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Overview

The popular perception among the lay community seems to be that gasoline consumption does not respond to price. However, numerous econometric studies have been done on transport fuel demand elasticities and at least thirteen studies have been devoted to surveying this work. (See Dahl (2009)) All of these surveys conclude that gasoline consumption does respond to price, and most of them come to a quantitative conclusion about the values for the elasticity. The majority conclude that the annual short-run price elasticity is between -0.2 and -0.3, monthly short run elasticity is somewhat less elastic, and the long-run elasticity is between -0.6 and -0.9.

However, over time gasoline expenditures have become a smaller percent of consumer budgets and vehicles have become more durable. For example, in the U.S. gasoline expenditures averages around 4.7 percent of GDP, while from 2000-2008 they averaged only 2.3 percent. Average automobile life in 1970 was around 11.5 years, which had increased to around 17 years by 1990. (BEA (2009), EIA (2009), ORNL (2008) Energy Transportation Databook) These changes might have implications for both short and long run responsiveness to recent price changes that have not yet been investigated. We have found five recent econometric studies for transport fuel demand on three countries that have data beyond 2000. Of these recent studies only Hughes et al. (2006) tested whether recent price and income elasticities are statistically similar to an earlier period for the U.S. They used monthly data and found a smaller price response recently compared to the 1970s. We build upon Hughes et al. by examining whether gasoline demand elasticities are stable across time on annual data for 23 countries (Belgium, Brazil, , Canada, China, France, Germany, India, Indonesia, Iran, Italy, Japan, Korea, Mexico, Netherland, Russia, Saudi Arabia, Spain, Thailand, Turkey, UK, US) representing the majority of current and potential future key consumers. Our sample varies abit by country with the longest series from 1970 to 2005 giving us more length and breath than most of other existing studies.
Methods
We use an Autoregressive Distributed Lagged model (ARDL), which nests seven alternative specifications that span most of the models encountered in the literature. The best model is chosen using the general-to-specific modeling technique with the number of variables and lags reduced through the strategic use of sequential t tests. All variables including gasoline consumption per capita, real gasline price, real diesl price, real GDP per capita, percent urbanization, female workforce participation, and share of industrial GDP are tested for non-stationarity and the subsequent estimated equations are checked for the presence of a co-integrating relationship to avoid choosing a spurious model. Each equation is tested for stability using Cusum and Chow break point tests. 
Results
The statistically favored model always includes a lagged endogenous variable with no lags on the exogenous variables and all equations are cointegrated except for Spain’s. About 2/3 of the times, a one period lagged endogenous variable is chosen for inclusion and the rest of the time a one and a two period lag is chosen. The price of diesel was found to be significant only in a couple of European countries. We included structural change variables that we thought would be influential in rapidly emerging markets, however only found them to be significant in a few cases. Industrialization was found to increase gasoline consumption per capita in the UK and Korea but decrease it in Brazil. We supect that the industrialization variable may be picking up the effect of the Brazilian biofuel program giving us this unexpected sign on industrialization. Urbanization decreased gasoline consumption per person in Italy and China. Female labor force participation increased per capita gasoline consumption in Saudi Arabia but decreased it in Korea. 

The short- and long-run price elasticities results are summarized in the figures below. Own price was found to be negative and significant in all countries except Russia, which had a short sample from only 1993-2005 that included its turbulent transition. Russia also had the poorest fit of all the equations. The median short-run elasticity for all countries is -0.12 with about 80% of the elasticities clustered between -0.02 and -0.31. The median long-run price elasticity is -0.47 and more than half of the studies have a long run inelastic response to price (elasticities > -1). Another group of seven countries have elastic price response; all have shown a marked shift towards diesel fuel but only two of them had a statistically significant response to the price of diesel fuel.  Improving diesel technology and public policy favoring diesel cars are likely driving forces in some of these cases. 
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The median results are less elastic than those suggested by earlier surves and we tested to determine if and when breaks may have occurred over the sample. Our results support those of Hughes et al.  We find the U.S. prices responsiveness is statistically lower now than in the 1970's.  Surprisingly, however, we find that price elasticities have been stable for the majority of the countries in our investigation.  Statistical testing indicated that only four countries – Belgium, Canada, France, and the U.S. For Belgium and Canada the break came in 1980 but the difference in price elasticity was trivial.  For France and the U.S., the break came later in the 1980s and the later period had an elasticity less than half as elastic as the earlier period.  
Conclusions
We find mixed evidence that gasoline has become less responsive to price.  Our median point estimates are lower than those found in the numerous surveys of econometric demand elasticities for gasoline. However, for each individual country we only find non trivial and statistically significant lower price response for the U.S. (over 40% of the world gasoline marker) and France (around  1% of the world market). The break occurs in the mid to late 1980s with the tumbling gasoline prices.  We find a very elastic response to gasoline price in countries that have seen a large shift towards diesel fuel. Our data only went through 2005 and the beginning of the recent price run up. As data become available, future work will measure the price response of the entire price run up.
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