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ABSTRACT








	Government/Industry groups, like ISPA and SCEA, can be facilitating agents that enable the ‘Partnering with Industry’ concept in the cost arena.  Partnering with Industry is one of SAF/AQ’s ‘Lightning Bolts’ as a goal for Acquisition Reform and has become one of SMC/CC’s Seven Strategies for Space.  Partnering with Industry in cost involves sharing Government cost models with contractors for cost credibility and reconciliation, integrating engineering insight along with data into parametric costing algorithms, mutual understanding of high risk and high cost areas, reporting cost performance by focusing on high risk and high cost areas, using contractor technical performance measures (TPMs) as the foundation for earned value milestones, sharing risk mitigation decision making and actions between Government and contractor, tracking original cost estimates to present cost projections for risk management together, mutually reconciling end-of-contract costs with original estimates and communicating, communicating, communicating. Partnering with Industry through the contract period of performance will result in the ‘insight’ required by Acquisition Reform and obviate the need for traditional ‘oversight’.  


I expect members of SCEA and ISPA to energize their respective managements to take these actions and implement the Partnering with Industry between Government programs and their contractors.  Affordable systems will be a self-fulfilling prophecy if Partnering with Industry is successful.  If unsuccessful, there will be a backlash, and the future will be filled with distrust and adversarial relationships between Government and contractors.











BACKGROUND





	Partnering with Industry in cost means that Government and industry work together, in conjunction with the goals of Cost as an Independent Variable (CAIV),  on setting an Aggressive Life Cycle Cost Objective (ALCCO) and managing to achieve it.  This ALCCO sets the cost goal for the entire acquisition.  The ALCCO is set after approval of the Mission Needs Statement (MNS) and updated and refined at each subsequent pre-milestone or milestone review.  The Overarching IPT (OIPT) for each Major Defense Acquisition Program (MDAP) establishes a Cost Performance-IPT (CP-IPT) in accordance with the 19 July 1995 memorandum of the Undersecretary of Defense, Acquistion & Technology, (USD(A&T)), subject:  “Policy on Cost-Performance Trade-offs”.  This CP-IPT, and its lower level Government and industry resource extensions, is the main vehicle through which a full Partnering With Industry is implemented.  





	Why is the emphasis on the life cycle cost and not just the contract phase cost?  To be consistent with the 19 July USD(A&T) memo and CAIV Working Group Report guidance and objectives1 (~Aug 96), the life cycle cost is the correct focus due to CAIV’s emphasis on lowering Production and O&S costs.  What do industry and Government implement specifically as a result of ‘partnering’?  That is the subject of this paper.





OVERVIEW





	Once reasonable requirements have been set for a program, a procurement is scheduled and an acquisition strategy devised.  It may involve pre-milestone phases to maximize competition.  Prior to the issuance of the RFP a dialogue begins between Government and interested bidders.  During these discussions the Government makes it known that bidders will be required to address the life cycle costs.  The life cycle costs will, of course, contain the contract phase costs so that the goal of selecting the winning bidders(s) for the contract phase will be made with due consideration given to Production and O&S costs - the goal of CAIV. 





	The bidders submit their life cycle cost estimates (LCCEs), in accordance with the ALCCO, and during the source selection the Government compares its LCCE to those of the bidders.  Once the selection(s) is made the cost/performance trade-off process continues by the CP-IPT after contract(s) award.  This process is characterized by evaluating the medium and high cost-risk items identified in the LCCE and monitoring, mitigating and managing them during the effort.  This requires the use of an Integrated Baseline Review (IBR), earned value management systems, technical performance measures (ideally these are the foundation for the work package and cost account milestones in the earned value systems), cost performance reports, monthly cost projections, technical report reviews and technical interchange meetings to track the occurrence of cost performance.  As cost impacts manifest themselves, actions to address them are developed.  This often requires the use of techniques such as cost/benefit and Design-to-Cost (DTC) analyses to select the most appropriate actions.  Careful attention is paid to cost-growth drivers throughout the period of performance of the contract so that at its conclusion a comparison between initial estimates and final costs can be made identifying those that were risk-related and those that were not.  By paying close attention to risk-driven cost change, those non-risk-driven cost changes are also identified by default, giving the cost analysts a clear distinction, and more importantly, a track of all the factors that drive cost on a contract.  Additionally, with this information future LCCE models can be calibrated to more accurately predict end-of-contract costs.





