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DRAFT


1. Introduction to CAIV

CAIV is a methodology for reducing Total Ownership Cost and improving performance.  It involves developing, setting, and refining aggressive unit production cost objectives and O&S objectives while meeting warfighter requirements. It is essential to involve the User community in the tradeoff process from the beginning to achieve the best outcome for all parties involved. But like any good investment, applying CAIV will not be free.  It is necessary to invest resources in the tradeoff analyses required in the up-front requirement generation process.  One of the most important aspects of making CAIV a success is investing in the training of key personnel and making sure the CAIV process is understood.

CAIV is applicable to all programs and throughout all acquisition phases including modifications and upgrades in the O&S phase.  However, the single greatest point of leverage for CAIV to affect program requirements, Total Ownership Cost (TOC), schedule, and performance is at the beginning of a program's life.  CAIV means the User and requirements community work the requirements, cost, performance, and schedule tradeoffs first, using a small number of key performance parameters (KPPs), with the production unit cost as a real, independent, input variable.  These initial estimates must be refined as the program progresses.

Numerous CAIV implementation scenarios exist, depending on Phase and acquisition category.  It is DoD policy that all programs should apply CAIV processes as well as other reform initiatives to improve weapon systems affordability. 

Challenging unit production cost and O&S cost goals can be set and achieved because Acquisition Reform and changes in industrial practices have made it possible to obtain more performance for less than the previous generations of similar systems.  Performance as used here includes in-service or O&S performance as well as operational suitability or design factors.  An essential element of the CAIV process is to specify only a minimum set of KPPs along with the cost goals.  This allows industry the flexibility to tradeoff system designs to meet the KPPs and to use commercial processes where applicable. 
CAIV should be applied flexibly to give the program manager as much freedom as is possible.  However, experience with the CAIV Flagship programs shows that the greatest leverage can be obtained by executing some elements of a CAIV program at certain specified times in the acquisition cycle.

This Templates document is prepared as a guide for programs in the implementation of CAIV.  CAIV is a relatively new concept and has been implemented on only a limited number of new programs; these Templates attempt to distill the lessons learned from CAIV implementations and highlight key issues for other programs attempting to implement CAIV.

Numerous CAIV implementation scenarios exist, depending on the type of system and its current stage in the system life cycle.  The CAIV templates in this document have been developed to meet the most common scenarios.  These templates are organized around three stages of a program’s life cycle:

· Chapter 2.  New start and modification and upgrade programs

· Chapter 3.  Programs at or beyond Milestone I (entering or in PDRR)

· Chapter 4.  Programs at or beyond Milestone II (in EMD or later).

A Gantt chart is shown in each chapter which details CAIV-related activities and their associated execution times.  The chart shown in Chapter 2 is representative of activities for new start programs, but should also be used as guidance in modification and upgrade programs.  For programs other than new starts, the tables in Chapters 3 and 4 show the likely necessity to compress the time schedule and perform many of the CAIV activities concurrently.
2. CAIV Plan Template for New Start and Modification and Upgrade programs

From the viewpoint of the Cost as an Independent Variable (CAIV) program, new start and modification/upgrade programs are quite similar because they generally must consider the same issues in the same sequence.  Each new start and modification and upgrade program should address the following topics to most effectively execute the CAIV process.  Although specific time phasing is described in this document, program managers have considerable freedom in implementing CAIV, and activities may progress at rates commensurate with program risks and needs.

Establishment of the CPIPT

The plan must show the establishment of the CPIPT no later than Milestone I.  CPIPT should include users, acquisition, test, logistics, and program office personnel. 

Select Key Performance Parameters

Only a few Key Performance Parameters (KPPs) should be selected; all other requirements should be treated as tradable.  This allows industry maximum flexibility in designing a solution that satisfies the mission need.  KPPs are an input to current phase tradeoff studies and are firmed up by the end of the concept phase.

Requirements/Cost/Performance Tradeoff Studies

The plan should show the timing and the content of the trade studies to be used to establish realistic and aggressive cost targets and KPPs.  These studies must be performed in a team environment consisting of the requirements community, Users, developers, and contractors.  The studies should address both production and O&S costs.  Supporting studies need to focus on establishing the critical few mission requirements and the associated unit cost and life cycle cost targets.  The objective of these studies is to obtain an acceptable balance of the lowest cost vs. an acceptable set of requirements.  This is the critical new element of CAIV:  making trades of requirements to achieve lower costs.

