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1 CAIV Principles

The intent of CAIV is to provide the customer/warfighter with highly capable systems that are affordable over the life cycle.  The CAIV process is twofold.  First and foremost, it is a planning activity establishing and adjusting program cost objectives through the use of cost-performance analyses and trade-offs.

The second component of the CAIV process involves execution of the program in a way to meet or reduce stated cost objectives.  Requests for Proposals (RFPs) and contracts should communicate cost objectives and incentivize industry to meet or better them.  These cost objectives, much like performance requirements, will likely be flowed down/allocated, by the contractor, to the lower levels of implementation/design.  It is up to the contractor, as part of the design process, to conduct necessary cost-performance trades as appropriate to produce a system that meets overall contractual requirements.

Early in the acquisition cycle, the high leverage of CAIV-inspired cost/performance/schedule trade-offs should be shaping the requirements and proposed design approaches on a cost-effectiveness basis.  Once a specific approach is chosen, overall cost objectives should be allocated to specific cost and system elements.  It is at this time that cost objectives should be translated into design requirements.  As the program approaches production, funding constraints are better known and budget begins to dominate the tradeoff ground rules.  Cost-effectiveness will be modified by affordability considerations as the trade-offs start to focus on the cost-effective alternatives that are practical from a budget point of view.  Monitoring cost-sensitive characteristics of important system performance and manufacturing processes can give early warning of a production cost growth during development and production.

1.1 Department of Defense (DoD) Policy

The following excerpt from DoDD 5000.1 summarizes the Department of Defense philosophy on CAIV: 

“The acquisition strategy shall address methodologies to acquire and operate affordable DoD systems by setting aggressive but achievable cost objectives and managing achievement of these objectives.  Cost objectives shall be set to balance mission needs with projected out-year resources, taking into account anticipated process improvements in both DoD and defense industries.  This concept has become known as "cost as an independent variable", meaning that once the system performance and target cost are decided (on the basis of cost-performance tradeoffs) cost shall be more of a constraint, and less of a variable, in the process of acquiring DoD systems.”

1.2 Department of the Navy (DoN) Policy

From a Navy perspective, CAIV is a methodology for reducing Total Ownership Cost (TOC) that entails setting aggressive, realistic cost objectives and managing to those objectives while meeting customer requirements.  TOC includes all direct costs associated with research, development, procurement, operations, logistics support, and disposal of an individual weapons system.  Additionally, TOC includes the indirect, linked costs that are associated with the total supporting infrastructure that plans, manages, and executes a weapons system program over its full life, and the cost of required common support items and systems that are incurred because of weapon system introduction.

1.2.1 CAIV as a DoN Strategic Management Process

CAIV is a strategic management process that embraces the long-term view when making trade-off decisions. This process involves these fundamental steps:

· Start with the determination of the expected long-range availability of funds for a program in all affected appropriations.  This determination of affordability may involve some initial iteration by the community to achieve a fit between the program and the funding stream.  If, however, sufficient funds are simply not expected to be available, then the program should not be initiated.

· Establish priorities, given the availability of funds, so that those programs which are most needed will be initiated and carried through to completion, ensuring stability in funding and commitment.

· Develop plans, metrics, and provisions for reporting results to ensure the proper execution of the program.

· Execute the program under the Program Managers (PMs), with oversight by the Program Executive Officers (PEOs) and Milestone Decision Authority (MDA), and with support from the entire Department.

This process is enhanced by ensuring that CAIV tenets are also applied to Science and Technology initiatives, and that the operating forces are participants in tradeoff decisions affecting Operating and Support (O&S) costs.

CAIV is a top-down, bottom-up, continuous, comprehensive, and consistent process that forces decisions to be made based on TOC while still meeting the warfighter’s needs.

· CAIV is top-down because it must start at the highest DoN level to ensure that weapon system effectiveness is maximized within the constraints of (1) available and projected budgets and (2) projected manpower availability.  It is imperative that requirements generation, planning, programming, and budgeting, and acquisition management (to also include the logistic support and sustainment communities) are actively engaged in efforts to reduce costs.  PMs generally control only the direct cost aspects of their programs but must work with others who manage indirect costs.
· CAIV is bottom-up because each Integrated Product Team (IPT) member is empowered to recommend cost savings initiatives to decision makers.

· CAIV is continuous.  It originates with the determination of affordability constraints and proceeds through the analysis of alternatives to fulfill the mission need, and is a consideration throughout the development, production, operating and support, and disposal phases.  Managing the implementation of CAIV to reduce TOC is primarily the responsibility of PMs, but they need support and guidance from all legitimate stakeholders of this program.

· CAIV is comprehensive because involvement of the entire Department team is vital for achieving maximum benefit from implementation.

