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Abstract

The advent of the digital age has witnessed the rise of digital technologies and the continuous ex-
pansion of the digital economy. The development of the real economy cannot be separated from the
transformation and upgrading of industries, and the digital transformation of industries is an inev-
itable path for the in-depth integration of the digital economy and the real economy. Based on the
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panel data of 11 provinces in the western region (excluding Tibet) from 2013 to 2022, this paper
constructs an index system of the digital economy and industrial transformation and upgrading,
and uses the fixed effect model to study the impact of the digital economy on the industrial trans-
formation and upgrading in the western region. The conclusions are as follows: (1) The digital econ-
omy can significantly promote the transformation and upgrading of industries in the western region;
(2) The effect of the digital economy on the transformation and upgrading of industries in the west-
ern region is heterogeneous; (3) The digital economy can promote the transformation and upgrad-
ing of industries in the western region by promoting scientific and educational expenditures.
Through this research, a better understanding of the current situation of the digital economy and
industrial transformation and upgrading in the western region can be achieved, and ideas for the
digital transformation of industries in the western region can be provided.
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Figure 1. Schematic diagram of the influence path of science education expenditure as an in-
termediary
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Table 1. Evaluation index system for the development level of digital economy
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Table 2. Evaluation index system for industrial transformation and upgrading level
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MG RITH B REAAS 2
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Table 3. Regression results of the benchmark model for industrial transformation and upgrading in the western region from
2013 t0 2022

% 3.2013~2022 A ERHE X Fol aE BRI AR BOEAR B E] 345 R

Bl ey ) (3) (4) (5)
DIG 0.729%%*
(12.08)
DIGI 0.258%*
(2.87)
DIG2 0.283%%*
(3.94)
DIG3 0.579%%*
(13.69)
DIG4 0.599%#+
(9.01)
pgdp ~0.035%*+ ~0.040%* ~0.022 ~0.052%#* ~0.046%#*
(-5.36) (-2.52) (-1.34) (-8.23) (-7.18)
fdi ~1.106* ~2.661 ~4.101%* ~0.691 ~1.425
(-1.88) (-1.66) (-2.85) (-0.53) -1.71)
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urban 0.367 0.962* 1.008* 0.705%* 1.256%**
(1.53) (2.15) (2.02) (3.01) (5.06)
ftd —0.211** 0.091 0.253 —0.186 —0.098
(—2.81) 0.44) (0.96) (-1.72) (—0.84)
soc 0.008 —0.335 0.336 —0.099 —0.048
(0.04) (-1.03) (1.55) (-0.64) (-0.25)
Constant 0.279%* 0.079 —0.099 0.210%* —0.103
(2.53) (0.36) (-0.44) (1.84) (—0.86)
Observations 110 110 110 110 110
R-squared 0.863 0.662 0.691 0.854 0.828
Number of id 11 11 11 11 11
A i 5 R YES YES YES YES YES

4. Rafgtkreis

L. R IR ]
HBE— P S AR, [BIRSSR WK 4 FR.

TEAMAR [ 52 28 (Company FE)FZEA_F NN 1 B[] [ 52 U8i(Year FE), #5H1] 7ASBERT A5 40 A4
REALE AR i B ) 7 A ) 22 W DR 3R o 3K P00 B ] 5 KR ) 5 NG i 1 RS R AR, e T B IR R R SR 1

T2 -

Fr A AL R-squared {E 3% 1(0.739 £ 0.924), FBIBAS KA (ITU, P2k R R KF) iR
J1E, B DR T AR ME R AR . BV R EKF(DIG K HPUANERE DIGT. DIG2. DIG3.
DIGHEFTA M ENEFISTE 0.05 KT ERE, HREFT 8, RUEFLT P TH E R

