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Well Cost Analysis 
 
Introduction 
 
An economic model of oil well operation is constructed in order to test the response of 
future oil output to changes in the severance tax rate. The study consists of three 
primary components: 1) A theoretical model that allows the determination of well lifetime 
as a function of oil prices, historic decline rates, and minimum required profit; 2) 
production cost data for a sample of oil leases in Oklahoma; and 3) calculation of historic 
rates of decline for a sample of approximately 200 oil leases. 
 
Decline Rates and Production Costs Cost data were collected as part of a random 
survey of oil and gas lease operators in Oklahoma. Production costs consist of operating 
costs net of severance taxes and estimated royalties. Equipment and construction costs, 
depletion allowances, and income taxes are not included as part of production costs. 
Decline rates were estimated for approximately 200 leases from data obtained from Geo 
Information Systems at The University of Oklahoma Energy Center. A decline rate was 
determined for each lease and matched with cost data from the survey. If the lease 
produced both oil and gas, decline curves were estimated for both and a weighted 
average decline rate was calculated. An example of an oil lease decline curve is shown 
in Figure 1. 
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Monthly data for some oil leases are very discontinuous since a significant portion of 
Oklahoma oil leases produce in very small quantities. This is primarily due to the fact 
that available data actually measure taxable sales of oil during a particular month, not 
necessarily production of oil. For example, a very small producer could store production 
for several months in tanks on-site, then sell the oil periodically. Only at the time of sales 
are severance taxes collected and the transaction is recorded by the 
Oklahoma Tax Commission. Leases of this type were aggregated with other similar 
leases in order to produce a more stable decline curve. 

Economic Model 
The economic model used to examine the impact of severance tax increase on oil output 
in California is modified for use in this study, closely following the analytical technique 
described in Deacon et al. (1990). But instead of examining an increase in severance 
taxes, this study uses the model to analyze a decrease in the severance tax rate. 
The initial task consists of determining the current productive lifetime of lease output. As 
shown in Figure 2, lease output typically declines over the long run due to the particular 
geological and hydrologic characteristics of the reservoir. The rational lease operator will 
terminate production when revenue per unit of production, net of severance taxes, 
royalties, and production costs, equals a minimum required level of profit per unit of 
production. 

 

Increases in net revenue will increase the productive lifetime of the lease. These 
increases may arise from higher prices for oil, lower production costs, improved 
production technology, or lower severance tax rates. Figure 2 shows the effect on well 
lifetime and cumulative production from a cut in costs, severance tax reduction, or any 
increase in profit per unit. In the initial situation the lease will operate until production 
reaches point A on the decline curve. At this point net revenue less production costs per 
unit of output will equal minimum required profit per unit of output, thus causing the well 
to be shut-in at time To. A cut in costs will increase the effective lifetime of the well from 
To to T1, thus causing cumulative output to rise, albeit at a lower monthly rate. The 
cumulative increase in output attributable to the cost cut is the area under the decline 
curve outlined by the points To, A, B, and T1. The task consists of estimating the value 
of this area for the leases in the sample then aggregating to the population of oil 
leases. Analytical details of the economic model are presented in the Appendix. 
Results Table 1 shows the results of reducing severance tax rates among the 
population of wells, about 35,700, with monthly profits per well less than $900 
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including leases for which monthly profit per well is negative. A cut in the 
severance tax of one percentage point will have the effect of increasing the 
lifetime of the average well by just 2 months. However, this increase is enough to 
generate an increase in production of 1.2 million BOE during the first three years 
of the tax cut. A total of 1.4 million additional BOE will be produced by the end of 
ten years after the tax cut for these wells, while the twenty year impact will be 
about 1.5 million BOE. A tax rate cut of 3 percentage points would increase 
production by 3.5 million BOE by the end of three years, while a complete 
elimination of the severance tax would generate an additional 7.9 million BOE in 
three years and 10.5 million BOE after ten years. 
 
Limiting the analysis to leases undergoing severe financial stress should result in 
greater impacts. Table 2 shows the results of cutting severance tax rates for a 
selection of leases with monthly profit per well less than $300, including leases 
for which monthly profit per well is negative. A cut of the gross production tax rate 
by one percentage point (from 7 percent to 6 percent) will increase production by 
1.2 million BOE by the end of the first three years. A complete removal of the 
severance tax on production from these wells would increase output by 34.9 
percent in three years and 40 percent in ten years. Note that these proportional 
increases in production are much higher than achieved in Table 1. Limiting the 
analysis to wells that are the most financially distressed will result in greater 
percentage increases in output over time. 
 
Cuts in severance tax rates will result in increased output of oil and gas 
production from oil leases. Targeting the cut to the leases most in financial need 
will result in the greatest impact relative to baseline production. 
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For more information about this report, please contact the Commission on Marginally 
Producing Oil and Gas Wells at 1-800-390-0460.   
 

 
www.marginalwells.com 


