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where ξi k( ) is the correlation coefficient of i sector in the year k; mini is the minimum value of three sectors; 
mink is the minimum value in all studied years; ′ ( ) −x k0  is the normalised value of energy consumption in each 
region in the year k; ′( ) −x ki  is the normalised value of the share of the i sectors in each region in the year k; ρ is 
the dynamic distinguishing coefficient; maxi is the maximum value of three sectors; maxk is the ma ximum 
value in all studied years.

Grey relational grade would be calculated with the formula
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where ri is the grey relational grade of i sector; wj – the weight of the elements of the data sets.

Energy consumption and industrial structure by region
Energy consumption. Total energy consumption in China has been increasing during the period exa-

mined in the study. In 2015, total energy consumption in China is 4341.13 mln t. While this figure has grown 
to 4874.88 mln t in 2019. The growth rate over five years is 12.30 %. Due to the vast territory of China  
and the differences in economic development, social construction, resource endowment, and industrial structure, 
there are significant inter-regional differences in energy consumption among Chinese provinces. The data on 
energy consumption by region in 2015, 2017 and 2019 are selected to make a line graph (fig. 1).

As we can see from the fig. 1, the energy consumption in different provinces of China shows significant 
differences during the period under study. Some of the economically developed regions located in the centre 
of China or coastal regions with larger populations consume significantly more energy than others, such as 
Guangdong, Hebei, Jiangsu, Shandong. And the remote regions with small population consume less energy, such 
as Hainan, Ningxia, and Qinghai. Due to the unbalanced economy, industrial structure, resource endowment, 
geographic location and population, energy consumption fluctuates widely among regions. Comparing the data 
in each year, we can notice that the variation of energy consumption in certain province is not significant, al-
though it has been rising year by year in some provinces. China is currently in a period of steady development, 
with no leapfrog development in all aspect in each province. And there is no more economic advancement at 
the expense of overused resource and environment.

Fig. 1. Energy consumption by China’s region in 2015, 2017 and 2019, mln t


