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Abstract

A green economy development level evaluation system was established by using grey relational
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analysis to screen 15 indicators from three aspects: economic development, social development,
and resource environment. Using the global time-domain factor analysis method to identify the
main dimensions that play a role, a comprehensive evaluation of the development level of green
economy in 31 provinces in China is conducted. The results indicate that the four main dimensions
that affect the level of green economy development are economy and education, environmental pro-
tection, residents’ economic status and living standards, and employment and medical services; The
development level of green economy in various provinces and cities across the country continues
to improve, but there are significant differences between provinces, showing an overall trend of
“strong in the east and weak in the west, strong in the south and weak in the north”. The develop-
ment of some western provinces is slow and has been at a relatively low level for a long time. It is
suggested to promote the development of green economy by strengthening the integration of edu-
cation and green economy, and building a strict ecological environment protection system.

Keywords

Green Economy, Grey Correlation Analysis, Global Time-Domain Factor Analysis,
Evaluation System

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8
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WEAR AN K GRS . H N2 B R ORI R I AT 7O, FEE e K K EE
LU IET . OB THEIETH[1]-[3]. HSKAEFIH PSR B 41 1 SR (20 5 Ak J 1) X i[RI 1 5
I (4], BRGES5IZ ) ESDA BB Gttt ox . 0% AR =ANERE 0t 1 eQDU i el ) 4Rt
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Va4 R PR AT AR AR AL, WA R P BAEAE R . SRS RS TR, AR I RO R R AR
&, RETTHESEAET REKFRGEMS . Wi AW n AT
X=VF+e¢ (3)
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Hrp, XS ORT KT ERER 2R VAR T 8T FOABE A TR & AT
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2.2. IEtRIERE

LR LT RN, JRGH RSO B S AR bR, RIS Bl MRk AR PERTR] 3R
B, MEPIGIERA R, AR 1. 18 DGR IsT, X, Xig, Xis NSNS, HRBIONIERER. F
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Table 1. Initial indicators and correlation degree

1. ¥IRTERRIA R KERE

—% 7 L2 KERE

X A7 B E X fe.ot 0.817

%:FﬂﬁMﬁ& fe.ot 0.809

R S EE LG @ﬁ 0.826
E%Aﬁﬁ%i&m Tt 0.902

7 A BB =R AR S X fe.ot 0.724

[i] 78 B P R AR KR X % 0.833

e 5 S5 R AE R E AR X A 0.891

B 5 NEEIT WL IR AT E X ik 0.978

R é%%%kﬁﬂi%WA% ii 0.892
7 AR SCH Xao fe.ot 0.849

Hb 77 WO AR AN S HE X fe.75 0.918

WAL SRR X, % 0.968

AN EIRE Xis m3/ A\ 0.358

W SR A E AR Xa A 0.727

— TNk Bedi B 58 AR AR Xis Jit 0.775
A TE SR TG FH AT Xie % 0.996

AR R X Jimg 0.878

BENHER R Xas Jin 0.869
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3. SCIES R
3.1. BEKIR

LL2013~2022 “E[E 31 M8 T B THARCEE BT FOREAS (AR SR, ANEHRIR G X)), Hodls 2R
BT ChEgHEE) M CPEPMESTHEE) 30 SRR L MR (IR A

3.2. KMO #I& 50 Bartlett #21&

SEFRAELL fG SR LB #E4T KMO #3601 Bartlett 656, W% 2. KMO #I6{EH A 0.781 (>0.5),
Bartlett £ % p = 0.000 (<0.05), i&A 4 R R T 4347 o

Table 2. KMO test and Bartlett’s test
< 2. KMO #3470 Bartlett #36

LOLSWARES e Torgar ) g A
KMO #:5: 0.781 Kaiser £ 0 Fr itk
IR TT 7676.7
Bartlett BRJE FE R0 H A 105 NF R ZEEKT 0.05
EN 0.000

3.3. RHERFMRETE

AR 7 B 77 Z kR KT 80%MITEN, MikE 4 NAE TR, Bt ZTkE N 81.169%,
HRAERTFrea SR BEUNAREE TG, HRALEFIRHIEER I Z R AR, FERI 4 A H
T, SR K1 PLRE 3.

