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This document uses the terms robust DMSMS[footnoteRef:1] management and proactive DMSMS management to mean two different but related things.  Robust DMSMS management means using best practices throughout every step of the entire process—prepare, identify, assess, analyze, and implement.  Proactivity means that actions are taken to monitor items and/or suppliers to identify obsolescence issues as far in advance as possible using predictive tools and vendor surveys.  Therefore proactivity (where from a risk-based perspective it is important to be proactive) is one very important component of robust DMSMS management.  This paper is concerned with estimating cost avoidance from being proactive as compared to reactive, where in the reactive case, DMSMS issues are often identified after a failed attempt to buy an item. [1:  This paper uses the terms obsolescence and DMSMS interchangeably.  ] 

1. Cost Savings vs Cost Avoidance
Cost savings occur when there is a reduction that causes future spending to fall below the planned level—budgeted or programmed. These cost savings may then be removed from the current and possibly future-year budgets, to be redirected to other spending priorities. Cost avoidance refers to actions that prevent a need to increase future spending above budgeted or programmed levels. Cost savings differs from a cost avoidance in that a cost target has been set from which the amount of savings can be measured.  Cost avoidance is determined as the difference between the budgeted cost and the estimated cost.
From the standpoint of cost-benefit analysis, both cost savings and cost avoidance can be counted as taxpayer benefits, because both reduce the amount of resources necessary to fund future government operations.  From a budgetary perspective, however, the difference between cost savings and cost avoidance has practical implications. If the outcome of an action is cost avoidance, the costs “avoided” are not available for re-allocation, since they were not budgeted or programmed in the first place. But in terms of actual savings in the future for the Department of Defense (DOD), there is really no difference. 
Given the nature of DMSMS programming and budgeting today, future budgets include funding for a combination of known issues and unknown issues that will likely arise.  In the former case, consider an example where a known obsolescence problem will be addressed in the following year via a redesign, and funds have been budgeted for the purpose.  Cost savings occur if, upon further analysis, a simple substitute is found that will obviate the need for the redesign. This situation is however somewhat unlikely since the simple substitute would usually have been discovered prior to the establishment of the redesign budget.  
In the latter case for unidentified DMSMS issues, the distinction between cost savings and cost avoidance largely vanishes, hinging on whether the funding wedge was adequate to cover the actual DMSMS cases that arise in the future. Since the future is unknown, the differentiation cannot be made in advance. If no future funding wedge for DMSMS resolutions has been established, then the case is clearly one of cost avoidance.[footnoteRef:2]   [2:  The resolution may also impact the unit price of the item.  These changes are likely to be either cost savings or cost increases.  From a DMSMS budget perspective, these changes are not included in the DMSMS cost savings/avoidance determination. ] 

Proactive DMSMS management limits unplanned adverse impacts to DMSMS budgets in terms of both cost savings and cost avoidance.  This document uses the term “cost avoidance” to cover either outcome because differentiating them may distract focus from improving DMSMS management. 
2. The Need for an Improved Approach 
Cost avoidance and additional non-quantifiable benefits associated with robust DMSMS management can be used to justify and defend DMSMS management and DMSMS resolution budgets.  Unfortunately however, the current method for calculating cost avoidance faces credibility issues.  The method was developed in the late 1990s when DMSMS case management, data collection, and metrics reporting were in their infancy.  Consequently, there were inherent shortcomings with the cost avoidance assumptions and calculations that emerged then and have continued to be used through the present.  In today’s budgetary environment, the credibility issues associated with using those assumptions seriously detract from their utility for justifying future budgets.
This paper suggests methodological changes and case management system changes that will improve estimates of cost avoidance and enable the identification of other qualitative DMSMS management benefits.  While the guidance proposed herein is more complicated than using the current method, the improvement in credibility should provide significantly more useful values that would more than offset the extra time involved to make the calculation.[footnoteRef:3] [3:  It may be necessary to establish specific requirements for contractors to change their processes.] 

