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Can the integration of digital and real economies promote
high—quality development of population urbanization: A case
study of the Yangtze River Delta region

LIU Rongjun', ZHANG Jinxue', LU Jian', WANG Huf®

(1. College of Economics and Management, Hebei Agricultural University, Baoding 071000, China;
2. College of Economics and Management, Qingdao Agricultural University, Qingdao 266109, China)

Abstract To clarify the impact of the integration of the digital and real economies on the high-quality development
of population urbanization, this study uses panel data from 41 cities in the Yangtze River Delta region from 2013
to 2023 as samples and constructs a coupling evaluation model to determine the level of digital and real
economies integration in each city. Fixed effect and mediating effect models were employed to empirically explore
the impact and mechanisms of digital and real economies integration on the high-quality development of
population urbanization. The results show that: 1) Digital and real economies integration can effectively promote
the high-quality development of population urbanization. After considering endogeneity issues and conducting
robustness tests, this conclusion still holds. 2) Mechanism analysis indicates that digital and real economies

integration significantly promotes the high-quality development of population urbanization through three
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pathways: promoting economic agglomeration, optimizing the employment structure, and enhancing green

innovation levels. 3) Heterogeneity analysis shows that this promoting effect is more significant in large cities

and low economic development cities. 4) The positive impact of digital and real economies integration on the

high-quality development of population urbanization has a nonlinear increasing threshold effect. 5) Digital and

real economies integration has a significant spatial spillover effect on population urbanization and can promote

the high-quality development of population urbanization in adjacent areas. In conclusion, the positive effects

of the digital and real economies integration should be fully leveraged, differentiated development strategies

implemented, and a regional coordinated development pattern established to enhance the high-quality

development level of population urbanization.

Keywords the integration of digital and real economies; population urbanization; high-quality development;

spatial spillover effects; Yangtze River Delta region
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Table 1 Evaluation index system of the integration of digital and real economies

— A8 bR g EiEg & b5 i W] AL e
Primary index Secondary index Indicator description Unit Attribute
R E PPN ER=XEE I XiINI & S NN % +
s AR R AT R o i
e S TR0 K AR A o +
Digital economy -
HREMAESC M AERAE S B PN +
By g b By B e +
SN o5 GDP e % +
FUAE L b Tl Al A8 20 f¢. e +
SR R AL P -
SR G b S 1 G s A +
Real economy N gt 22 00 2 i 2 A PN +
TR TR RS TR Ml N B L % +
ARGV R RS BBLLL Tl RED £ AR JE % +

TE ORI bR O IE T AR bR . R 21F] .

Note: + indicates that the indicator is a positive one. The same applies to Table 2.
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Table 2 Evaluation index system of high-quality development of population urbanization

— %I by TR 15 b 5L W] FA Jai T
Primary index Secondary index Indicator description Unit Attribute
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AR A % +
PM, ;e & pg/m? —
N2 bl ¢ 3t T AR m’/ A +
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A\ FTIRTAL BL2 e TR ¥ ~
High-quality development of
population urbanization A HER BT NAE BR S A -
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SR JE RN AT S A JG +
B T R B R R R -
AR B R AR SR R B R % +
SRR B R R BT AR B R % +
Il BB T Rl %
T =" Ron %A bR O B R AR
Note: — indicates that the indicator is a negative one.
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Table 3 Descriptive statistics of variables
A i A 7 i ¥IE i 22 /M N
Variable type Variable Mean SD Min Max
B fit B8 B Dependent variable A K 3 Ak 5 B2 % 3.589 0.371 2.301 4.328
O B
BORRER BT 3.712 0.251 3.114 4.345
Independent variable
2 4R R AKF 8.295 1.036 6.071 11.162
AR e e e
. . ol 5 4 £ 1k 0.420 0.079 0.239 0.726
Mediator variable
ESSuRelp Y\ 6.595 1.350 3.497 9.916
2T R R 11.133 0.526 9.698 12.196
7l 25 K e 1.049 0.358 0.336 2.889
P2 4 A5 X T TR 0.027 0.018 0. 000 0.114
Control variable W0 B SZ T 0.608 0.215 0.255 1.107
B+ R B 0.162 0. 057 0.076 0.356
BB A K 0.036 0.023 0.004 0.178

