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Analysis on Green and Low-Carbon Development Level and Influencing Factors of
Guangxi Mining Industry Under the “Double Carbon” Goal
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Abstract: Green and low-carbon transformation of the mining industry is a key link for achieving high-quality development.
From the perspective of the “Double Carbon” goal, an evaluation index system for the green and low-carbon development level
was constructed from four aspects: economic development, production scale, environmental pressure, and low-carbon level.
Through the game theory combination weighting method and the cloud matter-element model with improved cloud entropy, the
green and low-carbon development level of Guangxi mining industry was evaluated, and its influencing factors were further
analyzed in combination with the grey correlation degree and obstacle factors. The research results show that, from 2005 to
2022, the evaluation grade of the green and low-carbon development level of Guangxi mining industry experiences a process of
first rising slowly, then declining, then rising again and tending to stabilize, gradually improving from the backward stage (V)
to the advancing stage ([l ), with obvious overall fluctuations. Besides, the grey correlation degree results show that the
proportion of large-scale mining enterprises in the mining industry, the development level and development potential of the
mining industry are key influencing factors, with grey correlation degrees of 0.862 3, 0.808 7 and 0.793 8 respectively. The
obstacle factors show phased changes. From 2005 to 2018, low-carbon level and environmental pressure exert a greater hindrance to the
green and low-carbon development level, while the hindrance degree of economic development is more significant from 2018 to 2022,

The research results can provide a reference for the green and low-carbon transformation of the mining industry.
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Table 1 Evaluation index system for green and low-carbon development level of mining industry
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Table 2 Evaluation index classifcation for green and

low-carbon development level of mining industry
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Table 3 Carbon emissions accounting results
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Table 4 Subjective weights of AHM index

{

1 8 b7 WAL T
WGl W2 waGs e
B 0.200 5 0.139 5 0.285 5 0.374 6
B, 0.355 9 0.219 8 0.153 1 0.267 2
B 0.455 4 0.215 2 0.329 4
B; 0.428 4 0.230 7 0.341 0
B. 0.401 7 0.263 3 0.335 0

iR S R ROk T BOR AR 25 48 AR 1 % WA
wio B we Al wy il T IRIE 25 A AU A T ZR B B
B OFRB NS ERNEAENE o, BIEILE 5,
ALK Bl IR IR 25 G AU L 25 A BUE R K
A NFEAR K SE X0 X0 X0 X
23 ZEEBMEBRKENE

AR A (D e =S HBOHR G 1) P9 R Al 2%
AR & JRACETE N M = S 8UE R R (WL (18)),
JEL T AT 4R bR = B, L R . =i
AT LA Ul JR 7 4 A 1 A5 SR A L

x5 RBUFEBRBKEIBRKEEERNHEENE

Table 5 Comprehensive weights of each index for green and low-carbon development level of mining industry
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Fig.1 Part of the index cloud-drop diagrams for green and low-carbon development level of mining industry
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Table 6 Correlation degree of index layer

_ T 5 2%

S -

1 Il Il I\
X 1.000 0 0.001 8 2.67E-08 1.44E-15
X1z 0.287 4 0.933 8 0.023 8 2.69E-06
X3 0.150 2 1.000 0 1.30E-06 1.34E-25
X 0.010 1 0.524 1 0.002 3 0.002 2
X1 2.63E-17 0.004 1 0.006 8 0.738 1
X2 0.007 0 2.06E-10 0.000 1 0.927 0
X3 4.22E-06 4.47E-05 0.580 0 0.377 5
X5 0.001 8 0.127 3 0.996 0 0.003 6
X2 0.013 5 0.061 8 0.100 0 0.064 8
X33 1.48E-08 0.314 4 1.21E-08 3.32E-32
X 0.004 8 0.657 6 0.424 1 0.051 6
X2 0.343 7 0.673 0 0.193 1 0.004 1
X3 1.61E-10 4.54E-15 0.705 5 0.000 6

RIRFEFE R KA 3 (1), 35 M v I )2 56 B
BE.ET,

RT ENEXKE
Table 7 Correlation degree of criterion layer
\ VEA 4 24
eI 2 -
1 II I v
X1 0.019 376 0.009 072 0.100 392 0.009 647
X 0.021 812 0.000 317 0.014 084 1.38E-18
X3 0.001 146 0.000 365 0.133 128 8.26E-51
X4 0.002 651 0.094 386 0.088 330 2.97E-100
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H 20052022 47T P4 R 4l Ml 2 €0 AR Bk i 8 K T e
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M5 .X, £ 2005—2013 49 EM 5% 1 M1l . A
2014 4E R FREZEM MV, X, 78 2005—2016
VMR LI R F, [ 2017 TR LRI,
X; £ 2005—2018 4F4F 3 % . A 2019 4E 2 FR
ERTMIT, X, 1E 20052010 4EPFHr 2 25 4 1A
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Fig.2 Radar charts of evaluation levels in the criterion layer
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Table 8 Evaluation grade for green and low-carbon

development level of mining industry in Guangxi

A R [T 45 G 1 5 S T 7 i
1 1l il I\l SRS
2005 0.008 5 0.024 9 0.036 7 0.110 9 I\
2006 0.029 8 0.034 0 0.066 5 0.105 7 v
2007 0.032 8 0.051 1 0.078 6 0.072 1 I
2008 0.049 5 0.057 2 0.109 2 0.053 1 I
2009 0.051 6 0.039 5 0.068 3 0.022 1 I
2010 0.041 4 0.063 3 0.101 3 0.034 3 I
2011 0.036 4 0.086 4 0.080 7 0.022 5 Il
2012 0.042 1 0.077 1 0.097 8 0.034 5 I
2013 0.073 6 0.050 6 0.035 6 0.065 6 1
2014 0.052 4 0.040 9 0.094 7 0.059 7 I
2015 0.053 4 0.043 4 0.069 1 0.084 3 v
2016 0.052 5 0.047 9 0.071 1 0.072 5 v
2017 0.040 4 0.055 1 0.069 1 0.078 8 I\
2018 0.018 6 0.092 6 0.105 4 0.039 7 I
2019 0.008 0 0.109 9 0.062 1 0.052 9 Il
2020 0.008 3 0.109 8 0.062 1 0.037 6 Il
2021 0.069 6 0.083 6 0.064 9 0.033 3 I
2022 0.047 8 0.109 6 0.039 9 0.027 5 I

