0344 YRR R 4L FHH =1
HREER T PR RTHIE SV EER AR NENE, SKIERTRBEAE T Hr bR il
EERAEFRNEM. TELRMT: (1) SkHFUHEY SV SBERAE>RAER BERHEER.
SO TAZEY. BHZE. WERRFLERBUERR/FX—SERKRRRIL. (2) HHxa=x
(R P 2B B 10 7 RAERE . BV R, BAAKBRFRIRNERNRY; EXBEMH,
REWX R BERTPETHBX. (3) HUBIoHRY, e bimd 3 Wah e a i elH™
H BRI RS L £ ERARET BFUAREEGEREL, B R4 2R Al
EEREFRET . BXHFRAERE TR AR A RN, ABORH EMIARR

Xiid
B R, fEbalr, SEREFER, £HSHH

The Impact of Digital Transformation on
Total Factor Productivity

—Evidence from Manufacturing Listed Companies

Shanshan Lin'2, Xinyi Zhou!

1School of Business, Nantong University, Nantong Jiangsu
2Jiangsu Yangtze River Economic Belt Research Institute, Nantong University, Nantong Jiangsu

Received: November 28, 2025; accepted: December 11, 2025; published: December 31, 2025

XESIF: AR, Foh. R RS AT R AR ]. BRSPS, 2025, 14(12): 5706-5719.
DOI: 10.12677/ecl.2025.14124540


https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2025.14124540
https://doi.org/10.12677/ecl.2025.14124540
https://www.hanspub.org/

ST P RV [

Abstract

The synergistic development of the digital economy and manufacturing contributes to the enhance-
ment of product quality and production efficiency, thereby reconstructing the core competitiveness
of manufacturing. Based on data from listed manufacturing companies from 2011 to 2024, this paper
elucidates the intrinsic mechanisms through which digital transformation enhances total factor
productivity (TFP) in manufacturing enterprises from three dimensions: direct transmission mech-
anisms, indirect transmission mechanisms, and heterogeneous transmission mechanisms. Empirical
research also validates the impact of digital transformation on enterprises’ TFP. The main conclu-
sions are as follows: (1) Enterprise digitalization significantly promotes TFP in manufacturing enter-
prises. This conclusion remains robust after multiple tests, including instrumental variable methods,
variable replacement, and lag tests. (2) The productivity-enhancing effect of digitalization exhibits
notable heterogeneity. At the enterprise level, the enhancing effect is more pronounced in state-
owned enterprises; at the regional level, the promoting effect is significantly stronger in the eastern
region compared to the central and western regions. (3) Mechanism analysis indicates that digitali-
zation drives TFP improvement through an innovation-driven path by enhancing innovation output
capacity, and it effectively reduces information barriers to promote TFP through a cost optimization
path. The research findings of this paper help accurately assess the productivity effects of digital
transformation and provide empirical evidence for policy formulation and adjustment.
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oA Jea P A g SRR R R A Tk Ak, R REET AR T, S dE L Ak R, SR
bR, S BE O N R AT 22 Ak, I R i R o R R T 2 R 1
AL, AR AR AR R AR O S A DK B O EAR, BRI NV AR
FE AR Ay, HENASBWANGE R T &S A S R R i B R R, SRR T bk
PRI AERE o 7 ST EC P AR G i O, AR R TR B O, R EdE
BRMTRBOIS, X AOE TLIAL G\ B BSOS B SR, BRI Ak R HEB T
T R (T B AR (1] DRI, AR HH — AN AR AR e 1) ) A, )3 B A B R S (i 0 2R = 2R
PETE, INITTAHE i 3 b 1) v o e R

BEAHB i e i A RO A R A P R B RERTHEH B R 5, 2021 (2], #EEES,
2019 [3]), HETIRE A Bl B A& fISSE S ATEsSE Tax— M. ERREEQ2023) 43T 5%
FAREE U BOCR, HAEMUI R BRI RIETHERH . B[S 70 R B B QR 7T LAY
PRE AL PSR RS UHERE . AT IS E R DA R SGE 5T A I AR m A A R A R IR
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FAGR BB TEATC B, TR T (2B R (AR, 2021 (7)), Hr ke RlEnd
AR E A, A= S TR TH 2 6 4 TR AR P R (RISCR S, 2023 [8])

AT R RAE R T BOR S SIRAE TS, X BE S AT R T S E,
1115 SEIAT b e o B PR (I R o 2 i R 3 L e R AT T i 7 RE 45 A AT s A A Do BOR R 5 RE 0 5 2
REAMAEAN SR, ERBNDFREE RIUERE S, S SR AT 6 5 G A A,
FEEARBR R SR A P R, H12) T AT REARIZ AT BALEIER T 9], SULFEIR, ik N
FHRRACE A, PR ARTE R G FIESENLA, w28 “ R 2. Rk fhEs”
M, B LA T “RMRAE . BN S 7 AR BL[10]. FEMTFT SN, ARt 4
FRA T, HNEAE PR T ?

