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Annex D

Cost As An Independent Variable (CAIV)

1.  Introduction.  The Department of Defense (DoD) approach to acquiring weapons systems has undergone significant changes during the past two decades.  In our efforts to provide the best equipment, we placed our primary emphasis on performance and schedule.  This emphasis resulted in the development of sophisticated weapons systems without adequate consideration for systems without regard for their cost.  We should develop only affordable and achievable.  Cost As an Independent Variable (CAIV) is an acquisition management tool that we can use to achieve that result.  It is a strategy that entails setting aggressive, yet realistic cost objectives when acquiring defense systems and managing the achievement of these objectives.  Cost objectives must balance mission needs against projected out year resources and, taking into account existing technology, likely maturation of new technologies and anticipated process improvements in both DoD and industry.  As we determine system performance, schedule and cost objectives (based on cost-performance and cost schedule trade-offs), the acquisition process will make cost more of a constraint and less of a variable, while nonetheless obtaining the needed military capability of the system.

The CAIV is the acquisition management tool that considers thresholds and objective parameters.  The objective of CAIV is to ensure that we field an affordable system by linking cost, to the performance and schedule called out in the ORD.  Furthermore, the objective performance parameter should show a significant or measurable improvement over the threshold.  Ideally, the IPT will have this type of information available on at least the KPPs and as many other parameters a possible.  The challenge facing the IPT is determining what performance the Operating Forces really needs, when they need the capability, and where costs can reasonably be avoided.  Although much discussion of CAIV is centered on new systems, CAIV principles are applicable throughout a system’s life cycle.
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2.  CAIV Defined.  Cost As an Independent Variable is an acquisition strategy focusing on cost-performance trade-offs in setting program goals.  This strategy formalizes the process for cost performance trade-offs and engages the warfighter, the developer, and the supporter to facilitate meaningful trade-offs to arrive at an affordable balance among performance and schedule.  These trade-offs will enable the warfighter to make choices that will provide the best performance from the system within available resources.

3.  Conceptual Approach.  A key tenant of the CAIV approach is a far stronger user role through participation in setting and adjusting program goals throughout the program particularly in the cost-performance tradeoff process.  CAIV processes identify the most cost effective solution within the performance floor (threshold) and the upper cost ceiling.  CAIV fosters development of a design that is both affordable and satisfactory to the end user.  As the end user, the Operating Forces are principally represented by the RO.  Knowing that MCOTEA will conduct a thorough and independent evaluation of the system further ensures that the system will meet the user’s requirements.  Working within that context, a sample process for achieving the objective of CAIV includes:

•  Setting realistic but aggressive cost objectives early in each acquisition program to ensure cost is considered equal in importance to performance and schedule considerations.  Cost objectives are normally established in the APBA and updated for each phase of an acquisition program.  Once cost objectives are established, cost becomes more of a constant or constraint than a variable,

•  Fostering early and continuous user participation in setting and adjusting program goals,

•  Encouraging identification of the “trade space” (i.e., cost gradient with respect to performance) around the cost objective,

•  Requiring developers to address cost throughout the life cycle process by devising appropriate metrics for tracking progress in setting and achieving cost objectives,

•  Managing risks to achieve cost, schedule and performance objectives,

•  Motivating government and industry managers to achieve program objectives, and

•  Putting in place for fielded systems additional incentives to reduce operating and support costs.

4.  CAIV in ORD Development.  CAIV is based on the principle that the best time to reduce life cycle cost is early in the acquisition process.  The introduction of CAIV into the ORD development process has two parts:

•  Determining which parameters should be included in the ORD and

•  Determining the values that should be associated with the parameters that are included.

For the first, the key issue is to ensure that the parameters included in the ORD are those needed to fulfill the needs of the Operating Forces and are met without “gold plating” the proposed material solution.  In the examples listed later, the inclusion of a bayonet lug on the combat shotgun could be considered as a parameter that was in excess of what the FMF needed.  Ensuring that excess parameters are not included is neither easy nor subject to an easy-to-follow set of rules.  For the second, determining the values that should be associated with included parameters is the subject of cost-performance trade-off analysis.  The initial cost-performance trade-off analyses should be conducted before ORD parameters and general acquisition approach (e.g., non-developmental item) are finalized.  After the MNS is approved and a successful MS O decision, thorough analyses of alternative material concepts and their cost implications are conducted.  These analyses normally take the form of an CA or TEA.  In addition to shaping the ORD, these analyses provide advice to the MDA at MS I regarding whether a new program is warranted.  CAIV tenets should be explicitly considered in the CA “Scope of Analysis” (tailored accordingly in the case of an TEA).  Thus, the first CAIV analysis inherent in the development of the CA/TEA can be extracted directly or lead naturally to more robust cost-performance and cost-schedule CAIV analyses.

