The Behavior of Operations and Maintenance (O&M) Budgets

Summary

To answer questions posed by VADM LaFleur, SURFPAC (N43) has recently investigated the behavior of the surface ship maintenance budget calculation in response to various policies.  The results of this analysis have identified weaknesses in the current approach.  These results may be of interest to many O&M funded programs. 

Background

As with many O&M budgets, requirements for surface ship maintenance are generated by extrapolating from past experience.  A running average (or similar forecasting method) of past spending is used to estimate future requirements.  SURFPAC has demonstrated that this method is unstable.  When disturbed from an equilibrium position, this type of system will not stabilize without intervention—probably in response to a perceived crisis.  When budget calculations for many programs are made on this basis, a series of recurring crises is almost the certain result.  Experience over the years supports this contention.
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Recently, the surface ship maintenance budget calculation was modified to include a second component: 25% of the work backlog was added to the calculation.  VADM LaFleur’s original question to SURFPAC N43 related to the long-term behavior of the budget with this factor included.  SURFPAC has demonstrated that this form of budget calculation is stable.  When disturbed from an equilibrium position, the system will stabilize.  Unfortunately, almost 50 years is required for a new equilibrium to be achieved!  

The long-period oscillations that the system exhibits are a fundamental characteristic of the two-year budget process itself.   The upper graph to the right shows the results of the work backlog to a one-time step increase of 10% in new work that occurs at year 5 of a simulation.  The lower graph shows the behavior of the so-called “Representative Availabilities” –the running average of past expenditures—to this same transient.  Notice that the answer to VADM LaFleur’s question is, “The requirement does not go up forever, only for the next 12-13 years.”

SURFPAC has also evaluated the question: What is the most desirable work backlog to sustain?  The answer turns out to be largely independent of the ability to perform missions, but is sensitive to cost and retention (and perhaps other, not yet evaluated factors).  Fortunately, the “right answer” when cost is considered is the same as the “right answer” when retention is considered.  The most cost-effective level at which to sustain the backlog is also desirable from the standpoint of operational efficiency and influence on retention. 

Finally, SURFPAC has explored methods that can be employed to reduce the period of oscillations that the graphs shown above demonstrate.  Their results suggest that major improvements are possible, although considerable cooperation from OPNAV (and perhaps the Congress) may be required.  

Conclusions

(1) SURFPAC’s results were obtained while analyzing the surface ship maintenance budget.  However, the analysis is very general and should probably be evaluated by those responsible for any O&M program that uses a similar method to estimate budget requirements.  

(2) Devising budgetary methods that are stable and responsive is highly desirable, unless we wish to move from one crisis to another indefinitely.  SURFPAC’s analysis is therefore of sufficient importance that it should be given wide visibility and pursued as a matter of priority, particularly as it relates to a reduction in oscillations and an improvement in responsiveness. 
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