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Abstract

To explore the coupling, coordination, and evolution of digital economy and high-quality devel-
opment of manufacturing industry, an evaluation index system for digital economy development
and high-quality development of manufacturing industry is constructed. The entropy method is
used to standardize panel data of manufacturing industry in 30 provinces in China from 2011 to
2020. Based on the improved coupling and coordination model, empirical analysis is conducted on
the coordination level, spatial distribution characteristics, and dynamic evolution trend of the two.
The results show that the level of coupling and coordination between digital economy develop-
ment and high-quality manufacturing development in each province has slowly increased during
the inspection period, but there are significant differences in coupling and coordination between
different provinces in different years. The overall performance is a pattern of “more low coordina-
tion provinces, less high coordination provinces”, and shows an agglomeration effect in space. Based
on this, it is proposed to strengthen top-level design, build regional cooperation platforms, and
accelerate the construction of digital infrastructure, providing reference for promoting the colla-
borative optimization of China’s digital economy development and high-quality manufacturing
industry development.
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Table 1. Comprehensive evaluation index system of digital economy and high quality development level of manufacturing

industry
R 1 BFEZF5HBEIlSRE.BKEEEIFNIERER
HirZE — R IEkR “ R ARkR EhEM B NE
O LR i A CRENIZSS 1E ) ¢t 0.0755
Bk ek = YN T Jif 0.1633
Fels 2R K 1E A ANHE 01494
Br 2 e R

W AT R AR X ki 1E ] JiA 0.0851
o IR KR 1E #/E  0.1043
R&D N5 1E Ji7t 01391
R O-LAE TR e ER A oleal
A= IR 1E [ Jijt 01192
i il 3 b i 5 B PR O E R ) 1E [ {27t 0.1863

BB
FAR DA _E Tl A B H 1E[H) A 0.2080
1\ R LA E Tl 4k R&D £ %% 1E ] Jijt  0.2594

e - BHTR N

7K A LA _E T Al 7 5L T H % 1EH I 0.3049
AR HECR 11 1) JFE 0.0215

o SERE TR
PR KHEBUS B 171 ) JiWE 0.0199

2.2. BIBFEFKIR

Bl 2011~2020 £F 30 M4 (PRI & BRAMElE OFEAR . SR KE T 2oRIE T (P E ST 4%)
(hE TG EE)  ChERGHESE) MEHTTGHFESE, T A5k B A B AT b
Fro

2.3. W5AE

2.3.1. 1B TOPSIS 3

TR S — P AR PR B IR AE 7538, — e F2RE R RRRE k> AR WL EE R s, 72 Hh B 2
LU URAR B2 M

TOPSIS & — P F I LRGP 771, 38 o 2 0T 55 B ALkt R AN e 256 G2 (R AE Rk 2 B a3k 47 U
SRR, AT A B0 25 SIS R AE R 5 VRN -

JEAL TOPSIS &R 456 1 RBGEF TOPSIS VAR H T LUE 4 8] 3= AT B () A FE i BT, A4

DOI: 10.12677/ecl.2024.132181 1482 TR 4TS


https://doi.org/10.12677/ecl.2024.132181

B IR

MR E IR, Kk, 5. WIHBRIT, KA TOPSIS J5ikxt$ir 4 ir fllig
Mk = B R R K BE4T I BE[10]

2.32. BEBERR

B DR FEE AT VP 1 28 5.2 1A DR FE 1 LB 5, A SO T FalUBE L] 9, SR A 1E R 11
ACP BRI, T AT 2 R R R R A W R R e A R REIR L. AUt
T

S

2
T=aU,+aU,, o +a,=1
D=CxT
Foib, maxU, 89U, , R, @ (i =12 ) I 2Em B0 2 3 AR 7 R I AR © AR B
T RRGEM IR o AFFERE, —BIYH0.5; D NFETMARE, BUETEH [0, 1]. 2T HIFIA[12]
SR TS LRSS R, RS AR 0 09 5 DMEER UK 2 R

