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Abstract

To investigate whether there is a spatial correlation between the green development level of Chi-
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na’s manufacturing industry and the level of green development between provinces and cities, con-
sidering the dual context of green development and the digital economy, this study establishes a
measurement index system derived from the connotations of the manufacturing industry. Drawing
on existing studies, we construct the system based on three key aspects. Employing the synthetic
weights-TOPSIS method, an empirical analysis is conducted on the green development levels of the
manufacturing industry across 30 provinces and cities in China from 2012 to 2021. The aim is to
unveil temporal and spatial evolution characteristics. Additionally, the Moran’s I is utilized to as-
sess spatial agglomeration. The findings indicate an overall upward trajectory in China’s manufac-
turing industry’s green development level from 2012 to 2021. The eastern region leads in green
development, while the western region lags behind. A distinct “spatial positive correlation” is ob-
served in the green development levels among China’s provinces and cities, and this correlation
becomes increasingly significant over time. In light of the current status of China’s manufacturing
industry’s green development, this study puts forth relevant development recommendations.
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Table 1. Index system for measuring the level of green development of China’s manufacturing industry

= 1 PEBEWRE L RKFNERERMER

BE R WRE)  SgIER(rRS) =R IRPR(RT) E<Xiv A
i3l ik N A H (X 141) A +
PV AR TR (X11) SR T A SR P (Xag) T3 A +
%Uiﬁﬂ%ﬂﬂ)\ﬁ IE Hﬁ(Xm) % +
‘ 55 BN R (X121) JigtI N +
R IE IR (X 1) N
PR RS #&fﬁ%%%%(xln) % +
(X A 82 (K 31) 2 +
o [ 41 LB (Kes) PR LA_E Tl AV A S8 (X 13) 2.5t +
G NN
ggg o TR (X1a9) % .
K il 38 b [ 5 R 7 R K R (X 141) % +
R IRFEH (K1)
Iiki%ﬁbﬂfﬁi%ﬁ{t%i(xm) % +
K7 I (X,) B 24 2 P (Xo) REPEI AR+
T 95 AT 2 (Ke) A I
'fg;@"ﬂ:}‘}\ﬂ}\j’!‘\ Ef H:‘(XZZl) % +
BN (X2
BRI (Xo20) .5t +

DOI: 10.12677/ecl.2024.131074 638 TR 4TS


https://doi.org/10.12677/ecl.2024.131074

.
XS e

48

TR AL FI B R (Xas1) as +
HAR B (Xz9) AP R&D T H $1(X,30) I +
B IR EEK T ER A R&D N RIS 4 Y I .
(X2) H(Xz39)
B P FIE (Xoa1) 2.5t +
7 H (Xa)
B 7 55 B S 01 (K aa) {255 +
AP R K COD (Xane) mi/fz ot
. IE TS Y (Xay) AL RSO3 (Xar2) izt
g AL R (Xa) Wi/ 73 7%
BRI \ . o B
7}(%-7‘ $’Tj GDP ﬁ%ﬁ{ﬁﬁ()%m) U@%/ﬁ‘l’%/ﬁ)ﬁ
REJR T FE(Xap)
Eﬁif%w T B A 3 B R AL B B ) (Xaaa) i/ H +
3,
PREE F1(Xag) AETE BT TE E A AL T R (X ag,) % +
TV AR R 27A I F 2R (Xass) % +
Tk yg Jeya PR % 5 GDP % .
) (Xaa1)
RBEA (X34)
TRF L R A5 K o L0 B TN B o % N
FE(Xa42)

Horr, PR RS T — A B IEF  E A () FAE A, S IRB I Ml 2% R R (K RIS A
REE. AR mHE LS O R AT NEERE L —, RAVRIGEF BRI R R R . LS
SERL MR AT R R ESR A F AR, 2 il o [ de i f P 2

3. ARFGEME
3.1 FENFEEERBKEMNESZE

454 CRITIC yL[22] SHAGE [23) B 5 S AR | IE 4 & s Ee 1 & B A X [24] & TOPSIS P4
Jrik, FEE T o A T L S R K E R, RGN E AP IR AN S TR

3.1.1. HEiRER—
B A={a, [n=12,,M} I M ANEA RS, HB={b,|n=12-,N} N N D=L,
DR A R IR RE A AR R X = X
T EAE SRR F A B SRME RS AT e, BRI AE AT AL KSR T, 5 B R A
FEAKE X = x,, TR, Aa Itk ERfEE, BEE N XAREREY =y,
IEFFERR: R HE AR «
Xy — MIN X,

Y = nax X, —minx, @)

DOI: 10.12677/ecl.2024.131074 639 TR 4TS


https://doi.org/10.12677/ecl.2024.131074

Bl ahs: BRI 2 An (N .

