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Overview

During the 2000s, innovation in extracting oil and gas from shale formations caused the U.S. to become the global leader in producing oil and natural gas (EIA, 2013). Because shale formations lie primarily on private lands, drilling companies access the resource through private lease contracts that provide a share of the value of production – a royalty – to mineral owners. If mineral acreage is fixed, competition and free entry should ensure that mineral owners capture Ricardian rents – the additional revenues generated by a given parcel because it has more oil and gas than the marginal parcel.  Mineral owners in resource-abundant areas would therefore capture a larger share of the value of production than owners in less abundant areas. Weyl and Fabinger (2013), however, note that most work on pass-through assumes perfect competition despite scant empirical evidence for many markets. This is especially true of the private oil and gas leasing market, which is surprisingly understudied given the hundreds of billions of revenue that private leases generate. We address this large void in the literature by estimating the extent that resource abundance passes through to mineral owners via higher royalty rates. To quantify the economic importance of a higher royalty rate, we also estimate and compare royalty income to what residents receive in government transfer income and total farm program payments.
Methods
Private data provider DrillingInfo furnished data on leases of privately-owned oil and gas rights around the United States. DrillingInfo collects data on various aspects of oil and gas development, especially in areas where there is interest in development. Leasing data are collected from courthouse records and include the legal description of the tract, the address of the mineral owner, the year the leased was signed, and the royalty rate. The full set of leases includes nearly 1.8 million private mineral lease observations from 558 counties located in 16 states. 

We estimate pass-through in the leasing market by adapting the parcel-based theoretical predictions to county-level data on royalty rates and the ultimate recovery of the average county well. Using county-level data on production and the number of active wells in each age category, we estimate how much an additional well increases total production, where the increase depends on the well’s age because production from a given well declines over time. The coefficients on the shale thickness and well age interactions are then used to estimate ultimate recovery of the typical county well. 
Results

Our empirical estimates indicate that in 2014 the six major U.S. shale plays generated a total of $39 billion in royalties. This is more than four times the royalty income received by the Federal government in the same year. In the more rural plays, private royalties rival government transfer income and swamp total farm program payments. We also observe that average royalty rates vary substantially across plays, from a low of 13.2 percent in the Marcellus to a high of 21.2 percent in the Permian, as does the share of ownership by county residents (12 to 55 percent).
Using spatial variation in royalty rates and resource abundance, we estimate that a doubling of the estimated ultimate recovery of the typical oil and gas well in the county increases the average royalty rate by 2 percentage points at most (an 11 percent increase). This is far less pass-through than what a model of perfect competition in leasing markets predicts and is consistent with a firms exercising power in a market with an upward sloping mineral acreage supply curve where Ricardian rents differ across acreage. It is also consistent with firms facing substantial uncertainty regarding the value of resource endowments. Although some pass-through may occur through signing (bonus) payments, accounting for such payments still leads to the conclusion that oil and gas abundance has a small effect on the share of production captured by mineral owners. 
Conclusions

Limited pass-through of oil and gas abundance is consistent with firms exercising market power as well as substantial uncertainty about the value of endowments. Both explanations may be pertinent to the case of unconventional resources, in which a relatively small number of firms took a lead in unlocking the unknown potential value using new techniques . The finding therefore suggests that increases in state severance taxes on the value of production will have little effect on the share of the value of production received by mineral owners, though such taxes could certainly affect owners of parcels on the extensive margin. For example, our estimates indicate that the Pennsylvania Governor’s proposed 5 percent severance tax would reduce average royalty rates by 0.14 percentage points at most.
 This of course does not mean that a severance tax would not affect the total value received by mineral owners – that would clearly decrease – but that owners would continue to capture a similar share of the value of production.  

A perhaps further reaching implication of market power in leasing markets is that less acreage is leased and potentially developed than would be in a more competitive market, inadvertently leaving more oil and gas in the ground and raising prices in the present relative to the future. However, our data do not allow us to assess this extensive margin, which could be a rewarding area for future research.
� The average royalty rate in the Marcellus Shale is 13.2 percent. Our empirical estimates indicate that a 5 percent reduction would increase the average royalty rate by .014 percentage points, calculated as (1-.132) x 5 x 0.00032.