Table 2. Classification of coupling coordination degree states
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Table 3. Evaluation results of high-quality development of digital economy and manufacturing industry in 30 provinces of

China

3. PE 30 ANRHFEFSHELSRELRITNER

BB RIEKF i et b e R R AKT
HhIX A 1% A 1%
2011 4 2020 4 2011 4 2020 4F
Beijing 0.218 0.633 0.079 0.103 189.88% 29.54%
Tianjin 0.048 0.089 0.107 0.107 87.86% —0.59%
Hebei 0.068 0.224 0.134 0.152 228.76% 13.11%
Shanxi 0.041 0.119 0.053 0.066 190.91% 24.48%
Neimenggu 0.032 0.102 0.065 0.068 218.71% 4.87%
Liaoning 0.100 0.174 0.169 0.172 73.42% 1.59%
Jilin 0.038 0.087 0.078 0.093 127.29% 19.38%
Heilongjiang 0.045 0.104 0.064 0.065 130.58% 1.13%
Shanghai 0.100 0.242 0.135 0.187 140.97% 38.65%
Jiangsu 0.193 0.495 0.439 0.521 157.09% 18.78%
Zhejiang 0.120 0.436 0.312 0.446 264.17% 42.99%
Anhui 0.054 0.203 0.139 0.247 277.68% 77.711%
Fujian 0.069 0.193 0.130 0.200 178.96% 53.28%
Jiangxi 0.041 0.153 0.095 0.164 274.04% 72.67%
Shandong 0.143 0.368 0.353 0.386 157.90% 9.58%
Henan 0.082 0.280 0.186 0.285 242.11% 52.89%
DOI: 10.12677/ecl.2024.132181 1485 LT S5V


https://doi.org/10.12677/ecl.2024.132181

B IR

Bk

Hubei 0.076 0.200 0.127 0.213 163.03% 67.99%
Hunan 0.060 0.207 0.126 0.174 244.43% 38.47%
Guangdong 0.205 0.597 0.367 0.550 191.35% 50.06%
Guangxi 0.033 0.164 0.068 0.107 397.62% 57.36%
Hainan 0.015 0.047 0.056 0.056 210.23% 0.39%
Chongging 0.036 0.137 0.070 0.115 278.94% 64.07%
Sichuan 0.082 0.294 0.121 0.148 260.83% 22.50%
Guizhou 0.020 0.136 0.046 0.053 563.36% 17.16%
Yunnan 0.030 0.168 0.050 0.061 459.61% 22.92%
Shaanxi 0.055 0.159 0.063 0.082 186.67% 30.43%
Gansu 0.022 0.088 0.049 0.053 294.69% 7.34%
Qinghai 0.017 0.040 0.055 0.056 140.96% 2.56%
Ningxia 0.017 0.044 0.051 0.056 160.86% 9.57%
Xinjiang 0.022 0.104 0.048 0.052 371.06% 6.25%

vE: ZRTREE, (FIH 2011 45, 2020 “EHIME SR IR | Ron 2020 SEHFE VTR BEKEAI LT 2011 4R (138
AR E; AL N FoR 2020 il E iR A R AT BT 2011 4R [ B8 AR 5

2020 AEfIE M = R K LA AR R e, 83T 055, VLHAEREHEE, v 0.521; FisE. SR U
HerE (8%, 437908 0.052 A1 0.053, U1 10%, FRIHJEN, AR HlE RS EE . AR A
WG HEIHERAE. CRIEHAMESRZA L. LT 2011 6, LZHkiER K, X237 77%, L7
KPS, WIART 72%, . WRESKILATHH KRNI BORA K.
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FEMEL, FARME AT SCHE IR 552, FRTRINE, AN 2005 4EH1 2020 4FIMHGEEH, Bifkins 4
FioRe IWAHAHERIL, 2020 4FT ZRAEG HRE RGN 0.733, Ui I HEF 25T R RS & i &R &
SCHL T G RIS P AR, 0N 0.201. FHECT 2011 4E, SR AUMAREEASE] T KIgIR A .
Horf, WiLpyikigsoR, 52T 90.11%, JLFZEEREHG, 2liA%] T 87.46%7F1 87.21%; it H)
WER N, U8 11.42%. WEFEHORE, M. RS T R, 458540 2020 F1HEA
PSRBTS0, RIS T WA . 455K, 2011 SF4E A 6 K2 4 TR E R B, 2] 17 2020
EHELL 30 NME A O AL TARFE DA & UL BB B, @ T4 1.