x4 BIMENAOHELSRELZRNELEDFEER

Table 4 Benchmark regression results of the integration of digital and real economies on

high-quality development of population urbanization

RERLCL) - R A

REALC2) : Jm A 53

BERLC3) : Jim A &

A5 i il A i P il A i s il AR i
Variable Model (1) : Control Model (2) : Some Model (3) : All control
variables not added control variables added variables added
BUSL A 0. 839%** 0. 606%** 0. 544 %%
Integration of digital and real economies (0.081)> (0.080) (0.08D)
2% K KT 0. 493 0. 409
Economic development level (0.060) (0.070)
7l 4 R e 0. 0475 0.030
Industrial structure (0.023) 0.024)
XA R 0. 807+ 0. 793
Degree of openness (0.322) (0.319)
W OS2 0. 322%xx
Financial pressure (0.065)
B T TR —0.048
Government intervention (0.189)
B A ok 7 —0. 984#x
Technological innovation (0.309)
0.376 — 4. 143%x* — 3. 175%*
# B Constant t
W RO Constant term (0.292) (0.613) (0.779)
Il [ A City fixed effect = = b=
I} 8] [& 52 %% Time fixed effect = =S =
LM {E Observations 451 451 451
R* 0. 869 0.889 0.897

T o o fi 3 S R ORTE 106 5% F110% /K7 b 3 555 W o ARk . T

Note: *#*  #* and * indicate significance at the levels of 1% ,5% and 10% , respectively. The values in parentheses represent

standard errors. The same below.
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Table 5 Endogeneity test results of the integration of digital and real economies on high-quality

development of population urbanization

e I — U fipe R B

Lagged one-period core

H =) -5 L3 1 s e

Product of post offices

B explanatory variable and internet users
Variable BERLC4) BERLCS) BRLC6) : BRLCT) -
S HrB 5B S — B Bt 5B
Model (4): Phase 1 Model (5): Phase 2 Model (6):Phase 1 Model (7):Phase 2

0. 470%x** 0. 012

T H A% & Instrumental variable 0. 07%) (0. 002

e 1. 037xxx 3. 525%xx

Integration of digital and real economies (0.235 (0.618)

% 7% & Control variable C 4= 1l W Ryl RECE

T 2 BN City fixed effect 7 2 B "

fif il [ % A48 Time fixed effect 2 T = =

3 A g =N

bqyz.ux/@*m«%@?ﬁﬁ“g o 18, 720%% 95 240wk

Kleibergen-Paap rk LM statistic

T HAS R 5 T

99 LIV SA i . 36.428™>16. 380 28.736>16. 380

Kleibergen-Paap rk Wald F statistic

MM AE Observations 410 410 451 451
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Table 6 Robustness test results of the integration of digital and real economies on high-quality

development of population urbanization

R (8) : B e i 0
fif B8 it
Model (8) : Replace

=N
A2 ar
Variable

independent variable

BT C9) « 38 4% I (11D« BB A

FALC10) : 45 BB

| AR = e =L
o 15) ww R
edet R Model (10) ; ode :

Increase control Change the sample

Shrink tail

variables size
e R 0. 025%* 0. 588*x* 0. 532 0. 482
Integration of digital and real economies (0.011) (0.074> (0.076) (0.081)
% 4l A8 & Control variable RECE SR SR o g il
e 1.128 — 2. T50%x*:* 2. 433%%x — 2. T49*xx*
AR Constant term (0.809) (0.855) (0.752) (0.766)
Ik T [ % 2R City fixed effect I = o =
15} 8] [& 52 %W Time fixed effect = JE = =
ML E Observations 451 451 451 407
R? 0.944 0.916 0.903 0.910

1Y BE R B 2 B A e Sk W T A S T Y
KFAEAA R R 25 . I, 76 50 B BT g &
I TR AR B S R T AR B (1D R 25 R
g bl A, mH R AT S R B E MO AR,
Ui B 3 o [ 2598 SR AR R Y
3.3 FAMEKE

