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Abstract

In order to fully improve the efficiency of regional sustainable development and improve the sus-
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tainable development capacity and comprehensive carrying capacity of the city within the limited
resource conditions, based on the panel data of 16 cities in Shandong Province from 2009 to 2019,
this paper analyzes the urban development status of Shandong Province from the aspects of ecol-
ogy, resources, industry and investment. Using DPSIR model, many factors are summarized into
five dimensions: driving force, pressure, state, impact and response. The entropy method is used
for data standardization and weight calculation. In this way, the sustainable development effi-
ciency evaluation system is established, the efficiency is calculated by SBM model, and the spa-
tial-temporal difference analysis and visual analysis of sustainable development efficiency in
Shandong Province are carried out based on the quantitative results and ArcGIS software. The re-
sults show that: @ From the time series, the sustainable development efficiency of most cities
fluctuates little and is at a low level, showing an upward trend as a whole. @ From the perspec-
tive of spatial evolution, there are significant regional differences in the efficiency of sustainable
development in Shandong Province, showing a spatial distribution pattern of “high around and
low in the middle”.
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Figure 1. Interaction of DPSIR conceptual model in sustainable development framework
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Figure 2. Fusion of DPSIR theory and SBM model
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Table 1. Evaluation index system of sustainable development efficiency in Shandong Province
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Table 2. Sustainable development efficiency values of cities in Shandong Province

%2 WRESHHTHEE REEE

HETIVEEGY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

e 113 110 111 060 103 105 109 091 080 106  0.87

HiH 054 064 070 057 062 070 0.82 1.08 122 111 081

I 0.56 0.61 0.60 0.54 0.51 0.55 0.57 0.61 0.55 0.63 0.55

A 08 08 079 093 108 115 077 090 073 08 079

RE 122 137 158 161 145 144 161 162 158 151  1.62

& 105 106 1010 070 068 08 08 08 079 098 092
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Figure 3. Trend chart of sustainable development efficiency of various cities in Shandong Province
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Figure 4. Standard deviation and coefficient of variation of sustainable development efficiency in Shandong Province
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Figure 5. Temporal and spatial pattern evolution of sustainable development efficiency in Shandong Province
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