O&S costs are essentially "locked in" as a result of the requirements/cost/performance tradeoff studies.  In order to support setting O&S cost targets, tradeoffs should specifically examine interactions between unit costs, logistics footprint, infrastructure response time, and readiness posture.

Alignment of the RFP and ORD

The CAIV plan must show the timing and coordination of both the ORD and the Milestone RFPs and must explain how unit cost and O&S cost targets, performance parameters (KPPs), and operating scenarios will be aligned throughout all documents.  Unit production and O&S cost goals must be identical throughout all documents in order to align team efforts.

Setting Aggressive Unit Procurement Cost and O&S Cost Goals

It is important to establish goals for unit procurement cost and O&S cost drivers as early as possible and include these goals in the acquisition documents.  An approach must be outlined for setting and achieving aggressive unit cost and O&S cost goals.  Tradeoff studies and affordability analyses will be major inputs to setting aggressive cost goals.  Cost targets should be set for MS I DAB approval and included in the MS I RFP and ORD.

Incentives

Contractor and government incentives to meet unit cost and O&S cost objectives must be addressed and included in the Milestone I RFP package.  Incentives should consider unit price commitment curves (UPCCs) for early production lots and discuss their inclusion in source selection for MS II and later phases.  Competition, award fees, warranties, and "carrot and stick" incentive approaches should be included as appropriate, i.e., Milestone II. 

Metrics

Metrics should be established to track achievement of unit production and O&S cost goals.  Metrics must relate directly to program objectives and act as the gauge by which incentives are awarded.  The metric system should focus on accomplishments and reward-oriented categories.  Each metric should be simple to understand and use existing reporting mechanisms.  Cost effective data collection is a key to success.  

CAIV metrics include both unit production price for early production lots and unit production price developed over the buy period.  Additionally, O&S related metrics need to be established and tracked.  The O&S metrics may include reasonable parameters as well as a model to track these O&S costs.  These initial metrics should be established by MS I.

Risk Management

The plan should include a series of demonstrations during PDRR and early EMD to prove out the program’s approaches to aggressive cost target implementation. These will include demonstrations of innovative performance features and of critical manufacturing processes and their maturity, e.g., yield and Cpk. Additionally, the plan should address assessment and development (if needed) of the models needed to track and predict cost and performance based on demonstrated subsystem parameters.

Table 2-1. CAIV Template for new start and modification and upgrade programs.
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Phase 0

Phase I

Phase II

Phase III

Activity

Concept 

Exploration

PDRR

EMD

Production, 

Fielding, and 

Support

Perform an Analysis of Alternatives (AoA) and decide upon best solution(s)

Initial Concept phase RFP includes cost goals and essential few mission 

requirements

CPIPT formed to oversee ongoing trade studies (includes User)

Ongoing requirements/cost/performance tradeoff studies

O&S cost target tradeoff studies 

CPIPT reviews cost objectives and advises on need for additional trades

Initial CPIPT report recommends cost objectives and outlines risks

Selection for PDRR weights unit price credibility

Initial ORD includes unit price objectives, critical few mission requirements, and the 

initial support concept while future ORDs are revised as needed

Include CAIV cost objectives (unit procurement cost and O&S cost goals) in 

acquisition strategy 

DAB approval for unit price objectives and O&S targets

RFPs include unit price objectives and O&S cost objectives, requirements for UPCC, 

and critical few KPPs

Contractual incentives in each phase must be put in place to achieve unit cost and 

O&S cost objectives

IPTs and CPIPTs augmented to include contractors

Selection for EMD includes XX% (e.g., 50% or greater) weighting on unit cost and 

O&S cost credibility

Unit Price objectives updated in revised ORD

CPIPT recommends unit price and O&S cost objectives for EMD/production phase 

MS I

MS III

MS II

MS 0


3. CAIV Plan Template for Programs at or Beyond Milestone I

Programs at or past Milestone I need to compress the implementation schedule shown for new start and modification and upgrade programs since several tasks will need to be performed concurrently to accomplish the CAIV process effectively.  Each program past Milestone I should address the following topics to most effectively execute the CAIV process.  Although specific time phasing of CAIV implementation activities is described in this document, program managers have considerable freedom in implementing CAIV, and activities may progress at rates commensurate with program risks and needs.