DU ER I AR U 2 LR LA e, WRFE b e s, Bt imid sy
POEEARS, RERTHLEE P AR RO N R BT e, FIRHRIE R REFNAILIL Tk T, 5l
BENIHE RGUEAE ), et bR R A (11 e, R T, B s S B B R
WAy 42, Rt QTR AR BHIRES LA [12], RS R E R RIIN ST RN Er BoR
JSEF A R A R IR, A A B TO AR L PR IMIR BT A N B, R o L e R e (1310 H =,
TEGGER T, BUF BRI REAS IR ) ESG RN, MR, RN 555150, ik
AR AR KBS $2TH RS ARSHBE /[ 14 fcJa, AESZMAALEI T T, AR P BRI A% L Lk S5 A AT fie
HEIE L Al A SR A RGN B EK . B BRI RS AR B ], S E DL [ P R
Ry MTTSEILAER EBE AL ERTH 1510 BbAh, HUvHoRIm iy @ B Rem s U - R KT, CHAER
AR VAR IR 16]. BATIIRM, Br BB G2 ARE, 528 Ses il AL S0 17].

WICHIAPR IR EZA LN =A T 0. 5, B0 2 JRA T A 0] e o B R A DX 4 B
SRR TR, SO MO VI, FE TR HNE, WS 1 Hl&E LB vr i i
b, ARG EEAUT A R G Al A B A P AR A . B, T B AR TR R A R A R
PEFIBLA], B0 AE HAL BEH AR QR M PR A 5 A ROXU R BR AR, 487 1 B0 e g g b o lb 4 K
PRI, VBT LGS SUA L B QDR A RS B T R T e S EdE . 5=, bR
TR DX 202 1T ) S B AT, IRNIR I T B A e R x i) ad il 4 B3R AR 77 AR TH R BRI, 9L
FRPE LA RR LR A RO T2 RAEE, D E R BT IS AT R BE 1 BRI .

2. BROTSHRRL

BT BRI SRR, RF RS 15 BAR B R SR, sk 1 & A SR HRL sl 5 ek
FeE o Alb A5 DR AR P R b 78 70 AR B PR A S ol R AR RN, A A2l 25 R B R BN A,
MBS RIS SR B RF SRS Rr . AR, Br 2 BHTI AR ST R I B 205, $h98 17 d it
SR TG, $RTT T BARSE G MR S P i ME S BLRE S, TR A L R FRIEN BB . B
By BR SRS AR &, B S B BORE BB T SRR S BLRAR AR PR, T ER T sefk
LU ES ARG TR BB RIREI[18], LE R 1RSI EIHNE 71 5 W58 4 1o AU A% Gefil i 44
PRI B 5 S0E T, A B R BRI S, 5 T R AT B A AR (1 A
PR AR B AE N LR PIANERE B 4R T b A B A R ok, N TLERE. KBRS
FHRKGRFEERN T, AE AV A 38 B REA uE, St R AR a7 3 BN o 25 ) 5 7R
ABSRTHBAR G R M IRACE AT FK, BOPHEORIKSN T, A 2N M 17 P47 e, K
B ot THOVE B AR ISR, Fraibie B eR . 2Tk, R BU R R

BB e Al He7 Ao R 2 4R gl Al R A BER A
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By 2 B FED K& 0 ok 1 AN ISR R, (e il 50 = st i il B AR B R
FTHA A RLRE . M NSREN A B A AR T INNAE T, FOREIHTE ELIB I S5 AR SR BOR TR I A 0 5
T, HES) T UL SERR T R T [ B HE W A R BB A o FIIREAR R S5 By il b Ao lb i 2 72 5 Al 5
PRSI E S, B e A SCEL T A R . — T, i Al B S AR B AL T B
SEIBBHAT IR B8 2RI TR ST S, IR TR Z o A DO 77 b AR 1522,
s T Al 2 18] i Sa 4, REMOARREIT REBORBIFNEN T ABT B s 7). 5 —Jim, B ER
MrriZ MR T A 15 S RE LR, AV RES M ML BHRAC B, PR A SRR AE SR AR LA, $i2
THERIEA A, RN AL, BTk, 18R I BU R R

