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Background

Over the past several years there have been a significant number of OSD-level initiatives oriented towards acquisition reform and streamlining the DoD-Industry interface. These include: 

1. Performance-Based Business Environment (PBBE)

2. Integrated Process & Product Development (IPPD) 

3. Simulation-Based Acquisition (SBA) 

4. DoD 5000 re-write

5. Commercial Off The Shelf (COTS)

6. Capability Maturity Model Integration (CMMI)

7. Reducing Total Ownership Costs (R-TOC) 

8. Use of Commercial Standards

9. Joint Technical Architecture (JTA)

10. Defense Information Infrastructure Common Operating Environment (DIICOE)

11. Global Information Grid (GIG)

12. Cost as an Independent Variable (CAIV)

13. Joint Technical Architecture (JTA)

All of these initiatives appeared to hold promise in terms of reduced acquisition cycle time, reduced development & production cycles, reduced cost, increased efficiency, and enhanced affordability. However, there is a substantive amount of overlap, and in some cases, conflict, between the various initiatives.    The overlap exists, not only in the areas of interest, but also in the improvement claims made in changing the set of common processes that many attempt to address.

Categorization of Initiatives by Primary Focus

Each initiative approaches the acquisition process and DoD/Industry relationships from a slightly different perspective.  Where areas are similar, there is high potential for overlap.  To enable analysis, the initiatives have been categorized by area addressed and then reviewed for purpose and focus.   The initiatives in each category can then be reviewed for potential overlap in intent or practice. Overlap could be expected to be most severe where similar initiatives address the same area.  Note that initiatives often address more than one category.  Each of the initiatives will be discussed relative to others in each category.  Then cross category initiatives will be discussed relative to the each other.  The initiatives above can be grouped by the following categories:

I.  Acquisition Improvement

· DoD 5000 Rewrite

· Performance Based Business Environment (PBBE)

· Cost as an Independent Variable (CAIV)

· Reducing Total Ownership Cost  (R-TOC)

· Simulation Based Acquisition (SBA)

· Use of Commercial Standards

II.  Development and Implementation

· Capability Maturity Model Integration (CMMI)

· Integrated Process and Product Development (IPPD)

· Commercial Off The Shelf (COTS)

· Defense Information Infrastructure Common Operational Environment (DII COE)

· Global Information Grid (GIG)

· Joint Technical Architecture (JTA)

Making Sense of Potentially Overlapping Initiatives

Two steps will be used for addressing overlapping initiatives, first overlap within categories and second, overlap among key and detailed initiatives among categories.

Looking at the three categories above, there seem to be some high level initiatives in each category and some that are specifically focused on lower level issues.  One way to try to bring structure to the long list of initiatives that are categorized above into focused areas is to group the key initiatives that address the essentials of the categories and then determine if those key initiatives are complementary, overlapping, or conflicting.

Category I – Acquistion Improvement

1. DoD 5000 Rewrite:  The highest level initiative is the DoD 5000 rewrite the is intended to change the flow of DoD acquisition.  As such it becomes an overlay for the acquisition process and does not conflict with the other initiatives.
2. Performance Based Business Environment (PBBE):  PBBE is significant in that it addresses the relationship between DoD and industry and attempts to make the process of decision making and procuring follow a commercial model.  It is the overriding initiative within the acquisition implementation set. PBBE is implemented from several different perspectives (see Annex 1, Descriptions of Initiatives From Various Sources).  As a result, the implications of PBBE can be far greater than initially defined.   The opportunity for overlap with other initiatives increases as the implications are carried to their logical extents.
3. Cost As an Independent Variable (CAIV):  CAIV is a method of evaluating and ordering priorities during decision making and is a complementary initiative to PBBE or even non-PBBE environments.  CAIV becomes clearer if it is viewed as a tool for decision making, not as a  specific acquisition initiative.
4. Reducing Total Ownership Cost (R-TOC):  R-TOC is an objective not a methodology.  Therefore, it has its place in the initiative’s list as long as it is not viewed as a mechanism.   When viewed as an objective, it would become compatible with any initiative mechanism, as long as the mechanism tends to reduce ownership costs.  R-TOC essentially provides the impetus to evaluate all costs during decision making so that a reduction in one phase does not create an unanticipated negative impact in other phases.  When R-TOC is described as a methodology, one used to calculate the total cost of ownership, it is actually mis-used as a label for life cycle cost modeling and comparison.   Granted, the R-TOC goal is measured by comparing the results of cost modeling using differing assumptions, but the method is not described by R-TOC as much as by comparison techniques.  Once R-TOC attempts to become a methodology, it takes on the responsibility to define mechanisms, assumptions, durations, and comparison techniques, none of which it actually does.   Unless it is recognized primarily as a goal, perhaps with measures of acceptability, it will confuse the issue more than clarify it.
5. Simulation Based Acquisition (SBA):  SBA is not truly a method of acquisition, but a concept that imposes an engineering tool into the acquisition process, again for purposes of optimizing solutions before full implementation.  It requires that simulation be used where possible to validate engineering and acquisition decisions as an acquisition process unfolds.  It is particularly well suited to the DoD 5000 rewrite environment.  Alternatives for multi-program interaction within SBA alternatives and the potential for inter-contractor dependence makes the implementation complex, but that in itself does not specifically conflict with other initiatives.  However, when SBA is actually viewed as an acquisition methodology, it falls short of the complete package, primarily because it is a concept of employing predictive engineering techniques rather than an acquisition method.   The first recommendation on eliminating potential conflict is to rename this initiative with a more specific and appropriate title that would reduce the confusion about its true purpose.
6. Use of Commercial Standards:  The Use of Commercial Standards initiative overlaps the PBBE initiative in that PBBE can also invoke Use of Commercial Standards.  It applies to the acquisition process in that specification of Commercial Standards instead of DoD standards starts with acquisition.  It would seem appropriate to invoke the Use of Commercial Standards on small programs that might not have invoked PBBE, so the existence of overlapping initiatives would be warranted as long as it was understood that the Use of Commercial Standards initiative would not be applied if PBBE were applied.   The impact here comes from lack of guidelines and recognition of other initiatives rather than from lack of need.
Category II – Development and Implementation

