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Overview
Oil and gas are critical resources for both consumers and governments that rely on production revenue.  The collection of contractual arrangements governing oil and gas production, which we refer to as the fiscal regime, is the central focus of this paper.  We investigate the sensitivity of oil and gas production to alternative fiscal regimes.  More stringent fiscal regimes are likely to cause developers to scale back production, but the magnitude of the impact is important.  In addition to the impact on production levels, this is a critical question for governments reliant on oil and gas revenue.  Our study brings a new empirical strategy to bear on the question by exploiting data from a number of U.S. states as well as federal leases.  This design allows for additional sources of variation in fiscal that previous researchers have not exploited.  We are also able to separate intensive production decisions from existing leases and extensive decisions about expanding to new areas by leasing additional acreage.

Comparing leasing and production outcomes between federal and state mineral leasing programs provides variation between contractual terms.  We enjoy access to a unique dataset that allows us to link production data to the lease acquisition, exploration, and termination data.  Whereas previous studies have exploited variation over time within particular regimes to identify supply sensitivity, we are able to use both within and between variation because federal and state leases are often located near each other.  This gives us a chance to test predictions about the sensitivity of oil and gas production to policy.  We are able to examine a full suite of leasing and production data from federal onshore leases and state leases in Montana, North Dakota, and Utah.  In the course of assembling the data used in the primary analysis, we have also constructed partial data for several other states, which we use in parts of the empirical analysis.  Unlike other recent studies that use statewide aggregates (e.g., Boyce and Nostbakken 2011), we investigate effects on individual leases.

The U.S. federal government controls oil and natural gas resources on public lands, both onshore and offshore.  In order to raise federal revenue and increase oil and gas production, it periodically offers private firms an opportunity to bid for the right to explore, develop, and produce oil and gas from those reserves.  State governments also control oil and natural gas resources and use similar procedures.  While state and federal regimes differ slightly, which provides identification in our empirical mdoel, all jurisdictions that we study use a gross revenue royalty program (Mead 1994).  The federal fiscal regime is comprised of four components: the auction, royalty, rental, and associated tax benefits.  Auctions occur on a regular schedule with the amount a bidder is willing to pay for a lease is determined by a number of characteristics of the parcel.  The size of the lease, the proximity and value of known reserves, the term of the lease, and the royalty due to the resource owner are all critical to valuation.  States fiscal regimes differ slightly.  For example, the base royalty rate for state leases in Montana is 16.67 percent compared to 12.5 percent for federal land in Montana.  
Economists have long been interested in the taxation of nonrenewable resources like oil and gas (Dasgupta and Heal 1979).  In order to minimize distortions, the fiscal regime ideally does not affect the marginal production or investment conditions.  Because exhaustible resources generate economic rent, the ideal regime would simply transfer the rent, but the regimes we study are likely to affect marginal conditions.  From the point of view of the producer, a royalty and a severance tax are equivalent.  A large literature examines the distortion created by a severance tax.  Chakravorty et al. (2011) provide a concise summary of the development of thought about the intensive effects of severance taxes.  Studies by Kunce et al. (2003) and Kunce and Morgan (2005) are examples of empirical investigations of the crowding out that higher severance taxes impose.  Existing empirical estimates suggest that varying severance taxes have modest impacts, or that exploration and production activity is relatively inelastic to the fiscal regime.
Methodology
This research is enabled by access to a unique dataset that allows us to link production data to the lease acquisition, exploration, and termination data.  This gives us a chance to test predictions about the sensitivity of oil and gas production to tax policy.  We exploit our panel with county-level fixed effects to explore the effect of alternative fiscal terms.  We can also exploit within variation over time as elements of the fiscal regime changed.  We attribute differences in production across federal and state withinthe same county to variation in the fiscal terms.  This identification strategy relies on the fact that leases in the same county are likely to have the most similar geological potential and access to markets.  A representative empirical specification is:
yict = β0 + β1 Xict + β2 ρi + αc + αt + εict
We are most interested in β2, the marginal effect of fiscal parameters on different outcomes.  Several dependent variables are investigated: oil production, gas production, total production, number of wells drilled, and number of leases issued.  We focus on oil and gas production separately to examine differences across the products, but lump wells and leases together to address the extensive margin.  
Results
[bookmark: _GoBack]Federal and state lease terms do not appear to influence decisions about how much oil or gas to produce from a lease, conditional on positive production from existing wells and not increasing the number of wells on that lease.  Initial evidence suggests that leases with lower royalty rates or less onerous environmental regulations attract higher bonus bids.  The regulatory aspect is a subject of continuing work.  Moreover, we find evidence, consistent with the literature, there is not an equal tradeoff between royalty rates, rental rates, and bonus income; a reduction in the royalty rate does not correspond with an increase in the bonus revenue equal to the expected value of the lost royalty income.
Conclusions
These results have important implications for at least three groups.  First are bureaucrats responsible for the federal and state fiscal regimes that we study.  The federal fiscal outlook is particularly pertinent to current budget debates, and our estimates are an update on previous work by Boskin et al. (1985).  Second are consumers of oil and gas, who have a vested interest in maintaining access to adequate supply.  Third are private mineral owners considering lease terms.  Private leasing is far more idiosyncratic than public leasing, but the interaction between various parameters is likely to be largely the same.  
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