
IDLE OIL WELLS: HALF EMPTY OR HALF FULL? 
Lucija Muehlenbachs, University of Maryland, 240-678-0677, lmuehlenbachs@arec.umd.edu
Overview
There are hundreds of thousands of oil and gas wells across North America that are currently not producing any oil or gas.  Many of these wells have not been permanently decommissioned to meet environmental standards for permanent closure, but are in an inactive state that enables the well to be more easily reactivated.  Some of these wells have been in this inactive state for more than sixty years which begs the question of whether the inactive wells can contribute significantly to our energy supply, or whether they are the result of operators avoiding their environmental obligations.  In Alberta, Canada, the source of the data used in this paper, the cleanup costs associated with decommissioning a single well can range between twenty thousand to over a million dollars.  Leaving a well inactive, and not permanently decommissioning, increases the risk of explosion, lost productivity and contamination of freshwater, vegetation and soil [1,2].   There is also the risk that the owner of the inactive well will declare bankruptcy before undertaking the expenses of environmental remediation.  Texas for example, has roughly 10,000 orphaned wells for this reason[3].  To maintain the potential for future production, regulators of the industry allow non-producing wells to remain inactive, leaving the decision of when to plug and abandon  a well up to the producer.   It is therefore the goal of this paper to examine what changes (in prices, recovery technology, or policy) are necessary to see a significant decrease in the percentage of inactive wells, and what impact the reactivations would have on the supply of oil and natural gas.  
Methods
A dynamic discrete choice model of a producer's optimal operating state (active, inactive, or decommissioned) for a well is developed and estimated using data of decisions from 84 thousand Albertan oil and gas wells from 2000 to 2007.  This model accounts for the uncertainty in future productivity by measuring the changes in estimated remaining recoverable oil and gas reserves during the study period with a panel of official reserve estimates for all nonconfidential pools in Alberta (47 thousand pools). The cost parameters (such as the lifting costs, maintenance costs, abandonment costs etc) of the structural model are estimated via the Nested Fixed Point Algorithm proposed by Rust [4].   This consists of finding the cost parameters that maximize the likelihood of the observed operating states.  For each evaluation of the likelihood function, the Bellman equation for the optimal decision is solved.  This is an extremely useful way to circumvent the problem of having a very rich dataset on production decisions but lacking the corresponding cost data.   With the estimated structural model various different policies and counterfactual situations are examined. 
Results

The first result is that the dynamic programming model is able to simulate decisions that match the in-sample data of decisions made in 2000 to 2007, as well as out-of-sample data of decisions made in 1993 to 1999.   The model is then used to predict the number of inactive, active, and decommissioned wells under different scenarios.   The findings indicate that the vast number of inactive wells is very unresponsive to oil price and recovery technology.  Increasing the recovery rate to 100% (from an average of 26%), results in a minor decrease in the number of inactive wells.   Increasing prices to 3 times their historical high also results in only a minor decrease of the number of inactive wells.  
Conclusions

The operating decisions taken for a subsample of wells in Alberta can be replicated by modeling well operators as dynamic optimizers with an annual discount rate of about 29%.  Within-sample goodness of fit tests show that the model is able to closely predict actual operating choices.   This paper also shows that there has been an accumulation of inactive wells in Alberta that are now in a state of hysteresis.  Only a drastic (and arguably unrealistic) increase in prices and production technology would result in any noticeable decrease in the number of inactive wells.  Should such an extreme increase in prices or recoverable reserves not be foreseeable, then there is an argument for implementing stronger policies to ensure that wells are properly decommissioned.
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