R 20 A B IE I SR TG RE SR HESN Alk 4 BER A R 2Tt

55 A BN, 3578 5 B NAE SR BRANFA S 20 R 27 bR AR, 17 Aol (R A o gt 2 i e 4 20
QBTG EEHLH] B R B MEK S RA . FERC TR, THBEIHT 6 5T R B LSRN, TnbE
AL BUHE R TARANE A . XANEAURE T RJR MRS, 2 kA Sy SEat i, Eaht
FEMBAN—ANEIE THG BAERKMOEFAES RGN, —J7m, By BRI ATRTE 1 ki e
AR RE ), PGS ADIROUAE Z0RE 1, AR T S ERAMBITRE SR, 5—
Jit s FHREIHT RO ER TE, A SFEERGT, MRBEESTRAL . iR S 2l
BIPAPRAZ 5 AL T %, il fehs DUEARMSAE RS (S S BILAC B, RN 4% 173250
JIRI AR, PR A S IR, REMRTE T AR . T, SR DU R

R 30 A BT A IS PR AE By AR HE S Aol 4= BER A P R P Tt

3. AREI
3.1, E RN
A R T R AR B 4 SR T, 8 SCSR PR I A S B RS AT ST AT [ 19], A i

TE BT
TFF, = o, +a,Dig,, + HC,,’, +F+Y +¢, )

Horhr, WEfRAR & TFP, sl i 78 ¢ SRR SR A%, Dig, fri il i 78 ¢ SERARE: C RoR
SR FY 4B AR RO, o, T,
FERRY ()RR b, A SR RS A i S5 8 B BIE 70 [ 2014 B (2) AN (3),  LAASBR: B1)35 7 R A B A
P ER, HEm i uE s i 2 1 3:
INTER,, = B, + pDig,, +0C,, + F,+Y, +¢,, 2
TFE,: =% +7/INTERi,t +71Digi,t +9Ci,t +F+Y, +é&, (3)
Hrh, INTER FoRFNAL &,
3.2. TEHMA

32.1. BRTE

AL E A KT (DigA) o 1 SCAE % AR 2 15, BB L AR 4R SCAS K b (0 57 A 78 St i)
ST RBERA . KEFREA . ZiHEHEA . XEBEEA . BRIz A iR 76 vt <T@
BEATGE T, A ARG T R B T A R A AR B . 1 SO Python i 3 ¥ PyMuPDF R Hu s
T BT A RSERCCAEHR B, B AR R VSR MRG0 7k, AR R AR AE BT AL
M. BARRREEHE: (1) 2T IR EARRHEAFREAT SORIZE: (2) FH ARSI G011 5w H U
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s (3) VLA Y L RSO A S A A e VAN T o 1207 S B o0 i Lk i AL TR P 1 2 AL
PPAL  BONBUE 13 A B A T TR B (DigA) . ZAREU S, SR Ak i B A T R IR

322. HEBTE

WA R BN AR AP R (TFP), % H % [22], KA LP ki, M=o E
W N, AN AL E R, 95 BN S AR T UL OB T S AT LA, R
3 B A I S TR) B FH P98 25 A BT | e 400 % 55 B R A A0 R Al o

3.23. FHITE

WX SHRK T 23], FELLL R AIb 2 1 1900 25 Fabn f A wlE AR SR i il AR & ki 4%
FLAF 2 (Lev), KA AN BE = i fi ety i FOAEEGIRE J1(CashFlow), R &R LAk &, MAME
(Tobin’s Q), FHMALE O EKMEE; MAEFIAESI(ROA), AN FORME; Al
(Size), KHAMMAFERBE 2N ERR; ERSIE(Board), KA EF S NBCRTE.

3.3. WEHEE

2011~2024 IR A RGN BT A RSSO AN R, B RIE T Bl AR R, B2
PalE TIESEEM CPESHEE) o MOTTOREARAT 7 UMK (1) SIBk ST, *ST 8GR
midk; (2) BBRAFAERRGRIIFEA: (3) HIFRENIEE A R Ak, L8, KA 29,459
AN RIME . DU B IR, W IESARREAT T 1% 48 AL EE

3.4. fERMEGT

FEAABRNRAEG RS LR 1o Kb, S RAFREETEE N 4.619 3| 11.855 A%,
R T RE DG AN AE ST RA R FAAEREZER, WMEN 8.529, Sl kB IR (R 55,
2021). FANE TP S, FEAREEE SR B /AMERN 0, KER 6.375, “FIMEN 1402, KEEHA
) A FE B A R PAPTE RN ZE0E, HF R B, B E 3 B A 5 2 v b TR ey
B, o B R T TR . MR RS ML T EHIXEN, FHEESE L.

