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Overview


Technological advances in horizontal drilling and hydraulic fracturing have led to an unprecedented

increase in U.S. oil production. Often referred to as the shale or fracking revolution, the boom in U.S. oil production has renewed interest in the long-standing question on the link between resource booms and economic performance. There are several recent papers focusing on the local or regional implications of the U.S. shale boom, suggesting positive economic effects. However, little is known about the implications of this boom for the U.S. aggregate economy and trade. In this paper, we study the importance and implications of the U.S. oil boom for the U.S. economy, trade balances, and the global oil market in a dynamic stochastic general equilibrium model of the world economy that takes into account unique haracteristics of the U.S. experience: a large increase in production of a certain type of crude oil with an oil export ban in place.
Using comprehensive data on different types of crude oil, and a two-country general equilibrium model with heterogenous oil and refined products, we show that the shale boom boosted U.S. real GDP by 1 percent and improved the oil trade balance as a share of GDP by more than 1 percentage point from 2010 to 2015. The boom led to a decline in oil and fuel prices, and a dramatic fall in U.S. light oil imports. In addition, we find that the crude oil

export ban, which was in place during a large part of this boom, was a binding constraint, and would likely have remained a binding constraint thereafter had the policy not been removed at the end of 2015.

Methodolgy

There has been a renewed and growing interest in the literature for developing full-fledged dynamic stochastic general equilibrium (DSGE) models that incorporate global and domestic energy markets. The world economy is represented by a dynamic stochastic general equilibrium model that consists of two countries, the U.S. and the rest of the world (ROW), building on Backus and Crucini (2000) and similar to Bodenstein et al. (2011). The key differences are that we introduce heterogenous oil, oil production and refining, and adapt the model to account

for key features of the global oil markets. Our model also features a potentially binding export ban on U.S. crude oil. We refer to the U.S. as country 1 and ROW as country 2. Both countries produce crude oil, refined oil products, and a non-oil good. Their preferences and technologies have the same functional forms. Crude oil is produced using the non-oil good as an input and comes in three types: light, medium and heavy crude. Production of refined products requires capital, labor, and a composite of the three types of crude oil with different elasticities of substitution across inputs. The non-oil good is produced using capital, labor, and refined products. The household consumption bundle is a composite of refined products and the non-oil good. The model includes an internationally traded, non-state contingent bond so that trade need not balance each period.

We initially analyze the impact of growing U.S. oil production on oil and product markets with the export ban in place. We model the U.S. as exporting refined products, but not oil, while the ROW can both export and import refined products and oil. We then conduct several policy experiments. First, the U.S. economy is hit with a very persistent shock that increases light crude oil production. Second, the constraint imposed by the export ban is removed in the model. We then compare the impact on key variables under this policy to several other alternative scenarios. We also analyze cases with several different modeling assumptions and parameters.

Results

We have calibrated and run a two-country DSGE model with an oil production and refinery sector with three types of oil. Our goal is to investigate the effects of the U.S. shale oil boom on the U.S. economy, trade, and the global oil market. We model the shale oil boom as a series of exogenous technology shocks that lower the cost of producing light oil in the U.S. In order to generate the path for the shocks, we conduct the following exercise: We have data on he annual percent change in U.S. light oil production from 2010 to 2015. We numerically solve for the values of the technology shocks that would generate the same percentage changes in the model. We then feed these shocks into the model and analyze how various variables respond to the increased light oil production. Given that the export ban was in place, our baseline model incorporates the ban. We find that the shale boom had significant effects on the U.S. economy, trade flows and the global oil market. In addition, the export ban was a binding constraint, particularly

in 2014 and 2015, and likely would have remained a binding constraint thereafter given the expected path of oil production. 
Conclusions
We show that the shale boom boosted U.S. real GDP by 1 percent and improved the oil trade balance as a share of GDP by more than 1 percentage point from 2010 to 2015. The boom led to a decline in oil and fuel prices, and a dramatic fall in U.S. light oil imports. In addition, we find that the crude oil export ban, which was in place during a large part of this boom, was a binding constraint, and would likely have remained a binding constraint thereafter had the policy not been removed at the end of 2015.
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