PRE-RFP STAGE





	The Government should convene an Industry Day(s) where all interested offerors can listen to what the Government thinks it wants and ask questions. The Government presents its list of what it considers to be medium and high risk areas during these sessions.   Realistically, however, these Industry Days are somewhat disappointing with respect to sharing company-sensitive information, for obvious reasons, when all competitors are gathered together.  But, it is a place to start the partnering with industry dialogue. Recent software security innovations can facilitate sharing of data electronically reducing industry reluctance to bring up proprietary issues. The Government should follow-up with one-on-one sessions with interested bidders where it lays out more specifically its medium and high risk areas, technical expectations and the specific criteria for selection. The ALCCO, LCCE requirements, cost-risk procedures, and any other processes the Government intends to use to analyze the costs in proposals should be a part of these one-on-one sessions.





	The Government cost analysts use parametric cost models to estimate the costs of planned programs.  The Government program offices should make these cost models available to the potential bidders, with enough characterization to understand them while not violating any proprietary constraints, so that potential bidders can simulate pretty closely what costs the Government will generate.  This characterization should contain the programs in the database, what the model required by way of inputs, what is included in the cost produced by the model, etc.  This availability is not as contested within Government circles as it once was and is now supported by the top leadership of Air Force acquisitions. Since these cost models are fairly stable in number and version, even SCEA and ISPA could be clearinghouses for their distribution and encourage this aspect of partnering with industry.  However, this distribution implies that potential bidders will go to the trouble of using the models in addition to whatever methods they choose to estimate their bid costs.  This means more work on the part of the bidder.  If the bidder performs this exercise he can compare his estimate to the simulated Government estimate and presumably has the raw material to explain the difference in the results (if any) in a credible way.  This comparative, explanatory information is essential for the Government to make an informed choice in a source selection.  The offeror who goes through this exercise ends up with more cost credibility depending on the quality of the information.  Doing all of this activity well ahead of actually submitting a proposal is advantageous.





	What kind of comparative, explanatory cost information is expected?  Information is expected at the level of cost estimation.  Usually this is a WBS element level.  Sometimes the WBS element is level 3 other times it may be a much lower level.  It depends on the item being estimated, its criticality, the level of the risk involved, the level of the data backing up the cost model, etc.  A detailed explanation of what drives the difference in cost estimate between the Government cost model and the bidder methodology is necessary.  The bidder should remember that the Government is going to use its cost model results to compare its costs with the bidders’ and it is stuck with the levels at which the cost model generate costs.  If the bidder cannot explain the differences at the same level the Government is more inclined to trust its own estimate.  This lack of clarity can result in one bidder being chosen over another.  The trust and teamwork engendered through partnering with industry should facilitate this interaction.





	What both the Government and Offerors want to avoid happening, especially in a source selection, is illustrated in the original situation below in Fig. 1.  In this scenario, the Government has developed a life cycle point estimate (GPE) around which it has identified a cost-risk range. It has developed a ‘risk triangle’ around its GPE that is independent of the bidder’s success-oriented, optimistic estimate (illustrated by the dashed line extension to the bidder’s cost).  Making a source selection decision with such a wide spread between the government and bidder estimates is untenable.  This represents a polarization between the Government and the bidder and reflects a non-partnering with industry interaction.  If this situation exists, discussions between the Government and bidder about cost models and cost modeling assumptions should lead to a credible correction. Hopefully, this dialogue would take place prior to release of the RFP.  Perhaps it would occur during a pre-milestone review phase of the effort.  In any case, as a recent publication on CAIV has pointed out, “Life-cycle cost objectives should be incorporated in program requirements documents, RFPs, contract provisions, and the source selection process.”1   





	The Government should first share its cost models with the bidders.  Second, the bidders should generate costs that simulate the Government’s position using the


