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                    Abstract
A whole series of changes in world economic order in the last decade such as globalisation of production and consumption, and structural changes in inter-port relations, port-hinterland relationships and logistics have strengthened the role of ports as nodes in the global transport system. In such an environment, port production economics plays an important role in port management considerations. This paper reviews approaches to performance measurement and provides an examination of the applicability of alternative (four-stage) Data Envelopment Analysis to seaport efficiency measurement. The study finds that alternative DEA is a potentially powerful approach to the evaluation of the overall efficiency of seaports.
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                    Notes
	Productivity from the point of view of manufacturer/service provider can be loosely defined as the ratio of output(s) to input(s). This definition can explain single output and single input easily. However, it is more common to find production with multiple outputs and inputs, in which case productivity refers to Total Factor Productivity, which is productivity measure involving all factors of production (Coelli et al 1998).


	The term DEA and the CCR model were first coined by Charnes et al (1978), which was later used in humanities and social science phenomenally over the last few decades.


	This section does not intend to review the development of DEA thoroughly for obvious reasons. Since this paper mainly focuses on the application of DEA to the seaport industry, only the key issues relevant to the current research are addressed. Interested readers may refer to Seiford and Throll (1990), Siegal (1980), Seiford (1996), Sarafoglou (1998), Callen (1990), Charnes et al (1991), Cooper et al (2000), Humphrey (1993), Roll and Sachish (1981), and Forsund and Sarafoglou (2002) for application of DEA in other fields of humanities and social science.


	As a corollary, the input-oriented distance function is defined as max{θ∣(Y, X/θ)∈F}.


	DRS means when port inputs are increased by one unit and port outputs increase by less than one unit. IRS will result in by more than one unit while CRS induces by exactly one unit. For more detailed graphical explanation of CRS, IRS, and DRS, one can refer to Zhu (2003) and Banker et al (2003).


	For a more detailed explanation including congestion model, refer to Byrnes et al (1984), and Ray et al (1998).


	For a more detailed explanation of factor-specific model, refer to Zhu (2000).


	To know more about the analysis of benchmarking model, see Zhu (2003).
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