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Overview

Elasticity is frequently used in economics to analyze how the change of a variable affect others. Price elasticity of demand and cross price elasticity of demand are often used in energy economics, but these indices have limitations if there are close substitutes for a good with similar prices. Hsiao et Hsiao (1985), Abdel-Khalek (1998), Liu (1983), Boonekamp (2007), Brons et al (2008), He et al (2011), Fan and Hyndman (2011), Fatima et al (2012) are examples of calculation of price elasticity for energy modelling, market analysis and policymaking. Frondel (2004) calculated cross price elasticity of demand to understand and appreciate energy substitution. However, when calculating price elasticity of demand and cross price elasticity of demand for flex-fuel
  vehicles in Brazil, the results were not consistent with market behavior. The limitation of both indices when analyzing real data was the motivation for the research of another elasticity index. The objectives of this paper are to: (1) Calculate price elasticity of demand and cross price elasticity of demand for hydrous ethanol and gasoline for flex-fuel vehicles in Brazil, also showing the limitations of both indices; and (2) Propose an elasticity index that show better results than elasticity of demand and cross price elasticity of demand for the case studied.  The case study is local, but the results and the index created are globally significant and useful in econometric modeling and market analysis.
Methodology
First, the paper calculate price elasticity of demand and cross price elasticity of demand for hydrous ethanol and gasoline for flex-fuel vehicles in Brazil. Market behavior is then compared to check its coherence with the elasticity indices found. A new elasticity index is created, based on market behavior. The elasticity index is called relative price elasticity of relative demand (ε_rp). Equation 1 show the index created, where p is the price, q is the demand, x and y are goods. It doesn’t matter which variable is x or y, because the results are the same in modulus. Values of (ε_rp) between 0 and 1 are inelastic. It means that relative changes in the demand and price of any goods have a relatively small effect on the quantity of the goods demanded. Values of (ε_rp) above 1 are elastic. It means that relative changes in the demand and price of any goods have a relatively large effect on the quantity of the goods demanded.
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(equation 1)
Results

Price elasticity of demand for gasoline and ethanol and cross price elasticity of demand for gasoline (x) – ethanol (y) and ethanol (x) – gasoline (y) were calculated to analyze the response of demand to variation in prices of both fuels. It’s possible to draw two general conclusions with the elasticity indices calculated in the case studied. The first is that a fuel may be elastic or inelastic in different periods, because it depends on the price difference of its direct substitute. If the price difference is high, price elasticity of demand tends to be inelastic. However, if the price difference is low, price elasticity of demand tends to be elastic.

The second is that price elasticity of demand and cross price elasticity of demand don’t take into account seasonal effects from one period to another. This fact may affect one or both variables. For example, in the case studied, there are months that customers use more or less their vehicles because of the number of days or vacation. This fact would change the demand from one period to another for both fuels, even if price wouldn’t. This would cause high elastic numbers from one month to another in price elasticity of demand and cross price elasticity of demand.  The results show that price elasticity of demand and cross price elasticity of demand may be elastic or inelastic in different periods, depending on the price difference of its direct substitute. If the price difference is high, price elasticity of demand tends to be inelastic. However, if the price difference is low, price elasticity of demand tends to be elastic. Price elasticity of demand and cross price elasticity of demand don’t take into account seasonal effects from one period to another. In general, ε_rp index created show better results than elasticity of demand and cross price elasticity of demand for the case studied. The index can overcome seasonal effects, considering the relative changes of price and demand.
Conclusions

In general, ε_rp index show better results than elasticity of demand and cross price elasticity of demand for the case studied. It considers the relative demand change of relative price change, which the price elasticity of demand and cross price elasticity of demand indices don’t consider. Relative price elasticity of relative demand (ε_rp) may be useful in econometric modeling and market analysis. A natural sequence of this work would be the study of three or more variables in an expanded (ε_rp) index, building a matrix of relative demand and price changes.
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� Flex-fuel vehicles runs with hydrous ethanol and gasoline in any rate (from 0% to 100%) in any gas station in Brazil.