The following two sections provide guidance on two types of benefits from robust DMSMS management. [footnoteRef:4] [4:  To realize any of these benefits however, a resolution must be implemented.  No benefit is achieved if a problem is not fixed.  Therefore this document assumes that the DMSMS issue is resolved in the determination of cost avoidance and other benefits.
] 

· Quantitative cost avoidance due to extending the window of opportunity to implement a resolution
· Qualitative benefits beyond cost avoidance
Under all of these circumstances, it is a best practice for the prime contractors and/or original equipment manufacturers (OEMs) and the DMSMS Management Team (DMT) to be working together in selecting the preferred resolution.  As such, it should be a standard business practice to jointly evaluate proposed resolutions before recommending them for approval.  This is a normal due diligence function regardless of the robustness of DMSMS management being pursued by a program.  Using independent DMSMS subject matter experts (SMEs) can improve upon this practice, however such improvements are not cost avoidance.  To count it as such would create a counterproductive situation that could incentivize the wrong behavior.  For example, if cost avoidance can be claimed by any of the stakeholders by criticizing or rejecting a resolution in lieu of another, then there is an incentive for the stakeholders to work against one another.  In particular, it creates an adversarial relationship between DOD and its contractors.  This will lead to a lack of cooperation and distrust, which benefits no one.  
3. Cost Avoidance due to Extending the Window of Opportunity to Implement a Resolution 
Cost avoidance due to extending the window of opportunity to determine and implement a resolution is associated with proactive DMSMS management. Proactive identification of DMSMS issues can be achieved through using predictive tools, monitoring product discontinuation notices (PDNs), using vendor surveys, or possibly technology road mapping, and any combination thereof.  In a completely reactive situation, a DMSMS issue is identified only when there has been a failed attempt to procure an item.  That reactively identified DMSMS issue will have an impact on the system either immediately or at some future point in time as a function of the stock on hand and demand.  If an item is being proactively monitored, then a notice of actual or planned obsolescence will be identified at some point in time before a failed attempt to procure an item; therefore presenting a program with a longer or extended window of opportunity to decide and act (as appropriate) on that DMSMS issue.  The window of opportunity is defined as the amount of time between identifying an obsolescence issue (regardless of whether it was identified proactively or reactively) and when the identified obsolescence issue will impact the program or system.  
Cost avoidance from being proactive occurs because it extends the window of opportunity and may in many cases enable the consideration of  a larger number of lower cost resolutions from which to make a selection than would be feasible given the less advance warning provided by a reactive posture.  For example, a life-of-need buy may be feasible if the DMSMS issue is proactively identified, but not feasible after a failed attempt to procure an item; a complex substitute may be the only feasible alternative at that time.  In such an instance, the cost avoidance of extending the window of opportunity to resolve a DMSMS issue is therefore calculated as the difference between what was spent to resolve the issue when proactively identified (referred to as the proactive resolution) and what would have been spent to resolve the issue had there been a failed attempt to procure an item (referred to as the reactive resolution).  
3.1	Current Approach
Current practice for estimating cost avoidance takes the difference between the cost of the selected, preferred resolution and the average cost of the next more expensive and viable resolution at the time the resolution was approved regardless of whether the DMSMS issue was identified proactively or reactively.  The assumptions implicit in this approach are:
· Monitoring cannot eliminate all reactive resolutions.  Therefore there will be cost avoidance associated with all DMSMS issues, whether identified proactively or reactively because no differentiation is made.
· The selected, preferred resolution is time sensitive and will not be available or feasible if the program waits to pursue that resolution until later in the window of opportunity.
· The difference between the average cost of the next viable resolution and the implemented resolution represents a valid estimate of cost avoidance. 
The lack of validity of these assumptions is the reason for the credibility issues that currently exist regarding cost avoidance estimates.  The following new guidance has been developed to improve the situation with regard to the cost avoidance attributable to proactively identifying a DMSMS issues, and therefore, extending the window of opportunity to resolve that issue.[footnoteRef:5] [5:  Functional obsolescence occurs when an item, although still available commercially, no longer functions as intended because of hardware, software, and/or requirements changes to the system.  There is no cost avoidance associated with functional obsolescence in either the current or the revised approach, because it is a derivative effect and should be corrected as part of the higher order changes to the system that created it.] 

