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Overview

The elasticity of oil demand is an important behavioural parameter for evaluating the costs and benefits from policy interventions and estimating the economic impact of oil market shocks. Energy economists have published hundreds of studies containing estimates of oil product demand elasticities since the 1970s. The vast majority of these studies concentrate on estimating elasticities for one particular region and/or oil product. The number of estimates of world oil demand elasticity is much smaller because estimating world oil demand is more challenging. For world oil demand, world oil price is not exogenous and a reduced-form single equation leads to endogeneity bias. To address this problem, most studies that estimate world oil demand elasticities use systems of equations (e.g., Killian and Murphy, 2014; Askari and Krichene, 2010). IMF (2011) employ a different approach. They use panel estimation methods in the context of a single-equation ARDL specification. Thus, they are in fact estimating individual demand schedules for many countries but pooling them to obtain two elasticity estimates (OECD and non-OECD) that are ultimately combined into a world elasticity estimate. In this analysis, we construct a world oil demand elasticity “from the bottom up” based on a meta-analysis of the abundant literature estimating elasticities for individual products, geographical units, and time periods. 
Although other researchers have used metaregressions in surveys of the demand elasticity of gasoline (e.g., Havranek et al., 2012) and industrial oil demand (Stern, 2012), our study is the first that uses metaregressions to gain insight on the value of world oil demand elasticity computed as a weighted average of the price responsiveness of two sectors (transportation and non-transportation). A second contribution results from calculating, whenever possible, the length of run (in years) attributable to each long-run elasticity estimate to generate further insight regarding the speed of adjustment of oil demand. 
Methods

We constructed the database used in the meta-analysis through searches in Google Scholar and Econlit as well as snowball searches. We restricted the search to studies published between 2000 and 2015 since we are interested in elasticities as representative as possible of current oil market structure and oil consumer behavior. We discarded studies that did not provide standard errors or other information (t-statistic, p-value or confidence intervals) that would enable their estimation. Based on those restrictions, we collected more than 2,000 elasticity estimates from 99 papers. After applying some additional filters to eliminate observations for which some of the explanatory variables of interest were not available and an outlier analysis, 1873 observations were used in the metaregressions. 
We use metaregressions to explain variability in each of 8 elasticity groupings categorized by type (price or income), length of run (short-run or long-run), and sector (transportation or non-transportation). In choosing model specification and estimation technique, we are attentive to the econometric issues that are common in meta-analysis in the social sciences: variance heterogeneity, within-study correlation of residuals, and publication bias (Nelson and Kennedy, 2009). Selected explanatory variables for the metaregressions include some that are typical in other meta-analysis of energy-related elasticities having to do with model specification and data characteristics. We also include context variables (1998 price for the relevant oil product price or crude oil price in each study, 1998 GDP per capita for the country or region of relevance for each study) that help capturing some of the elasticity variability by region.
Results

The metaregressions revealed some strong relationships between elasticity levels and price attributes that have not been identified in previous metaregressions. First, the elasticity of demand with respect to price is larger in response to price levels that are higher than ever before or, at least, in the recent past than to the average history of prices. Second, demand responds more to a 1% increase in the retail product prices observed by consumers than to a 1% increase in crude oil price. Relatedly, price elasticities are larger in absolute value in countries/regions with higher retail price levels (generally related to high tax rates). 
Another strong relationship is identified for long-run price elasticities between elasticity values (in absolute value) and the length of the period of adjustment. The explanatory variable meant to capture trends in the evolution of elasticities is only statistically significant for short-run price elasticity in the transportation sector (decreasing trend) and long-run income elasticity in other sectors (increasing trend). 
The following table summarizes the unweighted average for each of the elasticity groupings, the number of observations entering each metaregression, and two elasticity estimates resulting from the metaregression analysis. The first (fitted mean) corresponds to the sumproduct of each of the estimated coefficients and the sample mean values of each of the explanatory variables. On the other hand, in the estimated baselines, the value of each of the explanatory variables used in the sumproduct is either 1, 0, or the sample mean. The choice depends on which attributes are of interest for the specific question the elasticity parameter is meant to address. The residual standard error of the metaregressions is the average distance between observed values and the fitted line.  
	Elasticity grouping
	Unweighted average
	Number of observations
	Fitted

mean
	Residual standard error of metaregression
	Estimated

baseline
	Standard error of estimated baseline

	P_SR_1_0
	-0.172
	433
	-0.130
	0.542
	-0.046
	0.020

	P_SR_0_1
	-0.115
	243
	-0.109
	0.463
	-0.053
	0.023

	P_LR_1_0
	-0.509
	259
	-0.372
	0.794
	-0.167
	0.121

	P_LR_0_1
	-0.438
	136
	-0.447
	0.784
	-0.281
	0.100

	Y_SR_1_0
	0.370
	353
	0.329
	0.708
	0.164
	0.046

	Y_SR_0_1
	0.262
	125
	0.225
	0.846
	0.047
	0.064

	Y_LR_1_0
	0.776
	226
	0.620
	0.919
	0.742
	0.055

	Y_LR_0_1
	0.469
	98
	0.472
	0.967
	0.725
	0.073


We constructed a world oil demand elasticity estimate as the weighted average of the transportation and non-transportation sector elasticities (including also an income effect as an indirect channel through which demand responds to changes in price). Weights are based on the 2015 fractions of total oil consumption in the two sectors. The resulting estimates of short and long-run elasticities are -0.065 and -0.289 respectively.  
Conclusions

No single elasticity figure is appropriate for all occasions. Depending on which question a researcher is trying to answer, the most appropriate elasticity might be very short or very long-run, with respect to an average price level  or a maximum price level. Familiarity with the literatue is thus important to make well-informed elasticity choices. Finally, even though it might seem that there are already too many published papers on energy-related demand elasticities, the reality is that there is a clear imbalance between papers focused on transportation-related demand for OECD countries and other groupings. The marginal value of studies for non-OECD, non-transportation elasticities is still high.
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