o FHE(E

FHEME
3

q; B i R SRS S S

J5r /A
Figure 1. Scree plot in factor analysis
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K K7 20T R F e A3 BB b, W3R 40 AFEEF F1I Xios Xov Xy X BAGECR, H
Xio~ X7, YT 0.93, RRE 158, RILK Fiin B AEFSHEE R T Xiss Xiv Xis 18 Fo B B R E AT,
BITE 0.83 LA b, ¥ P dn B NSRS R T Xow Xa 7E F3 BAG(HINTE 0.90 PL L, ¥ F3 i RERETHIR
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Table 3. Total variance explained table

‘ HIURRHIEAE SE B AT T3 A JieHe 3 A~ 75 Al
f\ o 75 ZE TR %%Hﬁiﬁ o 77 ZE TR %ﬁﬂﬁiﬁ oo 75 ZE Tk %ﬁﬂﬁ%ﬁ
(%) BRE (%) (%) HRZE (%) (%) HRZE (%)

1 6.251 41.676 41.676 6.251 41.676 41.676 5.515 36.769 36.769

2 3353 22.351 64.027 3.353 22.351 64.027 2.655 17.697 54.466

31482 9.882 73.909 1.482 9.882 73.909 2.567 17.112 71.577

4 1.089 7.260 81.169 1.089 7.260 81.169 1.439 9.592 81.169

5 0.821 5.471 86.640

6 0.799 5.327 91.967

7  0.519 3.463 95.431

8 0.292 1.949 97.380

9 0.162 1.080 98.459

10 0.080 0.531 98.991

11 0.066 0.438 99.429

12 0.054 0.358 99.787

13 0.017 0.112 99.900

14 0.011 0.072 99.972

15 0.004 0.028 100.000

Table 4. Rotated loading matrix
4. mERE IR AR R
L7 £ I F3 Fy L7 Fi ) F3 Fa

Xi 0.917 —0.166 0.287 0.115 Xio 0.946 —0.128 0.163 0.080
X2 0.877 —0.097 0.416 0.146 Xu 0.873 0.097 0.132 —0.337
X3 0.917 —0.176 0.266 0.119 X2 0.143 0.290 0.105 0.700
X4 0.268 0.164 0.909 0.037 Xis 0.298 —0.832 0.051 0.022
Xe 0.091 -0.116 —0.445 0.518 Xis 0.270 0.169 0.359 -0.211
X7 0.931 —0.196 —0.086 —0.108 X7 0.035 0.834 0.367 —0.020
X3 0.290 0.486 -0.013 —0.670 Xis —0.349 0.850 0.245 0.058
Xo 0.270 0.146 0.910 0.044

WEANEKTET; FafE Xy Xs DHEBREN, Fitdr & Aok 5557 RS B F.
3.5. BFEBSREY

KHBEEM T EEANE 7555, UALRFRREZRENEMEHE, F3HETE5 R8T
F,=0.161X, +0.136.X, +0.164X, —0.087.X, +0.114X, +0.228X, +0.124.X, —0.089.X,
+0.197.X,, +0.203X,, +0.082X,, —0.051X,; +0.015.X,, +0.054.X,, —0.017.X,,
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F, =—0.008X, —0.007.X, —0.008.X, —0.089.X, +0.107.X, +0.045X, +0.224X, —0.097X,
+0.04X,, +0.11X,, +0.206.X,, —0.382.X, +0.019.X,, +0.333.X,, +0.322.X

F, =0.018.X, +0.083.X, +0.008.X, +0.434X, —0.269.X, —0.186.X, —0.154X, +0.438 X,
—0.067.X,, —0.108X,, —0.062.X,, +0.164.X, +0.122.X,, +0.012X,, +0.01 1Y,

F,=0.087.X, +0.11X, +0.09.X, + 0.017.X, +0.378.X, —0.06X, —0.422.X, +0.02.X,
+0.071X,, —0.206.X,, +0.527X,, —0.054X,. —0.139.X,, +0.051X,, + 0.1X,

