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Table 1 Input and output indicators for the development of
mineral resources in Sichuan Province
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Table 2  Efficiency value of mineral resource development and its decomposition in the
cities and prefectures of Sichuan Province in 2010, 2015 and 2018
M 2010 2015 2018
TE PTE SE  JBREM TE PTE SE  JBIREI TE  PTE  SE  AUBLIRIHN

B AR 1.000  1.000  1.000 AR 1.000  1.000  1.000 ANAE 1.000  1.000  1.000 A
L 0918 1.000 0918 % 1.000  1.000 1.000 AR 1.000 1.000 1.000 AR

PG IX 0.959 1.000 0.959 - 1.000  1.000  1.000 - 1.000  1.000  1.000 -
HH 1.000  1.000  1.000 AR 1.000  1.000 1.000 AR 1.000  1.000 1.000 A
e 0.398 1.000 0.398 JH 0.773  1.000 0.773 JH 0.489 1.000 0.489 b ki

JIPEALHEDX  0.699  1.000  0.699 - 0.886 1.000 0.886 - 0.745 1.000 0.745 -
HET 0.515 0.805 0.640 YK 0.323 0333 0971 I 1 0.303 0315 0.960 b
W T 0.438 0.642  0.682 I 0302 0.303  0.999 I 0263 0286 0919 b
PN T 0.510 0911 0.560 9 0.424 0.424 1.000 B 0277 0.300 0.925 pUER]
SRl 0312 0.348 0.895 I 0272 0272 0.998 JH 0243 0259 0937 b ki
Hurii 0.178 0215 0.829 b 0.247 0437 0.564 piice 0.253 0.403 0.628 prichd

I X 0391 0.584 0.721 - 0314 0354 0.907 - 0268 0313 0.874 -
FRAR T 0317 0371 0.855 i 1.000  1.000  1.000 A 1.000  1.000  1.000 A
#RBH 0216 0218 0.990 16 14 0.187 0204 0918 16 14 0.104 0.170 0.614 pUER]
TR 11 0359 0.475 0.755 Y 0.680 0.704  0.966 Y 0.450  0.569 0.791 pu i
JA T 0372 0384 0.970 BEER 0.372 0382 0.973 BRI 0280 0.410 0.683 pich
beSi] 0393  0.553  0.710 161 0398 0.740  0.537 pEE] 0267 0.731  0.365 by
Mzl 0266 0273 0972 I 0272 0285 0.957 A 0366 0392 0934 B
g el 0.183 0306 0.599 16 14 0209 0.397 0.526 JH 0226 0.642 0.352 b

RIS 0301 0369 0.836 - 0.445 0.530 0.840 - 0385 0.559 0.677 -
[EFat] 0.430 0.464 0927 b 0.426 0.475 0.897 6 0.337 0.485  0.695 pUER]
N T 0.195 0378 0.517 YK 0.155  0.157 0.985 I 1 0201 0202 0.996 by
-] 0.520 0.674 0.772 I 0299 0315 0.948 piice 0.446  0.474 0.942 prichd
e ehi) 0.425 0457 0931 pu Y 0.889 0.930 0.957 I 0361 0482 0.749 pu L
T 0338 0.531 0.637 I 0252 0262 0.962 o 0.156 0.176  0.886 A

JIAIEHX. 0382 0.501  0.757 - 0.404 0428 0.950 - 0300 0364 0.853 -

BH 0.442 0.572 0.788 - 0.499  0.553  0.902 - 0.430 0.538  0.803 -
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FE PRI AR, 2013~2016 SE A
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W= BT R R M BLE S N, IWIRE ok
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Fig.1 Comparison of the development efficiency of mineral resources in various cities and prefectures in
Sichuan Province in 2010, 2015 and 2018
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Table 3 TFP index and its decomposition of mineral
resources development in Sichuan Province
from 2010 to 2018

Ay effch  techch pech sech tfpch

2010~2011  1.022  1.007 0935 1.093  1.029
2011~2012 0865 1.071 0892 097 0927
2012~2013  0.872  1.092 0921 0947  0.952
2013~2015 1384 0999 1239 1.117 1382
2015~2016  0.876  1.429  1.098 0797 1252
2016~2017  1.174  0.813 0975 1205  0.954
2017~2018  0.826  1.577 0952  0.868  1.302

