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Abstract

According to statistical analysis by the United Nations Environment Programme, in the early 1990s,
countries around the world emitted over 1 billion tons of harmful gases into the atmosphere each
year, causing 18 million hectares of forests to disappear from the earth and 6 million hectares of
land to become deserts. During the same period, China’s annual exhaust emissions (excluding town-
ship enterprises) exceeded 10 trillion cubic meters, and the severely degraded grassland area ex-
ceeded 90 million hectares. Green development has become the key to balancing the economy and
ecology, and green industries have become a new direction for industrial restructuring. Compre-
hensive evaluation of the strength of green industries is a necessary link in developing green indus-
tries. This article focuses on the “Green Industry Guidance Catalogue (2019 Edition)” and selects 17
indicators from four levels: green production, green consumption, green environment, and digital
economy. Factor analysis is used to optimize the indicator system, and ultimately 14 indicators are
retained. On this basis, the entropy TOPSIS method and spatial statistical methods were used to
systematically analyze the spatial distribution characteristics of China’s green industry strength
from 2012 to 2021, and to deeply explore the regional clustering of the comprehensive strength of
green industry development in each province. The following conclusions can be drawn. From 2012
to 2021, China’s green industry strength showed an overall trend of higher development levels in
the eastern and southern regions, and lower development levels in the western and northern re-
gions of various provinces and cities. In 2021, Guangdong, Jiangsu, Zhejiang, Shanghai, and Beijing
ranked among the top five in terms of green industry development strength. Except for the capital
Beijing, the other four cities are all coastal cities. The green industry in Xizang, Qinghai, Xinjiang,
Ningxia, and Gansu is at a poor level of development. These five cities are all located in the north-
west region. The ecological environment in the northwest region is fragile, the ecological carrying
capacity is relatively low, and the transportation infrastructure is weak, leading to the backward-
ness of the region’s economy, which leads to a poor level of green industry development. From 2012
to 2021, there was a significant positive spatial clustering of green industry strength in various
provinces of China, namely high-high clustering and low-low clustering, and the spatial clustering
effect has been in a strong state. From the perspective of spatial agglomeration of green industry
strength in some regions in 2021, Jiangsu, Zhejiang and Fujian show significant high-high spatial
autocorrelation characteristics, Anhui, Jiangxi and Hainan show significant low high spatial auto-
correlation characteristics, Sichuan shows significant high low spatial autocorrelation characteris-
tics, and Xizang, Xinjiang, Qinghai, Gansu, Inner Mongolia and Ningxia show significant low-low spa-
tial autocorrelation characteristics. There are significant spatial differences in the strength of green
industries among various provinces, municipalities, and autonomous regions in China (excluding
Hong Kong, Macao, and Taiwan). High-high clusters are mainly located in the eastern coastal areas,
while low-low clusters are mainly located in the western and northern regions.
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Figure 1. Technology roadmap
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Table 1. Evaluation index system for comprehensive strength of green industry development
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Table 2. Factor analysis results

#= 2. EFHHER

R FHIEE T ZTTHRER (%) A7 Z IR (%)
1 10.307 60.62991 60.6299
2 3.002 17.65692 78.2868
3 1.268 7.45678 85.7436
4 0.901 5.29967 91.0433
5 0.65 3.82056 94.8638
6 0.499 2.93771 97.8015
7 0.168 0.98903 98.7906
8 0.13 0.7675 99.5581
9 0.049 0.28916 99.8472
10 0.011 0.06645 99.9137
11 0.006 0.03778 99.9515
12 0.004 0.02093 99.9724
13 0.003 0.01508 99.9875
14 0.002 0.00981 99.9973
15 0.0004 0.0022 99.9995
16 0.00008 0.00046 99.9999
17 0.00001 0.00007 100
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Table 3. Rotating factor load matrix
3. e EE TR
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NSRBI & 0.0043 0.3580 0.4036
REVRIH P R AL 0.5434 -0.4911 0.5960
SRS | 0.9533 0.2674 0.0778
FheTH 2 L R A 0.9497 0.2754 0.1107
S BRI AT RN 0.9532 0.2743 0.0630
WEEIL SRR —0.1462 0.2106 0.8926
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Table 4. Weights of various indicators for evaluating the strength of China’s green industry

F 4. PEZE W ITFN ZIERNE

RGZ fRbr = G ERFH & U 2 A
T SR 75 5(%) 0.8603 0.1397 0.0732

ESERIN) WAV K A A 0.9100 0.0900 0.0472 0.1963
N3 = A HE R () 0.8552 0.1448 0.0759
K & S HE TR (5 1) 0.8346 0.1654 0.0867
FZFEAEA T L 0.9166 0.0834 0.0437

G TR B HE () 0.8409 0.1591 0.0834 0.3692
Lok e 1z 7T) 0.8534 0.1466 0.0768
AR N T e 0.8502 0.1498 0.0785
A2 Tt AT () 0.7325 0.2675 0.1402