Government’s cost models.  (The Government may or may not choose to divulge their exact cost position).  Third, the bidders may come back with explanations about input assumptions that modify the Government’s initial position, most likely suggestions on lowering it, with which the Government may agree.  These explanations may involve integrating engineering insight along with data into parametric costing algorithms resulting in a reconsideration by the Government of the inputs to its cost models.  Information may surface in these explanations that facilitates mutually reconciling Government end-of-contract costs with bidder beginning-of-contract estimates. Fourth, the bidder’s position might be modified slightly upwards to reflect a less success-oriented, and slightly less-optimistic but more realistic perspective.  For example, the bidder may include more risk mitigation due to formally addressing risks with risk reducing actions which raises the cost estimate.  Fifth, a better mutual understanding of high risk areas may drive a new cost-risk analysis by the Government allowing for the possibility that, in an optimistic scenario, it is possible for the cost to be as low as the modified bidder estimate.  This optimistic scenario may be driven by the reduction of Mil Specs and Standards, the use of Integrated Product and Process Development (IPPD) and Integrated Product Teams (IPTs), the cost efficiencies expected due to process maturity, business practice reforms and the shift to performance specifications as a result of acquisition reform. Until the effects of these acquisition reform initiatives are documented they can be included as part of the low-end cost possible within the cost-risk evaluation.
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FIG. 1


	The cost-risk process adds credibility to the LCCE.  There are two sources of cost-risk, the first from the cost estimating methodology itself and the second from any medium or high risk technical areas.  Both sources should be properly treated explicitly in the LCCE.  Fig.1 is a view from the Government’s perspective and shows dramatically why the industry perspective is necessary if we are to achieve the Aggressive Life Cycle Cost Objective (ALCCO).  





	The industry’s optimistic success-oriented perspective is extremely valuable in the credible construction of the overall cost-risk distribution in the era of acquisition streamlining.  The Government oftentimes does not have the insight necessary to adjust its low-end cost-risk distribution endpoint and needs input from industry.  Only industry knows its resources, processes and practices that can achieve the ALCCO well enough to quantify them into a cost position.  Only industry can therefore credibly explain any differences between a conservative Government cost estimate and its own position.  Partnering with industry will enhance this dialogue allowing the Government analysts and engineers to better understand the industry perspective.  Documenting these differences, that is, explaining new processes, procedures, practices, risk mitigation and risk management plans etc., in proposals provides the raw data necessary for the Government to explicitly model the bidder-proposed cost as its own low-end cost for its LCCE distribution.





	There is a great need for a partnering with industry in the area of cost estimating and analysis.  Credibility in costing is the issue and nowhere is this fact brought home in more stark relief than in source selections. When offerors propose costs in a success oriented and optimistic mode and the Government estimates those same costs with models based on end-of-contract data, an intractable problem is inevitable.  Fault lies with both parties.  The Government is guilty of using data that is based on end-of-contract information and may be out-of-date.  Offerors present begining-of-contract information and are guilty of being too success-oriented and optimistic and not taking into account causes of historical cost growth.  The questions is:  How can the membership of SCEA and ISPA help this situation?  I expect members of SCEA and ISPA to energize their respective managements to implement Partnering with Industry between Government programs and their contractors.  Communication is the key to make this happen and we have new avenues open to us these days.  The internet is a valuable communication tool with respect to email and Homepages.  The Southern California Chapter of SCEA’s Homepage URL is ‘http://sdf.laafb.af.mil/~grahamdr//scea.html’ and is linked to the National SCEA Homepage.  I have found that creating a Homepage is not that difficult so I suggest that industry and Government members of SCEA and ISPA consider creating their own Homepages and we can link them to each other.  That way studies, papers, briefings, etc., that represent official and unofficial thinking about cost issues between the industry and Government can be communicated.  Restricted access can be accomodated for Homepages to protect more sensitive information so that specific SPO/contractor cost communication can proceed with security.  The point is whether through email or Homepages or both, information about what is driving costs or driving savings can be efficiently communicated electronically these days.  We should use the medium.  Affordable systems will be a self-fulfilling prophecy if Partnering with Industry is successful.  If unsuccessful, there will be a backlash, and the future will be filled with distrust and adversarial relationships between Government and contractors.