Table 1. Descriptive statistics

= 1. kgt

e A g e ¥iE i /ME RKME
TFP_LP PLLP JP vk I AR A e 8.5293 0.9666 4.6193 11.8555
DigA A A K 1.4020 1.2920 0.0000 6.3750
Lev B AR 0.3819 0.1929 0.0319 0.9347
cflow WA = GETEEN RN A % 0.0509 0.0652 -0.1994 0.2656
tobin A E 2.0147 1.2290 0.7888 16.6472
roa BSSATRE R MRS 0.0454 0.0648 -0.3750 0.2552
size AR = S5 (R 22.0548 1.1830 19.5628  26.4523
Board HHINE 2.0985 0.1918 1.6094 2.7081

4. SLEERS
4.1. BEGRIH
Al PR il A B AR A B R IR R LR 2. BHORE: BOFIUAN T ey
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th(Digd)ix —7F &, 45 R 5EoR Digd M ARBCN 0.101, Hilid 7 1%M B E AR, sy
et A B A P R 2 R MHESIER . SBQ)FIFE AN AbIEH AR & 5 45 R EIR Digd M RERNIE
Hw3, XifE—BE T ERROL. SBG)IIAME & T 458 B IR AT 7 AR 2 R0, 285 SR
AN ECF KT EFRTE 1%, Al A B A 7= S AH R 1 0.007%, %0 AR Bilid 1 1% 2
KPS HORT 00 WA S 3RATAT UR I RE 758 M E R RUBER. &R RE )i Ak,
HATLRE PR RO B B P52 B I RN E 2 08, FF5 FE S IR R Ak, Xt —
R T A A RE AR E A AT A PR AR T A, BRI 1 s A

Table 2. Baseline regression results

Fe 2. FERIFLE

M 2 3
VARIABLES TFP TFP TFP
DigA 0.101%** 0.035%** 0.007***
(23.33) (16.40) (2.97)
Lev 0.888*** 0.270%%**
(49.88) (15.81)
Cashflow 0.559%** 0.561%%**
(11.83) (18.78)
TobinQ —0.029%** 0.010%**
(—12.43) (5.33)
ROA 2.760%** 1.899%**
(53.19) (55.57)
Size 0.619*** 0.523%**
(218.64) (116.15)
Board 0.008 0.036%*
(0.53) (2.39)
Constant 8.388*** —5.613%** —3.339%**
(1,018.60) (-91.61) (-33.26)
Observations 29,459 29,459 29,412
R-squared 0.018 0.769 0.946
Year FE NO NO YES
Firm FE NO NO YES

T e k] e ROREHRBTE 1% 5% 10%KF N3, 65 F08IEN «SilE.

4.2. REAEKE

W, BRRACE . Syl ARG RS, T T AE R INARE, 1R SCAE A T BRI 26(2023)
I IT, X & BRI AGIRAE . BB 820 T AU AR GRS B AT SE i, MR PR(DigB)-
DigB HRFWI MV B A Fe R I RE DB . 4 3 S(DFIA R EoR DigB REUNIEHAE 1%K 1 TR,
YA 8 RO AV B ] 4 R A P R AFAE IR A
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B, BRI OP JRAREBINE AR A RN 24], BRSO R AR &
Nk 3 QAR T AARIE E RN T Digd ZECH 0.013, 16 1%KF R, SHEREE%
RAORFF B RWIHAERASE R B RENE, Bt 1 PRk,

=, WERE . 5 B LB AR R B S R AT BEAE AR I R A PR E TS, 20200 KBk 1 AL
TR IREEE (DigA)ii 5 T —WIEATINSS, 7% 3 SB3)FIRIEE R o, X Ja — W iR 22 B R %408 0.006,
FE 1%K P FRE. FREAE TR 1 4.

Table 3. Robustness tests
= 3. FREMRI

(1) @) (3)
VARIABLES B R B R i Je—
DigA 0.013%**
(5.03)
L.DigA 0.006%**
(2.63)
DigB 0.007%**
(2.85)
Lev 0.270%** 0.178%** 0.244%**
(10.57) (7.04) (13.05)
cflow 0.560*** 0.563%** 0.581%**
(14.01) (14.66) (18.12)
tobin 0.010*** 0.005** 0.013%**
(4.29) (2.29) (6.43)
roa 1.898*** 1.866%*** 1.752%**
(33.63) (34.00) (47.83)
size 0.523**x* 0.357%** 0.526%**
(73.14) (51.57) (105.85)
Board 0.037%* 0.025 0.031*
(2.14) (1.49) (1.92)
Constant —3.34]%** —1.431%** —3.375%*x*
(-21.33) (-9.47) (-30.37)
Observations 29,412 29,412 24,982
R-squared 0.946 0.917 0.951
Year FE YES YES YES
Firm FE YES YES YES

e e ] SFOREIERETE 1% 5% 10%/K°F T3, $55 P EdE R « St fE.

