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Abstract

Purpose: It is important to consider the uncertainty in the data, and know how to deal with it when evaluating efficiency
by using data envelopment analysis; since the presence of small deviations in the data can lead to significant changes in
efficiency results. However, in the real world in many cases, the data is uncertain. The purpose of this paper is to present
a robust model of network data envelopment analysis in order to measure efficiency in the presence of uncertainty.

Methodology: A new approach to evaluate efficiency for network data envelopment analysis is first proposed. The
definitive method presented in this paper involves undesirable output and can be used for different structures in network
data envelopment analysis. Next by extanding, the proposed model for uncertain data a new robust network data
envelopment analysis model is presented for three-stage networks with undesirable outputs.

Findings: The proposed model is used to evaluate the electricity regions of Iran. These regions involve a three-step
process with undesirable outputs in some stages. The results show that the proposed model achieves the efficiency of
the steps and the total efficiency simultaneously. In addition, the overall network efficiency score can be a basis to rank
the areas.

Originality/Value: The proposed model is a new model in the field of efficiency evaluation in conditions of uncertainty
and having an undesirable output.
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Table 1- A summary of the conducted research related to the subject of the current research.
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Figure 2- Three-stage network structure with desirable and undesirable outputs.
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Table 1- Information about inputs, intermediate variables, and desirable and undesirable output for different regions.
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