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Overview

Over the last three decades commercial sector energy consumption has grown faster than the other major end-use sectors of the U.S. economy (residential, transportation, and industrial).  Most energy consumption (and consequently carbon dioxide emissions) in the commercial sector occurs within buildings. However understanding energy consumption in commercial buildings is challenging mainly due to heterogeneous activities performed in commercial buildings. In an attempt to provide a better understanding of energy consumption in commercial buildings, this paper focuses on quantifying the effects of changes in several key factors.

Methods

Analytically we use the Log Mean Divisia Index (LMDI) which provides exact decompositions and is easy to compute.  Three energy consumption concepts, total site energy, total electricity and total natural gas, are analyzed and contrasted.  Changes in these three concepts are decomposed into five effects: the number of buildings, the floorspace of buildings, building type based on principal building activity for 11 categories, U.S. Census region, and energy intensity. The U.S. Energy Information Administration, Commercial Buildings Energy Consumption Survey (CBECS) from 1989-2003 is the most detailed and consistent energy-related data available for U.S. commercial buildings and provides the data for our analysis.
Results

The results show that change in the mix of the 11 building types was the dominant reducing effect for total energy consumption and total electricity consumption, ceteris paribus.   Contrasting with the other two energy consumption concepts, building mix was still an important reducing effect for total natural gas, but intensity reduction was the dominant effect, roughly three times larger than building mix. 
Conclusions

When analyzing two sub-periods split in 1995 we found that an increase in the average size of buildings in the post-1995 sub-period had the largest increasing effect on energy consumption.  Except for total electricity consumption, energy intensity per square foot declined faster in the second sub-period, which could be a reflection of the increasing prevalence and effectiveness of energy efficiency standards.  For electricity, intensity increased in both sub-periods, and grew faster after 1995.  This increasing intensity of electricity use has implications for any policy aimed at sustainability and reducing carbon dioxide. We also found that the building type attributions are indeed sensitive to the choice in categories, but the intensity results are much more stable as well as significantly different from the calculated aggregate intensities.  
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