_ max Xn _an
R — X, —minx, @
HAr, maxx,« minx, 7 AZRRE n A =g dRAR T FTA IR G i R ERAE M s NI AE
3.1.2. CRITIC 3£3R =
(1) THEE 0 NMERRTIREE o, -
1 Y —2
o, = mmzzl(xmn _Xn) (3)
(2) THEE 0 NMER S EIER Z B RIRE S,
S, = z:‘:l(l_rnn’) 4)
Horpr R AT FRFE n Aln’ Z 8] (IR 96 R 4L
() THEE n MEMFTREMEEEC,
Cn =O-nSn (5)
(4) THEEE 0 NMERRIRE w,
— Cn
R s ©
(5) 152 E FEAR A R —MELEW, :
W1:(W1-W2"”IWN) (7)
3.1.3. HPGEKIE
(1) THEEE n MERIEE e, |
1 M
en __sz;lymnln ymn (8)
(2) THEEE 0 NMERREN o, :
— ©)
N->e,
(3) 3 ZM R brilk R AALELEW, :
WZZ(a)l’a)Z""’a)N) (10)
3.1.4. RERNE
(1) THEW, AW, AL AR k-
k= 3 (Wi(n)xws (n;)) )
(2) THEW, AW, FJIEAZFIW =W, ®W, :
W(n)z(l_k)ilx .Z: (Wl(ni)XWZ (nj)) (12)
DOI: 10.12677/ecl.2024.131074 640 TR 4TS


https://doi.org/10.12677/ecl.2024.131074

Rt &

(3) 152 4 FRA R A B E W:
W =(W (n).W(n,),-W (n,)) (13)

3.1.5. ¥ TOPSIS KM E{E
(1) XHAREL S B REY =y, ST IR e .

Z = Zmn :Wn * ymn (14)
(2) e Ik P AE AR AN 01 B AEUARE -
Z" =maxz,,
n:lVZI..‘IN;mzllzi.'.lM (15)
Z" =minz,,

(3) HEMEER RO 5 IE . REARIOHES D . D -

D; = [ (2w -2 ) (16)

Dr;:Q i(zmn_zi)2 (17)

(4) THE X R 5 IEF AR BT LU, BI A o 4 1l ) i b 2 200 5 JR /K P ) v 1 -

D-
U, = m 18
" D.+D, (18)

3.2. =Y

3.2.1. £/ Moran’s | 3%
Tk 5 A ] X33 P 4544 T X 3k Ta) ) 2 TR) AR gt 14k vl LAFH 4 Ji 42 JR) Moran’s | 385 [25] k1 &«

n n n n (19)
= _Zlg,wu (% _7)(XJ _Y)/SZZEZ;WH
A B0 MEEA % s BHEEC s Y:J,/nix, s :J,/nZ(x,—Y)2 s Wy A (A AL R R

MEER.
XF Moran’s | #840HHAT B YRR IR BT, S8 W IZ A Z Goih @k AW A G R 1 35 . B e fBseAr %
AR AR A ) 73 AT ERRMIEZS AT, AR (AN A 23 (RO, IR WL 25 TR G AT REREATLI, 6 82 (1

Z it &0y
z,=1-E(1)/JVar(1) (20)
IEZS PRI, Moran’s | 5 %) 31 82 (R AR HE 22 73 3ol 3t -
Ev (I): -1/n-1
Var, (I):(nzsl—ns2 +35§)/s§(n2 —1)—E§(I)

FEALZ AR, Moran’s | ¥8550 0 B8 AR HE 22 70 1) R«

(21)

DOI: 10.12677/ecl.2024.131074 641 LT S


https://doi.org/10.12677/ecl.2024.131074

ER(I)= _]/n_l
n[(nz—3n+3)sl—nsz+38ﬂ/b2[(n2—n)sl—2n52+65ﬂ , (22)
Ve (1)= S(n-D(n-2)(n-3) &)
e
S :iivvij (23)
S, =233 (W + ) 24
S, = Zn:(wio + Wy )2 (25)
W =W, =3, (26)
j=1 i=1
b, =Y (x —Y)A/{Zn:(xi _7)2} 27)

