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An Ecological Efficiency Evaluation of Coal Mining and
Processing Based on Super-Efficiency SBM Model:
A Case Study of Western China
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Abstract: In view of an investigation of the ecological efficiency and change trend of coal mining and processing
industry in Western China, taking the coal mining and processing industry in the western region from 2011 to 2019 as
the research object, a calculation has thus been made of the ecological efficiency of coal mining in the targeted area
from both static and dynamic aspects by using the super-efficiency SBM model of unexpected output and Malmquist
index. The results show that the ecological efficiency of coal mining industry in Western China is generally maintained
at a low level, with a great diversity in the ecological efficiency values among different provinces from 2011 to 2019,
combined with the natural breakpoint method, the corresponding regions of efficiency value can be divided into three

grades: low efficiency region, medium efficiency region and high efficiency region; during the study period, the total
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factor productivity shows a gradual upward trend, with an average TFP index of 1.05, indicating that the annual average

growth rate of the ecological efficiency of coal mining in the western region is 5%, reaching a maximum growth rate of

24.7% from 2018 to 2019.

Keywords: ecological efficiency; coal mining; super efficiency SBM model; Malmquist index; Western

China
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Table 2 Descriptive statistical analysis of variables
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Table 3 Ecological efficiency values of provinces, municipalities and autonomous regions in Western China from 2011 to 2019

o
Mo X e
2011 2012 2013 2014 2015 2016 2017 2018 2019

Hokra 0.256 0.263 0.255 0.216 0.205 0.199 0.206 0.227 0.224 0.227
IR AR X 0.131 0.118 0.111 0.104 0.122 0.107 0.095 0.117 0.128 0.114
M ESY 1.022 1.147 1.000 1.000 1.000 1.000 1.000 1.004 1.030 1.022
WS HIRIX 1.459 1.380 1.267 1376 1.478 1.498 1.581 1.518 1.823 1.480
TEFE AR 1.985 0.419 0.398 0.364 0.369 0.367 0.341 0.443 0.620 0.486
HiGH 1.206 1.180 1.192 1.147 1.170 1.203 1.235 1.250 1.239 1.202
[SUES 1.654 2.190 1.000 1.527 1.052 1.287 1.023 1.313 2.028 1.398
Pl 1.386 1.514 1.530 1.599 1.610 1.584 1.460 1.447 1.448 1.507
SRR R AR X 0.423 0.498 0.406 0.371 0.441 1.034 0.524 0.590 1.030 0.550
PNk 0.361 0.291 0.311 0.266 0.276 0.275 0.259 0.259 0.253 0.282
G 0.352 0.426 0.357 0.353 0.484 1.022 1.072 1.064 1.126 0.612
¥iE 0.681 0.617 0.542 0.538 0.557 0.647 0.587 0.636 0.738 0.613
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Table 4 Illustration table of ecological efficiency in

Western China

X CAHIARSCR  AEIRECR BUBTEeR
kg 0.227 1.166 0.195
FIRH AR X 0.114 2.866 0.040
ST 1.022 1.172 0.872
ME AR X 1.480 1.197 1.236
TR AR 0.486 1.989 0.245
HilgE 1.202 6.073 0.198
[SQutEy 1.398 1.202 1.163
(YIRS 1.507 1.195 1.261
HBAEE R AR IX 0.550 1.079 0.510
PR 0.282 0.761 0.370
ENT 0.612 1.296 0.472
¥iE 0.613 1.500 0.408
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Table 5 Classification of coal mining areas in Western China
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Table 6 Ecological efficiency and factoization index of coal mining in Western China from 2011 to 2019

I B i ARECR (PEC) B ARZ% (SEC) HARBR (TEC)  HRBAHCRE (TC)  2BFEAEF2R (TFP)
2011—2012 1.040 0.872 0.906 0.999 0.905
2012—2013 0.888 0.988 0.877 1.069 0.938
2013—2014 1.028 0.966 0.993 0.976 0.969
2014—2015 1.045 0.991 1.035 0.944 0.978
2015—2016 1.032 1.126 1.162 1.013 1.177
2016—2017 0.903 1.004 0.907 1210 1.098
2017—2018 0.991 1.095 1.085 1.053 1.142
2018—2019 0.947 1.225 1.160 1.075 1.247

¥ 0.982 1.028 1.010 1.040 1.050
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Table 7 Ecological efficiency and decomposition index of coal mining in Western China

Hi X AR (PEC) MBS AR (SEC)  HAME(TEC) HARMLHE (TC)  2UFAE 2 (TFP)
kg 1.004 0.979 0.983 1.008 0.992
JUPEHE AR X 0.965 1.034 0.997 1.022 1.019
FNE 1.001 1.000 1.001 1.078 1.079
NET FIRIX 1.008 1.020 1.028 1.013 1.041
THRIARX 0.905 0.955 0.865 1.110 0.960
A 1.046 0.960 1.003 1.048 1.052
S 0.975 1.052 1.026 0.994 1.020
pung 1.037 0.970 1.005 1.012 1.017
PBgEE R ARIX 1.007 1.110 1.118 1.179 1317
PR 0.857 1.116 0.957 1.016 0.972
EON] 1.018 1.136 1.157 0.974 1.126
¥I(H 0.982 1.028 1.010 1.040 1.050
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