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Table 2 Estimation results of stochastic frontier production function
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Table 3 Urban land use efficiency with and without undesirable outputs in China and its three main regions
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Fig. 2 Mean value of urban land use efficiency with and without undesirable
outputs in different regions of China
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Fig. 3 Moran's / scatter plot of urban land use efficiency in China
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Table 5 Correlation types of input-output and pollution emissions of urban land use in 30 provincial-level regions of China

2009 4F 20134F 2016 4F
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Research on urban land use efficiency in China based on the
stochastic frontier analysis

LIU Shu-chang'?, YE Yan-mei'?, LI Lin-lin"?, XIAO Wu'?
(1. School of Public Affairs, Zhejiang University, Hangzhou 310058, China; 2. Land Academy for
National Development, Zhejiang University, Hangzhou 310058, China)

Abstract: Efficient utilization of urban land is one of the important ways to promote the high-
quality development of cities and towns. Taking the panel data of 30 provincial-levels in China
during 2009-2016 as samples, a "one-stage" stochastic frontier production function model is
used to measure urban land use efficiency. Then, the correlations between efficiency level,
inputs, and pollution emission during land use in various regions of China are further analyzed.
Results show that: (1) Undesirable output results in a loss of land use efficiency. During the
study period, undesirable output causes 3.77%, 7.74%, and 8.77% declines in the eastern,
central, and western regions, respectively. (2) Urban land use efficiency shows a significant
regional difference. The average efficiency level in the eastern region is the highest, while that
in the western region is the lowest. The difference among various regions becomes greater
when undesirable output is considered. (3) High input- output level does not necessarily
guarantee high efficiency level. A higher pollution emission intensity may cause a greater
efficiency loss. The research results help to reveal the focus and direction of the improvement
of urban land use efficiency in the future.

Keywords: urban land use efficiency; stochastic frontier analysis; undesirable output; regional

difference; China