3.2.2. B Moran’s | 3%
Az R Moran’s | Tai&[ZG]%*ﬁ%?ﬁk*ﬁ* [ %4 T 2 B 2 fal A o, HigHan v

== §2 ]Z:JWU( ) Z IZ:' i (28)
A 2, 5Z, 810 Mj RIbRERE: HAZ =(x-X)/s: s \/i /(n 1) WUZJ N Z, 7]
il I )
JEH, 4 )5 Moran’s | #8284 1 Moran’s | 840 55T 3514 :
iZWIJZIZJ n n
B2 XTI B 29
SZZZWU i=1 j#i Nz

4. SEESTHR
4.1 BARFKIR

AT FEFITAE A SRR T o [ A8 2R B AT M ST 4 S X A SR Ge v R UL K EPS Hd 255
HyEia 7y 2012~2021 ErP [ 30 M. T EAR X HETRAEE (1 &0 Bl A e i, AR PURUNE
WEHX). Hrdr, I EIR I 5 2R SCER AT TR R, DB SRR A A e
I 18] P 1 T S A 55

42. BRI E—TOPSIS JUE ST

4.2.1. RIEFFINE
R HE A (D)~ Q)X B HEAT W 2= b datl, FRIEA R (B)~(13)RE XL IRIR A A E, 53] %kbx
FIR R U 2 Fiw .

DOI: 10.12677/ecl.2024.131074 642 LT S


https://doi.org/10.12677/ecl.2024.131074

48

Table 2. Weight of each indicator
= 2. BIENE

Pk R FERE T X, (0.426)
Xu1 (0.354) X1 (0.235) X3 (0.218) X14 (0.193)
X X112 Xus Xz X122 Xia1 Xiz2 Xizs X1 X142
0.082 0.123 0.149 0.143 0.092 0.102 0.112 0.004 0.100 0.093
HTIRAERCT X (0.243)
Xo1 (0.606) Xy (0.182) Xy3 (0.097) Xo4 (0.115)
Xo11 Xa12 Xo13 Xa21 Xa22 Xaa1 Koz X33 Xaa Xasz
0.283 0.092 0.231 0.108 0.074 0.018 0.030 0.049 0.051 0.064
HEAIREER I X, (0.331)
X1 (0.088) X3 (0.194) X33 (0.386) X34 (0.332)
Xau Xa12 Xa1z X321 X322 X331 X332 X33 Xz X4z
0.019 0.038 0.031 0.100 0.094 0.136 0.028 0.222 0.099 0.233

42.2. AEANE—TOPSIS ME RS

DA AT (125 A ASL T A AE Sy v T 3 M &t €0 JEE 7K ST 5 1) B 24 AL, AR 2 3 (13)~(18) 1
A3 2012~2021 4 E AN E T HE LSt R JE AL A e E, 19345 e rb il Ik 4t 0% FE 7K
SRR KA 1 BN R E S T AR R R R R K HE R A L an ] 2 BT

HE L aTLVEH, BT RE R, T REE RTEY, JR DR, RUIFR 2019 A L
VF N RSN, I 2012~2021 4EHliE SR 0 R KRR 2 OUERE ETH A, EAA TS Ak
JEKPEAR E RN — oK. @I E 2 aTRUE H, Sa il lat ek KPR A G TRE, T
FORSZR LR, WL, R, HN Ao, HAR RN, AU HOh X Gl an 5 mk . BT,

0.6

0.25

!

—x— THRERRAT

! 1 I 1

1
2012

2013

1 |
2014 2015 2016 2017 2018 2019

2020

2021

Figure 1. Level and average value of green development of manufacturing industry in provinces and cities of China from

2012 to 2021
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Figure 2. Ranking of green development level of manufacturing industry in Chinese provinces and cities from 2012 to 2021
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Figure 3. Time series evolution of development level of each subsystem from 2012 to 2021
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Figure 4. Time series evolution of green development level of manufacturing industry in different regions of China from
2012 to 2021
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Table 3. Change trend of Moran’s | index of green development level of China’s manufacturing industry
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Figure 5. Moran scatter chart of green development level of manufacturing industry in provinces and cities of China
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