4.3. AEMRIE

WOCTE R BT REAEAE M P ZE R Tl R B A 7 AR A bl vl e SE AT RE M s B SE B L R, 3K
AP AR A 2 TR H B [ R SR O 2R o FRATTSR A AR Bk A BX — o) f . 57 B9 45 (2023) M 22 T
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HAR GRS, KRN 5 B RS T (Broadband) b —4F FE AV BT 7E 48 47 (1) FLE X 422 N i 11 45 4
M FTEZL T 1984 ST B2 R IR BUR ) B SR BUSE e KL (Telephone) 9 T HAZ BREAT N A VR A6
[5]. BAAT RARLRINE 4 Pir.

24 BIMBNQR) 73BN BOREE “BrBeai k. 4% 4 SE()FIEER LUE T AAL & (Broadband.,
Telephone)'5 W MR RASE (DigA) 1B 1% R F VAR, IEW] TikSeit g Riatert. o0&, F
MZETHEIIE T 10, WHIRSCIE M N TR EAES THAE; Kleibergen-Paap I&K45R p N T
0.1, 8 THAERA L HIE RS, WICHTiE I T RARE AR R A A L Blgs THACE F, Mt
IR T TRARM A, 5 BEIRER, R Digd KRR 5 MBZ AR, RYFES
JE T WA 5, BT A BER A R A T BERIRTHEN, 48R BA WA (2
.

Table 4. Endogeneity tests
2 4. NEMRE

(M @
DigA TFP_LP
Broadband 0.331***
(0.018)
Telephone 0.000***
(0.000)
DigA 0.096***
(0.009)
Lev —0.272%** 0.289***
(0.047) (0.018)
Cashflow 0.127 0.549%**
(0.081) (0.031)
TobinQ 0.054%%** —0.007***
(0.005) (0.002)
ROA —0.925%** 2.006%**
(0.091) (0.037)
Size 0.436%** 0.533%**
(0.011) (0.007)
Board —0.035 0.010
(0.041) (0.016)
Obs 29,412 29,412
Adjust R? 0.554
F 835.251 5890.432
CD Wald F 835.251
SW S stat. 180.018
Kleibergen-Paap LM S 1569.438
Kleibergen-Paap P-val 0.000

VEy wer ek R FOREN REAE 1% 5% 10%/KF RS, #ESTHEUE N t GitE.
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4.4. FRERMETH

4.4.1. BRAUER

WG PEST, FA PR AR 20 o8 A A SR EA k. 3% 5 2R3 7 EA S ATEEE A
AL EASER, REEONIE BLRE, EEA SR EE R R S TR Ak, HRFRCR BT
AREA k.

XIS LA e A2 RO E A Al 32 2t T A8 € BRSO B A 3, AR P B i s B R
THRITERAE . Rp i AE 2 AT AUy e R 4R T B B 5 s 2 T (0 57 R, B ks 5 B R E 2 AR E A
AV AESRAG BLRSCHF B A B SN A 5135 T SRS, By A R 0 A 77 RS A 7t 2 ST &2

Table 5. Heterogeneity analysis: nature of equity ownership

=5 RERMSH: BRIVER

(1) 2
EES) FEEA
DigA 0.011%** 0.005*
(2.33) (1.93)
Lev 0.184#%* 0.312%**
(5.23) (15.86)
cflow 0.587*** 0.553***
(9.48) (16.38)
tobin 0.007 0.011***
(1.62) (5.46)
roa 2.013*** 1.851***
(26.31) (49.08)
size 0.557%** 0.509%**
(61.64) (97.49)
Board 0.048 0.027
(1.61) (1.57)
Constant —3.949%** —3.058%**
(-19.33) (—26.45)
Observations 7,868 21,544
R-squared 0.945 0.942
Year FE YES YES
Ind FE YES YES

VR x| owk ok FORMIH R 1% 5% 10%/KF RT3, 7S HEUERN t Gt

442. HMXER

WSO MV REA S TR 0 R R3S RS A G 5 = K B X It A7 S b 0. 36 6 R
()~ )FIG)FI 53 g TEERTAR | H, PEERHE X () A FEAR R S5 5 o STUE /T 45 R4 7R AR HL X (1) Digd
RECN 0.006, HAE 5% EZ AT T 2IUEE, 1A TR 1) Digd REENIE, (HHAFRIER S
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THEENE. KR, REHX B ol B A Y RENS 18 35 P TH A B AR e, T rp P e O A IR
ISR THER], AEAERE Al A B3 A 7 AR K7 T I RCR I AW &

DX BB T R 22 S (R s AL ) 1 AR IR PR L, ZR R DX PR A0 R 1) R it Bt 2 A1
FIRFAA A ERiA R, B MANE T AR, WA RS TT 1 Ak
M. BT, BT R BRI RN, Rl 7 AOE B IX ISR R AN, R b 7 A X T
I N SN BE PR AN DR IS ), X — IR AR SR X O N 2%, 2 KT XKIE] a5 K
JEZEHE .

