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Abstract

The digital economy is essential for driving global economic advancement and is instrumental in
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transforming industry frameworks. This article presents a development index for the digital econ-
omy, focusing on four important aspects: infrastructure, digitization of industries, industrialization
of digital technologies, and the development environment. By examining the impact of digital eco-
nomic development on the improvement of industrial structure, this study empirically assesses the
level of optimization and advancement in industrial structure through rationalization. The findings
reveal that digital economic development significantly contributes to the optimization and ad-
vancement of industrial structure, particularly in promoting rationalization. The coefficient for this
impact is 1.149. Furthermore, digital economic development has a positive influence on the indus-
trial structure advancement, with a coefficient of 0.045. The analysis of the Spatial Durbin model
confirms that the advancement of the digital economy not only enhances the local industrial com-
position but also generates beneficial spillover effects that reach neighboring regions. Even after
conducting various robustness tests, the results of this study remain consistent. This research pro-
vides empirical evidence and policy recommendations for understanding and evaluating the impact
of digital economic on the industrial structure upgrading.
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2.1. BFEFERKFEME

KFBFEFMET R, ENMIRRREER. EES, REZGHITR BEA FSGTarits
GFR B DTRRBE EAT T ST, I P AR [RME VR 5 H % (Barefoot et al. [10]; BEA [11]). & & {E 5 RIE
121 OECD 52 T ¥l A X B S Gr TN , AR o ARG JJ B 5 . X AL 2> QBT R B
BWEELA(OECD [12]). fEEPY, AT 7Pt T 2 T b i @ 38 b ik RGBT 7L 13]). X ZESE[14]H
o BAG . ELIER F 12 5 = /NEBE AT I B o W B ANV LB 1 5] 25 T 0 P WAL AN P b B A K 7
TS 2 e S, FIMER IR SR 16178 DRI 7T 36 1 %5 et X B w6, F£5 T Hasgers. o
DER, MATRENEFEIT R NERER, 5B NECE = A AN b0 KA A i S 3 4 B 1)
KRR, BB G057 R SRR AT 2 5570k, MG B AT IR R, XSy &7 1t AN B
SeTf . AERL T ERC T AT RIRE . R, SCEMASIUE R R T AT Rk R E TR, TR
FEUTRBIERB . B i Pl A0 BLR R R RSV A4k B R 2 5 B R AT A THI R

=]

Ho
2.2. BFLHE5EIlERXR

By bt KRS LS AR TR SRR B T, AE AR T A A 4 18 45 Bk e BRI 7Y
Br b, FERAEFE TP NECFAGF R P 7 TSR A2 55 A BRAR A5 SR BK 8 v [ e b i) v
PR, TG 18] 8 Hh B e Bt i BT BRI BT SN, AMUE A B TA% 487 b 5 A B T
&, AT BT . SR AT b XIPERIBRBR AR (198RS 45t 5 P E M T AR R R
KIHL 722 5008 P S5 R T B B IR AR A . A a BHAT A UZ [ 20130 9 N B A AE B0 e B ek Il
TR BERE PR BE R . B SR BRI, BUA B MBS M, BOR A R AT
SRS T, BRI SC R SRR TE B 5 R RN b 45 R AL T ¥ 5 e I SEEIE 43 #T

AR, HHIEERE LG R, e @bt ke 5P e S e — R A7 e
FAR ERORER,  HnB T A st IR BRI X, H L SR T R AR AR T v, el B LA I X
PALES A TE I, AHEEE SCRROGTEIX il ST, ARSI THUv R it . B, Fer ke
CLRR SEIABEIANE S, SRV E VA N B 7 e 5 R R R A S 7 M b vy A ANl 454 75 BRAL R
fi g P M AT KT, M 2013~2022 A3 49 bR m AR S 7 ZERERE A, STEA 30 80 22 D
FAAL ST ISR o AN 7R DAL B 7 22 57 R Je 5 7P ML S5 A DA T 20 PT REA7 A8 22 (R AR SR A%
AUE A BTV 73 AT o] BEAF AE W 22, ASCAERE— D 0 A h A 2 (WA, I8 T 2 5 R 5k
SR DAL TH 1 2 TR RH A LA S 75 A7 245 1) L (R HH AR