3.2	Revised Approach
There are three principal tenets of the proposed new approach:
· First, by definition, there is no proactive cost avoidance associated with reactively identified issues.  
· Second, no cost avoidance is associated when the selected, preferred resolution is a major redesign, or redesign at the next higher level of assembly (NHA)[footnoteRef:6], or replacement of an item or source, since these resolution types would almost always be available and executable later in the window of opportunity.   [6:  NHA redesigns will usually resolve multiple actual and/or potential DMSMS issues whereas smaller scale redesigns are usually focused on a single item.  The business case analysis (BCA) will determine the lowest life-cycle cost resolution at the time the problem was identified.  While it may be the case that the preferred proactive resolution is replacement of an item or source where the preferred reactive resolution would be an NHA redesign because more DMSMS issues could have been discovered after the additional time had elapsed, there would still be no cost avoidance from being proactive.  ] 

While there may be some cost reduction associated with implementing one of these three resolutions types earlier, rather than later (e.g., a redesign might cost less if implemented in a less accelerated or hurried environment), such calculations/assumptions are problematical because of uncertainty associated with the need for and extent of such acceleration, and consequently excluded from any cost avoidance calculation.  It may also be the case that being reactive will inevitably lead to a readiness or schedule impact and an associated cost.  Such costs are also very difficult to quantify and therefore are also excluded from cost avoidance associated with extending the window of opportunity.
The lack of cost avoidance for these resolutions is not a valid rationale for withholding or delaying the funding for the nonrecurring engineering and other costs associated with resolving the problem.  The DMSMS issue must be resolved to avoid readiness and/or schedule impacts.  Furthermore, the earlier the resolution is initiated, the lower the risk of negative impacts.
· Third, cost avoidance is calculated by subtracting the cost of the selected preferred resolution (proactive resolution) from the average cost of the least costly viable resolution that would likely be available if the issue were not discovered until a failed attempt to procure an item (reactive resolution).  

Functional obsolescence occurs when an item, although still available commercially, no longer functions as intended because of hardware, software, and/or requirements changes to the system.  There is no cost avoidance associated with functional obsolescence in either the current or the revised approach, because it is a derivative effect and should be corrected as part of the higher order changes to the system that created it.



A simple illustration of the difference between proactive and reactive DMSMS management approaches to identifying a DMSMS issue and how this impacts the window of opportunity and ultimately the cost avoidance calculation is depicted in Figure 1.
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Figure 1. Illustrating the Cost Avoidance of Extending the Window of Opportunity to Resolve a Proactively Identified DMSMS Issue
As another example, consider a situation where the proactive resolution was to repair an item that was previously replaced when it failed and the cost of that resolution is $60,000.  Also assume the existing inventory would be sufficient to meet the demand until the end of need.  The current cost avoidance methodology would select the next more expensive viable resolution which would be the development of a new item or source at an estimated cost of $660,000.  Cost avoidance would be calculated as the difference between the two costs which is $600,000.[footnoteRef:7]  However, if the reactive resolution would also be feasible at the point of a failed attempt to procure an item, the cost avoidance from being proactive would be zero.   [7:  Technically, this type of calculation should be made using the appropriate discount rate on money and taking inflation/deflation into account. ] 

