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Overview

Since 2005, there has been a surge in global biofuels production driven by policies, led by the European Union and the United States, that allowed increased shares of biofuels in blends with gasoline or diesel fuels, and mandated minimum use of biofuels for transport fuels, supplemented in several cases by subsidies and/or import tariff policies. Currently, biofuels use accounts for about one-third of United States corn production, net of byproducts used as animal feed. Over the same period, grain prices have increased substantially and become more volatile. Many observers claim that conventional microeconomic models cannot explain these price movements, and have turned to factors such as “financialization” of commodity markets or the effects of global warming for rationalizations of market behaviour. Here we show that a Marshallian microeconomic model explains recent price movements well if extended to include inter-grain substitution, storage of grain, and the surge in use of grain for biofuels.
Methods

We develop a new empirical model of grain market behaviour based on an earlier model (Bobenrieth, et al. 2013) which was designed to explain grain price behaviour through 2007. In this new model we specify a nonlinear consumption demand for calories, and estimate a two part log-linear trend in an index of the price of grain calories derived from the major grains, corn, wheat and rice. We estimate the model using price data through 2004, with a two-stage procedure. We first estimate the trend in real prices using least squares. For prices from a storage model with trend, Bobenrieth et al. (2014) prove super-consistency in probability of this estimator. Given the estimated values for the trend, we then use the Maximum Likelihood (ML) developed from Cafiero et al. (2014) to estimate demand and cost of capital. Cafiero et al. (2014) prove that while their ML estimator imposes no additional assumptions on the model, it has small sample properties significantly superior to those of the Pseudo Maximum Likelihood estimator of Deaton and Laroque (1995, 1996). Using the results of this estimation procedure,, we derive a demand for grain stocks. We calculate the shift in this storage demand caused by the surge in biofuels demand. Then we simulate grain calorie prices for the period 2005 to 2011 using observed information about production disturbances and biofuels use, extrapolating trends in productivity and population growth. We compare the results with a counterfactual exercise assuming no increase in biofuels demand after 2004.
Results

The results show, first, that the model, estimated on price data, implies behaviour of production, consumption and stocks very similar to those actually observed in the sample period ending in 2004. Second, the counterfactual analysis described above shows that the biofuels demand surge accounts for a large proportion of the changes observed in the prices of grain calories between 2005 and 2011. 

Conclusions

This paper shows, for the first time, the implications of use of grains in production of biofuels for grain price behaviour, in an empirically estimated nonlinear dynamic stochastic model of global markets for calories from the major grains. Grain biofuels policies have induced large transfers from net consumers of grain, including large numbers of the world’s poor and undernourished, to farmers and land holders globally. 
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