Establishment of the CPIPT

The plan must show the establishment of the CPIPT as soon as possible after Milestone I.  The CPIPT should include users, acquisition, test, logistics, and program office personnel.

Select Key Performance Parameters

Only a few Key Performance Parameters (KPPs) should be selected; all other requirements should be treated as tradable.  This allows industry maximum flexibility in designing a solution that satisfies the mission need.  KPPs are an input to current phase tradeoff studies and are firmed up by the end of the concept phase.

Requirements/Cost/Performance Tradeoff studies

The plan should show the timing and the content of the trade studies to be used to establish realistic and aggressive cost targets and KPPs.  These studies must be performed in a team environment consisting of the requirements community, users, developers, and contractors.  The studies should address both production and O&S costs.  Supporting studies should focus on establishing the critical few mission requirements and the associated unit cost and life cycle cost targets.  The objective of these studies is to obtain an acceptable balance of the lowest cost vs. an acceptable set of requirements.  This is the critical new element of CAIV: making trades of requirements to achieve lower costs.

O&S costs are essentially "locked in" as a result of the requirements/cost/performance tradeoff studies.  In order to support setting O&S cost targets, tradeoffs must specifically examine interactions between unit costs, logistics footprint, infrastructure response time and readiness posture.

ORD Revision 

To identify all possible cost reduction opportunities, the ORD should be revisited (based on requirements/cost/performance trade studies) to include only the few critical KPPs and O&S concepts.  Teams involved with the tradeoff process must re-examine the original requirements and needs statement and make appropriate changes.  The contractors should be told to identify ORD revisions, which will enable unit cost and O&S cost reductions while meeting the User's needs.  The team should review this work and gain approval for ORD changes.

The contractors should be asked to submit proposals for innovative design approaches to achieve unit cost and O&S cost goals and to improve overall weapon system affordability.  They should be allowed design flexibility and the opportunity to present their 80 to 100 percent solutions as early as possible.  A revised set of documentation outlining the changed selection criteria and incentives associated with the MS I RFP should be prepared and circulated to the contractors.    

Alignment of the RFP and ORD

The CAIV plan must show the timing and coordination of both the ORD and the Milestone RFPs and must explain how unit cost and O&S cost targets, performance parameters (KPPs), and operating scenarios will be aligned throughout all documents.  Unit production and O&S cost goals must be identical throughout all documents in order to align team efforts.    

Setting Aggressive Unit Procurement Cost and O&S Cost Goals

It is important to establish goals for unit procurement cost and O&S cost drivers as early as possible and include these goals in revised acquisition documents.  An approach must be outlined for setting and achieving aggressive unit cost and O&S cost goals.  Tradeoff studies and affordability analyses will be major inputs to setting aggressive cost goals.  Cost targets should be set for MS II DAB approval and included in the MS II RFP and ORD.  

Depending on circumstances, the plan may be to establish aggressive unit cost goals during the MS I phase or at the end of the evaluation of contractor proposals for EMD.  This choice depends on whether the unit production costs are "in the ballpark" and on difficulties expected with changes in the work statement.  An approach must be outlined for setting and achieving aggressive unit cost and O&S cost goals and included in revised acquisition documents such as the Program Baseline and Analysis of Alternatives (AoA).  Cost visibility and analyses methods may need to be funded to obtain a basis for setting O&S cost goals. 

Incentives

If not already in place, incentives for reducing unit cost may be added.  Incentives should consider unit price commitment curves (UPCCs) for early production lots and discuss their inclusion in source selection for later phases. Competition, award fees, warranties, and "carrot and stick" incentive approaches should be included as appropriate and must be developed for inclusion in the next Milestone.

Metrics

Metrics need to be established to track achievement of unit production and O&S cost goals.  Metrics must relate directly to program objectives and act as the gauge by which incentives are awarded. CAIV metrics include both unit production price for both early production lots and unit production price developed over the buy period.  Additionally, O&S related metrics need to be established and tracked.  The O&S metrics may include reasonable parameters as well as a model to track these O&S costs.  These initial metrics should be established by MS I.