3.2. WRXER(RRIEH)

WRAEZRIRHO AR R B, R STATA 8, Mt E 8 2 0% K e Sl m i &k &
R V0 R FEE A b X 22 55 e ORI, LR 5.

1) MR ZES. R 5GRER, BFEU IR RS T E o R AR G Y I Sk 2 R RIS 1)
W LIS, SARZESERY R, M 2011 451 0.054 1A F] 2020 41 0.071.

2) HIX N ZER. HE 5 A, =KX ECT 23 R R -5 i e o 5 Rl & P A R 9 X AR 22
HWEIA L TS, WBUE LR, REEHIX N 2R KT s, X575 &R, T
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Table 4. Coupling coordination degree and comprehensive evaluation results of digital economy development and high quality
development of manufacturing industry in 30 provinces of China
4. PE N HEPHEFEFLRSHELSHRELRBENMAEREETNEE

2011 4 2020 4%
Hi X %
il 4 Bzt il & Byt

Beijing 0.286 8 | 0.319 17 Il 11.42%
Tianjin 0.221 16 | 0.298 18 1 35.01%
Hebei 0.264 12 ] 0.386 13 11 46.56%
Shanxi 0.203 19 1 0.260 22 1l 28.04%
Neimenggu 0.183 23 I 0.261 21 1l 42.55%
Liaoning 0.316 5 Il 0.415 10 11 31.19%
Jilin 0.200 20 ] 0.295 19 1 47.64%
Heilongjiang 0.213 17 ] 0.255 23 1| 20.13%
Shanghai 0.316 6 1 0.428 9 11 35.39%
Jiangsu 0.426 2 Il 0.699 2 v 64.20%
Zhejiang 0.346 4 Il 0.658 3 v 90.11%
Anhui 0.239 14 1 0.447 6 11 87.21%
Fujian 0.265 11 1 0.439 8 11 65.43%
Jiangxi 0.208 18 1l 0.390 12 i 87.46%
Shandong 0.374 3 Il 0.604 4 v 61.38%
Henan 0.290 7 1 0.529 5 v 82.45%
Hubei 0.276 10 1 0.446 7 Il 61.37%
Hunan 0.249 13 1 0.415 11 Il 66.75%
Guangdong 0.443 1 11 0.733 1 \Y 65.52%
Guangxi 0.186 22 | 0.326 16 Il 75.80%
Hainan 0.135 30 | 0.217 28 1 61.26%
Chongging 0.193 21 ] 0.337 15 11 74.31%
Sichuan 0.285 9 1 0.381 14 1 33.62%
Guizhou 0.148 27 1 0.238 25 1l 61.52%
Yunnan 0.175 24 I 0.255 24 1l 45.75%
Shaanxi 0.235 15 ] 0.289 20 1 22.77%
Gansu 0.154 25 1| 0.231 26 ] 49.75%
Qinghai 0.139 28 Il 0.201 30 I 44.75%
Ningxia 0.138 29 | 0.209 29 1l 51.69%
Xinjiang 0.153 26 I 0.231 27 1l 50.74%

