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APPENDIX
1.  Previous studies of efficiency in Chinese iron and steel industry

Wu (1995) used SFA to measure the efficiency of 61 iron and steel firms in China from 1984 to 1992. Data variables are value added, fixed capital and number of workers, and the production function was assumed to fit the Cobb–Douglas function. Wu found that productivity efficiency could increase by more than 7.0% if inefficiently performing firms were shut down and their resources transferred to efficient firms.

Movshuk (2004) measured the productivity of China’s state-owned iron and steel firms using SFA with the firm-level data of value added, fixed capital, number of workers, and vintage years. He found productivity increased at an annual rate of 6.4% using the translog function and 4.4% using Cobb–Douglas for the period between 1988 and 2000. These two studies did not consider resource efficiency and pollution abatement; therefore, we interpret the derived productivities as CEP. On the other hand, Zhang et al. (2008) applied the Cobb–Douglas production function in a SFA to estimate the effects of energy-saving technologies and investments in innovation on the productive efficiency of 19 Chinese iron and steel firms for the period from 1990 to 2000. They found that a part of productive efficiency growth is attributable to the adoption and amelioration of energy-saving measures (pulverized coal injection technology and continuous casting technology). They also noted that large firms possess a substantial efficiency advantage over small and medium steel makers.

In contrast, Ma et al. (2002) analyzed the productivity of China’s iron and steel firms by applying DEA between 1987 and 1997. They used energy consumption as an input variable in addition to the other variables of total production value, pig iron production, crude steel production, volume of steel products, number of workers, fixed assets, liquid assets and years since establishment. They found that productivity improved by 3% per year.

Wei et al. (2007) investigate the energy efficiency changes in China’s iron and steel sector during the period from 1994 to 2003 using the Malmquist Index. They employed DEA model with provincial panel data, which allows for various energy inputs and product outputs. Energy efficiency improvement is decomposed into two components, technical change (production frontier shifting effect), and technical efficiency change (catching-up effect) over time. The study reported that energy efficiency in the iron and steel sector increased by 60% between 1994 and 2003. Furthermore, this increase is mainly attributable to technical progress rather than technical efficiency improvement.
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2. China’s iron and steel industry

Table A1.  Size breakdown of firms in China’s iron and steel industry

	Total crude steel production
(million tons)
	Number of iron and steel firms

	
	Overall China
	
	Samples in this study

	In 1990:
	
	
	

	0.50 to 0.99
	12
	
	9

	1.00 to 4.99
	16
	
	12

	5.00 or greater
	0
	
	0

	Total numbers of firms
	1,589
	
	27

	
	
	
	

	In 2000:
	
	
	

	0.50 to 0.99
	13
	
	0

	1.00 to 4.99
	37
	
	23

	5.00 or greater
	4
	
	4

	Total numbers of firms
	2,997
	
	27


Source: Yearbook of Iron and Steel Industry of China 2003
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