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Analysis on Measurement, Spatiotemporal Differences and
Influencing Factors of Digital Economy Development
Level in Chinese Provinces
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Abstract: Based on panel data from 30 provinces (autonomous regions, municipalities directly under the Cen-
tral Government) in China from 2015 to 2021, a comprehensive evaluation index system is constructed from
the five dimensions of digital infrastructure, digital innovation environment, digital governance, digital indus-
trialization, and industrial digitalization. The entropy method is employed to objectively measure the develop-
ment level of the digital economy in each province. Kernel density estimation and Theil index are employed to
analyze the spatial and temporal differences. The influencing factors of the development level of digital econo-
my are analyzed by constructing the geographic detector with the optimal stratification. The results show that
the development level of the digital economy and sub-dimension indicators in each province have increased sig-
nificantly. The leading regions of digital economy development are in the eastern part of China, and the pro-
portion of provinces with low-levels is declining. Compared with 2015, the overall difference, intra regional
difference, and inter regional difference in the level of digital economy development in 30 provinces (autono-

mous regions, municipalities directly under the Central Government) in 2021 have significantly decreased.
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During the investigation period, the influencing factors of hierarchical heterogeneity in the digital economy de-
velopment level, in order of average explanatory power from strong to weak, are government investment, eco-
nomic level, urbanization level, human resources, and industrial structure.

Keywords: digital economy; spatiotemporal difference; influencing factor; geographical detector
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Fig. 1 Digital economy development level in 30 provinces (autonomous regions,

municipalities directly under the Central Government) of China
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Fig. 2 Sub-dimensional level of digital economy development in 30 provinces

(autonomous regions, municipalities directly under the Central Government) of China
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Tab.2 Mean value of digital economy development level in 30 provinces (autonomous regions,

municipalities directly under the Central Government) of China from 2015 to 2021
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Tab. 3 Average level of digital economy development level in 30 provinces (autonomous regions,

municipalities directly under the Central Government) of China in different dimensions and regions
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Fig.3 Kernel density curves of digital economy development level from 2015 to 2021
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Tab. 4 Theil index and its contribution rate of digital economy development level from 2015 to 2021
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Tab.5 Optimal layering of geographical detector
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2019 O3 )R TT k BEER k BJEE S AR AR k YIEHE
S5 7 8 5 8 4
2020 532 Tk 44 8] W k PEH R S EL AL k YEHE 2
=5 7 8 5 8 4
2091 532 Tk 6 () k HEHERE 6 () AR 6 ()
=5 5 6 7 7 6

#6 RMWDZAETETHRN ¢ EEAEE p H

Tab. 6 Factor detection ¢ values and testing p values under optimal hierarchical combination

i gy a =

X Xo XT3 xZ Xs X Xo X3 Xy X5
2015 0.8171 0.4465 0.5848 0.3640 0.6769 0.0000 0.2748 0.0280 0.2932 0.0100
2016 0.7516 0.3926 0.597 6 0.4756 0.7031  0.0004 0.2537 0.0227 0.0615 0.0083
2017 0.8079 0.3629 0.5977 0.5438 0.6996  0.0002 0.1869 0.0226 0.0491 0.0033
2018 0.8706 0.3179 0.5933 0.5543 0.6617 0.0000 0.2657 0.0243 0.0496 0.003 1
2019 0.8647 0.5027 0.6227 0.6355 0.6357 0.0000 0.2254 0.0010 0.0141 0.0055
2020 0.8882 0.5188 0.6299 0.5095 0.6109 0.0000 0.1809 0.0008 0.0807 0.009 7
2021 0.7217 0.6917 0.5932 0.5919 0.6355 0.0007 0.0133 0.0493 0.0101 0.0216
HIH 0.8174 0.4619 0.6027 0.5250 0.6605 — — — — —

— XA B AT 3 BRI, 2015, 2018 J 2021 AR T 5 B TS HAE 2SR, infE 4
JE7R o H B 4 AT EB 43 R 22 8 28 AR Y g B R T 45 AH IR R 19 g (B CRP T A i B0 R -3 580D 5 10
B 4 IR 19 58 B AR FE R B0 22 0% R R KT 43 J2 53 I 1 LA SR g R g, 2021 SR BURF IR A 5 AT
TR 22 BAE MR J3k 0.919 0,