POST-CONTRACT AWARD





	“The best time to reduce life-cycle costs is early in the acquisition process, and cost performance tradeoff analyses must be conducted before an acquisition approach is finalized.  However, because external parameters change and program realities evolve, cost-performance tradeoffs must occur throughout the acquisition.”1  In Fig. 2 below a scenario is illustrated that shows how to manage to an ALCCO from the Program Definition and Risk Reduction phase through the Production and O&S phase.  The required levels of confidence in the ALCCO over time increase as the program is expected to get less risky.  These required levels of confidence are identified in RFPs.  As the figure illustrates, initially the ALCCO has a confidence of 50% but increases to close to 100% as later phases are begun.  The credibility of risk mitigation, risk management, new processes, practices, procedures, and any other activities etc., necessary to achieve these ever-steadily increasing confidence levels rests with the bidder’s ability to convincingly explain them.  Over time the ‘S’-curve reflects risk reduction by getting steeper, signifying a reduction in the variance around the point estimate due to a lessening of the risk and cost-risk. 
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	Fig. 2





	As previously stated, recent CAIV guidance suggests that solicitation documents contain requirements both for the source selection and for the performance of the effort concerning attainment of the ALCCO.  This also includes future Downselect Criteria.  For example, RFPs may explain that to achieve the EMD award the bidder will have to convince the Government that they can credibly claim an 80% confidence level around the ALCCO and an 85% confidence level around the Aggressive Cost Objective (ACO) for the subsequent contract phase.   This information will be in the RFP prior to the Program Definition and Risk Reduction phase award.  The point being stressed is that it’s both the  contract phase cost and the life cycle cost that is the focus.  The contract phase ACO is seen in context and with respect to the life cycle ALCCO.





	Within six months after contract award an Integrated Baseline Review (IBR) is conducted by the System Program Director (SPD).  This review is intended to accomplish two major objectives with respect to cost.  First, to ensure a credible baseline is in place that realistically relates the scope of work to the budgets.  Second, to ensure the contractor can successfully implement a valid earned value management system.  During this review the Government engineers can discuss in detail with the contractor managers the risk mitigation and management plans for the medium and high risk areas identified and analyzed during the pre-RFP, RFP and source selection timeframes.  Here the partnering with industry continues with better understanding on both sides of the specific risk mitigation and management plans to be implemented on the medium and high risk areas.  Additionally, the earned value management specialists on the IBR can ensure that the contractor managers understand their earned value management system and that earned value milestones are identified and appropriately supported by Technical Performance Measures (TPMs).  The TPM basis ensures that cost impacts due to risks will be reflected accurately in the cost performance reports (CPRs).  The CPRs are only as good as the earned value system that back them up.  Since the DPRO is represented on the IBR, the SPD can negotiate the earned value system’s integrity measurement metrics for periodic reporting purposes back to the System Program Office (SPO).  Electronically accessing the earned value management system’s procucts is the preferred approach due to the timesaving efficiencies achieved.





	If the baseline is laid in properly and the earned value system is set up properly the products delivered or accessed by the SPO will provide insight into the cost performance.  Efficiently setting these systems up will obviate the need for the traditional oversight by the Government and satisfy an objective of acquisition reform.  Additionally, the focus of the products should be on the cost performance of the medium and high risk items.  These can be specified via CDRL and changed as appropriate.  This specification will allow the direct comparison of actual cost performance with that projected during the pre-contract award activities.  If risks projected are realized the SPD will have cost impacts due to those risks readily and accurately available along with cost projections for those items.  Having such a focused cost-risk system enables efficient risk mitigation and management plan decision-making.  Since there is a cost IPT involved in the analysis of the cost performance data staffed with Government analysts as well as the contractor analysts, the cost IPT becomes the mechanism for partnering with industry for cost-risk performance management.  Knowing not only the technical aspects of a problem but having its cost impact in hand will motivate both Government and contractor managers to choose optimal risk mitigation and management courses of action. 





	Periodically, total contract cost projections based on performance to date should be made and compared to initial contract phase estimates.  The result should be placed on the initial cost distribution developed during the RFP and source selection timeframe and its associated confidence level compared to the Aggressive Cost Objective’s (ACO) confidence level for that phase.  This comparison lets the SPD know if he/she is on track to meeting that objective as well as the ALCCO.





	Pictured in Figure 3 below are three “S”-curves, or cumulative distribution functions (CDF), that represent the possible range of cost impacts (i.e., cost-risk) for a notional program.  The “S”-curve with the largest range of costs is identified and quantified at the proposal stage.  This is to be expected since at the beginning of the effort one would expect to see the widest range of risks.  An important point to remember is that the highest point in the distribution, resulting from the monte carlo process, is merely the worst possible case that could occur.  The probability of this occurence is very small.  The avoidance of this possiblity is the focus of risk management.  As the contract effort proceeds we should see a gradual steepening of the curves, represented by the mid-phase and end-of-phase “S”-curves, showing the successful results of mitigating the risk and cost-risk.
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Fig. 3


	The tendency in the past has been to add dollars to the point estimate to accomodate the possibility of cost impacts due to risks identified.  The tendency also has been to focus, arbitrarily, on the 50% confidence level and budget to that level.  The new acquisition reform era demands that we change this tendency because we may not be able to afford it.  We have to find a way to mitigate and/or manage risk, which also means to continually re-evaluate performance vs requirements, in order to bring in programs at their ‘Aggressive Cost Objective’ (ACO).





