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Abstract

In recent years, digital technology has become a key element in the process of economic development.
As the mainstay of the real economy, manufacturing is one of the main forces driving high-quality
economic development. This article selects panel data from 30 provinces in China from 2014 to
2022 to empirically study the impact of the integration of digital economy and manufacturing on
the high-quality development of regional economy. The research results indicate that the degree of
integration of numerical systems has a significant positive impact on the high-quality development
of regional economy. Mechanism testing shows that the integration of numerical systems promotes
high-quality economic development by increasing the degree of application of artificial intelligence.
Human capital plays a positive regulatory role in promoting high-quality economic development
through the integration of numerical systems. The expansion test found that the integration of nu-
merical systems has regional heterogeneity in its impact on the high-quality economic development.
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Table 1. Evaluation index system for high quality economic development level
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Figure 1. Comprehensive index of high quality economic de-
velopment in various regions of China
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Table 2. Evaluation index system for the development level of digital economy and manufacturing industry
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Table 3. Types of coupled and coordinated development between digital economy and manufacturing industry
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Table 4. Types of coupling and coordination between digital economy and manufacturing development in various regions of
China from 2014 to 2022
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Table 6. Descriptive statistics of main variables
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HQED 270 0.189 0.103 0.0676 0.645
IC 270 0.403 0.128 0.138 0.817
Open 270 1.004 4.764 0.0503 55.36
Gov 270 0.260 0.109 0.105 0.753
Urb 270 0.620 0.110 0.403 0.893
Fen 270 0.479 0.184 0.151 0.931
Fin 270 2.296 3.541 0.636 22.724
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Table 7. Benchmark regression results
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IC 0.290™ 0.277" 0.309" 0.381"** 0.381"* 0.363"*
(0.133) (0.134) (0.137) (0.136) (0.137) (0.125)
Open -0.001"" —-0.001™* —0.002""* -0.002"* -0.002"*
(0.000) (0.000) (0.000) (0.000) (0.000)
Gov 0.347" 0.344™ 0.342" 0.336"™"
(0.104) (0.115) (0.119) (0.112)
Urb —0.446 —0.443 —0.446
(0.299) (0.305) (0.309)
Fen —0.006 —0.001
(0.094) (0.096)
Fin —0.006
(0.012)
_cons 0.066 0.071 —0.028 0.204 0.206 0.227
(0.043) (0.043) (0.058) (0.162) (0.166) (0.169)
province YES YES YES YES YES YES
year YES YES YES YES YES YES
N 270.000 270.000 270.000 270.000 270.000 270.000
Within 12 0.652 0.664 0.700 0.721 0.721 0.721
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Table 8. Results of robustness test
8. REMREER

() 2 3
LR
HQED HQED HQED
IC 0.327" 0.166" 0.309
(0.121) (0.087) (0.109)
Open -0.002"* 0.001 -0.001""
(0.000) (0.015) (0.000)
Gov 0.331°"" 0.242"* 0.494"**
(0.107) (0.098) (0.098)
Urb —0.481 -0.213 —0.628"
(0.299) 0.277) (0.276)
Fen 0.005 —0.038 —0.076
(0.098) (0.079) (0.088)
Fin —-0.010 -0.016 0.018
(0.012) (0.020) (0.019)
Dev —0.049
(0.058)
ENV 1.446
(1.939)
_cons 0.364" 0.226 0.296"
(0.211) (0.163) (0.170)
provinve YES YES YES
year YES YES YES
N 270.000 270.000 210.000
Within r? 0.725 0.711 0.733

4.3.2. MRS

N R G g PR R 1A (R e, A SO % 5N i TR R AT BV R B o AR SRR i — A
IR R AR R (LIC, L2.IC) HHTN 4 AR AL B (HQED)ZEAT [0 4, JTH J8E 4 4 301 i el i & P2 5 48 0 v
Ji R RSP ELR . S5 a0k 9 Ban, LIC A L2.C [MEIH REERE 5% 0 55 KF LR EN
15, G T A RS, B 1 ARIR G
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Table 9. Results of lag test
9. THEHARIEER