3) X ZERKIF. % 5 wl%, HWXHNZERENEEBAERA TR, HAEE0 BT,
2011~2020 “FEh [X 7] 25 S Tk K[R8y 14.531%; X Y 25 5418 H 6.309%, IR b8 B i mr i X
TN AR AE RS TR KBRS
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Table 5. Regional differences in the coupling and coordination degree of digital economy and high quality development of

manufacturing industry

=5 BFAFESHEILSREXRBAMAENBXER

i Bk o e K  COMZSE DR
i R o i P
X jiIx ji1x
2011 0.054 0.043 0.014 0.029 0.020 59.200% 62.814%
2012 0.052 0.044 0.014 0.025 0.019 56.282% 63.987%
2013 0.055 0.048 0.013 0.025 0.020 56.030% 64.102%
2014 0.059 0.050 0.015 0.029 0.020 53.473% 65.158%
2015 0.060 0.052 0.019 0.036 0.018 43.120% 69.871%
2016 0.058 0.055 0.021 0.034 0.015 35.769% 73.654%
2017 0.055 0.056 0.019 0.030 0.014 32.651% 75.386%
2018 0.055 0.057 0.019 0.025 0.014 35.055% 74.044%
2019 0.060 0.062 0.021 0.029 0.015 33.333% 75.000%
2020 0.071 0.066 0.033 0.022 0.022 44.670% 69.123%
4. BFEFEFHENSHRELXBRSTHEENZE BRI FFHME

1) BN

P 1(a) 7 T 2011~2020 £F A [E 30 A 13 K7 225 5 1l 38 b v o B A FER A 5 1 1R S8 A A o P AR AL A
Olo RZH M2 R R AT Y, UL b B 2050 5 & b oA TR AR & U R B 4 52
T BB AR AR, UEH v E B 22 B 5 il s 5T R R R A T R S AR AL I
RIBEAEM, AW DGRER L, R, EREXZRIEET K.

2) =R sl

P 1(b)~(d) S v B = Kt X B 2 5 e b v S B FRe A 45 R PR I A S P i 26

IRl b IX B 0 v PR BRI, 150 ) AR Tt DX S 0 5 g o L v J R KRR 1 WU Pt X 22 S A
BET R, SR EEUAK.

Tto HPIEIZF D

2020

kernel = epanechnikov, bandwidth

=0.0357

(a) &=H

Density

——— 2015

2020

kernel = epanechnikov, bandwidth = 0.0465

(b) &R
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Figure 1. Dynamic evolution of the distribution of coupling coordination degree across the country and three major regions
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H P DX PR 5 R 5 e e PEMBROROBAATG, P R T 1 TIOR3 Y v 3 3 [X B e 5 S i

TR JO A PR DA L 3 X o 22 RO, HB AR el AR AL R T B A R

S I XY A TR o 2k 0 Ve e R AR BRAIR, 2T T R U W it DX K 2 B 5 Aol g
JRE R SR G Ui VA JEE I 2 AL FR A T G, FLIX I 0 22 S B AR SR 1R K

ERE XL =K X AR FE 2 mT o, P B X ARG R O B LR SR Gk, &R A=K
b X H T ARG e A R S A KT IR AR R, (B SRR,

5. WFRFESXZFBEERENLIEER

5.1. =B REXFHES 4T

5.11. £R_RZFEBEXIH

1z I STATAL7.0 3 1155 2011~2020 448 1 B 748 5 -5 il b s ot 2 R R AR & A FE I A2 JR 3522
FEH, MISREERAIEE 6 Fian, MR, o B 45 5 i s i R R R A DR B ) B 22 4R 0
NIEAH, JF bt B2 RIS, 10 B Bl 2R B RN M v U B R R A B U A AR S TR A (R AE O
P, R TR R 2 (R R A AL

Table 6. Global Moran’s | index of coupling coordination from 2005 to 2020
= 6.2005~2020 FHREAMAERIL/E Moran’s | 155

