
FACTORS AFFECTING U.S. commercial buildings energy consumption 
      Behjat Hojjati, PhD, U.S. Energy Information Administration, 202-586-1068, behjat.hojjati@eia.gov
Overview

U.S. commercial buildings total delivered energy consumption increased by about 30% between 1992 and 2012, or an average annual growth of 1.5%. Concerns over impacts from U.S. energy use on the environment warrant an understanding of the factors affecting energy consumption. This paper identifies the key drivers of energy consumption in the U.S. commercial buildings between 1992 and 2012. More specifically, the paper focuses on quantifying the effects of changes in three component factors: activity (the number of buildings), structural changes (shifts in the mix of building types, the geographic distribution of buildings, and the average floor area), and energy intensity (measured as consumption per square foot) on changes in commercial buildings energy consumption.  Decomposition techniques are applied to separate these effects. As the results are sensitive to the period of analysis, decompositions of various sub-periods are performed and compared.
Methods

The paper applies the Log Mean Divisia Index (LMDI) to separate the relative contributions of three main component factors to changes in energy consumption.  The study relies on the U.S. Energy Information Administration, Commercial Buildings Survey data (CBECS) from 1992-2012 (the latest CBECS since 2003, released May 2016).
Results
The preliminary results of the national decomposition analyses show that the increase in the average size of buildings was the main driver of this increase in energy consumption followed by increase in the number of commercial buildings. Together these two factors would have led to an increase of about 37% in commercial buildings consumption, all other factors being equal. The energy intensity effect was the main source of reduction in total energy consumption followed by the building type mix effect. 
Conclusions

The preliminary results show that improvement in energy intensity was the dominant reducing effect for total delivered energy consumption over the study period, ceteris paribus.  The analyses of two sub-periods 1992-2003 and 2003-2012 illustrate that the energy intensity declined after 2003. This is explained in part by improvements in lighting, efficiency of heating, cooling, and ventilation systems, and more stringent building codes.  Increase in the average size of buildings in the first sub-period had the largest increasing effect on energy consumption, while increase in the number of buildings was the key contributor to the increase in energy consumption in the post-2003 period. The regional shift effect had a minimal negative impact on total energy consumption between 1992 and 2012.
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