Risk Management

The plan needs to include a series of demonstrations during PDRR and early EMD to prove out the program’s approaches to aggressive cost target implementation. These will include demonstrations of innovative performance features and of critical manufacturing processes and their maturity, e.g., yield and Cpk. Additionally, the plan needs to address assessment and development (if needed) of the models needed to track and predict cost and performance based on demonstrated subsystem parameters.

Table 3-1. CAIV Plan Template for programs at or past Milestone I.
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Phase 0

Phase I

Phase II

Phase III

Activity

Concept 

Exploration

PDRR

EMD

Production, 

Fielding, and 

Support

CPIPT formed to oversee ongoing trade studies (includes user)

Initial CPIPT report recommends cost objectives and outlines risks

Revise the ORD to accomodate tradeoffs identified by contractor.  Include unit price 

objectives, critical few mission requirements, and the initial support concept.

IPTs and CPIPTs augmented to include contractors

CPIPT reviews cost objectives and advises on need for additional trades

Ongoing requirements/cost/performance tradeoff studies

O&S cost target tradeoff studies 

Include CAIV cost objectives (unit procurement cost and O&S cost goals) in acquisition 

strategy 

DAB approval for unit price objectives and O&S targets

RFPs include unit price objectives and O&S cost objectives, requirements for UPCC, and 

critical few KPPs

Contractual incentives in each phase must be put in place to achieve unit cost and O&S 

cost objectives

Selection for EMD includes XX% (e.g., 50% or greater) weighting on unit cost and O&S 

cost credibility

Unit Price objectives updated in revised ORD

CPIPT recommends unit price and O&S cost objectives for EMD/production phase 

MS I

MS III

MS II

MS 0



4. CAIV Plan Template for Programs at or Beyond Milestone II

For programs at MS II, the DAB decision should include an aggressive CAIV target, which requires rethinking the program.  In this case, the ORD must be re-examined to include only the few critical KPPs and the new cost targets.  The RFP must also be revised to include an aggressive cost goal and incentives to achieve them.

Programs past the MS II decision point must develop a plan to seek aggressive unit cost and O&S cost reductions during the remainder of EMD and production and fielding.  The CAIV plan for programs past MS II should include a specific decision point as early as possible to set or review unit cost and O&S cost goals.  Leading to this decision should be tradeoff studies overseen by the CPIPT that involve contractor input and participation.  These tradeoff studies should identify changes in the ORD and specifications which could result in cost reductions.

Given that a decision is reached to seek more aggressive cost goals, then the ORD baseline, deliverables, and incentives associated with the current EMD contract should be revisited to ensure that they adequately address the cost reduction issues.

Establishment of the CPIPT

Programs being retrofitted with CAIV should establish the CPIPT as soon as possible.  This team will oversee the requirements, cost, and performance tradeoff process and make recommendations for improving the program.   

Select Key Performance Parameters

Only a few Key Performance Parameters (KPPs) should be selected; all other requirements should be treated as tradable.  This allows industry maximum flexibility in designing a solution that satisfies the mission need.  KPPs are an input to current phase tradeoff studies and are normally firmed up by the end of the concept phase.

ORD Revision 

The ORD must be revisited based on requirements/cost/performance trade studies to include the few critical KPPs and O&S concepts.  Teams involved with the tradeoff process must re-examine the original requirements and needs statement and make appropriate changes or revisions taking into account new technologies, processes, costs, and capabilities.  The contractors need to be told to identify ORD revisions, which will enable unit cost and O&S cost reductions.  The team should review this work and gain User approval as appropriate on an ongoing basis.   

Requirements/Cost/Performance Tradeoff studies

The plan should show the timing and the content of the trade studies to be used to establish realistic and aggressive cost targets and KPPs.  These studies must be performed in a team environment consisting of the requirements community, Users, developers, and contractors.  The studies should address both production and O&S costs.  Supporting studies should focus on establishing the critical few mission requirements and the associated unit cost and life cycle cost targets.  The objective of these studies is to obtain an acceptable balance of the lowest cost vs. an acceptable set of requirements.  This is the critical new element of CAIV: making trades of requirements to achieve lower costs.

Setting Aggressive Unit Procurement Cost and O&S Cost Goals

O&S costs are essentially "locked in" as a result of the requirements/cost/performance tradeoff studies.  In order to support setting O&S cost targets there must be tradeoffs that specifically examine interactions between unit costs, logistics footprint, infrastructure response time and readiness posture.

