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Overview

The consumer response to changing gasoline prices has long interested economists and policymakers, for it has important implications for the effects of gasoline taxation and vehicle energy efficiency policies. This study examines both the elasticity of driving with respect to changing gasoline prices and heterogeneity in this elasticity by geography, the fuel economy of the vehicle, and the age of the vehicle. We use detailed annual vehicle-level emissions inspection test data from Pennsylvania that include odometer readings, inspection zip codes, and extensive vehicle characteristics. We estimate a short-run gasoline price elasticity of driving demand of -0.10, and find substantial heterogeneity in this responsiveness. The elasticity is largely driven by low fuel economy vehicles, as well as vehicles between 3 and 7 years old. Our findings help reconcile some of the recent literature and also provide guidance on the magnitude of the direct rebound effect from a light duty vehicles energy efficiency policies.
Methods

Leveraging a massive dataset of Pennsylvania state safety and emissions inspections, we are able to observe and follow around 10 million vehicles across a decadal time span annually.  We take an econometric approach with fixed effects at the individual vehicle level to estimate the gasoline price elasticity among inspected vehicles in Pennsylvania.  Furthermore, we compare this elasticity estimate with heterogeneous elasticity reponse across a variety of factors: geography, fuel efficiency, and age of the vehicle.  We separate the data by quantiles of each of the heterogeneity factors and run the regression to examine the elasticity among each subset.  In addition, we introduce a novel instrument to account for endogeneity: oil production shortages as a result of hurricane activity in the gulf coast of the United States.
Results

Our baseline estimate for gas price elasticity is -0.10, which aligns well with existing literature.  However, we find substantial heterogeneity in gas price elasticities across a variety of factors.  In geography distributions, we find that drivers in urban areas are less responsive to changes in gasoline prices (-0.076) than drivers in rural areas (-0.15).  For fuel efficiency, we find that only drivers with vehicles lower than 20 miles per gallon exhibit a statistically significant response in driving behaviour to gas price changes (-0.192) whereas vehicles above 20 MPG do not exihibit significant behavioural responses.  Lastly, we find that younger vehicles (0-3 years) and older vehicles (>7 years) also do not respond much to changes in gasoline prices.  Robustness checks and quantile regressions from our study help to solidify our findings.
Conclusions

The result of an inelastic response, but considerable heterogeneity in this response, also provide some guidance for the short-run direct rebound effect from fuel economy standards and other policies to improve fuel economy, such as feebates. Following the common assumption that the consumer response to fuel prices is the same as the response to changes in fuel economy, our results suggest that the short-run direct rebound effect may be relatively small in Pennsylvania. Furthermore, our results also suggest that it may be larger for some vehicles than others. Such heterogeneity in the rebound effect may be very important for policies that asymmetrically improve fuel economy across the fleet. For example, if the direct rebound effect is close to zero for higher fuel economy vehicles and fuel economy standards disproportionately improve the fuel economy of higher fuel vehicles, then the average rebound effect across the fleet can be expected to be smaller. Exploring further details of the consumer responsiveness to improvements in the fuel efficiency of the light duty fleet promises to be a valuable area for future research.
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