SRS R R W] B RS A SRR TN T
A8 B R R, AR AR S8 TR A 43 BT S Rl 3 5 el
Tofr 66 428 [e0) 22 5 e N 0 3l LA v O o R R [T 0T 45
WRT, NATFER P AR RE B (12) 45
R B A AT R L K LR ER
1E U B A0S0 il A e A ) 3 IR 48 U AR ROK T Y 4

PAE e S ENIS I & o s NIV R A S N R SRR
Gy LA A 3 Al 18] B3 [) 5 VR R U, I 5145
JE 7= 2 () A B X IR R, DTG 5 Ak Xk 2 3 4R
AN o ML &5 #4114k 0 TP A S R A AR A
(1D IR B Al & G T R ECE 5% K L
35 R IE U B S R e R R 25 R Ak . W)
DL, B0 il 3 2o 4 B R B R 5 S AR 2 U TR B il
EE R A 7S (L P S R NE | 3 A = R VAR
Mg i B30 57 8 1) AR A 7=l 7% 8% DT AR Ak DX 38t
NSRS N- SR S D SIS ST = g 1
(OS5 R BR B m A AT 28 1% K7 &
53O0 OE U BB Rl A AR T T SR BT K O 1 4

£7 BEBAMADSAAERELRNDALLORE R

Table 7 Mediating effect test results of the integration of digital and real economies on high-quality

development of population urbanization

BT (12) : &P R

B3 kg B4 S A

V/a%iile Model (12): Economic Model (13): Model (14) : Green

agglomeration Employment structure innovation

B A 0. 965%** 0.197%* 1. 3495

Integration of digital and real economies (0.143) (0.097) (0.34D

¥ il 28 Control variable e 4 1l e 4 1l e

RO Constant term ((1) 2?2) ((1> §;2> 7(37> ggzj*

IR T E 22 R0 City fixed effect B B oA

f 1] [ 72 %% Time fixed effect 2 B2 P

LI {E Observations 451 451 451

R’ 0. 886 0.639 0.853
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Table 8 Heterogeneity regression results of the integration of digital and real economies on high-quality

development of population urbanization

FERIC16) 2 F /NI T
Model (16):

BRI (15) - R
Model (15):Large-

=X
AR

Variable

Medium and small

BORICLD) & W R
J& Ik Tl
Model (17) :Highly

BRI (18) : IR 22 UF
334
Model (18):Lowly

scale cities cities developeq ‘economic developefi .economic
cities cities
BLRl 0. 574xx% 0. 495%x* 0. 207%x 0. 426%%*
Integration of digital and real economies (0. 154 (0.100) (0.099 (0.107)
21l 2% & Control variable ST o BT BT
HEH Constant e Then e (o848 (1,259
IR T E 2 BN City fixed effect s I = s
s Ja] [ 2 2% 0 Time fixed effect £ B T =
2H ) 22 S A6 56
ill:jr—ﬁgrj;u%d%ﬂerence test =0.001 =000t
WL Observations 187 264 231 220
R’ 0.907 0.901 0.929 0.926
3.5 AR K =S 1) W R S i 3.278 TV AN [l 9 25 3 i 5 10 fr 7, AR 24 4K
3.5.1 AR AR ST KPR T TR R, ARCSE RS A 500 1 5

B Rl 5 ek N1 Sl B AL 5 i A e A AR AR 2R
A 0, A AR T 30k BROR S il A O T A A2 o ol
o AR R E A RO B A H 3R 9 T,
SCRRG AR B AGE TR TR A A, AR

KO 5N A R 0T R R 3R R GE A O OR
FLFHCN 0,298, ARG Kk AR
[l 22 80 0. 337 Hal i 5% & A 5, oAk A
5oty B N DT B B IR H3 B ST o Bl RS il A KT



5114

XA FUILRR S BE AT L N O SRR A i 0 A JR —— LA T = A U 31Xy 44 115

R HIMAMAOWHELSRERRNIHMERELER

Table 9 Threshold effect test results of the integration of digital and real economies on high-quality

development of population urbanization

. o (e
ljﬂmli |]$‘m§& F{E P{E Crmcal value
Threshold variable ~ Threshold number  F value P value
10% 5% 1%
Hscm g e p 30. 68 0.034 23.563 28. 255 40.109
Integration of digital
and real economics KT TR 21. 66 0.102 21.773 31.071 62. 358