AHIESE R TV SR Al 2R € AR Bk A R KT
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TE T8 2% Y D) )23 R0 S R BE 1], K R ol ¢ 1
IRk & S VEN S DA S HHI) Y, & HEN 2
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H 20052022 4F 2% 1 ) 2 9 K €8 DG IR B, LR L 3%
9. BRE A4 AENZE 0 F- 3 5K 6 0C B B HE Y MK
WHh X,(0.81).X,0.75) . X (0.71) & X,€0.70)
AL R I, X, AT 2 R 68 DG R B A, X R
HfEgE Ak R S5 T2 f, X, 16
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Table 9 Grey correlation degree of criterion layer

ARy X, X, X5 X,
2005 0.55 0.85 0.51 0.90
2006 0.58 0.87 0.58 0.81
2007 0.60 0.84 0.63 0.81
2008 0.77 0.85 0.55 0.78
2009 0.85 0.87 0.68 0.78
2010 0.68 0.81 0.82 0.71
2011 0.72 0.85 0.90 0.78
2012 0.72 0.84 0.77 0.68
2013 0.67 0.77 0.93 0.91
2014 0.69 0.86 0.66 0.67
2015 0.72 0.83 0.60 0.60
2016 0.69 0.85 0.63 0.61
2017 0.70 0.92 0.63 0.61
2018 0.66 0.94 0.90 0.68
2019 0.72 0.82 0.81 0.78
2020 0.78 0.64 0.80 0.78
2021 0.77 0.61 0.60 0.77
2022 0.81 0.59 0.78 0.77

A AR TP R A M S 0 IR R AP 1A £
RIRBE HAR L3R 10,
F 10 EREREXKESF

Table 10 Grey correlation degree ranking of index layer

Hep EEEINA TR A K156 2
1 X2 0.862 3
2 X1 0.808 7
3 X1 0.793 8
4 X2 0.788 7
5 X3 0.785 3
6 X3 0.784 8
7 X3 0.746 0
8 X 0.7317
9 X 0.719 8
10 X1 0.713 0
11 X2 0.670 9
12 X3 0.642 9
13 X1 0.574 3

R I, X o X0 Be X B K £ DG B B2 437 51 ip
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Fig.3 Radar chart of obstacle degree

in the criterion layer
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Table 11 The proportion of obstacle degree of obstacle factors

q—:ﬁj\ Xll XIZ XIS XH XZI XZZ X23 X%l X32 X.H XII XlZ XH

2005 12.84 6.57 8.38 4.11 8.65 8.97 9.61 9.37 9.96 1.11 1.11 1.11 18.22
2006 12.59 2.59 8.64 5.87 8.53 9.69 9.41 8.14 7.91 1.66 3.18 4.01 17.77
2007 6.17 10.92 9.41 1.19 9.28 7.82 10.17 5.54 9.11 4.32 5.50 6.45 14.11
2008 6.00 5.16 5.71 7.03 10.32 8.54 10.90 1.32 10.91 6.61 7.17 7.04 13.30
2009 8.62 6.50 3.67 9.18 9.01 8.01 9.11 4.27 1.90 7.71 7.45 7.52 17.04
2010 5.83 12.94 6.54 4.04 9.96 2.30 10.23 10.06 4.83 8.72 8.15 8.94 7.45
2011 1.96 4.64 7.50 5.38 10.70 3.22 10.71 10.44 9.55 10.90 9.86 10.16 4.98
2012 2.87 3.12 7.59 8.43 9.96 2.14 9.71 10.75 8.89 10.81 9.75 9.73 6.25
2013 1.42 1.42 1.42 8.82 10.94 1.42 10.39 12.51 11.70 12.22 11.12 10.84 5.79
2014 2.10 7.61 9.48 8.78 9.03 3.02 8.82 9.563 10.96 7.16 9.54 9.22 4.74
2015 3.87 8.18 8.91 8.94 8.54 3.10 8.38 10.09 9.91 7.86 9.07 8.74 4.41
2016 6.05 8.92 7.37 8.65 7.86 3.96 7.58 9.47 9.45 8.31 8.46 8.01 5.93
2017 6.76 6.97 8.08 8.41 8.10 7.75 7.52 10.25 9.26 8.85 8.67 8.29 1.10
2018 5.17 7.93 8.02 11.17 7.39 10.66 6.37 6.84 7.01 9.57 7.75 7.47 4.64
2019 9.15 10.88 8.43 9.56 7.32 12.17 5.83 6.52 5.70 7.19 7.56 7.45 2.23
2020 12.26 13.12 8.54 8.83 2.05 13.38 2.98 5.55 6.51 7.47 7.97 7.85 3.47
2021 15.04 10.59 10.16 9.26 1.30 16.13 1.40 1.93 1.26 10.12 9.37 9.12 4.32
2022 16.91 8.43 9.12 9.73 1.16 13.12 1.16 6.32 4.45 9.94 8.46 8.31 2.90
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