ASCHAPRTTRRAE T2 26—, BITUIRIs b, FRTHTLGFIAAIARA . kN 5 R A TS5 T7
1, FLEHY A —FHR bR 20 DAL R, 47 (L IN EEB A T R RIKT, BT B Ja SR TR A
TR IR B AT VAR Ry R BRTOA b, RSO TR TEELSE, W R AT BT
ST 2T R RRCR, F58 THXIT B=, BIRAEL, AR 7 8r 25 ket
PAALES DA T SR B RN, RN 2% B8 B My e B s A8 L BE AN 22 18] B R a e, M i s TRl A
TR 2 S L0 T R R ML S A DA T 2 ) A T HE RN, A T WF T P R B RN SR T T LR

3. BiRS

PHCE A 5P TR AR R VIR . FEBEE B T e M A, g 7 JIEEr %Ik
MBS AL G bR, eSS E R AT SRR . Pl S AL T G R B L2 57 30 7
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BRAK U 58 8 M 18] i S BB o AT SEBIL Ml 25 W) A A 5 BRAL ) R I EAT #6738, A R SR Bk et
THREHRERE21]). AR TAFt K ESRES, BOBRRRFER IR, B A5t A2 5 LR
Wb, BEMHES LT S SCBUX - B AR AR AR AT LA N AN T S, PR
Mg, B, BTAT R RERE S, A AR, naE TR, ks, J
FESLIERE kAR, HESD P LS R R A (R BT ER[22]) . Hik, BT @it RS b
RS 5, S Gtr W Bk sh ANy BHORRL,  BtEAL G M 4 W i By s SR Rl ARk g6
A H, S A . B LB R R BT EORRBN A IS AT, ST AT B R
FCE AR, AT RTL M R IR SEAT R, 1 B ML 45 A4 F) A A

Bt Eikortr, SRIME 1 BUTE G R REIRBN P A R e B A AL S A B AL, RIS A
FRACTE o

MRAE I E 2 s 2 XL SR AT 2 7 A T S SO SR Y, AT R 4 3 1 [X 7
W TE 2. BeAh, T AR AT DX R 2R O A A A 1] A AR AR ELAE 1, M I A7 AR B ST
BUasta] EARSCHE. 2R)E, ARE TG BIRIL BT 3, MOy PR bt BHRAE U1 6 L RENS LRI
IRRFOR A, A ATk A A7 EEE I E sl R, Bl 2R 7 A PR, AR 40 b X A £ 22
SR sl BRI R R, AR TR AR X e AR, 3T & AR A5 R Xk as
THRIIRZ AR A7 AE 2 8] R IR I AN RN . DAL, B S 2R R B 1 33, Br bR &
SEMAL AT H X7 25 4G R AR AT 2, BIA £ 2 8] 1 o vk HH R0 (B D6 A 45 23])

BT B, PR 2. B2 B R R ML AE A DL AT A7 AE 1 17 10 23 [A) i H 0N
4. WsTIRIt
4.1. HEHE

N TSR EIRBT BB, ASCE AL T AR, B L((1). Q).

indh, = o+ pdig, +y X, +60,+6, +¢, €))
indr, = a+ pdig, +y X, +6,+6, +¢, @)

Hoob, i B, R, dig, WL RIEIE, indh, « indy, B G IR AL . AL RAL
BN RS. x, FoREHER, SAEHRET-BULRE govern, « XAMFHUKT: open, « 302 N2 gap, -
[ 58 B A R KT invest, o BEAR, TN [ RE RN 0, AN 18] [ € 24N 6, BEHLIREN UM &, « ASCH A
RIERM P, HRYpRENIE, BERERTETREANTPLESWIATI S k2, MEWERT
LB R EAFIT P ST 2

Rt A BT 2 TR R P S AT R I RN, SN R SZ TR, F s 2 (] v A
A, WiG). K@).