FEhy Moran’s | Z g p-value*
2011 0.184 1.787 0.037
2012 0.178 1.749 0.04
2013 0.181 1.779 0.038
2014 0.193 1.869 0.031
2015 0.197 1.897 0.029
2016 0.217 2.065 0.019
2017 0.23 2.173 0.015
2018 0.255 2.377 0.009
2019 0.293 2.69 0.004
2020 0.35 3.154 0.001
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5.1.2. [BER=EIEHEX T
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SR B A ) A . Jaitk, 221 30 NS4y 2011 4E T 2020 4F ARG B R B 22 B s |, an e
2 fiw, EERTEL, AHEGT 2011 48, 2020 45 KR4 AR VA TE— = RME, T W4 K ZH0E h#
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Figure 2. Moran’s | scatter plot of the coupling coordination degree of 30 prov-
inces in China in 2011 and 2020
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HIE 7 TR, BRAEHUAN, HAd 03 By Gt AR A Gont il b e o7 B4 R X RIRME 4 7E 0.6 BLL,
R bt R S R R B RAL T 5RO R . BT TR ARGE T, Xl s i & e i
W HE 44 1T = B FE AR il . WERZ PR (JT0) (GREKIE 0.902), HIKM T8 N 7 (T3 77) (GRELE 0.849),
TEB R L (2 B) (OREREE 0.829). HAKIN S, WEAL MBS RECIHHEARI ML e840 h
Bt Y 7 2 B RE A b et T B R R (R AN SO o B B i Bt e e st B R GRS
TR BIRBERCR IS AR i FLIBRIZ N S i FH P sy, AR 22 50 I A /KT s
RN 2 i AT BRI AR, et miE A .

Table 7. Calculation results of grey relational model from 2011 to 2020
= 7.2011~2020 i ta REXRBIH H LR

. 2011 2014 2017 2020

provinee , £ £, g , £ 3 g
Beijing 0.765 0.830 0.633 0.890 0.510 0.614 0.461 0.522
Tianjin 0.884 0.661 0.911 0.632 0.928 0.638 0.963 0.622
Hebei 0.873 0.637 0.804 0.613 0.826 0.595 0.863 0.679
Shanxi 0.974 0.680 0.989 0.647 0.965 0.668 0.896 0.710
Neimenggu 0.933 0.694 0.897 0.670 0.973 0.648 0.930 0.684
Liaoning 0.868 0.614 0.904 0.595 0.918 0.663 0.997 0.587
Jilin 0.920 0.680 0.904 0.659 0.913 0.647 0.987 0.623
Heilongjiang 0.960 0.672 0.965 0.656 0.997 0.633 0.921 0.693
Shanghai 0.930 0.614 1.000 0.590 0.898 0.650 0.891 0.649
Jiangsu 0.648 0.595 0.604 0.613 0.611 0.636 0.947 0.627
Zhejiang 0.702 0.602 0.714 0.593 0.721 0.603 0.977 0.606
Anhui 0.842 0.649 0.772 0.624 0.768 0.601 0.913 0.585
Fujian 0.881 0.636 0.869 0.612 0.892 0.592 0.986 0.583
Jiangxi 0.893 0.672 0.849 0.648 0.822 0.615 0.975 0.591
Shandong 0.684 0.597 0.648 0.597 0.654 0.607 0.962 0.592
Henan 0.813 0.622 0.747 0.604 0.775 0.592 0.990 0.580
Hubei 0.899 0.631 0.826 0.608 0.843 0.595 0.972 0.582
Hunan 0.874 0.645 0.844 0.620 0.844 0.600 0.933 0.623
Guangdong 0.737 0.591 0.766 0.603 0.632 0.650 0.906 0.716
Guangxi 0.928 0.692 0.911 0.663 0.938 0.631 0.888 0.679
Hainan 0.918 0.741 0.945 0.702 0.955 0.691 0.981 0.668
Chonggqing 0.931 0.685 0.920 0.654 0.912 0.623 0.953 0.632
Sichuan 0.920 0.627 0.954 0.602 0.947 0.614 0.757 0.798
Guizhou 0.948 0.729 0.962 0.690 0.978 0.651 0.847 0.770
Yunnan 0.959 0.703 0.982 0.666 0.985 0.649 0.809 0.798
Shaanxi 0.984 0.656 0.980 0.630 0.985 0.622 0.856 0.725
Gansu 0.945 0.722 0.956 0.695 0.990 0.661 0.927 0.706
Qinghai 0.923 0.737 0.933 0.719 0.942 0.704 0.967 0.681
Ningxia 0.931 0.739 0.950 0.705 0.958 0.688 0.975 0.674
Xinjiang 0.945 0.723 0.959 0.691 0.984 0.661 0.897 0.730
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