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Fig. 1 The urban distribution of Yellow River Basin
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Fig. 2 Spatial distribution of urban resources and environmental efficiency in the Yellow River Basin
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Table 3 ML Index and its decomposition of cities in the Yellow River Basin

Wi BEEARML HARBTC BORABEC  SIHRBCRAEPEC  MUBERCRAE L SEC
B ERUR 0.835 0.900 1.105 1.105 0.998
4R 0.502 0.616 0.820 1.182 0.721
£33k 0.619 0.753 1.010 0.980 1.029
e 0.551 0.689 0.797 0.836 0.965
FEVH 0.726 0.843 0.853 1.000 0.853
R 0.887 0.875 1.018 1.013 1.000
IR 2 0.979 0.823 1.247 1.291 0.975
[éi] J5 0.402 0.634 0.703 1.000 0.703
P A 0.647 0.727 0.971 0.989 0.990
i) 0.846 0.779 1.136 1.152 0.993
FEAE 0.700 0.699 0.996 1.000 0.996
AEa 0.778 0.772 1.010 1.008 1.000
= 0.682 0.635 1.153 1.198 0.964
i ¥ 0.813 0.818 1.046 1.017 0.993
Hg 1.830 1.131 1.393 1.031 1.225
% B 0.644 0.739 0.905 0.905 0.997
- 0.743 0.786 0.911 1.066 0.852
N 0.805 0.848 1.083 1.000 1.083
=1 0.877 0.883 0.982 0.970 0.933
AL 0.820 0.715 1.252 1.131 1.089
KI5 1.163 0.646 1.632 1.660 0.995
B 0.914 0.764 1.356 1.317 0.998
Rk 0.799 0.712 1.167 1.315 1.071
El) 0.954 0.720 1.286 1.250 1.003
5ifg 1.482 0.698 1.771 1.174 1.398
=B 0.766 0.786 0.915 0.967 0.927
[EEA 0.718 0.680 1.058 1.051 1.000
(S 0.786 0.721 1.063 1.038 0.981
JH 0.641 0.782 0.814 0.866 0.942
P 0.855 0.887 1.106 1.165 0.926
e 0.736 0.736 1.000 1.000 1.000
HEZE 1.065 0.854 1.244 1.355 0.921
Gl 0.711 0.758 0.951 0.938 1.000
AR 1.144 1.173 1.180 1.136 1.025
iz bk 1.115 0.987 1.082 1.049 1.020
HEH 0.799 0.753 1.028 1.114 0.975
L 0.853 0.853 1.000 1.000 1.000
YIE 0.843 0.789 1.082 1.088 0.988
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Spatial and temporal characteristics and influencing factors
of urban resources and environmental efficiency
in the Yellow River Basin

LIN Jiang-biao', WANG Ya-juan', ZHANG Xiao-hong®, LIU Xiao-peng’
(1. School of Economics and Management, Ningxia University, Yinchuan 750021, China; 2. School of
Resources and Environment, Ningxia University, Yinchuan 750021, China; 3. Public Teaching Affairs

Department of Ningxia University Zhongwei Campus, Zhongwei 755000, Ningxia, China)

Abstract: Improving urban resources and environmental efficiency is of great significance to
the high- quality development of the river basin. This article uses the SBM super- efficiency
model based on undesired output and the Malmquist- Luenberger index, the resources and
environmental efficiency of cities above prefecture level in the Yellow River Basin in 2000,
2005, 2010, 2015 and 2017 were measured and calculated, and their spatial and temporal
characteristics were analyzed in combination with the kernel density function. Finally, the Tobit
model is used to measure the main influencing factors of urban resources and environmental
efficiency, which is expected to provide a scientific reference for improving the quality and
efficiency of the resources and environment of the study area. The results show that the urban
resources and environmental efficiency of the Yellow River Basin has generally shown a U-
shaped change trend, and the overall level is not high. The number of non-DEA effective cities
is much larger than that of DEA effective cities. Urban total factor productivity has shown a
downward trend, but efficiency changes and pure technical efficiency changes show an
improvement trend; industrial structure and government intervention are positively correlated
with resources and environmental efficiency. The level of economic development, urbanization,
energy consumption and environmental governance have a negative effect on the resources and
environmental efficiency.

Keywords: Yellow River Basin; resources and environmental efficiency; undesired output; su-
per-efficiency SBM; Malmquist-Luenberger index



