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Overview

U.S. ammonia prices have historically been driven by natural gas prices, which account for almost 75 percent of ammonia’s cost of production and have played a key role in determining the structure of U.S. ammonia markets in terms of imports and supply. However, two changes have structurally modified the ammonia market in its price behavior. 
The first shift relates to the emergence of new U.S. shale gas supplies, which affect ammonia from the supply side as a key feedstock. Since 2007, advances in horizontal drilling technology have been unlocking reserves and boosted supplies, as well as shifting Henry Hub prices to a lower range. As a result, natural gas’s relationship to ammonia prices has weakened and now serves merely to set the cost base  for ammonia. 
The second shift, which affected ammonia markets from the demand side, also occurred in 2007, when the U.S. Congress passed a legislative mandate making ethanol the chosen blend in the gasoline pool to replace Methyl Tertiary Butyl Ether (MTBE). The push for compliance with this new mandate led to soaring demand for corn, which is the largest feedstock source for producing ethanol. The explosion in corn demand for both food and fuel led to a global surge in corn prices and acreage. Farmers’ preference for corn as their leading crop choice demanded higher volumes of ammonia since it is the most effective nitrogen source for corn. 
The key uncertainty around the two changes are U.S. policy on ethanol mandates. On ethanol mandates, the debate on corn usage in food versus fuel and impact on food security continue to place pressure on policy makers to revisit ethanol mandates.
Methods

Based on these two shifts, we developed a Vector Autoregression (VAR) approach to model ammonia price behavior. The VAR model captures the linear interdependencies between U.S. ammonia and corn prices. This approach results in an improved forecast accuracy and better predictive reliability than earlier methods based on natural gas. Previously published literature has focused on using natural gas prices as the linear interdependency, which is rendered weak given the shift in the natural gas pricing environment in the post-shale gas phase after 2007.
Results
First, the VAR approach was presented as a method to empirically forecast U.S. ammonia prices with a linear interdependence with U.S. corn prices. Second, the results of the VAR forecast were tested ex-post, which suggests that corn’s influence on ammonia price behavior is rather high.

Conclusions

The findings of this paper have multiple benefits. First, U.S. gas producers are in search of strong end use markets, of which ammonia represents a significant share of demand. The VAR model helps producers assess the attractiveness of allocating precious hydrocarbon molecules to an area of growing downstream demand. Second, the U.S. farm sector must make critical decisions on crop selection and input costs. Nitrogen inputs, such as ammonia, represent a significantly large share of farm input costs. Understanding the inter-relationship between corn prices and ammonia prices can drive better decision making on farm economics and crop choices.
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