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Overview

Understanding the relationship between energy consumption and economic growth such as whether growth causes energy consumption or vice versa has been one of the central questions in energy economics. Four types of theoretical hypotheses emerging out of research in this field are popular, i.e., conservation hypothesis, growth hypothesis, feedback hypothesis, and neutrality hypothesis (Ozturk, 2010). The differences mentioned above maybe the results of methods employed, time period, data sources, or the coverage of independent variables (Ma et al., 2010). To our knowledge, most of the existing studies utilize the direct energy consumption data to do the econometrical analysis while miss the energy used in the intermediate sectors which also contribute to economic growth. This missing volume of energy we will show in this paper should be emphasized in the causality analysis of energy consumption and economic growth. In order to measure the missing energy consumed in the production process, we introduce the concept of embodied energy that measures total energy required to produce one final product precisely (Costanza, 1980; Odum, 1996) and the input-output technique. And three emdodied energy input-put tables are constructed. Through the results of response coefficient and influence coefficient of every sector, we categorize all sectors into two types, energy demand pull sector that means economic growth causes energy consumption and energy push sector that means energy consumption results in economic growth. In addition, we also introduce the proportion of economic sector to weight the pull or push effect. 

The outline of this paper is as follows. Methodology of data processing of this paper and data source are presented immediately after the introduction. Results of data processing will be displayed in Section 3, followed by the discussions in Section 4. The final part is conclusion remarks of this paper.
Methods

Embodied energy input-output table.
Results

First, Agriculture sector, Light industry sector, Construction sector, Transport, Storage, and Post sector, Services are energy demand pull consumption sectors in the year of 1997, 2002, and 2007; Heavy industry & Chemical industry sector, Electric Power, Gas and Water production sector are energy push consumption sectors in the year of 1997, 2002, and 2007; while Mining sector is unstable energy consumption type, changing slightly from energy push type in 1997 to energy demand pull type in 2002 and 2007.
Second, the change of Heavy industry & Chemical industry sector’s proportion in the GDP accounts mainly for the changes of relationships since its strong push effect and high proportion in the GDP.
Conclusions

The relationship between economic growth and energy consumption is determined by the product of  energy type of one  economic sector and the proportion of that sector in the economy. 

In China, the relationship is unstable, and the reason underlies this dynamic relationship is that the proportion of different energy consumption sectors (economic structure) and energy pull/push effects of sectors are changing over these years, especially the economic structure’s effects.
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