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5. Conclusions

The topic of airlines' energy efficiency is studied in this paper.
Number of employees, capital stock and tons of aviation kerosene
are chosen as the inputs. Revenue Ton Kilometers, Revenue Pas-
senger Kilometers, total business income and CO2 emission volume
are selected as the outputs. A new model, the Virtual Frontier
Benevolent DEA Cross Efficiency model (VFB-DEA), is proposed and
applied to evaluate the energy efficiencies of 11 airlines from 2008
to 2012. The results verify the rationality of the new model.

On the whole, the contribution of this paper to the literature is
embodied in two aspects. First, based on the existing paper on
airlines' energy efficiency, this paper considers the undesirable
output. The idea in this paper enriches the theory and method of
energy research and supplies a new view on evaluating the
development of the airlines. Second, a new model, the Virtual
Frontier Benevolent DEA Cross Efficiency model (VFB-DEA) is pro-
posed. It can resolve two limitations of the traditional DEA model:
1. the limitation of self-appraisal, and 2. the limitation in dis-
tinguishing DEA efficient DMUs. The results verify the rationality of
the new model.

Focusing on evaluating energy efficiency for airlines, this paper
has not analyzed the roles that some important factors play in
determining the relative efficiency performance of different air-
lines. The factors can be incorporated into a two-stage

bootstrapped DEA (Merkert et al., 2010; Merkert and Hensher,
2011) to seek their impacts on energy efficiency.
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