X5 |- x| X5
X4 = X4 — °
ﬂf*( ! ﬂs%( 0.981 1 ﬂ 109190
o | o | m | 0.52
310.8339 067 3 8§§ X3 075
N 2 i 008 i f
X 23 ,\73 x4 X X X3 X4 x x2 x3
SRS EES B
(a) 2015 4F (b) 2018 4F (¢) 2021 4F

Bl 4 2015.2018 J 2021 4R AR 2T 5 B Fac HAE AR

Fig.4 Type of interaction of five factors under optimal stratification in 2015, 2018 and 2021
A \A
4 Sm5ETie

WFFE . 2015 —2021 4F o [6 A9 8 B0 G 57 K JR 7K1 A 28 i a2k {EL DX 3 Py R DX 3l ) i Je AN - A
PRGN ARSI RNTE S A UIISE .
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H RO 25T R DIOK B 505 A 1 0 45 5 [ il S5 it 4 2 ) R 28 T A JE A 4 ) 2 —
RIVELR R BT 2 U BT O [ SR AR T DL A% AR R S BT A B R U T RRUE R R RS . (1
TE S JEAN I v L P R A S I B U N A BOR S5 FE B R X B =2 S b YRR T A U R K AR
V& e s AR R I AL 50T L T VLIRE WL AR LR AR AR R IS BRI R
BB IF A2 52 0 45 B JE AL A4S T B R R AL T HIAL . 2015 — 2021 4L BB BT A TR K
- B 53 i B AR OV 1) 2 BEAR SR AFAE L SR BE T B 88 0 B ORI, fEA AR AR BR T L EARE T A .Y
NI AEX 7 4F BLAYF- 2 4 R K Pl 1 30 A4 CE IR X BLRE ) A9 B E . 3 al A P O 1P 30 RO 42 K
W TG =R 2 U P A B AR T DU AR BT A U R R LT e L T i i 3R B R B
85 BUTIR B VBT AR BT BT AR 4R BE AR BB S 3 KSR 2R TR B 2 KR R R E A X
SR R BB 0T BT 4 R T A S S A 38 23 [ RBATS SR A

TR 30 A CEA X VE B ) B AR IE 7R Hp L DY 3R DX 0% 2 1 i £ B 2 7 IR S 3 X e
T2 D+ G VG S DX SRl A W R AR K A ¢l B A — AR B [ I A B R A% I A
TR R VIR O, 0 2017 ARV A BT 22 PRl R B X, 2019 AR P01 VEE IR TR B 1
FROT 2B BHT K il 3 DX R B AR A o T P P B il A R A i W SR O AR A D
WO 28 B R K R e g 9 4 o 0 0] A 45 R DA E B R AR Kt B s T P R 4 B R SR
(Y 22 B AR R . VAR DX R B v I B 2 D K F A R B R ) 1 L R i ARR R A A O An el i 1 UK
A5 g 1A R AT A 3 R TR R i TR K ARy AN Y 1 ) B ] o 5 A A 2l JR] 3 AR 3 B K R ik ] A
Py B . T AP R G B SRR T DA AR A B R AT B S 3E S L 3 AT BE R [N Dy R A A T K e )
5 2 AN TR+ (ELBE 45 25 48 B0 o 0 B ) 30 0 v 0 2 O R R K F 4 0 A Sl T A R R I T
EATR R R 2B AR . AR RSB 2 5 R R F R 22 A YR