At

indr, = o+ pWindr, + pdig, + pWdig, + y X, + 6’p +9, +¢, 4

TL =

indh, = o+ pWindh, + pdig, + uWdig, +y X, +0,+6, +¢, 3)
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Table 1. Digital economy development index system
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AV REZREAT IER R, AT RORIE I 3 e 2 Wik RO BURE G AR S, RLIMAR ST R B T2 A A
Ho Wa, ASONEGEHATAREN, BRI X, TR RS RTEAAE W, &5 IR
"R RIE S dig. AKX ILI(S):

dig, = 3°X, *W, ®)

dig, fRFK i EIVETLTHVRSEIREG BUETEREDN0, 1] RIEE L, dig 83T 1, RWBTALTK
JEAC bR, [z, WK,

4.2.2. HRBETE

PENV ZE AT KT oA R AR B o [ P 700 7 Ml 45 W KT R B 5 i K BORT o e 2, BB —
KI5 F BN E B — 8RR P A TS, Qi B E LB . S5MAR BN EEAE s 58 3R
B AR AT I, 2SR EIEbR R R . BRI B VA B AN A b i e Ml 46 W A T A2
£ STk, ASCEEBUAEFCERAE b, 2 Bk U™ Mk 25 44 2 2 A0 K ST (indh) R Mk 25 44 2246 2 £ (indr)
e iR R, AR IR (6)~K(8):

(1) PIEHEZA indh

Y Y
ZL??‘ 6)

YORRPHE, ¥~ L A= KPR A AT AL AN K. 383 Z-Score BT IR HEALALEE, indh
EBR, RPN KT B

() P EELL indr
YY) (Y v
qu;(?}%fﬂf) 7

1
indr=In— 8
I ®)

V. TL NZ MR RRIRE, 5P g i G REUE R WAEE) . indr HBRK, REFIEEH

4.2.3. #EHITEE

NT RN R, ACHEE T LRI E: (1) BUFT TR (govern), RIAILIME H & GDP
Eefl. (2) XHANFHUK - (open), Bk H RS GDP ELfl. (3) 3k 2 W\ ZE#E(gap), EN34E & B AT S g
NSRS N AN B . (4) [ 537 48 5T 7K~F (invest), RIIE E BE = 55 S 4005 GDP .

4.3. YRR ST

KRR OAITEG R FETRERSE . B, hoh, ST HIR M NEMEE, AR30K 2013~2022
SEVENBEARIX ], SER T FRE PO X LR i S M X, R AR A PR (E, SR FEE R 2013 4F
~2022 4 30 NME D IFE AR EL A

BT RIATE S E, WA 20 @ik 2 WR N, BFETRBIREBUNIRE S 0.7364, T/MER
0.0143, H-FIME N 0.1741, MTHZR AR EHFEFRBSHAMERZRE R KT EE @B R
B, WKAE A 0.6943, H/MEN 0.5652, HIHME N 0.6015, i BAFR FEAS [F45 475 18] 1 72 b 45 09 s Ak 7K F
ZEPRANI N e R T eSS M A B R B ORME N 4.8412, W/MEAN 0.7828, HERUHEZ AN 0.8765, i
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BRI 48 473 ()7 b 5 4 & BRAL K P 0 22 e B G, bl gty WL S AR OR o [ 0% s T v Aotk
X ZAE A3 7 ML S5 & B RO AR T 3ME . BBk, J2HI A8 5 (148 R 22 BRI UK

Table 2. Digital economy development index system

2. LEIEFHmA TR

Bl N HiE Std Min Max
dig 300 0.1741 0.1636 0.0143 0.7364
indh 300 0.6025 0.0302 0.5652 0.6943
indr 300 2.1535 0.8765 0.7828 4.8412
govern 300 0.2568 0.1549 0.1066 2.2822
open 300 0.2756 0.2947 0.0078 1.7218
gap 300 2.5068 0.3628 1.8266 3.5557
invest 300 0.8209 0.3708 0.1960 5.2570

5. SBIEE RS 51
5.1. LTS HT

5.1.1. BFEFERE USRS RUBEI ST
3 Akl T AR RN P AR mBAC R RS R . AT Jei AT F AR 572 Hausman £
Ko, MRAEA IS A E 1 X [ E RN, ISR .

