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Evaluation of Regional Eco-efficiency and Its Influence Factors Based on DEA-Malmquist
Index and Tobit Model: a Case Study of Shandong Province

LI Chengyu' , ZHANG Shigiang'*
(1. College of Economics and Management , Shandong University of Science and Technology » Qingdao266590, China;

2. Institute o f Green Development , University of Jinan, Jinan 250022, China)
Abstract: The DEA-BCC model and the Malmquist index have been used, from the static and dynamic perspectives, to measure
the eco-efficiency of 17 cities in Shandong Province from 2006 to 2015. On this basis, Tobit regression model has been applied to
analyze the influence factors of eco-efficiency. The results show that: 1. Differences exist among the 17 cities in spite of the overall
higher level of eco-efficiency in Shandong Province. Four cities, including Qingdao and Yantai, are ecologically efficient, while the
other 13 cities are faced with different extents of inefficiency; there are also differences among regions, which generally show the
spatial distribution pattern with high efficiency in the central and eastern regions while low in the southwest and northwest regions.
2. The Malmquist index of eco-efficiency in 17 cities shows a healthy growth trend, and the efficiency of technological progress
acts as its main driving force. 3. The main influence factors involve economic development level, openness to the outside world,
scientific and technological progress, industrial structure, green resource endowment and population density. Therefore, Shandong
Province should enhance the radiation capacity of the two central cities of Qingdao and Jinan, strengthen the synergy among re-
gions and give full play to the advantages of each region. It is sensible to improve the eco-efficiency by means of optimizing the in-
dustrial structure, enhancing the technological level and introducing high-quality foreign investment.
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