SOMAAE AN YR EME AL rp S R FF— B0, 32D USE 1 30 [m] A RS f 1k

Table 4. Regression results of robustness test under controlled time effect

4. RN E N TR M EVAER

B (€] () 3) “) )
DIG 0.785%**
(12.07)
DIG1 0.326%**
(3.55)
DIG2 0.728%**
(5.67)
DIG3 0.643%%*
(16.45)
DIG4 0.702%%*
(11.53)
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pedp —0.031%** 0.001 —0.053%* —0.022%* —0.033 %%
(-3.20) (0.06) (-3.12) (—2.87) (-3.57)
fdi -0.120 -0.679 —5.108%** 1.207 0.655
(—0.20) (—0.66) (-3.70) (1.55) (1.24)
urban 0.289 1.807 0.742 0.315 0.099
(0.43) (1.31) (0.67) (0.47) (0.22)
ftd -0.199 0.162 0.196 —0.258%* —0.172
(-1.57) (0.87) (1.06) (-2.37) (—1.45)
soc -0.391 —0.777 -0.363 -0.009 -0.118
(—1.65) (-1.73) (—1.03) (—0.05) (—0.62)
Constant 0.320 —0.451 0.178 0.252 0.370
(0.91) (-0.66) (0.31) (0.74) (1.56)
Observations 110 110 110 110 110
R-squared 0.905 0.739 0.815 0.924 0.900
Number of id 11 11 11 11 11
AN [ 5 RO YES YES YES YES YES
ISF 8] ] 5 248 YES YES YES YES YES

ii. HIkk 4 MHEBKX

VEEH X VR X (NS Bl T . IR TT A . BUR SRR SIS EE 5 TH T fg 5 3L
fhAE AR XA AR R E 2R Wi HIBRIX L [IE1X, AT DU S0 3 AE (] )5 25 52 75 75 58 [R5 (R A R 47
SRIROT, HE— D IR S Bl A i

S B XS RS R ande 5 Fios. 5 BRIX G, BF&u R EK(DIG K HTUAYE ) I &
AR EENIE, BHAFT S5HEUAERIT— 3. X R UEFL T R TR IE [F 2 FEAN R R A 3
JRAL, BB IAE 7R HEEA R g, A, BIBR AR X, &AL R-squared E AR5 (0.662 F
0.863), RIABALNFAZEATU, FrAE R Gk IR 18, 1E— 0 3CRe T 3 [ H AR e

Table 5. Regression results of robustness tests excluding autonomous regions

5. B BERR TR E MR EIREER

B 1) (2 3) ) (5)
DIG 0.729%%*
(12.08)
DIG1 0.258%*
(2.87)
DIG2 0.283%%*
(3.94)
DIG3 0.579%**
(13.69)
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DIG4 0.599%**
(9.01)
pedp —0.035%** —0.040%* -0.022 —0.052%%* —0.046%**
(-5.36) (-2.52) (-1.34) (-8.23) (-7.18)
fdi -1.106* —2.661 —4.101%* -0.691 —1.425
(-1.88) (-1.66) (-2.85) (-0.53) (-1.71)
urban 0.367 0.962%* 1.008* 0.705%* 1.256%**
(1.53) (2.15) (2.02) (3.01) (5.06)
ftd —0.211%* 0.091 0.253 -0.186 -0.098
(-2.81) (0.44) (0.96) (-1.72) (—0.84)
soc 0.008 -0.335 0.336 -0.099 —0.048
(0.04) (-1.03) (1.55) (-0.64) (-0.25)
Constant 0.279%* 0.079 -0.099 0.210% -0.103
(2.53) (0.36) (—0.44) (1.84) (-0.86)
Observations 110 110 110 110 110
R-squared 0.863 0.662 0.691 0.854 0.828
Number of id 11 11 11 11 11
NI YES YES YES YES YES

iii. GIG A — R A R

25 R U15E 6 Frn. 16 G —B(DIG-1) A1 5 P HH(DIG-2) R A b, $ 7 2857 R K- & 5

REF NI, H

zeni=)

s

SHEAE RN — B IXRBIE TR R TR 2 D 1 T S MR A R  T8]3 i 25

NIRRT, B D UE T I R RS . S SR S PO b, R-squared {75109 0.788
A10.657, REIBADS RIAZEATU, P ML BTGRP BR800, BE—20 S0RF 1 L UE [l A RS Tt .
BEAk, i JE — AN Ja PO AR R R, KB S HI AR B (I fdis urban. ftdy soc &) PEAT R EOT 1]

S FEAE )RR B, RS [ U] 1 5 SRORT I 8 7 J R0 AN UK

Table 6. Regression results of robustness tests for the main explanatory variables lagging by one and two periods