Table 3. Regression test of digital economy development index on industrial structure upgrading

3. BFAFEARIER I SRS R E )AL

(1) indh (2) indh
dig 0.057*** (6.01) 0.045* (1.88)
Constant 0.592%%* (343.71) 0.530%** (11.97)
govern 0.010 (0.61)
open —0.015* (—-1.71)
gap 0.019 (1.14)
invest 0.006 (1.10)
A ] 72 RO P
ISF T ] 5 25K i)
R-squared 0.178 0.747

T ¥, ok FR R RIRORTE 10%. 5% 1% M2 EMKETEE,

MRIGER(1), B adt K EIREL dig R REON 0.057, £ 1%RE AT N R, AIPB e
SO TR AR SRR b, B ()W T i) A2 52 e f 7 Ml 5 vt 2 A 2 X K R S
WETURIL, Br bt R RIEEU U DR AR, IR ECN 0.045, £ 10%K7 R 2. X4 RIESE
THF AT RIERN TR e B R E RN . EERIUNHE B e A A4 h5
ANECFER S B G IOHET R 7T o
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TERHIAR 7T : (1) BURF T TR (govern) W 77l 45 44 i AL I S2 AN (238, ] R & R P ML BUR
Z RN IR R, B A . (2) SFAMFRUK T (open) X Ak 45 K i R AL B B
BT, 7] R 5 DR 2 A0 B Ao 18 PR 458 5% 3 AR TR AR B b, AR OB AR SR B R ML 3 E
DA FrAE R 5% B N, DRI AR T 3R B P g5 = A s (3) Ik 2 WO\ 22 B (gap) W 77 Ml 45 46 v A ) 52
AN, TR IR 2 W ZE BRI K 2 3 B0t G MV T e B Bl UK . (4) ] 55 7 4% BE 7K T (invest)
X0 R 7 b 5 ) vy AT T ml 20 AN S 2, AT R R 2 i R [ R R AR TR AR S
XM ) B R BEATI D
5.1.2. BFEFERM U EHESBHEIT S

4 R BEAER] VA R ] 8 SRR EE R, T U T A5 R R L A A FAL R S . 1K
g Bl I EAT F A0 A 52 418 Hausman £ 58 5 e #5019

Table 4. Regression test of digital economy development index on industrial structure rationalization

F 4. BFAFEAREFIEREERLQNER

(1) indr (2) indr
dig 3.529%%* (14.39) 1.149%** (5.01)
Constant 1.539%** (28.95) 3.653*%* (46.46)
govern 0.296 (0.95)
open 1.303*** (10.30)
gap —0.910%** (=17.17)
invest 0.051 (0.51)
A 5] 5 RO |
IS T ] 5 25K i
R-squared 0.434 0.757

He o xy xR RIRIRTE 10% 5% 1% B MK TR,

RAERL(1), BFRTERE PR R YO8 3.529, 16 1%EEMKPFFRE, YIRESL TR
R BRQ2)H EEHI AL B ILFEIFEN, LxdblH, Beradt KRR R ECY 1.149, £ 1%K
PR, R TLG KRR B S A A B . XA R RSN R R, BEE BT
ARy BT G A RS BT Z B, AR T R A R AT, AR A
RIRFESE  SEHL M IR 0 5

FEFS AR TT 10 (1) BUR AT Tl(govern) ] 7k 45 K vy A0 JF A W R A5, X F] e & RN BUR
(0T FRAT Bl I T Ml 5 35 (1 38 FE (Rl K R 26 251)0 (2) X MUK T (open) i 72 Ml 45 #a A1 Ak T+ A AR F
SN, XA RE AR PR AR BE 2 B R BORIE [l 8 I 7 Ml SRR RS A [ 7 A B G 2 I A
WF[26]). (3) W 2 WA b (gap) 5 L 45 & BRAL B2 AR A8 4k, AT REJE K@ 2 WA 2 BE e & B X 22
DFotRA AP 220, BEEW 2 ZhN, W E SIS, sz Pk e 5L, 4) [
B BT (invest) i 7 ML 8584 5 BRAK B 1E [ SEMA I AN R 25, AT REZ R [ B Bt 5 BE e 7™ Ik 45 4
AAAEN G IRIEROG R, ARk 5 4 & BAL I S R B (T, TR %2 [27])