For determining cost avoidance, the reactive resolution should be the action that most likely would be taken under the circumstances of learning about the issue after a failed attempt to procure an item.  Determining the reactive resolution should be possible without great additional effort as part of the research and analysis leading to a decision on the proactive resolution.  It may be the same.  It may be the next viable resolution. Or, it may be an even more complex resolution and thus more expensive.  
When making this determination, assumptions made in determining the proactive resolution should be consistently applied to the reactive resolution.  For example, if the proactive resolution is a complex substitute which is only feasible after a deviation has been issued to reduce requirements, a similar deviation should be assumed to be feasible for the reactive resolution.  In this situation, it would be inappropriate to assume that the reactive resolution would be a redesign because no deviations would be allowed.
To support this new cost avoidance methodology, a new field should be established in the DMSMS case management system to capture what the reactive resolution would be and its cost. A validation process may be necessary to ensure that the judgment is realistic regarding the determination of the reactive resolution.  The purpose of this validation is to minimize the likelihood of exaggerating cost avoidance numbers.  One way of accomplishing this is to have the new case management system data element reviewed by someone in authority perhaps jointly by the engineering representative on the DMT and an engineer from the prime/OEM.
The first choice for costing the reactive resolution is to utilize the information collected in an analysis of alternatives.  If that is not feasible, the average cost of the reactive resolution as published in the SD-22 may be utilized.  When there is a large difference between the known cost of the proactive resolution and the average cost of the reactive resolution, where possible, use a value more specific to the situation in question in lieu of the average cost of the reactive resolution for calculating cost avoidance.  The average costs may be modified based upon information in the SD-22 appendix that provides greater refinement to the Department of Commerce survey data used to develop those averages. This appendix should be used with extreme caution since they may not be representative of the underlying distributions.
3.3	Phased Resolutions

Phased resolutions (an initial resolution to mitigate the problem for a certain period of time until a longer-term resolution can be put into place) represent a slightly more complicated situation.  Resolutions are phased for two primary reasons:
· There is a planned, funded technology insertion or refreshment in the future that will resolve the problem, or 
· Resources to implement the long term resolution are not immediately available.[footnoteRef:8] [8:  Sometimes resources are not available because of a management decision, e.g., management may only be willing to pay a certain amount for the resolution.  In other cases, the contract terms and conditions may be a reason, e.g., a contractor under a performance-based logistics (PBL) contract is not required to resolve DMSMS issues that will have an impact after the contract has expired or a contract phase could fund the resolution is not yet in place.  ] 

In both situations, the presumption is that there would not be enough of an item available in stock to last until the technology insertion or refreshment or the point at which the long term resolution could be funded and implemented.  
In the former case, the proactive resolution would be the one implemented to last until the point of technology insertion or refreshment.  The reactive resolution would be the one expected to be implemented at the point of a failed attempt to procure an item that would last until the technology insertion or refreshment point.  In this instance, the above guidance on the cost avoidance of being proactive would apply.
In the case of a resolution that could not be implemented because of funding issues, if that resolution is either a major redesign, a design NHA, or replacement of an item or source, there would be no cost avoidance.  Otherwise, the proactive resolution would be the phased resolution implemented because of funding issues.  The reactive resolution would be the one (could be phased) expected to be implemented at the point of a failed attempt to procure an item.  The above guidance on the cost avoidance of being proactive would apply; however, the cost of both resolutions should be included.  
3.4	Technology Refreshment

As discussed in the SD-22, robust DMSMS management is a combination of: 1) the proactive identification of DMSMS issues for items with a high risk of obsolescence; and 2) the reactive identification of issues in areas where proactivity is not necessary.  Guidance on technology refreshment/insertion in the SD-22 explored the idea of resolving DMSMS issues before items became obsolete.  Performing a technology refreshment/insertion at an optimal point in time may lead to life cycle cost reductions compared to never performing the technology refreshment/insertion.  Since technology refreshment/insertion is not the responsibility of the DMT, it is not considered in determining cost avoidance associated with DMSMS management.
4. Qualitative Benefits beyond Cost Avoidance 
There are other extremely important benefits associated with being proactive such as avoiding schedule or readiness impacts or eliminating unplanned redesigns. In fact, if the obsolete item is only discovered as a result of a failed attempt to procure an item, it may be too late to implement a resolution before there is a negative impact on the system.  There may be very large cost implications associated with avoiding such situations.  However, attempting to estimate and label these as cost avoidance is not recommended because of the difficulty in making those calculations.  Consider the example discussed in the previous section on the revised approach, where a $600,000 cost avoidance was identified.  If, upon reactively identifying a DMSMS issue, there was not enough time to complete the development of a new item or source before an impact on the system’s mission capable rate, proactivity would have also assisted in avoiding that ill effect.  
There are other qualitative benefits of robust DMSMS management.
· One benefit deals with technology refreshment and/or insertion.  The role of the DMSMS community is to provide sustainability information to technology refreshment/insertion planners to help them determine the timing and the scope of the changes to be made.  In a very real sense, technology refreshment/insertion is the ultimate form of proactivity because, if done effectively, some potential DMSMS issues may never occur.  There would be no DMSMS case and technically no calculation of cost avoidance because the high risk DMSMS items can be designed out of the system before there is a chance for them to impact the system.  The qualitative benefits are based on any unknown DMSMS issues and corresponding resolutions that are avoided and any enhanced capability or other benefits achieved as part of the technology insertion.  
· Another benefit is a direct result of the BOM cleanup performed by the DMT in order to ensure that the right items are being monitored from a risk-based perspective.  In situations where the BOM used for monitoring is the same one used for ordering items, errors in the BOM may translate into errors in supply system coding for ordering items.  When the supply system is unable to purchase the correct item because of these errors, an engineering investigation is necessary to determine what should be done.  When the results of the DMT BOM cleanup are translated into the provisioning system[footnoteRef:9], the potential cost of many of the engineering investigations can be avoided. [9:  In many cases, the DMSMS BOMs are not the same as the master BOMs used for provisioning.  Therefore additional effort may be required to effect a change.] 

