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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
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ZEPUHLIX 0.959 1.000 0.959 - 1.000  1.000  1.000 - 1.000  1.000  1.000 -
A 1.000 1.000 1.000 A 1.000  1.000 1.000 A 1.000  1.000 1.000 A
(B 0.398 1.000 0.398 JH 0.773  1.000 0.773 JH 0.489 1.000 0.489 by

JUPEIEHIX  0.699  1.000  0.699 - 0.886 1.000 0.886 - 0.745 1.000 0.745 -
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LT 0.438 0.642  0.682 I 0302 0.303  0.999 IR 0263 0286 0919 A
P 0.510 0911 0.560 K 0.424 0.424 1.000 BUIR 0277 0.300 0.925 pUER]
Sl 0312 0.348 0.895 I 0272 0272 0.998 JH 0243 0259 0.937 pu i
HuTi 0.178 0215 0.829 BB 0247 0437 0.564 A 0253 0403 0.628 BB

I X 0391 0.584 0.721 - 0314 0354 0907 - 0268 0313 0.874 -
FRAR T 0317 0371 0.855 % 1.000  1.000 1.000 A 1.000  1.000 1.000 AR
#BBA T 0216 0218 0.990 16 14 0.187 0204 0918 I 1 0.104 0.170 0.614 b
TR T 0359 0.475 0.755 BEI 0.680 0.704  0.966 b 0.450  0.569 0.791 b
AT 0372 0384 0.970 I 1 0372 0.382 0.973 1 0280 0.410 0.683 pUER]
Bl 0393  0.553  0.710 bR 0398 0.740  0.537 puiEE 0267 0.731  0.365 by
i3] 0266 0273 0972 Y 0272 0285 0.957 piice 0.366  0.392  0.934 prichd
BEPA T 0.183 0.306 0.599 JH 0209 0.397 0.526 JH 0226 0.642 0.352 I

AP IEHX 0301 0369 0.836 - 0.445 0.530 0.840 - 0385 0.559 0.677 -
2B it 0.430 0.464 0.927 16 14 0.426 0475 0.897 I 14 0.337 0.485 0.695 pUER]
IEMTT 0.195 0378 0.517 BEI 0.155 0.157 0.985 picE 0201 0202 0.996 BEEY Y
-] 0.520 0.674 0.772 Y 0299 0315 0.948 pricE 0.446  0.474 0.942 prichLd
e AT 0.425 0457 0931 pu B 0.889 0.930 0.957 JH 0361 0482 0.749 by
T 0338 0.531 0.637 I 0252 0262 0.962 A 0.156 0.176  0.886 A

JIZRIEHX 0382 0.501  0.757 - 0.404 0.428 0.950 - 0.300 0364 0.853 -

B 0.442 0.572  0.788 - 0.499  0.553  0.902 - 0.430  0.538  0.803 -

giak 2 ME 1A LUEH, PUI4E 2010 4
2015 LA S 2018 SEHIAT 7 BT K £ BoR %
B/NT 0.5, BARRCEKT WAL, B2 F) DEA
BRAIAEAE T R 72 R . A AHH R R R %
AT, U4 2010 4E. 2015 451 2018 HE 40
B IGAE 0.8 Zidy, MBI % K IL F) DEA
R, RA BRI AN, AR AR A R
L 0.6, HH UL T L HIZ DY A8 0 7= 9 U e 35O R
¥ 4= R A B AR

N K HE D™ 7 B U5 T R AR, & Xk

AR PR IR TE R OK S ZEARN ST, BEVE X R
VAL X005 B S e T Al X, T
[X 2015 4% F1 2018 4F I LR B B R R B I8 3] T
DEA HRUIRAS o AT X )1 g b DX A1 4R
JEHBIX 2010 7F . 2015 “E LA J 2018 E ) 245 R
RORBIRILF 0.5, /T2 bl UG H = AN HhIX
2R B AR AR AT 2 L Al B R R B AL T 3
SO

DN T IR 7 0 8 35 R R R 28803 T A
3, 2010 FLEE BURMFRIL F) DEA A RCIRE K



EER

ZFREF . AT DEA-Malmquist #2789 w9 1| 5 57 7 %R IF K 2 H3F 4

0990

2022 4E 2 H
L2 W 2010
1.0}
%0.8
§
x 06}
4o
¥ 04l
0.2
0
RNEZEEFZEZFHLAEZTIRE
RIHXEELOETL KI=
Hxr TE=

W 2015 2018

EEILHERRKRTKE RS D
EETINEEEENLDLER
= =

X

1 PO)IEEHMN 2010 £, 2015 F£F01 2018 FLEAFARE XL

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
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Fig.2 Change trend of total factor productivity and its index
decomposition in Sichuan Province from 2010 to 2018
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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
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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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