· CAIV is consistent because the top-level involvement establishes the cost constraints that are subsequently flowed down to lower echelons.

The outcome of CAIV, reducing costs while preserving effectiveness, will serve the needs of the warfighter.

1.2.2 Affordability-Driven Target Price

Fiscal constraint is a reality that all stakeholders in the DoN must recognize.  Affordability Determination is the assessment of the expected cradle-to-grave funding available to acquire and operate a system.  Based on this determination of available funds, a Target Price must be set for the system.  Target Price is different from the traditional view of price as derived from cost.  Target Price is the price which must be achieved for a program to be executed within the determined affordability limit, within appropriation, by year.  This Target Price drives all component and resultant costs.  Target Price is set by executing CAIV.  Trades between component costs and performance are made to ensure that acquisition price is equal to or below the Target Price.  An analogous O&S Target must also be developed so that the system’s support will be viable during the operating phase.  This top-down inversion of the usual bottom-up cost process is the essence of CAIV, and its importance cannot be overstated. Formerly, the system’s design drove price.  Now this primacy will be reversed.

1.2.3 CAIV Is More Than Cost/Performance Trade-Offs

CAIV includes a hierarchy of cost reduction activities, expanding the potential trade space.  The CAIV methodology requires the conduct of cost-performance trade-offs for accomplishing cost reductions to achieve the Target Price.  The following lists the cost reduction activities in a recommended order of priority for implementing CAIV:

· Processes and activities are the first source of cost reduction.  Processes and activities generate costs through their use of personnel, time, and materials.  Analyses should be continuously performed to identify and minimize, or eliminate, non-value-added processes and activities.
· Implied requirements are the second source of cost reduction.  Requirements levied for management and oversight, which do not directly contribute to customer performance requirements, should be scrutinized for relaxation or removal.

· Interchangeable performance requirements are the third source of cost reduction.  Cost-performance trade-offs should be conducted among performance requirements.  The objective of this effort is to ascertain the minimum cost set of performance attributes that maximize effectiveness within the Target Price constraints.
· Finally, cost-performance trade-offs of user requirements resulting in a decrease in effectiveness are only to be accomplished as a last resort, with the agreement of the MDA.

1.2.4 Increased Risk

Some increase in risk is a consequence of CAIV; prudent risk management is required.  An unavoidable consequence of setting aggressive, realistic cost objectives is an increase in risk.  Careful risk analysis, instituting an effective risk management plan, defining and measuring meaningful metrics, establishing incentives, and utilizing the intellectual collaboration of the DoN organization will result in the effective implementation and management of CAIV and the minimization of resultant risk.

1.3 CAIV Implementation

CAIV is implemented by understanding the ideas and tenets it embodies and how they apply; by addressing the cultural factors and infrastructure that impact its success; and by applying the appropriate tools and processes.  These are briefly discussed and illustrated below.

1.3.1 CAIV Principles and Tenets

Teaming and communication are needed to conduct CAIV.  Priorities and decision criteria are key inputs to the CAIV process, and target costs drive the process.  The heart of CAIV is making design decisions which affect both performance and cost.  CAIV becomes most efficacious by expanding it to be an enterprise-wide endeavor and to take into account life-cycle considerations.  These principles and tenets are illustrated in Figure 1.
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Figure 1 – CAIV principles and tenets

1.3.2 CAIV Culture and Infrastructure

It is important to establish both the right “climate” for CAIV implementation and the requisite supporting infrastructure.  Leadership and vision for CAIV are provided from the executive level, and training is undertaken so that all team members understand the process and the role in it.  The government-industry partnership is established by the contracting agreement, and both contractual and non-contractual incentives are used to motivate the team.  Integrated Data Environment (IDE) technology facilitates their mutual endeavor.  Metrics are used to track progress of CAIV, and the CAIV environment both tolerates and continually seeks to mitigate risk.  These ideas on culture and infrastructure are illustrated in Figure 2.
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Figure 2 – CAIV culture and infrastructure

1.3.3 CAIV Processes and Tools

The crux of CAIV is the design trade, where decisions regarding cost, performance, and schedule (as properly tempered by risk) are made.  The cost and performance inputs to these trades are usually flowed down from a higher level via the allocation process.  These inputs ultimately come from cost estimating and analysis and requirements analysis, and should be appropriately risk-adjusted.  The sheer volume of trades can be overwhelming, and so Pareto analysis can be used to hone in on key cost reduction opportunities.  Another tool for identifying cost reduction opportunities and making sure that cost and performance are correctly balanced is Value Engineering.  Design To Cost is a tool for achieving target costs at the part level.  There are also various improvement tools which, while not central to CAIV, aid the CAIV process by expanding the trade space. Finally, supplier partnerships enable both design input and setting target costs for purchased parts.  This menagerie of tools is shown in Figure 3.
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Figure 3 – CAIV tools and processes

2 Program Resources and Requirements

[This section to contain a brief summary of the resources available to and requirements demanded of the program.  It is important to present the crux of the tradeoffs being faced and what makes this CAIV program difficult or unique.]

