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Figure 1 Location of resource-based cities in the arid area of China
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Figure 2 Sub-indices of green economic efficiency of prefecture-level cities
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Figure 3 Changes of green economic efficiency sub-index values of cities by urban development cycle, 2006-2016
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Figure 5 Changes of dynamic green economic efficiency sub-index characteristics of resource-based cities in arid regions of China, 2006-2016
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Spatiotemporal differentiation of green economic efficiency of
resource—based cities in arid area

HU Bowei"?, ZHOU Liang"?, WANG Zhonghui"? CHE Lei’, ZHANG Mengyao*

(1. Faculty of Geomatics, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. National-Local Joint Engineering Research
Center of Technologies and Applications for National Geographic State Monitoring, Lanzhou 730070, China; 3. School of
Architecture and Urban Planning, Nanjing University, Nanjing 210093, China; 4. College of Humanities and Development

Studies, China Agricultural University, Beijing 100193, China)

Abstract: The evaluation of green economic efficiency is of great significance for evaluating the
green development quality and economic transformation effect of resource- based cities in arid
regions. This study built an input-output index system based on green development level and used
the SBM-Undesirable and Malmquist-Luenberger index models to decompose the static efficiency
and dynamic efficiency of 20 resource-based cities in the arid region of China from 2006 to 2016.
It also examined the differences in green economic efficiency based on life cycle and functional
classifications and dynamic change types and summarized the green development level and
characteristics over 11 years for these resource-based cities. The results show that: (1) The static
efficiency of green economy of these resource-based cities is generally at a low level (0.932), and
the efficiency value between cities is quite different, Luliang, Yan’ an and Qingyang have
experienced high level of green development. (2) Classified by functional types, green economic
efficiency pattern of these cities shows the following characteristics: petroleum (0.995) >
comprehensive (0.958) > metal (0.908) > coal (0.904). The trends of change of metal- and coal-
mining cities are similar and green economic efficiency in both types of cities is at a low level.
Classified by life cycle types, the result shows that: growth type (0.978) > regeneration type
(0.945) > maturity type (0.920) > decline type (0.882), while the green development of decline type
cities is clearly lagging behind obviously. (3) The dynamic efficiency of green economy of
resource- based cities in arid areas of China was generally in a state of growth, which gradually
rose, then rapidly rose, and then slowly rose. (4) According to the ML index, the green economic
efficiency state of cities is divided into four types, among which growth and fluctuating growth
types account for 65%. Datong, Baotou, and Baiyin cities have higher dynamic efficiency values,
and have faster growth rate of green economy. On the whole, under the guidance and overall
management of national policies, the green development level of resource-based cities in arid areas
is gradually improved.

Key words: resource-based cities; green development; economic efficiency; spatiotemporal differen-

tiation; arid area
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