Table 6. Heterogeneity analysis: regional differences

* 6. FRMSH: WEXER

) 2 A3)
VARIABLES AR B [kl
DigA 0.006** 0.008 0.007
(2.15) (1.44) (0.82)
Lev 0.289%** 0.376%** 0.104*
(14.49) (8.96) (1.93)
cflow 0.533%** 0.466*** 0.852%**
(15.39) (6.56) (8.46)
tobin 0.012%** 0.011%** —0.002
(5.42) (2.37) (-0.39)
roa 1.811%*** 2.005%** 2.204%**
(46.00) (23.98) (19.01)
size 0.538*** 0.502%** 0.474%**
(102.72) (45.99) (32.46)
Board 0.025 0.017 0.127**
(1.42) 0.51) (2.51)
Constant —3.613%** —2.899%** —2.440%**
(-31.11) (-11.83) (-7.39)
Observations 21,291 5,024 3,097
R-squared 0.947 0.950 0.943
Year FE YES YES YES
Ind FE YES YES YES

e e ] SFOREIERETE 1% 5% 10%/KF T3, $55 e « St fE.

4.5. FEMIHHI 24

EIREIAEE R EAEN] T A A O Aol 4 B A R AR T R AR R, (R A AR A A AL
HIEA R T W STRE B A RO AR R 3 731 25 52 Al 5 A B3 7 H FH5E 5y BRAS P A SR TE X B3R
AR, BIREERINE 7. & 8 P,
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4.5.1. QIF=HERE

W ST 2% W RO P 0 B S B8 81397 BE 1 (Invention) O BARFE A% . %6 7 MBI N T BUHTRE J1idkAT
AL EASE R . BARTT S, 51(2) Digd RECNIEBAE 1% K FRE, B thxt HalHibe
HABE, 5)3)BIHTEE S0 A B A 7 R AE 1%KF EIEA 53, SSiFsE RRUME 2 or, GIEHs
HTELERAVER, 1 AR ARGIH G IR A B R A PR A B EER. Wik, £ 71
KI5 R CRF IR E— AN R BRI A AIE =, AT AR A =3

Table 7. Mediation effect of innovation output

= 7. QU A P TN

(M @ 3)
VARIABLES TFP Invention TFP
DigA4 0.007*** 0.032%** 0.007***
(2.97) 4.42) (2.85)
Invention 0.008%**
(4.19)
Lev 0.270%** —0.156%** 0.272%**
(15.81) (—2.94) (15.88)
cflow 0.561*** —0.146 0.562%**
(18.78) (-1.57) (18.83)
tobin 0.010%** 0.013%* 0.010%**
(5.33) (2.26) (5.28)
roa 1.899%*** —0.070 1.899%***
(55.57) (—0.66) (55.61)
size 0.523%** 0.587#** 0.519%**
(116.15) (41.90) (111.36)
Board 0.036%* 0.030 0.036%*
(2.39) (0.64) 237
Constant —3.339%** —10.718%** —3.249%**
(—33.26) (—34.35) (—31.66)
Observations 29,412 29,412 29,412
R-squared 0.946 0.784 0.946
Year FE YES YES YES
Ind FE YES YES YES

VEe wer, ek SRETHRNE %, 5%, 10%KFF B3, 1 5 s « it

452. XHBARE

T8 NG ANE ARSI [N A S5 5, 18 Sk P TC I B 2 1 R P e S B AR (Cost)
MARERFe bR [AHEE R E IR, 51(2) Digd RECNG, HAE 1% B E KT TR, U T
BRARAS B liA . 2, B3 B AiE R R HON IE RN 58 5 A R B0N-0.653, #BLE 1% B KT
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TERF. JHEGREW, 5 RAERAER T A P R A AR Th A AR . BARTT S, H
T LLR PSR AR SRS 5 AT ) (1) $RTHTSIE I, 5 B AR SBURNRLA LA (2)
TR BEHEE RS, PSS GRS G UURC AR o 3% b AR 5 290N A Ao B 22 B2 UG B T E
QNETES), RATIEHRETE. B, FRGSRIENMRY 3 oL, By iR TH 805 A T I,