	The ACO for the contract phase may lie somewhere between the 50% confidence level cost and the point estimate.  Whatever confidence level is associated with that cost is the confidence level to which the program managers have to convince the decision makers they can manage.  They must be able to explain the risks they have identified, the plans they have to mitigate or, at least, manage the risks and cost-risk possible, and demonstrate that they have a structured system for credibly tracking the cost-risk effects of risk mitigation and risk management.  This monitoring system cannot prevent risks from occurring but may enhance the implementation of risk mitigation/management  plans and, at least, will give indications of possible estimates at completion if trends identified continue.  By identifying the possible cost impacts of risks being realized through the use of the earned value management system, its products, TPMs, other technical interchanges, etc., project officers will be more motivated to implement risk mitigation or perhaps change the direction of the mitigation if the present path appears too costly.  The recognition of cost impacts will serve as a focusing mechanism to take action.





	When risks fail to respond to mitigation and management actions, scope of work and requirements may have to be reconsidered.  Here is where the Partnering with Industry concept supports the CAIV initiative and, if applied properly, connects the user, SPO and contractor to facilitate effective tradeoffs, arriving at an affordable balance between performance and schedule.  This cost performance measurement ‘partnering’ between the SPO and the contractor involving technical and earned value products supports this application of CAIV.  





POST-CONTRACT





	At the conclusion of the effort the actual cost results are posted on the initial cost distribution and confidence levels are compared (See Fig. 4 below).  At this point analysis can be done if the results differ significantly from the projection.  Since the cost data was scrutinized carefully for sources of cost growth (or savings), it will be relatively easy to identify in the results the items and areas where cost changes from expectations were driven by technical risk or some other driver.  For example, if requirements changed along the way and caused a growth in cost, this growth should not be attributed to risk-driven cost.  Or, if an Engineering Change Order (ECO) drove costs up and the ECO was processed due to an initially unconsidered material being used or to a more complex design being implemented, it too was not risk driven and shouldn’t be attributed to risk.  Since it is more efficient to collect this cost data during the effort rather than after the fact more accurate cost data on the true drivers of cost will be available.  Working with the contractor is absolutely essential in achieving these results.  The underlying cost performance measurement system has to be implemented properly, the contractor managers must be disciplined in its application, the Government members of the cost IPT have to be kept informed and in constant communication with the contractor managers, technical causes for cost change must be identified promptly and correctly and communicated efficiently and the concept of Partnering with Industry facilitates this situation.  Cost data thus collected is easily identifiable to all the different causes of cost change, that is, requirements changes, ECOs, schedule recovery and external agency influences (e.g., Congress, Presidential initiatives, high-level DoD decisions, top Air Force leadership directives, etc.) for example.  This information is extremely valuable to cost analysts trying to understand why their initial estimates differ from the actual cost results.  
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Fig. 4





	Traditionally, cost data is collected well after a contract is over and is very costly to collect.  Additionally, the quality of the data is never as good as desired because the use to which it is to be put optimally requires it to have been collected in a certain way.  Inevitably, the format of the data is not as good as it could have been had the cost collection study been planned before the effort was begun.  But these studies never are planned ahead of time.  With an ongoing, management-oriented cost collection and partnering with industry, cost data will be organized for near-term management use as well as after-the-fact analysis in a cost-saving and efficient manner.  Data will be collected and organized properly as the events driving the cost changes happen.  This allows the analysts the luxury of the time necessary to characterize the drivers accurately.  No gross assumptions will have to be made about the cost data due to impartial information availability.  





	Once the reasons for the cost changes have been identified, the cost analysts can address the task of calibrating their model(s) and improving their risk ratings and assumptions for the next phase’s and for the remainder of the life cycle’s cost projections.  Future cost projections will be more credible because the track from cause and cost-effect will be clearer.  Hopefully, this information will allevi