F10 HIBMAEMAOBHELSRELZRYNIEHMEIEER

Table 10  Threshold effect regression results of the integration of digital and real

economies on high-quality development of population urbanization

A B4 P1{H
Variable Coefficient P value
szl A (DR<C3. 278)
Integration of digital and real 0.298(0.134) 0.032
economies (DR<(3.278)
BSR4 (DR>3.278)
Integration of digital and real 0.337¢0. 130 0.013
economies (DR>3.278)
- — 3. 326%%*
H KL Constant term €0.561)
¥ il 48 & Control variable B ¥ il
WM {E Observations 451
R? 0.882

FEPE T, I AE R B B O T B T
Pl 28 W% 28007 8 A WY S0, 8 sk o bR IXC sl 1] 0 3 2 )
Ry sh, Wm R AR L2 3 T N H I E
A T R
3.5.2 Fla k& E

B S A AN AT DL AR Bl XN 3 B Ak v
R R AW, Hm S LR X,
J6 T A R B 22 FR BOE X BRSNS A
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Woald £ 56 458 4 7 1% 7y S 2 PR 55, U B 18 B
SDM # AR 25 5B 16 4 SEM A1 SAR #% #1 ; Hausman
T 3 7E 5% 7K P b A o J AR s . DR O g ERORL I S 2K
JNj 753 [) Aok AT AR R B LR

FE R [ 5 2500 T B s () B A A R 3 ] i
Ji R TR 43 S e 5 B S Al XF N 1T 3B A v T R
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Table 11  Spatial econometric model test results of the integration of digital and real

economies on high-quality development of population urbanization

H6; 55 44 B A6 55 2% 7Y ge it P1H

Testing name Testing type Statistics P value
LM-error 36. 395 <20. 001

LM # % Robust LM-error 38.659 <<0.001
LM test LM-Lag 4.296 0.038
Robust LM-lag 6.559 0.010

LR ¥ %% LR-SDM-SAR 69. 56 <0.001
LR test LR-SDM-SEM 74.30 <0.001
Wald £ 5 Wald-SDM-SAR 66. 55 <0.001
Wald test Wald-SDM-SEM 79.98 <<0.001

Hausman £ 5

Hausman test

Hausman 18. 26 0.011

F12 LA AOBEATREL RIS B HA MR 5 R
Table 12 Spatial spillover effects test results of the integration of digital and real economies on high-quality

development of population urbanization

SDM #5714 SAR B
SDM model SAR model
AR
Variable 2% ] 218 42 4 B 25 I A 2% 0] 218 42 4 B 25 I B
Spatial adjacency Economic distance  Spatial adjacency  Economic distance
matrix matrix matrix matrix
sz gh 4
Bkt " . 0.426%** 0. 278%x* 0. 503%** 0. 334#x*
Integration of digital and
. (0.073) (0.067) (0.075) (0.067)
real economies
X B sLEh A
ixszt*mLth f digital 0. 7907 0. 7167
ntegration of digita
Sration o7 Cig (0.197) (0.162)
and real economies
1l 28 /= Control variable RECK = il RECK RECK
Spatial th 0. 180%x* 0. 427%x* 0. 228*** 0. 586%x*
patil.rho (0.076) (0. 064 (0. 059 (0.048)
R 0. 430 0. 354 %k 0. 511 % 0. 364
Direct effect (0.074) (0.069) 0.077) (0.073)
(1] 422 5500 0. 775%%* 1. 372%%*x 0. 139%** 0. 450%**
Indirect effect (0.184) (0.271 (0.045) (0.112)
BN 1. 205%*x* 1. 726%%*x 0. 650%** 0. 815%**
Total effect (0.194) (0.292) (0.099) (0.169)
Sl /D 2 ; . ; .
City/Time fixed effect = = = =
R? 0.870 0.868 0.874 0.877

TE - W2 25 IR ASUER 4 I 5 W< B0 - 38 78 S Rl 14 25 il /5 0
Note: W indicates the spatial weight matrix; W< Integration of digital and real economies indicates its spatial lag.
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