- M @
. HQED HQED
LIC 0.443™
(0.164)
L2.IC 0.457"
(0.169)
Open -0.001""" -0.001""
(0.000) (0.000)
Gov 0.415™" 0.381"*"
(0.116) (0.115)
Urb —0.718" -1.038™
(0.345) (0.386)
Fen 0.011 —0.040
(0.107) (0.081)
Fin 0.008 0.016
(0.013) (0.014)
_cons 0.301 0.519™
(0.186) (0.208)
province YES YES
year YES YES
N 240.000 210.000
Within r? 0.744 0.762

5. MHKRE SR RY S
5.1. PBHHMRE

NTRAEA N BRI E 52T RER R R AT HEM, A0S SH AT kg
R 10 Fros, SIQ)RIIN NI BEAMBU il 522 I S5 R, A2 IR BAE 5% R KF LR
FHNIE. PINAZ IR 2 AP — R M 2 IRk, O 1 BRI 2 FIR ARk el AL, At
AR B AL L OGEAT T oA E . BI(3) AR R O AL B S I A IR 5 R, [BIH A R B R L
FI [B T R HON 0.3, 7E 1%KL TR0 45 3R Ui BN 0 BE AR Bt il o e it DX e 5 v ot
TR R OREE T IR ER . ik 2 1535,
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Table 10. Results of moderation effect test
= 10. FHYEELER

Q) @) (€))
HQED HQED HQED
IC 0.363™* 0.123 0.300™"
(0.125) (0.141) (0.091)
HC -3.683" —-1.540
(0.790) (1.271)
IC*HC 5.314™
(2.567)
¢ _IC*c_HC 5.314™
(2.567)
Open —0.002""* —-0.001*" —0.001""*
(0.000) (0.000) (0.000)
Gov 0.336™" 0.235" 0.235™
(0.112) (0.099) (0.099)
Urb —0.446 —0.361 —0.361
(0.309) (0.312) (0.312)
Fen —0.001 0.002 0.002
(0.096) (0.084) (0.084)
Fin —0.006 0.006 0.006
(0.012) (0.009) (0.009)
_cons 0.227 0.309" 0.237
(0.169) (0.179) (0.164)
province YES YES YES
year YES YES YES
N 270.000 270.000 270.000
Within r? 0.721 0.764 0.764

5.2. PR

T B UE N T Re e A Bk -G HESh & 5 = i R R R R I AR ST 3K (6) 1 AT A BN 5
MURIAT IG5 R ande 11 FIQQ)Fw, ZhRE 1 EIERECH 0.051, 175 1%MEE KT LREE. XHHEFS
FrEHE R Re s e N TR e AR, B4 CER A RS e A, N AT RS P RE A
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THxs T 285 TR R R B IE R e A S 2y LA BRI, AN S 3(3) R P A RO 36 23 SR AR 5%
SCHRZIHTAF 4518 BT bt S5 HE il & RE 06 8 1 4 N TR e N R B AR kM [X 22 5 B B A e
fRis 3 13 45 E

Table 11. Results of the mediating effect test on the application degree of artificial intelligence
F 1. ATBHENAREDPNTHNEKER

- M @
. HQED Al
IC 0.363" 0.051"
(0.125) (0.017)
Open -0.002""* —0.000
(0.000) (0.000)
Gov 0.336™" 0.054™
(0.112) (0.023)
Urb —0.446 0.017
(0.309) (0.032)
Fen —0.001 0.007
(0.096) (0.011)
Fin —0.006 —0.001
(0.012) (0.002)
_cons 0.227 —-0.033
(0.169) (0.021)
province YES YES
year YES YES
N 270.000 270.000
Within r? 0.721 0.160

5.3. RERMSH

I AT S L2 Bk 1 40 i 5 X 28 5F i R R BT IR e AR, il — 2D 25 pE S L
BB ELTTRIEANCT SEREBEIE . T BORSE T A BORZE S, B GGl & mT R 2
A RSB ARG Kk, 87— P i — o i BT B XK ZE 7, A a5k
Jew BRI AR AN DX SR SR ) 22 RS o [ X380 7 9 2R L X L Pt X DA R e i IX