6. TEMBTERE—HNRHNREMERIEAER

A 6] 2
DIG-1 0.737%%*
(7.50)
DIG-2 0.490%**
(3.34)
fdi -1.451 -2.238
(-1.32) (-1.55)
urban 0.320 0.912%*
(0.98) (2.27)
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3
ftd —-0.107 0.504
(=0.79) (1.57)
soc -0.279 —0.306
(-1.53) -1.73)
Constant 0.394** 0.120
(2.69) (0.56)
Observations 99 88
R-squared 0.788 0.657
Number of id 11 11
AR i S R YES YES

5. P RUSR

ZRTLHE(2022) % T P A RS A IR A, FEBERAT “PIAANE” ZA I P2 208 S (tee) T 4%
B AERI[15] BASERMZE 7 Fios. 25— B RIAF, 825 kK R (DIG)X kA6 BT 44 (ITU)
A R0 0.785 HAE 1%H0KF B 2. X —4 R0, BF @D iR T ae i 25 et = Wb 4% p
TH A5 & B UM o AE 55 — P nlH v, B 22 5 KR /KT (DIGY X B2 2007 52 i (tee) 181 UH R H0N 1.823,
HAE 1%HKF R X—88RIIE J #r &5 B B0a S IEm g e, BIer @it ik
JE RE s 5 SR AE RO E GUR I BN -

LE MR A Z R AT, B2 HR S (teo) TER A5 (DIG) 5 7 ML BT R (TU) Z AR 4% T B2 1)
FAER . BT, BT AP R AL BRI T 2, 3 1 A2 30 S R X —

gi bprik, W DAERIER G RO,

Table 7. Regression results of the mediating effect test

® 7. PABELKIEEYILER

(&) 2
B ITU tec
DIG 0.785%*%* 1.823%*%*
(12.07) (5.77)
pgdp —0.031*** —0.106*
(-3.20) -1.97)
fdi —0.120 —11.100**
(=0.20) (-2.39)
urban 0.289 3.635
(0.43) (1.25)
ftd —0.199 0.910
(-1.57) (1.62)
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soc —-0.391 1.315
(-1.65) (0.90)
Constant 0.330 —1.098
(0.83) (—0.66)
Observations 110 110
R-squared 0.981 0.984
AN [ 5E R YES YES
o ) [ 5 RN YES YES

6. StIRTER LS

i HEr b XA oy

RSty Beib. Hlt. HilE. TR BN m o ondtds, K. =R UL S SR
BPATEIX RN 73 rT7 . RS R A 8 fis.

XFTACTT L, AEANEL S I ) [ 5 RS R (D) Hh, DIG I REO 0.555, HAE 1%HIKF LR,
FEALE I 1] [E] 52 N A A (2), DIG 19 R ECH 0.497, HAE 1%M7KF E&E . T UG, 726X,
By @G P R T A W I AR o, HIE Ve 75 Pl I 18] [ 2 RN, SRR RSB X T/
JIHIX, AR I A [ E RN AR (3)H, DIG I ARBON 0.637, HAE 1%MKF B8 . 205 E
[ 5 SRR (4) 1, DIG RECN 0.698, HAE 1%M/KF R . rTULEH, [FRIFEER X, #F
LES LB BT A R AR RN, HIE 18 T PR I 8] [ RN, SR AR

LRERE, Br et W RTI 00 1E A e £ AL s AN R s 4 8, (E A % ) AR B X R A A
X 5

Table 8. Regression results of heterogeneity test by northern and southern regions

= 8. ZEdL Xk o B F B AR B VA5 R

677 [2pg
B 1) (2) 3) 4)
DIG 0.555%%* 0.497%%* 0.637%%* 0.698%**
(4.48) (4.29) (8.17) (13.24)
pedp ~0.040% % ~0.009 ~0.005 0.001
(-6.50) (-0.92) (-0.36) (0.06)
urban 0.864%* 1.991 ~0.271 ~0.057
(2.85) (1.99) (-1.21) (-0.22)
fdi ~1.093 ~0.698 ~2.845% ~1.825
(-1.53) (-0.89) (-5.72) (-2.06)
ftd ~0.095 ~0.122 ~0.117 0.019
(-0.56) (-0.73) (-1.26) (0.09)
soc 0.292 ~0.141 0.117 -0.231
(1.55) (~0.43) (0.43) (-1.02)
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Constant -0.022 -0.653 0.521 %% 0.397
(-0.15) (-1.25) (7.90) (2.09)
Observations 60 60 50 50
R-squared 0.763 0.868 0.935 0.958
Number of id 6 6 5 5
AN ] 5 R YES YES YES YES
I 1] ] 2 A% 82 NO YES NO YES

il & N SE R4

1 ANEG PRI E P BRI 9 B .

Table 9. Average per capita GDP of 11 provinces in the western region over ten years