MR AR TR [ Y 25 SR T R, BT B R R L G R e A DL K BRI AEAE S A IR [ R
UESE TR — o SURIESZN R AT R, BT 205 I R R DA Bl b 45 4 5 BR AL O 3 B AR B ™ M
R AT
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5.2. it—E5tR

T EAR TR, BT DR AR AR B T A RSSO, R R B AR AN O8N, AT
SRR X P E R AL TE . PRI, ASSCR s s IRl TR A, K30 v e i R R Mk 2 A
DAL T B2 TR Y RN o 5, AR SORI Y 52 22 AR B 6 2 2 M0y e B A b 5 M LA T2 4 22 1) 1 A
Fefho HK, ASCE R I R U R AT R A 1T

5.2.1. ZEBHEXERE

ERHT R 20T, BT AR . Bk, TEMESABEER. A SCRAFEAR
HuIX A\ 35) GDP ZERUR A 23 BE B L IR E R . FLUR, S22 SR BORIG 0 & B AAAE S (A ek, 48
Hoe SUL(9).

n o 2?:12?:1“]5 (Yl _?)(Yj _?)
lez;wﬁ Zinzl (Yl B ?)2

Hrp, o REIARETIXREEL v OME, W S RIBCERERE, A ERNEREA-1 2] 1. 5 RT%
W, RORAFAERAIEA R, RZ B RF AR, GERILES.

M5 ATLAE H, FRIE LS50 S 24 R 808 Moran’s TE R ZHUE L N #R T-%, (HRE M 4EH0F
AEE, XRY AR P AR A B AR SR AR . SR, 7Pk 45 44 & BAL ) Moran’s T{E#RK T
%, JFHrARECEEN TR AR, XU W] R 2 IEA S R, R SR R R
W T EORTF BT BT R 5 77\ S5k & PR 22 [ 23 R AH DA

(€))

Moran's [ =

Table 5. Moran’s I index changes of China’s industrial structure optimization and upgrading from 2013 to 2022
F 5.2013~2022 F A E = AR ALTHREY Moran’s | FEE

P gL = AL, Pk G A
Year Moran’s | Z1a Moran’s | Z1E
2013 0.178 1.365 0.602%** 4.168
2014 0.169 1.312 0.572%** 3.894
2015 0.202 1.532 0.533*** 3.631
2016 0.159 1.276 0.500%*** 3414
2017 0.233* 1.719 0.553*** 3.836
2018 0.219 1.637 0.563%** 3.883
2019 0.078 0.755 0.530%** 3.648
2020 0.312%* 2.329 0.475%** 3.313
2021 0.210 1.608 0.525%** 3.634
2022 0.245* 1.848 0.621%** 4.215

VE: ek owex 2 RIEEORTE 1%, 5%, 10% M 2 F MK F FRE

5.2.2. EERTEBEREN

(1) ZEHEAEE R EEALR

ST P SR A ERA I 2 (R AR, DL A5 R B IR T R S X 5 T 5 SRR,
AR Sz F A () i AR SRR SR T A 5 R B R PEML GE R RA TH R A R RE . S T S A B S| N 4% ]
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TR, BRUGET LU R R, SRR 6. £ T PR,

Table 6. LM test results
6. LM IR

g LM-error LM-lag Robust-LM-error Robust-LM-lag
Statistic 105.441 45.764 61.214 1.536
P-value 0.000 0.000 0.000 0.015

Table 7. Wald test, LR test, Hausman test results
% 7. Wald #3& . LR #£3&. Hausman #3545 R

Wald #;56; LR &5 Hausman £ %
a P fH 7 P i a P {H
SAR 3.95 0.4122 52.66 0.000
SEM 16.31 0.0060 53.38 0.0000
SDM 14.83 0.0111

MRIERIGEE R, LM IR iHAs 7 RS, LR Al R A . SR, Wald 656 rh 42 a) i o 1
R PAEON 0.4122, Rl REMARL . P, SREHE, ASCEEER AL AN RO . B4,
Hausman 656 5 Z 4026 1 )RR, RUIBDERMNEIL. 2R E, ASCR R RO 2 (R AL SR A

(2) Z AR FRARBRN )

AR LeSage A1 Pace [28] A iz, 8 G (i I 101 VA SR BCAT 0 A A7 e 22, R Bl 2 B A ek
1 BRI RONE A D LR RN 5 T8, BAR LR 8.