2.1 Resources

The focus of Cost As an Independent Variable (CAIV) is on Total Ownership Cost (TOC), not just selected elements.  TOC objectives should be developed and included in operational requirements documents, solicitations and contracts. A complete set of cost objectives includes Research Development Test & Evaluation (RDT&E), Production, Operation & Support (O&S), and Disposal costs.

A. RDT&E cost objective: The earliest phases of the system life cycle offer the most leverage for cost avoidance and lowering the TOC.  Additional cost-performance-schedule trades, as well as specific cost reduction studies and actions, may be necessary to achieve LCC reductions (i.e., additional up-front funding may be required).  Costs associated with these activities need to be included in the cost objectives and budgets.  The Program Manager's budget should be consistent with the CAIV RDT&E objective.  Earned Value Management (EVM) data can provide objective information on current and projected RDT&E expenditures.  The RDT&E portion of the TOC baseline is $xxx (FYXX$).  The CAIV objective for RDT&E is $xxx (FYXX$), a xx% reduction.   [Note: RDT&E objectives can be established in total or by year.  Care must be taken to indicate which costs are covered by the metric and which are not.] 

B. Production cost objective:  This objective covers all investment costs (those costs expended to procure and field the (Program name).  The Production portion of the TOC baseline is $xxx (FYXX$).  The CAIV objective for Production is $xxx (FYXX$), a xx% reduction.  [Insert unit production cost objective here.]  As the acquisition matures and cost estimating becomes more accurate, total program affordability and budget will be addressed.  The original cost objective will evolve to a total investment cost objective covering both government and contractor costs which can be related to specific budgets.

The investment cost objective is split into that which is prime contractor-controllable and that which is not.  The portion of the cost objective which is not controlled by the prime contractor includes costs for government furnished equipment (GFE).  The CAIV objective the contractor will ultimately need to achieve is $xxx (FYXX$).  The remainder of the production cost CAIV objective is controlled with in-house management and cost target/assessment monitoring.  This portion is $xxx (FYXX$).  [Note: Production  objectives can be established in total, by year, or, most effectively, by stating the cost for a specific unit of production.  Care must be taken to indicate which costs are covered by the metric and which are not.]

C. O&S cost objective:  While the cost objective should encompass all O&S costs, the focus of the cost objective should be that which is design sensitive.  Areas that are not driven by specific design characteristics should be identified and included in the O&S cost objective to provide cost visibility.  TOC factors have been identified for the (Program name) program.  The O&S portion of the TOC baseline is $xxx (FYXX$).  The CAIV objective for O&S is $xxx (FYXX$), a xx% reduction. [Note: O&S objectives can be established in total, by year, or, most effectively, by average annual O&S per unit or system.  Care must be taken to indicate which costs are covered by the metric and which are not.]

D. Disposal cost objective:  Consideration must be given in all phases of the system life cycle to avoiding or at least lowering environmental impact and disposal costs.  Environmental considerations are difficult to assess and often neglected.  Disposal costs can be sizable and therefore, as part of CAIV, need to be properly addressed.  The Disposal portion of the TOC baseline is $xxx (FYXX$).  The CAIV objective for Disposal is $xxx (FYXX$), a xx% reduction.  [Note:  Disposal objectives can be established in total, by year, or, most effectively, by average disposal per unit or system.  Care must be taken to indicate which costs are covered by the metric and which are not.]

2.1.1 Program Budget

[This section to contain a brief summary of known actual budgets and budget projections from the POM, PR, and FYDP.]

What is the program budget for past and current fiscal years?

Where is the program now in relation to the Planning, Programming, and Budgeting System (PPBS) cycle?  What are the details of the latest Program Objective Memorandum (POM) and/or Program Review (PR) relevant to CAIV?  What is the projected budget of the program within the Future Years Defense Plan (FYDP)?

What is the political climate surrounding the program?  What friends or enemies does the program have?  [Note: , Sensitivity must be exercised in this discussion; these questions are meant primarily to stimulate thinking.]  What are the key issues that will lead to program success or failure?

How is the program executing against budget? overrunning? underrunning?  Are Earned Value Management (EVM) data available?  How does past performance of the program, including key contractors, bode for consideration of future budget projections?

