
Oil and Gas Development on Agricultural Lands
Claudia Hitaj, Economic Research Service, USDA, 202-694-5513, cmhitaj@ers.usda.gov
Jeffrey Hopkins, Economic Research Service, USDA, 202-694-5121, Jeffrey.w.hopkins@ers.usda.gov

Jeremy Weber, University of Pittsburgh, 412-648-2650, jgw99@pitt.edu 

Ken Erickson, Economic Research Service, USDA, 202-694-5565, erickson@ers.usda.gov  
Overview

Drilling for oil and gas in shale plays can have profound effects, both positive and negative, on individual land owners, mineral rights owners, the surrounding communities, and the regional economy (Muehlenbachs et al. 2012, Olmstead et al. 2013, Hill 2013, Weber 2014, Boslett et al. 2016). Agricultural landowners are directly impacted by shale development through increased truck traffic, air pollution, competition for labor, water, and infrastructure, as well as the risk of soil or water contamination (Hitaj et al. 2013). Mineral rights owners may also receive lease and royalty payments. We explore how agricultural landowners and –renters are affected by shale development, and estimate the prevalence of split estates (separate ownership of surface and subsurface rights).
Split estates is a quite common phenomenon (Fitzgerald 2014), particularly when shale plays that have been developed only recently overlay conventional oil and gas fields with a long drilling history, since mineral rights may have been sold during a prior development period (Weber and Hitaj, 2015). Split estates are also more common in the western US, since settlers who acquired land through homesteading after the 1916 Stock Raising Homestead Act were granted only the surface rights. A landowner who does not own the mineral rights associated with his/her property has little control over whether or not and where on the property drilling occurs. At the same time, the lease and royalty payments for the produced oil or gas accrue to the mineral rights owner. 

To date, the prevalence of split estates in shale plays across the US is an unknown quantity that has confounded studies on land values and the impact of drilling on agriculture. A recently released USDA survey contains data on land tenure as well as oil and gas mineral rights ownership and lease and royalty payments. Land tenure is an important facet of the structure of the agricultural sector, with 40 percent of farmland rented or leased from someone else, and the concentration of rented farmland varying widely across the country. We use this dataset to estimate the prevalence of split estates across all land in farms in the continental U.S., which accounts for 55 percent of all non-urban acreage (ERS-USDA, 2013). We also document patterns in leasing across landowner types and estimate differential effects of shale development on farm-based and household income and wealth by resource ownership groups.

Methods

We use data from the 2014 Tenure, Ownership, and Transition of Agricultural Land (TOTAL) survey for our analysis. This survey is a follow up to the Census of Agriculture program conducted by USDA’s Economic Research Service (ERS) and National Agricultural Statistics Service (NASS). The TOTAL survey is a comprehensive study of all owners and operators of agricultural land, including owner-operators, tenant operators, and non-operator landlords, who rent out the land they own. The survey collects information about income, expense, debt, and asset information related to land they own and/or operate, transition plans, and demographic and other operator and landlord characteristics. 

Importantly, the TOTAL survey contains several questions related to oil and gas development. First, the survey asks whether operator and non-operator landlords sold or leased oil and gas rights and which year the rights were sold or leased. A second question relates to income received from royalty or lease payments associated with energy production. Finally, the landlord is asked to asses the market value of the oil, gas, and mineral rights associated with the property. 
We combine the TOTAL survey with geologic data on the location and quality of shale resources, such as depth and thickness, as well as data on production, such as the number of wells drilled from DrillingInfo. Combining these data sources permit estimating the prevalence of split estates for the country, by region, and by land tenure status (owned versus rented land). Then we document patterns in leasing oil and gas rights across farm operators who operate versus rent out their land and across non-operator landlords who do and do not live in the county where their land is located. Lastly, we estimate the relationship between shale development and farm income and wealth for three groups: farm operators that own both the land and the associated mineral rights (1), those that own the land but not the mineral rights (2), and those that own neither and are renting the land (3). For each group, we look at the effect of development on farm net cash income, total farm household income, and farm and household net worth.

Results

Descriptive analysis reveals that non-operating landowners who rent out their land for farming are 50 percent more likely to sell or lease their oil and gas rights than operating landowners who farm their land. In addition, landowners who live outside of the county in which the rented land is located are more likely to sell or lease their oil and gas rights than those that live in the same county. 

Receiving income from royalties or leases associated with energy production (e.g. natural gas, oil, and wind turbines) is not uncommon, particularly in Oklahoma, Utah, Kansas, West Virginia, Colorado, and Texas, where 15-24% of farm businesses received such income in 2014. In states with active shale development, about 12 percent of farm businesses received on average $65,781 in income from royalties or leases associated with energy production, compared with 6 percent and $56,162 for the U.S. as a whole. Average lease and royalty payments were highest in North Dakota ($157,000) and Pennsylvania ($154,000), which can be attributed mainly to oil and gas drilling in the Bakken and Marcellus shales, respectively.
Conclusions
While selling or leasing oil and gas rights generates income for the mineral rights owner, the ensuing development is associated with a variety of costs for the surface owner and/or the surface land renter. We find that landowners who do not operate and instead rent out their land are more likely to sell or lease their mineral rights than landowners who farm their land, and that the likelihood of selling/leasing increases with the distance between the landowner and the land that is rented out. Income from royalties or leases associated with energy production can form a substantial share of gross cash farm income in certain states.
Note
The analysis and conconclusions expressed are those of the authors and should not be attributed to the Economic Research Service or the U.S. Department of Agriculture.
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