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8. Discussion and conclusions

We discuss the limitations of single-level decomposition in IDA ap-
plied to energy and study how multilevel analysis can help to address
these limitations. We introduce two multilevel decomposition models,
the M-P model and the M-H model, and study their features. The M-P
model, the multilevel decomposition model often used by researchers
in the IDA literature, adopts the same calculation procedure as conven-
tional single-level model. In contrast, the M-H model adopts a stepwise
decomposition procedure which is totally new in the IDA literature. To
extend from single-level to multilevel analysis using the M-H model,
modifications via transformations are needed to some popular IDA
methods. We further discuss the practical significance of the M-H
model and present real cases to illustrate.

A pertinent question that arises is that if multilevel data are avail-
able, which of the two multilevel models, the M-P or the M-H, is pre-
ferred. A direct answer to this question is that it depends on the study
objective and/or the analyst's own preference. From the discussion in
this paper, if the energy consumption data hierarchy is symmetric,
both models can be seen as improvements to the conventional single-
level IDA models, while if the data hierarchy is asymmetric, the M-H
model is recommended. The M-P model is easier to apply regarding
the effect estimation formost IDAmethods. If the objective is to conduct
the multilevel analysis with less computational effort, the M-P model
shall be preferred. An exception is the Shapley/Sun method where the
stepwise procedure used by theM-Hmodelwill help reducing the com-
putational effort.
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