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Overview

China has made great achievements on improving its energy efficiency in the latest three decades. Its energy intensity measure by energy consumption per unit of GDP has declined by 70.6 per cent during 1978-2008. However, similar to its provincial imbalance economic development, the inequality of energy intensities across provinces is also significant. Historical statistical data have shown that with the economic growth and technical progress, the provincial energy intensities are declining gradually. As policy decision makers, they are concerned whether there is an energy intensity convergence or divergence, where convergence means the energy intensity dispersion  is reduced or the intensity decline rate in those regions with higher intensities in the initial period is faster than that with lower intensities. Furthermore, they are concerned which and how much the policy variables affect the energy intensity decline rate. If the regional intensity evolution mechanism is discovered, this will help to make more incentive measures to improve its energy efficiency. In this paper, we try to investigate the provincial energy evolution in China.
Enlightened by the abundant economic convergence study, more and more empirical studies on energy intensity or energy productivity convergence have emerged. In general, there are two types of convergence: 
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-convergence, and 
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-convergence. In this paper, we will investigate both of them but study the latter more intensively since it is more policy decision supporting.
Methods

It is an empirical study based on statistical and econometrical method. 
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-convergence refers to the energy intensity dispersion- measured, for example, variation coefficient, logarithmic standard deviation, Williamson coefficient, Gini coefficient, Theil index, Atkinso index, Kernel density function, and so on-declines over time. 
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-convergence refers to the phenomenon that energy intensity in those regions with higher intensity in the initial period declines faster than those with lower one. 
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-convergence is a necessary but not a sufficient condition for 
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-convergence. 
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-convergence can be further classified as absolute and conditional 
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-convergence. By investigating the latter, we can find that what and how much the possible exogenous variables have effects on energy intensity evolution rate.

Results

The main results can be described in the following table.
	Stage
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-convergence
	Absolute 
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-convergence
	Conditional 
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-convergence

	1980-1989
	√
	√
	√

	1989-1994
	-
	-
	-

	1994-2002
	√
	√
	√

	2002-2006
	-
	-
	-

	1980-2006
	-
	√
	√


 “√” refers to there is statistically significant convergence; - refers to no significant convergence. The 
[image: image12.wmf]s

-convergence is measured in Gini coefficient.
Conclusions

The provincial energy intensity evolution (i.e. σ-convergence) across 1980-2006 is examined. The results show that the energy resources endowments, the degree of marketization and opening up have significant impacts on energy intensity evolution. There is absolute provincial energy intensity β-convergence in the range of 1980-2006. Regions with less energy efficient in initial stage will grow at a higher rate. After controlling such variable conditions as energy self-sufficient rate, and the pace of opening-up, the provincial energy intensity convergence becomes more significant both statistically and economically. The promotion of market mechanism and acceleration of widing to the outside world are helpful to reduce provincial energy intensity. Measures should also to be taken to prevent regions with abundant energy resources from over-developing high energy-consuming industries.
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