BN RN BT LU R AN DX P M S AT R PR L. &5 R T, P asF R
JEACTAFIR 1 1%, AL P LS AT KT RN B e 2.92%, W] LAy 45 R et Pk g M i e 7t
R TTRRA A PTUE, eE TR TR o TR B A TR R, LR R BB A X B & R
JEX AR X P M S ARAC T B S SRR L o R TR, AHE XEC - 2 5F R KPR & 1%, =
it ) AT b X P G5 AE DA T K P AR N 5 2.294% . 05 2, BT 0 IR R JRAE 52 ARk = M 45 44 £
AT [RTRN,  Xof AT b X7 M 8 A4 R DAL T+ A7 A I T R AR, RS T AR SCRImIE FufBe e — o TRk,
FLRAC L A 1A R, G B 285 R 7P M 2 R (LA T 4 4 22 1) Sk A

Table 8. Effect decomposition of spatial Durbin model
= 8. TEMEERNBN 2

A (1) HEHR (2) [AEERRE (3) MR
2.920%** 2.204%%* 5.214%%%
dig
(15.73) (8.18) (15.10)
P AL &= il | £kl
I [ ] 5 24 82 Pl P Pt
B3 I 5 RO ARAE A Sz
N 300 300 300
R-squared 0.760 0.760 0.760

VE: ek owx 2 RIEEORTE 1%, 5%, 10% M 2 F MK F FRE,
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5.2.3. REMRE

N R VS I TS FE, AN SR & A% O i R A 8 N 8 R A 4 PR V9 o 7 =Kot i 4545 18 o DABRAIE
H—, BB E. AUEHHT I ESRIEEEEERN)HAT . B, FEREARER: K
FEAFEIRGE 5 2 2015~2022 4. R WFE 9. MFE 9 Al %1, D RRNAE 1%HKF FRERNIEHE, RKss
REZATSIESE R — 8, I Z AT TS R R R R .

Table 9. Robustness test
9. FREMRI

. (WEHEFE T K Efa4l: finance Q)HAFFIAEAAER : 2015~2022 “EHE
" BN [EIEE A ISe v BN Bz 9 ISe v
4.799%% 1.942%%%* 6.741 %% 2.95] %k 2267 5.2 8%

Finance/dig
(11.44) (3.60) (15.50) (15.12) (7.95) (15.22)
35 ) A Eeeil Eeeil ekl 25 i) 75 Eiil

TE: kwr ok R RIEORTE 1% 5% 10%AYEE MK B3,

6. HIRSEW

MRAE R E 2013~2022 FEMIEARBIRWIT T, AR CHF T BFERTER R LSS AT 52
M. WFFLEE RRI: (1) BFEsr R EX =458 T+ 90 B 2 AR RE e, [B1A R ECH 0.045. (2) #F
LT RN P A B B B IR RS, [FARECH 1.149. ARYE A REAT A, BrEatk
J& 3 B S P SR A BASR SEIL S M R A T . (3) 2D i I, B &t R A
W EEFIRACTH RAFAE A (RSB, B RECH 2.2940 At T 45 FAE R AR PR 58 J5 A1 T

BT EIRGTER, ACRHWTED: (1) MRECF SRR R85 T RPN B, REHFEF
BN R R B, 7R BN IO R AR R ARE 35, I R Sl i A R B0E . 477 b Ee
W N F AT R R EZES) T, e G- T R4t 8 7). tbabh, Inasser &5 E = K=k
HBEMSH, BT E5 R RN, HEB IR 2. (2) K\ FE TR 13
TEH . @5l 2 £ BARIEBAR Z R AT (S BRI, AT BRG], Xl g M AL T A7 78 25 1)
FRIERE RN B, B EhECE AT X — AR, RS X B A B R RS, IR A
RiBiE, LIEBHIX S TS5 EFE. Wwdbs. B RS 0 AR I LB 20 R AR RIS,
Ao RIEFAE R — BB R, 7000 RISt P g e A0 T 4 1) 23 TR ST R A A

EETH
G EARE AR BT A A M BGE AT ARG 5 AL RIS (2023BIBO0S).
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