IREARXT ()N, SR 12 Frs o (81545 F 5 7R 5H] R A 8 R 04 X PRy x5 vt o R e
FILFAEH, Rt X WA S . [AHSRREEEW, BohlEE ZHm 1 A E sl REHX
M T R TR A KPR 0.329 /NI 20 mle 2R IS i IXC FA) B30 i PS8 0 448 5 vy o A R A1 I [ S )
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VRT HEERBEI . P 5 T R B R B SR 3 2 5 T AR D0 3 o A Bt XA T r #8178
MBI B0 Dy 5e 8 A R Ot , AR d T R . B TRt . MUK A, X eI vt D
PR GE RGN AR E R G TRt T RS Al . 2R DX R RO T L B 6 BE A SO e B
L3 B AN Ml B, L e R R 2R 7 2K DS BT 8 SR A5l AT e gt 5 v o B K 5
PSR P e X ) i KT 0 R O R R AN AR R 2 5N, R R TR X A R A
it RS e L ARRE A I 19 AR B SRR RR R R KT, IR R B BORAEAR Gk g S 32 BR

Table 12. Heterogeneity test results
*12. REMRERER

_- () 2 3
N AL B I

IC 0.329" 0.235 0.124
(0.176) (0.129) (0.075)

Open -0.002""* —0.002 0.005
(0.000) (0.035) (0.003)

Gov 0.536" 0.017 0.151
(0.243) (0.161) (0.108)

Urb —0.387 0.766 0.343
(0.445) (0.640) (0.288)

Fen 0.020 -0.183" 0.069
(0.159) (0.073) (0.098)

Fin —0.024 0.026 0.000
(0.051) (0.043) (0.004)
_cons 0.297 —0.303 —-0.179
(0.331) (0.310) (0.181)

province YES YES YES

year YES YES YES
N 99.000 72.000 99.000
Within r? 0.764 0.836 0.825

6. HREBRET

ARSI T VR R R RUECRIR A TR S bR A 2, 1L 30 AME B E 2014~2002 4F 125t
B R KT A RO i PR, R R T 50U L R TR S SRR o A SRS
FHEAT T — RAVOREIERI . PRI DR B P 0T BFEE BR T (1) ARMIBIX . hfH X A
A X 1 RO A DL R S i R R K AR TE B 5 . (2) U2 S5 Il & 9280
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VR, XS A — RIS IER IR N LA I JE IR OL. (3) NI BEAAE S Rt
EHEBAGE R AR KRR T B IE R TR . (4) BohlR S R i 1 N TR REN TR L, HE—
DGR K E . (5) FEFRIEDHTH, ASCRFEARI AR ES . M pa X, 45 53R BLA ]
il 5 0 28 v R TR PR RS RN A A M X S B A

T BRI LA, P BT et S M ARl A KT PRE et M X 28 TR R R R R A
ARSCHR Y DU BOCHR A (1) IO il M A7 BOR BT B SCRr R, 1) XA 5t v o A Jie P [RI Ae Ak
SR o TBURF AN 5306 3 DX 7 AR G R BCR P A DL il 3V AT RO BRI A, I8 3R T3 ML)
HerHoREED ), TRVA RURBEX IR TF MR B R A R - (2) 1-TF NI BEA K2 58 o & M X U 2 EE AL
FHEME, ek 5 S RAMBHIU & E, IR 5T R RN RS . Rl aiE g
LI, BORAT Ak S e AR, AR AL . (3) AN LR BN, BUNMBILE
Wit e, SRR AN TE B OEARIR, HESHAR G 5 R FAL . B T Ik, fedt N\ THAES
PGt MR LR G, 35 A BLAS . . (4) S AR 057 BPERF AL, SEiZE A B . 2R A
DX PR Bt et A ML B BN e 4, BURRLIN SR W BERIE,  $RTH AR X M A BOR BB RE . £ AR T
HolX, B AEHIEROC S, ISR IX IR G SHORACH,  HEShE DKM B T R B . P ARHX
O %7 25K SR A A, e St A DR £ ) B S BRI, I ROBE TP A X S A
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