2.1.2 Related Programs/Initiatives

[This section to contain a brief summary of other programs or DoN/DoD initiatives that can benefit the program and with which collaboration and/or coordination is desirable.]

What is the Program Executive Office (PEO) of the program?  What other programs are under the PEO umbrella?  Are any of these consider “related programs”?

Are there “related program” elsewhere within DoN or DoD?  What are the key systems with which the system is meant to interact?  Where do other systems take the requirements burden off of this system, and where does this system bear the brunt of the requirements burden?

Are any Government-Off-The-Shelf (GOTS) systems to be used on this system?

In  short, what other systems now in use or in development will affect the program, and what is assumed that these programs will provide?

2.1.3 Related Commercial Initiatives

[This section to contain a brief summary of commercial sector and industrial products, programs, and initiatives that can benefit the program and whose utilization is desirable.]

What technologies are being pursued for this system?  Are such technologies being developed or used successfully in the commercial sector?  If so, can these commercial initiatives be leveraged for this program?

Are any Commercial Off The Shelf (COTS) systems to be used on this system?

Are other commercial initiatives such as build to commercial specification, leased commercial services, or Contractor Logistics Support (CLS) being pursued for this program?

2.2 Requirements

[This section to contain a summary of mission needs and program requirements for affordability, schedule, and technical performance.  All but the most crucial and summary-level requirements can be deferred to subsections below.  This section should also reference the legacy/historically analogous system(s) so that the requirements can be viewed in terms of cost reductions and performance improvements from that baseline.]

2.2.1 Affordability Requirements

Affordability is the characteristic of a system that enables it to be:

· Procured when needed and within budget

· Operated at the desired performance level

· Maintained and supported within the life cycle budget allocated

Affordability must be addressed in all phases of the product life cycle from concept to disposal. Exploring, and minimizing, the cost drivers, such as manufacturability, reliability, and maintainability will help ensure that the Navy acquires highly capable yet affordable systems. The objective of modeling affordability is to provide Navy planners and decision makers with a structure to:

· Measure and predict system affordability

· Select the most affordable concepts and designs

· Enhance affordability of systems currently being acquired, and

· Improve the affordability of operational systems

The model shown in Figure xx identifies drivers that influence the affordability of a system. These drivers cover all three dimensions of affordability as well as requirements, current threats, alternatives, and improvements. The model identifies tools that “enable” and “enhance” affordability. Enablers are emerging processes or technologies that should make a viable alternative more affordable. Enhancers are existing processes or technologies that should make systems being acquired or operated more affordable. The CAIV process is most applicable in the Cost Projection, Affordable Alternative, and Affordable System blocks.

What affordability requirements are stated in the Capstone Requirements Document (CRD) and Operational Requirements Document (ORD)?  Recapitulate them here.

2.2.2 Schedule Requirements

What schedule requirements are stated in the Capstone Requirements Document (CRD) and Operational Requirements Document (ORD)?  Recapitulate them here.

What schedule interdependencies exist that makes the schedule requirements crucial?  What are the consequences of any particular schedule slips?  Focus on the affect to the end user/warfighter.

2.2.3 Mission Need Statement (MNS) Summary

[This section to contain a summary of the mission needs to be addressed by this system as detailed in the Mission Need Statemen t(MNS).]

2.2.4 Capstone Requirements Document (CRD) Summary

[This section to contain a summary of the technical/performance requirements for this system as detailed in the Capstone Requirements Document (CRD), if applicable, focusing on capstone Key Performance Parameters.  Reference, but no not restate, affordability and schedule requirements already mentioned in sections above.]

2.2.5 Operational Requirements Document (ORD) Summary

[This section to contain a summary of the technical/performance requirements for this system as detailed in the Operational Requirements Document (ORD), focusing on Key Performance Parameters.  Reference, but no not restate, affordability and schedule requirements already mentioned in sections above.]

2.2.6 Prioritization of Requirements

[This section to contain priorities for the affordability, schedule, and technical/performance requirements mentioned above.  It is important to know which requirements should be sacrificed first (low priority) if constraints in other areas force this, or conversely where gains should be sought (high priority) if constraints in other areas are relaxed.]

2.3 Analysis of Alternatives (AoA)

[This is section to contain a summary of the planned/in-progress/completed stages of the Analysis of Alternatives (AoA), tying together the requirements stated in the sections above.  Describe the major alternatives under consideration and the challenges/opportunities presented by each.]

3 Program Organization and Responsibilities

[This section to contain a description of how the program is organized to do CAIV.  Key issues to be addressed are:  team/IPT Structure, leadership and vision to convey the importance of the CAIV initiative to the “troops”, adequate participation by various functional areas and disciplines, roles of government and industry, etc.]