30 N CHIR X ELRE T B 87 22 T R T KT (9 B AR 28 S | DX N 2 e % DX Il 1) 22 e 35 I8 35 44 /S
FE LIS AT B 2 by B 14 i 6 R K48 ot — 2D 4 T T 14 R R G g L TR 22 O AR i R T UK CF-
14948 AN W 58 38 B0 R T R AR b A/ 1 25 . W BRI L 2017 — 2021 AR AR R P R X
SN 25 S R B IS T L X R BB by AL T AR B A0 L A o o E B0 R T O 3
o7 AR e T A o b A 7 ol 8 A e B AEL TR N A il = R B SR A R T 2 B R R
NG o DT 5 2R 0 i A e K P48 1) 22 B R ELAB ST 1 74 DX Ja N ) 2 B 5 3 T+ R 190 9 AR LR
T [ AF 2 T T b T 2 [ S o A0 0 2 BRI A0 4K = A e D e 30 A 0 5 4 1R T UK
BEYVEAE TRV R RS R A5 b XN 25 S B AEYT 5 6 T 74 B 14 B 8 L I A2 IR
T3t B B TR K R BOF R B K RGNS DY A E DR T R Bk P A A S AR AR i K K
A B VR IR SE L b bR T AT S R P R DA 25 S B R SR L X R 22 SR BT R S X
SR 22 e SRR R B AR i) UL v A R 8 T A R KT S TR L A AR AR R A L AN DX K R] A P [ R
B 2 T AR — 20 4 /N 22 T L DX N -t 75 i R A o A - A [ A T JHG S A% 8 77 b K 1 B 8 1 ) A
AR

2015—2021 4F 4 4 . 35 52 W K7 22 U R R KT 18 PR AR U BURF B A & 57 7K F Bl B AL 7K
HAFR g By ¥ ad 0. 6. ik 3 AN b B BCr @0 K ROKF i R R EEZEM . #5950,
B A ZR BB B AL BT L TR VLR AR LA S R K A [ A B R BT A S EE A AL R
B Ry 50 K8 22 B S 0 A ol G 4 B 5 38 1) R R G B R Y BBURT A PR ER BIE  BE AR R
B — 25 3N R A BN B R M RO R R AP e S RE TR . AR S S IR R L 7 T A5 A B
BEA BB BB K ETE g v I o 3 1SR S i 5t R0 R S O Ok o T R 8
AR KSR IR B T RO R ARSI A )Z . B 2021 AR A SR KOl 5 A Bk
JB D 2 5 5 R DR 2R IR ] R B A R B R R A 2 A T SRR T A AT A R BT A SR
K TRl B 22 3245 AR 7 3 45 AR SR BRI 55 oMb il 5 A JR T XA =l v R R K R
o AR F RS Y T AR SR BUACIR A5 ol Rk N SR T R T S A S A A U AT X
Ja « INTI 2 BOBCF 258 R IR JZE . BURF B S ) B IR A5 — Se 2 5 P38 ] LA 0 J2 07 AR B3 Y
il B 3 o i MRS 7R RO BT R TR v I 4 AT LA TR] I HE S 2R TR R SR B SRR SR BT A BT H Y.
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Mo BRI A% BEAT R N R . DESEAREIRLT 4 j45E.
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B TR ELAY M X AR rp R AR . TR R B U TR VIR LA | BT R AR
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3) 2015—2021 4F & JRFE RO 45 R R WL 30 A4 CHA X ELRE 1) BU7 2 57 &SR AKF 1 ik
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PN 28 S 5 R I RS R 2 S Y R e B K

4) 2015—2021 4RO 2T K &K 03 J2 St P 9 F- 32 ik TR 8 7 ey 56 38 553 114 5 i) IR 3R A UK Oy
JFBEA R TFR IR A LA B K™ 254 (7] I 38 DR 3R 018 58 B AR X 2 5 o P A i
A e T

bR 3 S

D BT 25 R IRV BT 25T KRB v Ja 948 T B0 a8 A 52 35 P 1K I L B oG SR R0
Semb Bt B — SRS A TR KRB R WA B TR TR AR, BFE T KRB g
A RLES A B B AR R IR AE RO A R BT A K R L BB RUR R L AR L A
TAE B A RE R BOR S N TR RE R B = TR M 4 B b ARl R A R A
AR RE DL S5 4R o A 7 ROR S L BC T A R 5 I ORBCTE NA BR  SR F0  i DR RC H AR RE RE 5
R ISE T Rk 2 1 A 9 % < 350 A Bl 1 B R

2) WECTF T k& K25 8] 03 Al 22 52 R BT 2 U D R A SR 4 /N 22 BE B e B B8, A T X sk ] 22
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DI P 22 5+ 45 A 2 () B o R 22 B A A L AN T DL ST A R AL A DX B 2 T R R K
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