3.6. ZATNHBRERITNEGR

B a7 Z iR A E, &a@RHHES B noats. N EHE, BEETERas
IrEATARMEALAL B, WA 5

Table 5. Comprehensive score of green economic development

=5 RBEFELREAEN

AT 2014 2016 2018 2020 2022 AT 2014 2016 2018 2020 2022
J°A/ 0475 0632 0760 0849 0931 =F§ 0219 0326 0396 0398  0.429
78 0388 0451 0557  0.696 0846  HiM 0230 0348 0390 0358 0377
Jes 0461 0508 0525 0503 0576 H 0283 0344 0329 0363 0.401
WAk 0370 0483 0559 0462 0594  HiE 0 0196 0280 0293 0434 0418
g 0311 0434  0.549  0.585 0.662  if§Ed 0.320 0328  0.289  0.333  0.312
W 0254 0407 0559 0635 0712 A4k 0.082 0265 0277 0466  0.511
WL 0292 0400 0530 0542 0.632  EHAK 0229 0280 0320 0385  0.356
WM 0307 0379 0479 0596 0578 LT 0219 0.161 0364 0365 0431
& 0147 0291 0477 0.629 0731  PEEK 0317 0328 0298  0.290  0.244
ZRL 0300 0329 0455 0509 0565  Hif 0270 0269 0302 0324 0276
O 0269 0355 0448 0453 0462  HEEIT 0154 0237 0296 0410  0.386
HEPE 0291 0361 0434 0376 0447  KiE#E 0223 0293 0266 0294 0276
P8 0276 0313 0370 0455 0502 i 0115 0206 0276 0356 0.417
BePE 0254 0341 0414 0416 0481  FEHE 0155  0.180  0.164 0228  0.236
#0270 0304 0418 0439 0411  WHNEFELH 0024 018  0.168  0.280  0.360
w0261 0294 0378 0383  0.460

H 2013 Lok, ESZEATREKTBE EARERG. 2013 2 2022 4, R FHHIX 6
KRR, KEATFEEEHH 0292, 0271 B2 0.569. 0.561, ZAbLMPUEHLIX & A X 2%
8, 435I 0.201. 0.235 #4% 0.400 & 0.309. 2013 4, HHh[X SR BAKFZER /N, BES O KRR
I R S S0 R FRAE T RO D HERE , S Hh X 22 AU ] 2, 2O “ARORVE S, FoRIbEs” IRHE.
TR, RESHLX SRR KT — BEAL TS AL, EfhX k2 . 2021 S Jeiidff (e ge [E 45
B 6 TR ARHES s X R R R LY SR — RAIRE LR T g e A AR T SO A, HE
BT R X SR g pr it — b R R, & 2022 X L TIA R S R XA [F P . PEERHL X AE 2016
FERT G KGRGE, 2016 fE R ToFSE: ARALHLX 2016 4E 2 AT K AN 2208, 2016 4R 2020 4F A K& i
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FREPERE, AT R HUGRILRT. Widk. DU RS WITLANHIEE, OSSR BT
W AL TS TRARA; BRPE. REEE. TIPS, BERSEMAOAT AR ST, A THEEAA BT, B
S ORI SRR, AL TR UURERA: A AT EA T AN, BT RRJEMIX . U R
R BEN, HAE 2018 4242 2022 4R [H) 2 ML K. H R, R H 2018 FIF iR &
AR SRR X, KFREECHEH RSB, XEWESASCERIRIR Z M RMGL, AR5
KW B2 /NP BN R 45 SR SOV AR AE s T Pl A, ARtk STAIS, U IRRe s, Nz s
Wi, SREOAGRBEHNEISEERE. gk 31 Mhd, 13 MRS OETRIBLG A MBI
B, & 41.93%, H#MAEWGELETRREGEMRSRIK, WHDHEGSREOZFRKEARSY, &ETH
GOSTRIEE SR,
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2) AR RSB R R AR IR IR, I FF AT PR A GRE . IR, nss e
SHRPAMBE LA, RIVESRGEMIEENIRS ThEE, NG A IR AR S i) RS
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bb, INERER AT RS EAAMEE, 5 FERIEFIAR. TR SRS, SISO R TIaRIE
JRFH R e -

4) RIEITIRSS AR, (REENRAMERE . INsRBeyT DA AR, REETIRG IR, (RN RMER
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