QUM 0.1767
NGRS AT 2 (LK) 0.9304 0.0696 0.0365
A= BME (L T) 0.8734 0.1266 0.0664
FE2TH A B BA(1L0T) 0.8932 0.1068 0.0560

Hr &5 0.2578
Ja BN IS AT SRR 0.8818 0.1182 0.0619
BB L R 0.8597 0.1403 0.0735

Table 5. The Euclidean distance between each evaluation object and the positive and negative ideal solutions

F 5. BN RS ESIREMRARNEE

B [ 57 s; LaelRsy He4
2012 4 0.2685 0.0769 0.2226 8
2013 4E 0.2570 0.0360 0.123 10
2014 4 0.2401 0.0628 0.2073 9
2015 4 0.2241 0.0841 0.2729 7
2016 4F 0.1777 0.1468 0.4524 6
2017 4 0.1536 0.1604 0.5107 5
2018 4F 0.1357 0.1832 0.5745 4
2019 4 0.1020 0.2175 0.6807 2
2020 4 0.1205 0.2166 0.6426 3
2021 4F 0.0830 0.2578 0.7565 1
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Figure 2. Evaluation results of China’s green industry strength over the years
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Table 6. Weights of various indicators for the evaluation of provincial green industry strength in 2021

= 6.2021 FEFERE W SEINTN B IEHFNE

RGE febr iz e R A & R 2 F

T AT 75 (%) 0.9333 0.0667 0.0861

LRI W AR A K b 0.9898 0.0102 0.0131 0.1146
N3 S AR BB (W) 0.9880 0.0120 0.0154
JRK s B HE RO (T ) 0.9681 0.0319 0.0412
E VYN N 0.9288 0.0712 0.0919

G TR NERHE R (T ) 0.9694 0.0306 0.0395 0.3406
Tk ez oc) 0.8896 0.1104 0.1425
REVEIN T e 0.9802 0.0198 0.0256
AR 2 i B (T ) 0.9833 0.0167 0.0215

2R B 0.0787
NEIREALETH SR (OLITK) 0.9557 0.0443 0.0572
A7 BB (L D) 0.9026 0.0974 0.1257
FE2H B B (12 TT) 0.8936 0.1064 0.1374

Hr vt 0.4661
IEE S EIEA WON 0.8789 0.1211 0.1564
W EIC Rl 0.9639 0.0361 0.0466

7 6 iTLAEH, 1EXF 2021 4 [H &4 B IR KNSR G0 LS T T ir ey, mRAL
A SRR BT AL B R, O 0.1564; UG TS INE(ZIT), N 0.1425. &6 4 Fidk s h & RG 2
WE 2 AT CAE H, TEXT R E SR O s AT S8 v F I, A= BT HRE R K, fEX AT HIR
X Z¢ P MESE S TSR A VRN, B Br B AU K. R B AW P BT 2 BRI AR
A HEENSREHEAREIE, SR BEOIGE, M TFET R REEEANBONTEE. $#4THIBKX
(LT ZE BEARXT RO, IORAFAE — S X 2 PF R R J5 , X A1 %248 1 B A KB T4 5 R G2 MBUE
K.

7 6 I, AIHSEOINAUERE, 08 TOPSIS VAT S 2021 4F &1 4 5 5 1E 5 AR AR 1)
WREGEEES . 22150 o4 . b EER, ATiHEL 2012~2021 4E &4 T A X G 7\ b S2 113 & FRFR AL
HELZEE . 2012, 2015, 2018 K 2021 SFA4[H B4 1 HIE XN S 3 ) SR 0=\ SE PR 1S 70 i 4]
3 B

R 3 ATAN, 2012~2021 GEFR[E 58 M4 5= b R FE /KT Ak S 9 il 1 Xk /KP4, AL
O DXOR R AP BAR R . ¥ 2021 4F 31 METHHBX GO R ELEE LRI N, e R in
TR
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Tl 3 A1 7 AT A Y, 2021 SR 3R 2548 T 2Rt bR e /KT i R S AR 0 e e DX O R KT v
VHER LA XK /K BRI . WX A VF 2 H0% 0k, BHENH RO I HRHBOK PR S, X
FPABEH B X LB IR E, IR D XA BT RIE A, B DU X SR 5 SE s it IR H
IR X A 2R 8L R /KPS T EE BB IR, XA X B EOKT . 25 XA A B R R

2012 EihE 2015 E1hE

2018 EHEE 2021 FhE it E

ey !_‘.-.-‘/
| : 3

- 0 = - 0 Lo
e AR TR RSP G, A8 ST S TR R A SR s, MR e B AR IR R

Figure 3. Spatial characteristics of green industry strength in each province
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Table 7. Classification of comprehensive strength of green industry development in 31 provinces, cities and autonomous regions
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Table 8. Moran’s I statistic for the comprehensive strength of green industries in various provinces and cities in China
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p-value 0.001 0.001 0.001 0.001 0.004 0.001 0.001 0.001 0.001 0.001
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Figure 4. Partial Moran scatter plot of comprehensive strength of green industry
development in various provinces in 2021
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Table 9. 2021 comprehensive strength agglomeration model of green industries in various provinces and cities in China
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Figure 5. LISA agglomeration map of comprehensive strength of green industry
development in various provinces in 2021
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