3.1 IPT Structure

[This section to contain a summary of Integrated Product Team (IPT) structure for the program, including the leaders and general makeup of each team.]

3.2 Ownership of Processes

[This section to contain information on the organizational ownership/championing of various processes, most importantly the CAIV process, but also supporting processes such as requirements generation, cost estimating, engineering and design, decision making and management, etc.  This section to include a detailed listing of CAIV IPT membership, including representatives/members of other teams.]

The CAIV organization functions within the established IPPD and IPT framework.  Membership is listed in Table 3, CAIV organization. (team leaders name/team) leader, and (team leaders name/team)leader, are responsible for implementation of CAIV principles within the (Program name).

Table 1 – CAIV Organization (Team Name)
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4 Management Processes

[This section to contain a summary of the processes by which the program will be managed to acquire an affordable and capable system.  It is not meant to be an exhaustive discussion of management processes for the program but to focus on those which have the most direct bearing on CAIV.]

4.1 Contracting

[This section to contain a summary of the contracting approach for the system, including contractors and contractor teams available and other aspects discussed in subsections below.]

4.1.1 Contracting Plan by Phase

[This section to lay out the contracting plan, including number and type of contracts to be awarded to whom for each phase.  A vision needs to be presented of how this contracting approach will lead to an affordable and capable system.  Specific aspects of contracts discussed in subsequent sections.]

4.1.2 Incorporation of CAIV Targets

[This section to contain a description of how CAIV targets are to be incorporated into contracts.]

The goal negotiation process leads to the development of goals that are acceptable to both the government and the contractor.  Figure xx shows the process by which these two separate estimates, with the insertion of CAIV philosophy, using both separate and joint review and refinement of the initial estimates, leads to a goal which is (hopefully) mutually acceptable, realistic, achievable, and challenging.

4.1.3 Competition Plan

[This section to contain a description of how competition is to be used to leverage industry design expertise in producing a best-value system solution.]

4.2 Incentives

[This section to contain a description of how incentives, organizational, team, and personal, both monetary and non-monetary, are to be used to motivate achievement of CAIV targets and goals.]

4.3 Supplier Management

An effective government-industry alliance is not structured in the historical prime-subcontractor relationship. Instead, a team approach is utilized.  As such, the CAIV requirements are levied on the (Program name) rather than on the prime with subsequent flowdown to the subcontractors.  This means that each member of the (Program name), through participation on the (Program name) and within the IPT process, is aware of and responsible for the CAIV requirements.  The flowdown process to subcontractors is effectively eliminated. However, a flowdown to vendors is necessary to fully realize the benefits of CAIV.  Flowdown to vendors is accomplished by:

· Vendor briefings to describe TOC, emphasizing the significance of TOC in the selection of vendors

· Preparation of a handbook, to be provided to vendors with solicitations, which explains TOC and CAIV, and which again emphasizes the significance of TOC in the selection of vendors

· Direct involvement of vendors in the IPT process, including membership on the IPT, where appropriate

· Inclusion of a CAIV objective in solicitations

4.3.1 Supplier Incentives

Incentives to the vendor for meeting CAIV and TOC objectives include:

· Selection of the vendor to provide the equipment solicited

· Selection of the vendor for supplies and spare parts

· Selection of the vendor to provide maintenance on their equipment

4.3.2 Supplier Reporting Formats

To the maximum extent possible, vendor data will be provided electronically.  The format will be consistent with the data requirements, and will be provided by the (Program name) to the vendor in a “fill in the blank” format.

4.4 Scheduling

[This section to contain a description of the Integrated Master Schedule (IMS) and how schedule goals are to be achieved in harmony with cost and performance CAIV goals.]

4.4.1 Milestones and Reviews

[This section to contain a description and graphical display of the program schedule of milestones, reviews, and other critical events.  The requirements and exit criteria for CAIV with respect to each should be discussed.]

4.5 Performance Measurement

It is critical to CAIV that the process of setting cost objectives begins as early as possible.  The ability to set and achieve aggressive cost objectives depends significantly on early trade-offs in performance versus cost.  Metrics and observables are needed for an overall assessment of progress in the execution of the program, including the implementation of CAIV.  In general, metrics identify important and observable steps, which should be implemented in setting aggressive production, and O&S cost objectives and then managing for their achievement.  Other metrics and observable should address specific risk reduction steps for manufacturing, performance, manpower utilization, etc.

One basis for measuring program success against the RDT&E, production and O&S cost objectives is a periodic LCC status estimate.  This periodic cost estimate can be accomplished as part of the contractors' DTC effort.  It would show the current position of the design against the CAIV objective(s).  The program's CAIV objectives and the cost status estimate mature during Research and Development.  Care should be taken since other estimates and actuals can be derived from different assumptions, may contain different elements of cost, and may not constitute a fair measure of achievement.

