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Overview

Various studies have been carried out to explain factors driving China’s energy consumption, only a few studies have focused on modelling the causes of China’s decline in energy intensity.  The study of Fisher-Vanden et al (2004) used the regression approach to modelling energy intensity based on data on industrial enterprises.  Garbaccio et al (1999) employed the input-output approach to constructing an index on energy intensity.  Employing Schnabl’s (2003) Elasticity Coefficient Analysis method, Hu (2007) used the 1987 and 1997 Chinese input-output tables to study China’s energy intensities in intermediate production and final consumption. 
A 20 per cent reduction in energy intensity by 2010, measured as energy consumption per unit of gross domestic product, is one of the targets set by the Chinese government to achieve the twin goals of saving energy and reducing emmissions.  The aformentioned definition of energy intensity is typically used in the literature (for example, Welsch and Ochsen (2005), Fisher-Vanden et al (2004), Garbaccio et al (1999)).  Using this definition, the current paper presents a dynamic and structural analysis of sectoral energy intensities using sectoral level production and energy consumption data and four recent input-output tables in China.  The sectoral level production data form a panel of fifteen sectors for the period 1985-2006 with the four Chinese input-output tables being compiled for 1987, 1992, 1997 and 2002, respectively.  The analysis amounts to describing the dynamic behaviours of sectoral energy intensities, their relationships and the role of sectoral fuel-using (dis)similarity in dictating such relationships.  

The analysis begins with testing the stationarity of sectoral energy intensities.  A non-stationary energy intensity implies that either the growth rate of energy consumption has outpaced that of output, which ought to be a cause of concern, or the other way around.  Then, it is investigated whether there exists a long-run equilibrium for the sectoral energy intensities.  An  existence would suggest that comovements in output as well as energy consumption among the sectors.  

The literature on the comovements of sectoral output and productivity suggests that sectoral input-output relations play a role in generating such comovements.  The four Chinese input-output tables are used to characterise the sectoral input-output relations.  Since our focus is on energy intensity, the sectors were classified in terms of sectoral distances in energy consumption, which is similar to the sectoral Buy distances proposed by Conley and Dupor (2003).  The industry definitions used in compiling the input-output tables do not exactly conform to the sectors in the sector panel data set, thus interpolations are implemented to match the two sources of data.    

Methods

Classical Multidimensional Scaling, Linear interpolation, Unit root testing and Cointegration.
Results

Fifteen sectors were assessed in terms of similarity in energy utilisation, which suggests four distinctive groups.  The first group consists of the Agriculture, Fodd and Tobacco, Textile, Transportation Equipment, Electronics and Instruments sectors.  The second consists of the Timber, Paper and Printing, Machinery,and Construction sectors.  The third contains the Chemical Industrial Products, Metal Products, Other Manufacturing sectors, Mining and Quarrying and Non-metalic Products and Smelting sectors.  The Energy Production sector itself forms the forth group.  These groups provide the basis on which cointegration analysis was conducted.  . 
All of the sectoral energy intensities are I(1) series.  The estimates of the time trend coefficient were negative for all the sectors, indicating that there was a deterministic downward trend in the sectoral energy intensities over the period.  
The three estimated long-run relationships are
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[image: image4.wmf]t

AG

_

h

 denotes the energy intensity of Agriculture at time t, similarly for the other variables and 
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 a white noise term.

The first equation shows that the energy intensities in the Agriculture, Food and Tobacco, Textile and Electronics sectors tend to move in the same direction in the long-run, while those in the Transportation Equipment and Instruments tend to move in the opposite direction to the four sectors’.  The second equation describes the long-run relationship between some of the heavy energy users, such as, Non-metalic products and Smelting, Chemical Industrial Products and Metal Products.  It seems plausible that the movement of the energy intensity in the Non-metalic products and Smelting sector was in the opposite direction to those of the other sectors in the group since it was the largest energy consumer after the Energy Production sector.  The third equation implies that the energy intensities in the Machinery, Timber, Paper and Printing, and Construction tend to move in the same direction in the long-run.
Conclusions

While there have been a number of studies devoted to explaining factors driving China’s energy consumption, only a few studies have focused on modelling the causes of China’s decline in energy intensity.  However, most authors that investigate and interpret the causes of China’s decline in energy intensity took a structural approach which essentially attributes changes in the economy-wide energy intensity to changes in sectoral output, sector-specific energy intensities, energy and output prices and the substitutability between energy and other production factors.

The present study did not try to explain changes in China’s aggregate energy intensity as was the case for previous studies.  Rather, it took a different approach in that energy intensity was not directly modelled as a function of output and prices.  Instead, it aimed to examine the dynamic behaviours of sectoral energy intensities which were thought to influence each other because of sectoral relationships and the past path of energy intensities was at least as important as the output shares of the sectors in shaping future energy intensities.  Cointegration was utilised to analyse the comovements among sectoral energy intensities.  The structural information contained in the latest Chinese input-output tables was exploited to shedd light on which sectors were likely to co-move in energy intensity.  The sectoral level production data of fifteen sectors for the period 1985-2006 with the four Chinese input-output tables being compiled for 1987, 1992, 1997 and 2002, respectively form the dataset for the study.  The analysis amounts to describing the dynamic behaviours of sectoral energy intensities, their relationships and the role of sectoral fuel-using (dis)similarity in dictating such relationships.  

The results showed that China’s sectoral energy intensities have exhibited non-stationarity and been declining over the study period as they were exhibiting a negative trend.  The analysis also showed that there exists a long-run equilibrium for the energy intensities of the sectors that use similar technologies in energy consumption.  This was characterised by sectoral similarity in using the five fuels, namely, coal, crude oil, petroleum products, electricity and gas which are the major forms of energy in the Chinese economy.  

Specifically, it is found that the Energy Production sector was very unique in energy-using technology.  While exhibiting a negative deterministic trend, its energy intensity was unlikely to co-move with those of the other sectors.  The rest of the fourteen sectors could be classified into three groups based on their similarity in energy-using technology.  The energy intensities of the sectors within each group were cointegrated. 
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