525 AR B> AR T Ak A B A P AR

Table 8. Mediation effect of transaction costs

*® 8. RGHMAK PN

@) 2 (€))
VARIABLES TFP cost TFP
DigA 0.007%** —0.001*** 0.006%**
2.97) (-3.14) 2.77)
cost —0.653***
(-10.60)
Lev 0.270%** —0.001 0.270%**
(15.81) (-0.63) (15.80)
cflow 0.561%** 0.014%** 0.570%**
(18.78) (4.54) (19.11)
tobin 0.010%** 0.001*** 0.010%**
(5.33) (4.89) (5.67)
roa 1.899%** —0.056%** 1.862%**
(55.57) (-16.29) (54.34)
size 0.523%** —0.000 0.523%**
(116.15) (—0.66) (116.35)
Board 0.036%* —0.004#** 0.033**
(2.39) (-2.67) (2.22)
Constant —3.339%** 0.060%** —3.300%**
(-33.26) (5.90) (-32.92)
Observations 29,412 29,412 29,412
R-squared 0.946 0.652 0.947
Year FE YES YES YES
Ind FE YES YES YES

VR x| owk ok FORMIH R 1% 5% 10%/KF RT3, 7S HEUERN t Gt

5. MREREBERER

B [ brze 5F AN E VE IR, U SoRA W & SRR, ST AT S SRR TR RS
D HESN 3 FE ) 3 b i R R R I R B . R ST LR BT T BT S A R A AR A OGSOk, il i A
HEFRR DS T A ol e BER A P R R AR, RIS H] Python BALEUFALK, 45& LP J5ikit
SARML A B A AR [FIRE, SRSk B AS [R] A D A A X 20 Af R B ot A EER R, R
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FA A SRR R T B RS 5 BRI R AR . BRI B, Ak poxd b E
b A ) A B A AR B B FIRTHE . BEAE R A 2R, SEAE AR AR 15 2 A% 3 A A
WE SR, B A AE i e Gt R PL s, 19 1 Ak i sE g gy . HRk, Bt ok 4
R RN RSN X RFEZER . AVREE, B BEA a4 B A R i
BEAE S R WX R, AR A DX A0S ol 4 R A P R T AR R . e, 2
TR HLE] A0 7RI, By s SR A QR B T, N GTE T ek 7 A e B A RN
Tt RNy, BB s BB EE, FTHBIRRI AR, PR 138 Sy A, it Aill 4 B R A 7 2R
PR T B .

TS 4 SR 325 R S R P58 R 8 5 R A R R R BB X B, FR I 75 2 R G B - R 5 SR 4 5F
M. A S

(1) s R Ay SR B S ATT =, B0 Al e AR R T

WU AT IR K 7 S mb vt £ 58, e b2 2R Sl oA - BRBIEM A S EA. Fr
U2 4h, BUFEN e MU BoR iR i b BuEgimligl, 3TE b RRIEFA, @Ay
W2 TAvFIRPE, FEE R E TG, Fi/MEL ) KR =, 3T Al b R

(2) FHEB Al Ky A R 1 X3y [ e

WHTER, BT AR R RAFAE B35 DO R . AR S, AL X Alb LR 25 58 3 107
FERE O e AN Al A AN TS R BB SO, BT A RN v R A R RN S O R o AR
N, PR X A2 T HARRR . AA TR B EA R SRR, B R A S . @l
BUFRIEE “SEmaliam” MR — T, SCREAREART Al i 2 57 7 M ey AR .
AT G55 T 3 s T P AR A s ST, B R T A X S ¢ =0k T BRI
FIBAMN . PEEBOBOR . IULR BRI . ety ), RGTRR R AR, XA i IR
+ BURFLIR” Mo, Ay bl gk X AL M A g, BRI THlk i e A kT

() HlERF TN, IR R [ R R

b EHE AT B SR SN SE B A, CRAFIS TR N AENLE R, IR BT ROR
H5HSMES, CLEHEE, TiEERAEINS . WA EEERATIR 500%, EENE &5
BN 5 ORI, DASRERARAZ 5 A . i AL AR QIR T &, SUiis & ToME, (2stRt
WERCR B PREIEAC S SERR N ] BEAh,  Ablb B NE H s 22 4 SRR ORI, ST A 4 (5 8 2 4 i FAA
B HRECTACH R T G A S S, RIS 3 S A RIS S SRR

B
{1 Tk 41— 2 SRR 8 0 A LA 0 AT 5 s R TR
E&UH

B R aR RS — BRI “ X — AT 5T K = A B 53t et F g S adk i i M ZE ek 92 7
(21BIY152); VLIRE B F0A SEER BT TR fild b b7 2w B A 7= S 1 I 25 22 53 SR T B AR it 9
(SICX24 1952)” .

SE 0k
[11 B &g s m 5 5E0]. ARigts-2AREHE, 2019(18): 13-19.
[2] BETF, TXHE, EE5h. BB Aol 2B R A= R[], MREHF, 2021, 42(7): 114-129.

