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Abstract

Based on the strategic positioning of the “Three Highs and Four New Initiatives” in Hunan Province,
digital finance serves as a vital instrument to ease financing constraints in the intelligent transfor-
mation of manufacturing industries and secure financial support for the digital and intelligent up-
grading of industrial chains. It is of great significance to explore its impacts and underlying mechanisms
on the regional intelligent transformation of manufacturing sectors. Using the unbalanced panel data
of A-share listed manufacturing companies in Hunan Province from 2020 to 2024, this paper empiri-
cally investigates the effects, transmission paths and heterogeneous characteristics of digital finance
on enterprises’ intelligence level. The results show that the aggregate index, coverage breadth and us-
age depth of digital finance all significantly improve the intelligence level of manufacturing enterprises,
with coverage breadth exerting a stronger enabling effect. Mechanism tests indicate that R&D invest-
ment acts as the core significant transmission channel through which digital finance facilitates enter-
prises’ intelligent upgrading. The coverage breadth of digital finance helps raise the amount of govern-
ment innovation subsidies received by firms, while the usage depth of digital finance effectively accel-
erates corporate digital transformation. Heterogeneity analysis reveals that the promoting effect of
digital finance is more pronounced for enterprises in the mature stage, high-tech enterprises and large-
market-value manufacturing firms, whereas the enabling effect is relatively weaker for enterprises in
the growth or recession stage, non-high-tech enterprises and medium-market-value enterprises. Ac-
cordingly, this paper puts forward policy suggestions including improving the regional digital finance
system and implementing targeted categorized support for manufacturing enterprises, so as to provide
empirical references for the intelligent upgrading of manufacturing industries in central China.
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Table 1. Distribution of sampled manufacturing firms in Hunan
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Table 2. Indicator system and weights of manufacturing firms’ intelligence level
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Table 3. Indicator system for control variables
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Table 4. Correlation analysis
= 4. HXMSH
Variable IML DFI DFI-CB DFI-UD
IML 1
DIF 0.341*** 1
DFI-CB 0.317*** 0.989*** 1
DFI-UD 0.382*** 0.836*** 0.751*** 1

e PRIRE 1%KF B E

M 4 AT PLE X DU AR 2 AR 1% R 27K T R #8E E AH O% 1l A ad Al 3 RE A /KT Ay
St AR LA i R R MR RE A A SR A
XA AR B A AR AR IR AT R e, oA 45 SR W% 5.

Table 5. Multicollinearity test
5 ZEHZEMKRE

e VIF { AbEE 5 5
Lev 1.5532 TRE
Firmage 3.7796 TRE
SOE 1.2816 IRE
Cashflow 1.5314 IRE
ROA 2.0317 IRE
Growth 1.3007 TRE
Board 3.2226 e
Indep 2.1479 RE
Dual 1.3477 RE
Topl 1.3509 RE
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Table 6. Digital finance’s impact on manufacturing firms’ intelligence level
7 6. MFERAXHIE S &R K FERIR T

B3 1) 2 (3) 4
DFI 0.1765%** 0.1446%**
(0.0257) (0.0141)
0.1471%**
DFI-CB (0.0156)
0.1320%**
DFI-UD (0.0112)
Lev -0.0473 -0.0468 -0.0480
(0.0270) (0.0269) (0.0265)
AGE 0.0437*** 0.0432%** 0.0453***
(0.0069) (0.0069) (0.0071)
SOE -0.0044 -0.0051 -0.0034
(0.0125) (0.0125) (0.0124)
Cashflow -0.1026 -0.1011 -0.1017
(0.0570) (0.0579) (0.0581)
ROIC 0.2878*** 0.2842%** 0.2956***
(0.0517) (0.0531) (0.0492)
Growth 0.0137*** 0.0135%** 0.0138***
(0.0031) (0.0033) (0.0030)
Board -0.0013 -0.0018 0.0013
(0.0130) (0.0133) (0.0128)
Inde 0.0025** 0.0025** 0.0024**
P (0.0008) (0.0008) (0.0008)
Dual -0.0030 -0.0032 -0.0026
(0.0159) (0.0160) (0.0157)
Topl 0.1105** 0.1111** 0.1103**
P (0.0424) (0.0424) (0.0424)
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Table 7. Addressing endogeneity

F 7. EMRE
E (1) H—brB (2) BB
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DIF IML
0.1449%**
DIF (0.0135)
0.2900%**
InBB (0.0225)
P A R 5 il 5 il
i —1.2939%** 0.0156
e B TR
AR (0.1403) (0.0221)
B J¥] [ 2 A0 = =
LAE 375 375
R2 0.9567 0.4022
Wald F il & 165.61
LM it & 165.61 (p = 0.0000)
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Table 8. Robustness test results
%8 REMRIEER

Bl (1) 2 3
DF| 0.1623%** 0.1446%** 0.1578%**
(0.0163) (0.0319) (0.0166)
- ~0.2340%* 0.0157 ~0.2657**
e
AR (0.0920) (0.0250) (0.0936)
AR il 5l il
) ][] 72 R4 8L = =& =
pURIINES 300 375 300
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e RU(DCG), DA & filis e A ROKCF . HLEIR 3845 Rk 9 Fir .

