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Temporal and Spatial Evolution of Energy Consumption and

Influencing Factors in China

WANG Ruili, WANG Chengxin, XUE Mingyue, TANG Yongchao
(a. College of Geography and Environment, b. Collaborative Innovation Center of Human-Nature and
Green Development in Universities of Shandong, Shandong Normal University, Jinan 250358, Shandong,
China)

Abstract: Based on energy consumption data from 2000 to 2017 in China, development and evolution
characteristics of energy consumption in China were analyzed from 3 aspects of total energy
consumption, energy consumption structure, and energy consumption intensity. The future trend of
energy consumption in China was predicted by using the gray model. Selecting the years of 2005,
2010, 2015, and 2017 as time sections, the method of principal component analysis was used to
evaluate comprehensive energy consumption levels of 30 provinces and cities (districts) in China.
Influencing factors of regional spatial differences were measured with the help of geographical
detector. The results show that the energy consumption growth in China picks up in recent years, the
structural contradiction of energy consumption becomes increasingly prominent, and the energy
consumption intensity continuously reduces. Spatial distribution characteristics of energy
consumption levels in each year are different, presenting the spatial distribution trend of ingle-core
agglomeration to banding agglomeration to regional energy consumption level equalization in high
energy consumption areas. The population scale and level of scientific and technological innovation
have significant influence on the regional difference of total energy consumption. The influence of
population scale is greater than that of the scientific and technological innovation level. The order of
influence of each factor from the largest to the smallest is the scientific and technological innovation
level, the foreign trade level, the household consumption level, and the industrial structure.
Keywords: energy consumption; temporal and spatial evolution; principal component analysis;
influential factor; geographical detector
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