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Abstract

In this paper we introduce an approach which is referred to as the attribution
analysis of index to the IDA and energy studies. This approach extends the
methodology of IDA by quantifying the contribution of each individual attribute to
the overall percent change of factors, such as real energy intensity. Our study
demonstrates that this method can be used to assess and monitor changes of
industrial energy efficiency in greater depth than what has been reported in the
literature. We can also apply the technique to analyze the structural change index in
a symmetrical way.

In this study we apply the proposed method to the real energy intensity index in
the multiplicative Logarithmic Mean Divisia Index (M-LMDI) approach, a major
IDA technique. Since the M-LMDI is based on geometric mean type indices and
chain computation, we need an appropriate method to cope with the difficulties that
arise.

We use a standard model of two factors such that the aggregate energy intensity
index is the product of the real energy intensity index and the structural change
index. The proposed attribution analysis, however, is not restricted to the number of
factors. It can be similarly employed in other IDA studies, such as energy-related
carbon dioxide emissions where the number of factors is often more than two. We
can use this approach in all cases where factors are expressed as either geometric
mean or arithmetic mean indices.

This study presents a numerical illustration of the proposed method using the
energy consumption and real value added data of the Iranian manufacturing
industry.
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