4.5.1 Earned Value Management (EVM)

[This section to contain a discussion of the Earned Value Management (EVM) system(s) to be instituted for the program and how EVM data can be used to track progress toward CAIV targets.]

4.5.2 TOC Baseline Tracking

[This section to provide a description of the establishment of a Total Ownership Cost (TOC) baseline and tracking progress against it.]

4.6 Risk Management

Inherent in the CAIV concept is the realization that risks are present and must be understood and managed in order to achieve performance, schedule and cost objectives.  An understanding of risk is essential to setting realistic cost objectives.

DoD policy does not mandate a specific approach to risk management.  In the past, aggressive performance requirements would drive technical, cost and schedule risks.  Under the CAIV concept, aggressive cost objectives can drive performance and schedule requirements and risks.  Moreover, requirements may be reduced or eliminated in coordination with the user to reduce risk to a level that increases the likelihood of meeting cost objectives.  By establishing an effective risk management program, Program Managers may design and control their programs by using information about risk areas to set objectives, develop acquisition strategies to mitigate risk, and identify metrics that allow continual tracking and assessment of the program.

Users, who will be part of program trade-off analyses, should be provided risk assessments to contribute toward a favorable balance between performance, cost, schedule and risk.  Risk assessments include the analysis of identified program risks for their consequences and probabilities of occurrence and the associated cost of possible outcomes.  Under CAIV, risk assessments are critical since they provide users and developers with essential data to assist in cost-performance trade decisions.

Risk management affects program costs in two ways.  First, are costs associated with specific risk mitigation activities?  Second, are funds needed to cover the known risks of the selected system approach (i.e., funds to cover cost uncertainty)?  Program Managers must include the anticipated expense of managing risk in their estimates of program costs.  Decision makers (e.g., Program Executive Officers and Acquisition Executives) must weigh these costs against the level of risk in reaching program funding decisions.  CAIV requires that program funds support the level of accepted program risk and that risk management costs are included in setting cost objectives.  Program options that have the best risk-adjusted cost/benefit ratios are the preferred choices for CAIV and should be considered in establishing performance, schedule and cost objectives, included in plans and acquisition strategies, and funded adequately.

4.6.1 Risk Identification

[This section to describe both the major known risks to the program and the established process for identifying new risks as they arise.]

4.6.2 Risk Quantification

Risk quantification is even more difficult than risk identification or cost estimation.  Properly done risk analysis is mathematically sophisticated, and must take account of such problems as correlation if a false sense of security is not to be generated.  There are a broad range of risk analysis techniques ranging from the illuminating but not quantitative stoplight method (red-yellow-green), to likelihood and consequence matrix methods, to full quantification of predicted cost risk.  Regardless of the method chosen, it must be done well.  The more attention that can be paid to risk, the better the ultimate result of the program will be. 

4.6.3 Risk Mitigation

[This section to provide a description of the risk mitigation process in place, both to “hedge bets” in developing design alternatives in advance and deal with risks that are realized so they do not seriously adversely affect cost, schedule, and performance.]

5 Analytical Processes

[This section to contain a description of the analytical CAIV processes to be used, specifically CAIV trades and allocation, and supporting processes.  Specific tools to support these processes are to be discussed in Section 6.  It is a fuzzy line between “processes” and “tools,” but the intent of this section is to present the general analytical techniques to be used, tailored to the program.]

5.1 Cost-Requirement and Cost-Performance Trades

The primary objective of a TOC trade study is to determine which alternative(s) meet the requirements of TOC (within the CAIV constraint) and technical performance.  A secondary objective is to select, from the acceptable alternatives, that solution which optimizes cost and benefit.  In other words, trade study alternatives must first be feasible, and then the optimal alternative should be pursued.  This requires evaluating both the technical requirements and the available funding for the item off interest, and must be considered within the context of the whole program.

CAIV trades represent working the “supply side” of the problem.  That is, whatever alternative or design choice is selected is intended to appropriately balance cost, schedule, and performance.

The distinction is made between cost-requirement trades and cost-performance trades.  The former are conducted during the requirements generation process and thereafter only within the purview of the Milestone Decision Authority (MDA).  The latter involve trading off performance and cost with the bounds of the threshold and objective values for each.  They techniques for and conduct of both kinds of trades are identical from an analytical perspective.

5.1.1 Trade Study Process

Trade studies are the heart of the CAIV process.  Cost trades are integrated into the overall engineering trade process, as shown in Figure xx.  Life cycle cost analysis receives equal attention to system/force effectiveness analysis in the evaluation of alternative design and/or alternative process concepts. By optimizing the “cost/benefit” metric, both the warfighter requirements and the cost constraints can be satisfactorily met.