DOI: 10.12677/ecl.2025.14124540 5718 N e


https://doi.org/10.12677/ecl.2025.14124540

ST P RV [

(10]

[11]

[12]

[13]

[14]
[15]

[16]
[17]
(18]

[19]

(20]
(21]

[22]

(23]

[24]

TERERE, RUKEE, WM. EIR R R S AR = R AR T WAENLE] S T ELIR[T]. T E TR, 2019(8): 5-
23.

TSR, X, RIS, i A E S S S B R AETER]. KU, 2023, 45(1): 43-66.

W, Y, MR, & B E RO P E L & R R Bk B B R EE[T]. BRI,
2023, 58(3): 97-11.

HOAE, R, AR ARG S b AR A R ——R Al BT AR A IAETE]. Pk
WET, 2022(2): 43-56.

JAWerE, X%%, ZHE WFEFRESSEATERAERESD]. LBETITT, 2021(12): 51-63.

XSCAR, B, XGBB8 A B R AR = e ) R AN [T]. 233, 2023, 43(6): 33-44.
Tk, EARA, R Brabreetia T B, ZH 5 BRE——HE T HAR-EEE U E AL
[7]. BARETF, 2024, 43(11): 49-59.

LA, KGR, TWIHE, & P2 ] s a oo ——$ B R e i H I 9 7R 4 S N A sk
BR[J]. SR, 2024, 41(7): 29-47.

X Exk, REIBIE. B ARG T B a AR S T B A MR 2 —— 3 F- 47l A 450 ZE Al 45 47 b 1R] 7= sl X EE AL A
[J]. 3% 58P, 2024, 45(6): 38-57.

Chauhan, C., Parida, V. and Dhir, A. (2022) Linking Circular Economy and Digitalisation Technologies: A Systematic
Literature Review of Past Achievements and Future Promises. Technological Forecasting and Social Change, 177, Ar-
ticle ID: 121508. https://doi.org/10.1016/j.techfore.2022.121508

M IE, &R, Bk, B b mixd s ok B v RIS [T/0L]. R HEE 535 1-12.
https:/link.cnki.net/urlid/42.1224.G3.20240529.0850.006, 2025-10-05.

AN, HAET, TR M BSG RILAER FFRM = K2 [, & i 54558, 2024, 39(5): 69-78.

EHNE, DA, TH. BB R SHE M RN AR A 2T TR HARBEN“BA” [J]. M4
7, 2023(3): 11-28.

BT, BT EARNA . ARG A AR A AP RCR D). ST H A, 2023(6): 76-84.

EFE, . BFEEAR . T SHIE L SSI]. R4, 2023(9): 67-79.

I, Bha . et R B Al A B R A S R R ——K E iGNk B A F AEE]. T E R s,
2021(1): 84-94.

RIEE, MAKEE. AT RS e ERA T R ——3E T A X 5 5 M AR A [T]. Ll P8 I 28 K2 22 4R,
2021, 43(3): 112-126.

W, RS, RS TIERE AR ). O EREEERE, 2014, 22(5): 731-745.

Sk, SHELE, WED, & ST RS BARTISRN ——k B R ER S A RIEE]. &R,
2021, 37(7): 130-144, 10.

WO, B, B AR A S A AT R AR ——E TR E L EFIE BT T E LA,
2023(11): 118-136.

KKT, BEE. BFAERS b & R a R BRI i ——k B E A B LT HE A e dE 7).
257 19 5, 2024(9): 78-86, 110.

Olley, G.S. and Pakes, A. (1996) The Dynamics of Productivity in the Telecommunications Equipment Industry. Econ-
ometrica, 64, 1263-1297. https://doi.org/10.2307/2171831

DOI: 10.12677/ecl.2025.14124540 5719 N e


https://doi.org/10.12677/ecl.2025.14124540
https://doi.org/10.1016/j.techfore.2022.121508
https://link.cnki.net/urlid/42.1224.G3.20240529.0850.006
https://doi.org/10.2307/2171831

	数字化转型对全要素生产率的影响
	摘  要
	关键词
	The Impact of Digital Transformation on Total Factor Productivity
	Abstract
	Keywords
	1. 引言
	2. 理论分析与研究假设
	3. 研究设计
	3.1. 模型设计
	3.2. 变量说明
	3.2.1. 解释变量
	3.2.2. 被解释变量
	3.2.3. 控制变量

	3.3. 数据样本
	3.4. 描述性统计

	4. 实证结果与分析
	4.1. 基准结果分析
	4.2. 稳健性检验
	4.3. 内生性检验
	4.4. 异质性分析
	4.4.1. 股权性质
	4.4.2. 地区差异

	4.5. 影响机制分析
	4.5.1. 创新产出渠道
	4.5.2. 交易成本渠道


	5. 研究结论与政策启示
	致  谢
	基金项目
	参考文献