· A third benefit enables the selection of NHA redesigns.  Proactive DMSMS management’s use of indentured BOMs provides the data necessary to compare the life-cycle cost of item redesign to NHA redesign, to complex redesign.  
· A fourth benefit is a result of the improved due diligence resulting from using independent DMSMS SMEs to collaboratively determine the preferred resolution.  The SMEs have a great deal of experience in developing innovative resolutions to DMSMS issues and consequently are very likely to suggest a lower cost preferred resolution.  For example, such SMEs may recognize that an NHA redesign has a lower lifecycle cost than several independent complex substitutes.
· A fifth benefit is that it provides advanced warning to enable the program to program/budget for the resolution.
· A sixth benefit is that it could reduce the risks associated with counterfeit items since DMSMS items are often a target of opportunity for counterfeiters.
· A final benefit is also associated with risk reduction.  There is always some degree of technical risk associated with implementing a resolution—the more complex the resolution, the greater the risk.  This risk is based on the uncertainty in whether the resolution will satisfy the full range of system performance requirements affected by the obsolete item.  Beginning implementation early reduces that risk because it allows for additional time to mitigate the technical risks if they materialize.   
Documenting such achievements is a preferred way to recognize the positive, qualitative benefits due to robust DMSMS management.  The case management system should be modified so that it also records these qualitative benefits  
5. Benefits of DMSMS Management and Return on Investment (ROI)
Figure 2 provides a summary of the process steps a program could follow to implement the above described, new cost avoidance methodology.
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Figure 2. Cost Avoidance Methodology Process Steps
The concept of ROI is often closely associated with the cost avoidance process as depicted in Figure 2.  Care must be taken to use the ROI concept correctly because ROI terminology has been used in two different ways for DMSMS management.  
The first, associated with a specific resolution, is actually an improper use of the concept. The ROI quantifies (as a ratio) the cost-benefit of a course of action as compared to a baseline (a ratio of one reflects no benefit). The preferred resolution for a specific DMSMS issue is determined as the lowest life-cycle cost resolution that satisfies all constraints on the problem.  Constraints may be associated with avoiding production delays, avoiding readiness impacts, availability of resources for implementation, as well as technical suitability.  Since the baseline of “doing nothing” is normally not an option, the concept of ROI does not apply. An appropriate term to describe this situation is that the preferred resolution is the most cost-effective resolution.
The more conventional and useful ROI concept is based on a determination of the quantifiable benefits of robust DMSMS management compared to not having such management.  It is calculated as the ratio of annual cost avoidance (as discussed above) to the total operating cost of DMSMS management over the same time period.  It is, in fact, the ROI of DMSMS management for a program.  Because of the qualitative benefits of DMSMS management, however, the numerical ROI should not be the only measure used.  The other benefits, as recorded over time, should always be used in conjunction with the number itself.
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