Figure xx illustrates one form of trade study, typically accomplished early in the CAIV process, which is use to determine and evaluate relative cost of increasing performance.  Finding the “knees of the curve” for alternative design solutions helps to identify cost effective and affordable user requirements.  [Note:  The phrase “knee of the curve” is deceptive.  More often there are discontinuities where a larger and more expensive alternative must be shifted to, or “cliffs” where a given alternative is no longer appropriate.]

5.1.2 Trade Study Documentation

All trade studies should be documented, but this should be part of the process rather than an additional effort. The documentation required should be generated by the process of gathering data and conducting the study, and should provide a means for rapidly re-running a trade study should new information become available, or if initial data changes. Documentation should be electronic, and will primarily be maintained in the format appropriate for conduct of the study. Documentation will also be generated, although of a less technical nature, for use in presenting the trade study results to decision makers.

5.1.3 Risk Adjustment

The most informative cost estimates are those in which allowance has been made for likely cost growth.  Cost growth is a fact of life, running as high as 20% on average.  Cost estimators often assert that they have allowed for cost growth, but historical data informs us that this is never the case.  Cost estimates, even if right for the intended design, never capture the likely growth in the design.

5.1.4 Cost Estimating and Analysis

[This section to describe the cost estimating and analysis process that solve the “linkage” problem of relating cost to performance for enabling the trade study process.]

5.1.4.1 Cost Estimating Principles

A cost estimate is an analysis and presentation of future costs of an object or service, based on prior cost history of the same or similar systems. Cost estimating is comprehensive in character, identifying all elements of cost that would be entailed by a decision to proceed with development, production, and operation of a system, regardless of funding source or management control.

5.1.4.2 Cost Estimating Methods

Methods of cost estimating include:

· Cost estimating relationships

· Analogies

· Bottom-up analysis

Methods of cost estimation also include some or all of:

· Subjective judgment

· Component cost analysis

· Actual cost history

When presenting a cost estimate, supporting documentation should be provided. Subjective judgment should include the professions and qualifications of those involved. Actual cost history should be provided where available. Cost estimates should be presented in both program base year and then-year dollars (TY$) along with a fiscal year spread. Assumptions and areas of uncertainty (e.g., pending negotiations) should be clearly stated.

5.1.4.3 Cost Databases

A cost database, including historical data, VAMOSC data, cost baselines, and other relevant cost data, must be maintained.  Certain data, such as VAMOSC and contract award data, is public information.  However, due to the sensitive nature of other cost data (e.g., vendor bids), access to this data must be controlled.  The requirements for IPTs to have access to cost data in order to perform proper analyses must be met while protecting business sensitive data submitted by vendors, and that data which is proprietary to (prime contractor).

5.1.5 Requirements Analysis

[This section to contain a description of the processes for requirements analysis with a view toward CAIV.  For example, a requirements database may be used to gather, parse, and analyze requirements, and Quality Function Deployment (QFD) or a similar methodology should be used to prioritize user/warfighter requirements and translate them to design elements.]

5.2 Cost Targets

[This section to contain methodology for revising and allocating/decomposing cost targets.]

The setting of cost targets and flowing them down to lower levels is crucial for CAIV because it represents working the “demand side” of the problem.  That is, correctly balanced targets at each level let designers and teams know what cost they need to meet to contribute to overall program affordability, and these targets feed into the Design To Cost (DTC) process.

5.2.1 Relationship of CAIV and Design To Cost (DTC)

Cost as an Independent Variable (CAIV) and Design to Cost (DTC) have the same ultimate goal of a proper balance among RDT&E, production and operations and support costs while meeting the mission needs according to an established schedule and within an affordable cost.

CAIV emphasizes affordability (cost reduction) and program level, life cycle objectives and decisions. DTC emphasizes cost effective design (minimizing cost while achieving performance) and targeting an average unit production cost. DTC has concentrated on the contractors’ activities associated with tracking/controlling costs and performing cost-performance analyses/trade-offs.  CAIV has brought attention to the governments’ responsibilities for setting/adjusting LCC objectives and for evaluating requirements in terms of overall cost consequences.  CAIV has refocused DTC to consider cost objectives for the total life cycle of the program and to view cost as an independent variable with an understanding that trade-off of performance may be required to stay within cost objectives and constraints.  This process must go beyond simply incentivizing the contractor to meet cost commitments; it must incentive the contractor to seek additional cost reduction opportunities.

