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Overview

In the absence of energy pricing that reflects negative externalities, policymakers in the U.S. have come to rely on a variety of second-best instruments to reduce energy use. Building energy codes, a design standard, bear special emphasis. First, buildings comprise approximately 40% of annual energy consumption in the U.S., which results in over 40% of greenhouse gas emissions (EIA 2006). Second, engineering estimates of building technologies show large potential for energy savings (Granade et al. 2009, National Association of Engineering 2010), with attendant economic and environmental benefits. Third, building energy codes continue to be popular and salient instruments among policymakers in the U.S., featuring prominently in national climate legislation. It bears investigation, then, whether these building codes are effective, that is, whether these standards produce measurable improvements in performance and deserves further attention.
Building energy codes have different standards for residential and commercial buildings. While there is ample scholarship on the performance of residential building energy codes, the effectiveness in the commercial sector is less well studied. What is known about residential building efficiency is that policy stringency does seem to be effective, though it falls short of engineering estimates. Further, this literature also reveals the importance of looking at building-level units of analysis rather than aggregate measures of energy demand. The study presented here expands on the literature in two important ways; first, by focusing on the effectiveness of building energy codes in the commercial sector, and second, by doing so with energy performance data on individual buildings across a variety of regulatory regimes.  It is especially important to establish the effectiveness of these second-best instruments relative to economic incentives.  Energy prices may also play an important role in determining the energy efficiency of commercial buildings.
Methodology
This study relies on data from the Energy Star program.  The U.S. Department of Energy and Environmental Protection Agency award the Energy Star label annually to the top quartile of energy efficient commercial buildings.  Each building in each label year is given a percentile score for the ratio of its actual source energy use index to a performance benchmark.  The variable of interest is an indicator of building code stringency in the year of construction, which is measured on a 5-point scale.  Energy prices during the year of construction serve as proxies for economic incentives to invest in energy efficient capital.  Estimation requires truncated gamma regression.  Regressions are stratified by five categories of commercial buildings.
Results

The available data show that the stringency of building energy codes is a significant explanatory variable for reducing energy consumption in many types of commercial buildings, including offices, banks, courthouses, schools, and retail establishments. Energy prices, particularly for electricity, show similar patterns of significance in the energy efficiency rating of these types of commercial buildings and are further significant in warehouses.  Auxiliary regressions on a small subsample of office buildings for which additional building-specific covariates are known (from Eichholz et al. 2010) shows no statistically significant effects.
Conclusions

The most important result of this analysis is that building energy codes can be effective policy tools for increasing the energy efficiency of commercial buildings.  Though energy prices do not account for all externalities, they do provide some indication of the relative importance of building energy codes: namely, the variation in energy prices across states and time alone provide almost as much explanatory power as does the stringency of the policy variable.
These results have a number of implications for policy and future research.  First, because the sample here is truncated to top-performing buildings, the parameter estimates may be a lower bound on the actual influence of standards and prices on energy performance. Second, prices that include energy and environmental externalities could potentially have much greater effects on energy efficiency than building codes.  Third, pricing may be an important complement to design standards if those standards induce a rebound effect.  Fourth, some buildings acquire the Energy Star label in multiple years, with different ratings each year; it is unlikely that buildings codes alone can account for this variation, which may be due to some other, as yet undiscerned factor.  Fifth, because the treatment variable is ordinal, the parameter estimates do not allow for a straightforward interpretation; instead, they point to technological innovations that are worthy of closer study, and specific innovations within each level of the treatment variable may lend themselves to more traditional cost-benefit analyses. 
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