It is important to establish goals for unit procurement cost and O&S cost drivers as early as possible, and include these goals in revised acquisition documents.  An approach must be outlined for setting and achieving aggressive unit cost and O&S cost goals. 

Alignment of the RFP and ORD

The CAIV plan must show the timing and coordination of both the ORD and the Milestone RFPs and must explain how unit cost and O&S cost targets, performance parameters (KPPs), and operating scenarios will be aligned throughout all documents.  Unit production and O&S cost goals must be identical throughout all documents in order to align team efforts.    

Contractor RFPs

The contractors must be requested to submit proposals for innovative design, contract, specifications, deliverables and manufacturing approaches to achieve unit cost and O&S cost goals and to improve overall weapon system affordability.  They should be allowed design flexibility and the opportunity to present their 80 to 100 percent solutions.  

Incentives

If not already in place, award fees for reducing unit cost may be added. A series of contractor and government incentives must be developed for inclusion in the next Milestone.  If competition is maintained, these incentives will include source selection based on unit cost and O&S cost goals Incentives should consider unit price commitment curves (UPCCs) for early production lots and later phases. Competition, award fees, warranties, and "carrot and stick" incentive approaches should be included as appropriate for O&S costs.

Metrics

Metrics should be established to track achievement of unit production and O&S cost goals.  Metrics must relate directly to program objectives and act as the gauge by which incentives are awarded.  The metric system should focus on accomplishments and reward-oriented categories.  Each metric should be simple to understand and use existing reporting mechanisms.  Cost effective data collection is a key to success.  

(AIV) metrics include both unit production price for early production lots and unit production price developed over the buy period.  Additionally, O&S related metrics need to be established and tracked.  The O&S metrics may include reasonable parameters as well as a model to track these O&S costs.  These initial metrics should be established as early as possible.

Risk Management

The plan should include a series of demonstrations during early EMD to prove out the program’s approaches to aggressive cost target implementation. These will include demonstrations of innovative performance features and of critical manufacturing processes and their maturity, e.g., yield and Cpk. Additionally, the plan should address assessment and development (if needed) of the models needed to track and predict cost and performance based on demonstrated subsystem parameters.

Table 4-1. CAIV Plan Template for programs at or past Milestone II.
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Phase 0

Phase I

Phase II

Phase III

Activity

Concept 

Exploration

PDRR

EMD

Production, 

Fielding, and 

Support

CPIPT formed to oversee ongoing trade studies (includes User)

Initial CPIPT report recommends cost objectives and outlines risks

Revise the ORD to accomodate tradeoffs identified by contractor.  Include unit price 

objectives, critical few mission requirements, and the initial support concept.

IPTs and CPIPTs augmented to include contractors

CPIPT reviews cost objectives and advises on need for trades. Requests contractor 

to identify areas of cost reduction/performance improvement

Ongoing requirements/cost/performance tradeoff studies

O&S cost target tradeoff studies 

CAIV cost target review point to decide upon further cost reduction tradeoff studies 

and efforts

Include CAIV cost objectives (unit procurement cost and O&S cost goals) in 

acquisition strategy 

DAB approval for unit price objectives and O&S targets

RFPs include unit price objectives and O&S cost objectives, requirements for UPCC, 

and critical few KPPs

Contractual incentives in each phase must be put in place to achieve unit cost and 

O&S cost objectives

Unit Price objectives updated in revised ORD

MS I

MS III

MS II

MS 0
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Cost as an Independent Variable (CAIV) is an important tool that integrates the developers, builders, and users of systems in an effort to make rigorous requirements and cost tradeoffs.  CAIV can result in the development, production, and fielding of systems where performance, reliability, and life cycle cost have all been given their appropriate weight in designing the system.   It is important to establish aggressive cost targets for development, production, and support as early as possible in the development cycle, because it is the early design decisions that will have the most effect on cost.  But programs at a much later stage of the life cycle can still benefit from aggressive implementation of CAIV.