5.2.2 Cost Target Allocation

The (Program name) will develop CAIV objectives, TOC goals, and TOC reduction goals for the (Program name) program, and will flow down these objectives to the responsible IPTs.  The TOC reduction goals and CAIV objectives for each IPT are provided in Table 2.  The IPT allocations for TOC and CAIV will undergo revision throughout the lifecycle, and will be updated to reflect the current goals and objectives on at least a quarterly basis.

Table 2 – IPT TOC Reduction Goals and CAIV Objectives

	(Program name)
	TOC Reduction Goal (FYXX $M)
	CAIV Objective (FYXX $M)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total
	
	


6 CAIV Toolset

The CAIV toolset is a subset of the TOC toolset, and is currently under development. Types of models to be considered include accounting models, parametric models, and process simulation models. The current high level of interest in TOC and CAIV has prompted numerous efforts to develop or improve cost estimating tools and models. As new cost estimating tools become available, the (Program name) will evaluate these tools for applicability and utility to the program.

6.1 Integrated Data Environment (IDE)

A proper Integrated Data Environment (IDE) is essential to the good functioning of IPTs and the CAIV process.  Efforts to provide an effective IDE should be unstinting.  Teams are more and more dispersed as time goes on.  The IDE must provide for data sharing across wide areas.  The IDE must also provide for “active notification” of changes and strong configuration management.  The best IDEs also provide secure email and active notification calendars. 

6.2 Requirements Analysis Tools

[This section to contain a description of requirements databases or other tools to be used 

6.3 Cost Estimation Tools

The best possible cost estimation tool is one that provides both flexibility and insight.  Many of the best cost estimators believe that spreadsheets are the best cost tools.  Commercial tools are often not auditable and can mask assumptions.

6.3.1 Accounting Models

Accounting models collect direct costs and support accounting level analysis. These models produce accurate results when the input data is highly accurate. Accounting models are data and labor intensive. These models do not have the flexibility to support real-time “what-if” analyses, and therefore do not support design decision making. Accounting models work well after the fact in collecting returned or actuals and in projecting that data forward as estimates. The data from the Visibility And Management of Operating and Support Costs (VAMOSC) system has been used to provide applicable estimates for the (Program name) baseline analysis, and, as the (Program name) systems are placed in service, an accounting model will be used for collecting actual cost data. This data will allow for analysis of projected data, and also for estimating future costs. The Cost Of Manpower Estimating Tool (COMET) will be used to calculate personnel costs. This model distinguishes between direct manpower costs and variable indirect manpower costs.

6.3.2 Parametric Models

Parametric cost models use historical performance information and logical cost estimating relationships between the cost of something and one or more of its quantifiable characteristics. The use of a reliable parametric model is acceptable if the underlying considerations upon which it is based remain stable. Parametric modeling can generally provide information in support to trade-off analyses when valid cost estimating relationships (CERs) are available. Changes affecting the established CERs must be accounted for in using parametric models. Parametric estimating was used by (Program name) to establish an initial reference baseline for proposal purposes.   It should be noted that the phrase “parametric cost model” is taken in some quarters to refer to COTS models, but in fact any estimate based upon parameters and containing CERs is a parametric model.

6.4 Decision Analysis Tools

6.5 Modeling and Simulation Tools

6.5.1 Process Simulation Models

Process simulation models emulate a process or series of events to predict a result. For example, shipboard equipment is maintained by executing a set of defined tasks over a period of time. This process can be modeled. Each maintenance event has a frequency of occurrence (e.g., MTBF) and has labor and material costs associated with equipment complexity and task level difficulty. Technical documentation support, facilities, and tools are linked to the equipment and task. Process simulation models can use this data to calculate costs for event-driven processes. Process models are useful for performing “what-if” analyses. Process simulation models under consideration include (Program name)and (Program name).




DOD TOC


…is the sum of all financial resources necessary to organize, equip, sustain and operate military forces sufficient to meet national goals in compliance with all laws, all policies applicable to DOD, all standards in effect for readiness, safety, and quality of life, and all other official measures of performance for DOD and its components.  DOD TOC is comprised of cost to research, develop, acquire, own, operate, and dispose of weapon and support systems, other equipment and real property, the costs to recruit, retrain, separate and otherwise support military and civilian personnel, and all other costs of business operations of the DOD.


WEAPON SYSTEM TOC (Revitalized Life Cycle Cost Definition)


Defense System TOC is defined as Life Cycle Cost (LCC).  LCC (per DOD 5000.4M) includes not only acquisition program direct costs, but also the indirect costs attributable to the acquisition program (i.e., cost that would not occur if the program did not exist).  For example, indirect costs would include the infrastructure that plans, manages, and executes a program over its full life and common support items and systems.











What is CAIV?


CAIV 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.
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