B 098  1.116 0996 0990 1.100
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Table 4 Total factor productivity and its index decomposition
of mineral resources development in all cities and prefectures
of Sichuan Province from 2010 to 2018

Ho X effth  techch  pech  sech  tfpch
B AR 1.000  1.146  1.000 1.000 1.146
IR 1.012  1.115 1.000 1.012 1.129
FEFGHLX 1.006  1.131  1.000 1.006 1.138
HHUN 1.000  1.011  1.000 1.000 1.011
Faf LM 1.030  1.093 1.000 1.030 1.126
JIPE A X 1.015 1.052 1.000 1.015 1.069
HET 0.927 1.084 0.883 1.050 1.004
WL T 0930 1.052 0915 1.016 0978
PN 0917 1.105 0863 1.062 1.013
PN 0.965 1.131 0974 0991 1.091
Epini) 1.051  1.094 1087 0967 1.150
JI b X 0.958  1.093 0944 1.017 1.047
AT 1.178  1.320 1.136  1.037  1.556
i) 0901 1.166 1.015 0.887 1.051
A 1.033 1135 1.072 0963 1.171
JA W 0960  1.124  1.038 0925 1.079
Zeli 0.946  1.121  1.036 0913 1.061
i3] 1.047 1.064 1061 098 1.114
PR 1.031  1.091 1.074 0959 1.124
A 1.014 1146 1.062 0953 1.165
Rt 0.966 1.155 1.015 0951 1.116
IEMTT 1.004 1.086 0.947 1.060 1.091
] 0978 1.118 0966 1.013 1.094
i) 0977 1.134 0995 0982 1.108
T 0.895 1.119 0.883 1.014 1.002
JIZRAEHIX 0964  1.122 0961 1.004 1.082
BIfE 098 1.116 0.996 0.990 1.100
L8 o Effth = Techch Pech
16f
¥
;3 14} *
§ 12} \/ & A /
by < _m— B4 X
B 10f BT / \-/N/ N
&= — \
0.8} 4
0o Q\‘\ ¥ Q\;9 e Q\;° S
\Q/q’ \\» \“f» \“’ﬂ \5/’» \“’/q, \“ﬁ’
P N
by
2 2010~2018 M)A EERE R R HIBR R
Tikias

Fig.2 Change trend of total factor productivity and its index
decomposition in Sichuan Province from 2010 to 2018
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Development Efficiency Evaluation of Mineral Resources in Sichuan
Province Based on DEA-Malmquist Model

Li Junbo'?, Pu Hua', Wu Hao’, Wang Yueqi'

(1.School of Mathematics and Physics, Chengdu University of Technology, Chengdu, Sichuan, China;
2.Geomathematics Key Laboratory of Sichuan Province, Chengdu University of Technology, Chengdu,
Sichuan, China; 3.College of Management Science, Chengdu University of Technology,

Chengdu, Sichuan, China)

Abstract: Improving the efficiency of mineral resource development is conducive to strengthening the
ability to guarantee resources, and is of great practical significance to promoting the sustainable development
of the region. In order to explore the improvement path of mineral resource development efficiency in
Sichuan Province, this paper uses DEA-BCC model and Malmquist index model to measure and evaluate the
mineral resource development efficiency of 21 cities and prefectures in Sichuan Province from 2010 to 2018
from static and dynamic perspectives. The results show that the development level of mineral resources in
Sichuan Province is gradually improving, and technological progress is the main driving force for efficiency
improvement, but there is still much room for improvement in pure technical efficiency and scale efficiency.
Secondly, there are differences in the efficiency of mineral resource development between regions. The
development efficiency of the Chengdu Plain and Panxi Region has improved the most, while the
improvement of mineral resource development efficiency in southern and northeastern Sichuan has been
relatively slow. At the end of this article, countermeasures and suggestions are put forward based on the
evaluation results to provide references for improving the efficiency of mineral resource development.

Keywords: Mineral resources development; DEA-BCC model; Malmquist index
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