Developed By


Dr. Spiros Pallas PDD(S&TS)


Office of the Under Secretary of Defense (A&T)








Prepared By


Dr. Danny L. Reed - Project Leader


Joseph J. Boivin Jr. - Research Staff








CAIV must be implemented early in the conception phase—when requirements and cost tradeoffs are still feasible—if it is to have maximum leverage. It is important that the aggressive cost targets for development, production, and support be established as early as possible in the development cycle, because it is the early design decisions that will have the most affect on cost. CAIV requires at the outset sufficient development time and funding, as well as sufficient people, time, and effort to plan and execute the program.
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		CAIV Programs Starting at or after MS II

				Phase 0		Phase I		Phase II		Phase III

		Activity		Concept Exploration		PDRR		EMD		Production, Fielding, and Support

		CPIPT formed to oversee ongoing trade studies (includes User)

		Initial CPIPT report recommends cost objectives and outlines risks

		Revise the ORD to accomodate tradeoffs identified by contractor.  Include unit price objectives, critical few mission requirements, and the initial support concept.

		IPTs and CPIPTs augmented to include contractors

		CPIPT reviews cost objectives and advises on need for trades. Requests contractor to identify areas of cost reduction/performance improvement

		Ongoing requirements/cost/performance tradeoff studies

		O&S cost target tradeoff studies

		CAIV cost target review point to decide upon further cost reduction tradeoff studies and efforts

		Include CAIV cost objectives (unit procurement cost and O&S cost goals) in acquisition strategy

		DAB approval for unit price objectives and O&S targets

		RFPs include unit price objectives and O&S cost objectives, requirements for UPCC, and critical few KPPs

		Contractual incentives in each phase must be put in place to achieve unit cost and O&S cost objectives

		Unit Price objectives updated in revised ORD

		CPIPT recommends unit price and O&S costs objectives for EMD/production phase



MS I

MS III

MS II

MS 0
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		CAIV Programs Starting at or after MS I		Phase 0		Phase I		Phase II		Phase III

		Activity		Concept Exploration		PDRR		EMD		Production, Fielding, and Support

		CPIPT formed to oversee ongoing trade studies (includes user)

		Initial CPIPT report recommends cost objectives and outlines risks

		Revise the ORD to accomodate tradeoffs identified by contractor.  Include unit price objectives, critical few mission requirements, and the initial support concept.

		IPTs and CPIPTs augmented to include contractors

		CPIPT reviews cost objectives and advises on need for additional trades

		Ongoing requirements/cost/performance tradeoff studies

		O&S cost target tradeoff studies

		Include CAIV cost objectives (unit procurement cost and O&S cost goals) in acquisition strategy

		DAB approval for unit price objectives and O&S targets

		RFPs include unit price objectives and O&S cost objectives, requirements for UPCC, and critical few KPPs

		Contractual incentives in each phase must be put in place to achieve unit cost and O&S cost objectives

		Selection for EMD includes XX% (e.g., 50% or greater) weighting on unit cost and O&S cost credibility

		Unit Price objectives updated in revised ORD

		CPIPT recommends unit price and O&S cost objectives for EMD/production phase



MS I

MS III

MS II

MS 0
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		New Start and Modification & Upgrade Programs		Phase 0		Phase I		Phase II		Phase III

		Activity		Concept Exploration		PDRR		EMD		Production, Fielding, and Support

		Perform an Analysis of Alternatives (AoA) and decide upon best solution(s)

		Initial Concept phase RFP includes cost goals and essential few mission requirements

		CPIPT formed to oversee ongoing trade studies (includes User)

		Ongoing requirements/cost/performance tradeoff studies

		O&S cost target tradeoff studies

		CPIPT reviews cost objectives and advises on need for additional trades

		Initial CPIPT report recommends cost objectives and outlines risks

		Selection for PDRR weights unit price credibility

		Initial ORD includes unit price objectives, critical few mission requirements, and the initial support concept while future ORDs are revised as needed

		Include CAIV cost objectives (unit procurement cost and O&S cost goals) in acquisition strategy

		DAB approval for unit price objectives and O&S targets

		RFPs include unit price objectives and O&S cost objectives, requirements for UPCC, and critical few KPPs

		Contractual incentives in each phase must be put in place to achieve unit cost and O&S cost objectives

		IPTs and CPIPTs augmented to include contractors

		Selection for EMD includes XX% (e.g., 50% or greater) weighting on unit cost and O&S cost credibility

		Unit Price objectives updated in revised ORD

		CPIPT recommends unit price and O&S cost objectives for EMD/production phase



MS I

MS III

MS II

MS 0