F9. ARMEX 11 MERITHE+FNFHAE~2E

BPATEIX AP NI A R
HER 66431
R 66150.4
e vh 59041.6
B 49329.1
| 48910.1
THE 48677.9
Hilg 44394.2
=M 42890.9
i 38461.5
Bt 37606.4
HM 32017.1

LA 450,000 1270 NI A = B MR o 7, Forps T 450,000 {2 0B RATEIX A HK. N5
s BEF. BrEE. DU TR, KT 450,000 {LICHIE A EE. s T SN HR . [IESE R

2% 10 fi7ms

XTSI, AN I 8] [ E RN R (1) - DIG IR0 0.696,  HAE 1%H17KF |
W o ARSI ] E RN R (), DIG I AREON 0.623, HAE 1%KT ERZE. aTUEH, £&
NEPEIIX, By Bext P b TR B2 IR, HLIG IR 42 i 1A [ 8 RN, SR i
PP e X FARNIY B DX, AEAVEL 5 1) [ 5 RO AR (3) ", DIG IR ECN 0,402, HAE 1%[117K
R RS A 2 A I (4, DIG FIRECN 0.445, HAE 5%HKF ERZE. TTLUEH,
FEARNI X, BTG st P R T 2 2 AR 0, B EE IR R B /N T i AP (E X

gi bprik, W UAEBIMER U = BROL.
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Table 10. Regression results of heterogeneity test classified by per capita GDP
F 10. R AHWEFESENSH SRR EVFER

NFIEF=E > 450,000 147T AYH = AE < 450,000 147G
Gl M (2 3) )
DIG 0.696%** 0.623%** 0.402%%* 0.445%*
(10.26) (8.68) (5.35) (2.60)
pedp —0.045%** —0.041%#* —0.039%** —0.030%*
(-6.62) (-4.77) (—5.20) (—2.77)
fdi —0.488 —0.764%* -1.945 -0.222
(—0.83) (—2.97) (—1.35) (—0.20)
urban 0.869%* 2.642%* 0.810%* -0.330*
(3.20) (4.47) (3.45) (-2.25)
ftd —0.195% -0.088 0.018 -0.142
(—2.77) (—0.74) (0.10) (—1.46)
soc -0.255 —0.750%* 0.074 -0.158
(-1.21) (-3.85) (0.32) (—0.92)
Constant 0.091 —0.790* 0.084 0.582%*
(0.84) (-2.33) (0.67) (12.04)
Observations 50 50 60 60
R-squared 0.927 0.968 0.750 0.860
Number of id 5 5 6 6
AR 58 BB YES YES YES YES
HSF 8] [ 5E 248 NO YES NO YES

5. G REW

ARSCUFR T U B X BT 22 B R AR BT AL, I8 PR (R0 B e 5t R R AT A
MR T AT EATINEE , AEIXAN TR L, S ] RS A I H A R . SRR B, BT
o5 T U2 et 7O A PP A R 2 B T, B B AT DUE R HE R BOR SH T  l
BT =, Byt v X L TR R B A F B RCR . SR

(1) By astim, I et v, A BRI E T2 5 K R

BT LB IRTE R R BEMRIR A, S I AS T A e W v B Bt AT RN T it o i 242
DrR e tta Jr. 88—, RPN 5G. KBl N TRRE. YBM . TSR 800 B RBEAT 1
KRB IRBERIIN, AWIRR I BT RN Bgm st 58—, IR M 5ok, 28
=, BUNREAR AT RESRE P A T &R 51 SR, Bl E 5838 HACR m IEsELE], ftk
PP E A RE P AR, IR, R T SRR, BRI HENARAE,  SCitiZE R
I 22 BrBURAE

) PR I, P B S A B CPIRINT (e R D K R

FEPE I X e R T I R T, e TS 0 AR R B P R A R BB E S 35
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