The cost-performance tradeoff analyses explore the relationship between performance parameters and their associated costs.  These trade-offs will help identify performance enhancers, potential superfluous requirements and cost drivers.  They will also help identify potential program cost, schedule and performance risks.  These analyses should consider what is technologically feasible to meet the user requirements and support establishment of aggressive (but achievable) cost, schedule, and performance thresholds, and reasonable objectives.  The IPT (with the RO taking the lead) will use this information to help them arrive at threshold requirements in the ORD.  Note:  Cost-performance tradeoffs are not intended to arbitrarily “lower the height of the bar” or “dumb down” the true needs of the user.  However, requirements must not be established in a “vacuum,” that is without regard to cost and schedule.  Otherwise, the Operating Forces may not receive anything because the apparent solution is not technologically feasible, is cost prohibitive, or will take an inordinate amount of time to develop.  The PO builds on this information to develop the program’s acquisition strategy, and negotiate specific performance parameters, cost objectives and schedule information in the APBA at each milestone.  Once system performance and objective cost are agreed to through trades, cost is then a constraint and less of a variable.  Changes in the program can occur, as long as the threshold values in the ORD and APBA are achievable.  Changes which result in breaching approved ORD/APBA threshold values must be presented to the approval authorities for decision.

The application of CAIV to developing ORDs does not have to be as complicated as that shown above.  The information contained in Figure D-l may not be reasonably available on many parameters.  The examples discussed below do not contain this level of detail.  However, they do illustrate how simple CAIV principles were applied to programs to help make the program more affordable, refine the ORD and still meet the real needs of the FMF.

EXAMPLE -- Joint Combat Shotgun

A market survey revealed that several commercial shotguns met 90% of the ORD requirements.  The question facing the acquisition community was, “Is meeting 90 percent of the requirement good enough?”  In this case, three requirements were not met.  The commercial shotguns did not have a bayonet lug, a front sight post, or a dust cover.  Cost information from the market survey further revealed that relaxing these requirements would result in a savings of 32 to 56 percent over developing a brand new shotgun that could satisfy all the “requirements.”  Mandating that all requirements be met would also result in not meeting Initial Operational Capability (IOC) date.  Thus, relaxing the requirement would result in a significant cost savings and timely delivery to the FMF weapons that met the most significant performance parameters.  After much discussion, the requirements were relaxed via an amendment to the ORD -- a CAIV success story.

NOTE:  In the above example, the bayonet lug requirement was considered by some to be superfluous -- not a true need of the FMF.  CAIV analysis exposed the superfluous requirement.

EXAMPLE -- LW155 (for illustration only)

The LW155 is replacing the M198 155mm howitzer.  The range requirement is 30 kilometers.  During developmental testing the prototype demonstrated no more than 29.8 kilometers.  Engineers estimated the costs associated with engineering changes to the gun in order to achieve the required range at >$2.0 million.  MCCDC user representatives queried the FMF concerning the range requirement and the associated cost.  The FMF did not feel the additional 200 meters was worth the cost and recommended relaxing the threshold range requirement.

5.  Conclusions.  There is no magic to applying CAIV.  The IPT must apply a great deal of common sense in trying to determine if meeting a specific requirement is worth the cost.  And it must do this early on as well as throughout the life of the ORD.  The IPT is encouraged to discuss the results of the cost-performance trade-offs with the FMF and their respective chains-of-command.  The IPT should also be on guard to not “take the easy way out” by hastily relaxing the requirement to make it easy on the material developer (PO and contractor).  However, we should first determine if Commercial Items (COTs) or Non-Developmental Item (NDI) items can meet the needs of the FMF.  We can field COTs/NDI solutions faster and cheaper than new development programs.  Also keep in mind that cost objectives must be not only realistic but also aggressive.  Ultimately, the material solution described in the ORD must above all meet the needs of the FMF.

NOTE:  This annex focused on cost  performance trade-offs.  Similarly, consideration should also be given to cost  schedule trade-offs.  Finally, a pre-planned product improvement is an excellent way to defer desired performance until it becomes technologically affordable.
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