1) SREEBUFAIEFNIEAT. B 9 IE, EEQ)FI, Hreal S ia (DRI L E 55 FE(DFI-CB)XTIEL
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Table 9. Mechanism test results

9. HFIIER

_— 1) ) ®)
BUR B #h B GSP WER NG RDI B E R DCG
DFI 3.4078*% 7.3918%** 0.9823
(1.9031) (2.2431) (0.6081)
Sa i e
Pl A & f 1 s il f 1
FRF 8] [ 5 248 = = =
MIHE 375 375 359
% R 0.3607 0.2387 0.3285
DFI-CB ?1'?9823094’; 7{393%?3 (822282)
o 0.0616 5.0129%** 2.7539
AR (0.6377) (1.2368) (1.7951)
Pl AR Pt Eil Pt
IisF 1] i 2 280 2 P 2
WL AE 375 375 359
% R2 0.3612 0.2365 0.3273
wer) 20109 (6:5641)
e e Fe
Pl AR B 1 sl f2 1
IsF ] ] 2 280 2 2 2
MLIE 375 375 359
% R2 0.3588 0.2391 0.3331

2) PRI FENGREE . K 9 nH1, fEEQ)FIT, &Rl aiE%(DFI). &/ B (DFI-CB). ffiH]
TR FE (DFI1-UD) X 0 & $E N 58 5 (RDI) 20 R A AE 1% /KT 535 N IE. WERIGESIEZBNBIR, [k
JAAK . JoT B e DAHRA SRR, )3 A b5 3 T I A et i 8 20 o 0 4 R 7 2 4 2 e 8 T Js B )
WtAe: i) FEmE SRR AT, 1A A Z AL GUHRIT R AR 1 AN i Ak RS S R ot A s
IREEARFEHFLE . Z 0BT &b IRSs, RALRR BT AR A . PRARFF SRR BT BUAS o — 2 43 Joll DA R 5 ] 1542k
RIEE T RE L N JE T AR QR B e B, L EHES HE IR TR BN, A8 el 4 b R
A il BHT e A% O AR 3R A

3) HEBNHTFAIERL . & 9 W, EEQR)FIH, el S iEE(DF) 57 55 B (DFI-CB) X #74t,
HRY(DCG)IE FMEHA R, UEHRETE 10%/K 535 (2t 5 b de 2, 3k 3R 0 Al 58 207 S il
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Table 10. Heterogeneous effects by enterprise life cycle

% 10. el 4 E Y R B AR

E 1) 2 (3)
AR ‘ - .
RS A A A TR A

DFI 0.1260*** 0.1523%** 0.1116*
(0.0319) (0.0276) (0.0527)
M T 0.1834* 0.0094 -0.4432*
~ (0.0845) (0.1144) (0.2376)

AR 5 Eatill Eatill il

B T[] 5 35 & = &
A% R? 0.3805 0.4367 0.4631
Chow #1546 P 1 0.029

2) ETHEMBHE BTN ZR DT

M 11 arE, FESE()FH, B S Rl(DFI)A RS il folk B e A 7K ST A7 78 2 35 1 o) (et RO,
FHON 01527, f£ 1%EEKTTRFE. HQ)5I1F, B (DFI)FIFE RS SR THE e R g Il 3 5E
WA, ZRE 0.1469, £ 1%EEACT N R, BONMEAR T mBscbliE o, s S IEm B HE
AV XSS () Chow A4 P B 0.029, £ 5% E /KT T 22, TESEHL T eitoxd il & £k B RE AL /KT 15
WA E S 2 R P S

FINEZE, FPHIGE IR B B R, B BEHG e R A 0 58 4
EEARBNAIR . TR e, LGS BUE B AR I 58 20 807 i
EECT AR PR BT T $h 58 BT Bk, RS M@ T A R 8 i B RPN TR R, B < ) B e 7 g
WA . AR R RIS IR B G008, A R Re e, BoRTH R Tt e R, k= RGETERL
TR N A ) SR IR 0 WA RIS E A, AMEREH T EaESE,
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Table 11. Heterogeneous effects by technological attributes
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Table 12. Heterogeneous effects by firm market value
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