1. Capability Maturity Model Integration (CMMI):  The CMMI (and CMM for Software as presently applied) is used to define desired maturity levels for the development phase of programs to reduce risk to the Government.  The CMMI adds systems engineering and IPPD to the development processes and will soon add system acquisition to the CMMI framework.   The Government uses CMMs and will probably use CMMI in particular to encourage contractors to apply continuous improvement techniques to their organizations to improve their maturity and reduce risk.   Specifically, it does not overlap with acquisition or other development initiatives in that it only demands that organizations improve their processes to gain repeatability and reduce risk.
2. Integrated Process and Product Development (IPPD):  IPPD defines a method for organizational interaction during development.  The CMMI Framework includes IPPD as part of the framework and it is an optional extension of the Systems and Software Engineering Model. The degree of overlap in techniques that yield good engineering with IPPD becomes apparent when one realizes that IPPD added only two Process Areas to the Software and Systems Engineering Model within the CMMI.  IPPD seems to be written into the DoD 5000 Rewrite so it in itself becomes somewhat redundant or simply informational.  Therefore, IPPD could be somewhat overlapping, from both the policy and the maturity model perspectives.  However, as a concept, it remains an option for an organizational approach to integrated management, that would be governed by the CMMI – SE/SW/IPPD if a maturity model were invoked and by the new DoD 5000 from an acquisition perspective. 
3. Commercial Off The Shelf (COTS):  From a development and implementation perspective, COTS is one of several choices that are the result of a make/buy decision.  COTS is problematic in that it appears to have achieved the status of an initiative in and of itself, having been used as a label for the more complex concept of shared development cost and shared maintenance cost by using products that are available commercially and not DoD specific.   When COTS becomes an end in itself, without regard for other impacts, it conflicts with PBBE, CAIV, and R-TOC and with good systems and software engineering practice. 
4. Defense Information Infrastructure Common Operational Environment (DII COE):  DII COE is a key IT interoperability initiative for DoD.  When invoked, it requires that any hardware and software chosen to implement a program be pre-validated for interoperability.   As with any certification program, there is a lag time between the availability of a product or its latest release and the completion of the certification process.  Thus simultaneous invocation of COTS use and DII COE certification may result in restriction of choices to older certified releases when choice of products actually might have been made based upon functionality incorporated only in newer releases.
5. Global Information Grid (GIG):   The GIG is a high level architecture for DoD that attempts to assimilate numerous lower level, domain specific architectures.   As long as it remains at a global level, it should guide interoperability and not impede any of the lower architectures.
6. Joint Technical Architecture (JTA):  JTA was initiated to implement open systems standards for DoD.  Initially, it addressed infrastructure elements and has gradually extended itself to weapons systems domains and to functional domains like health care. Infrastructure issues are largely resolved, although the specification of standards still requires that standards be applied through selection of products or development.   The standards employed in the JTA are often conflicting in themselves making selection critical to effective use.   There is a potential for overlap with DII COE since the DII COE is supposed to use the JTA for selection of products to certify.    It would appear the JTA is intended for use by trained, standards- and product-cognizant experts rather than by the rank and file.  As such is can survive without conflict with DII COE.  However, when applied by less expert individuals, the potential for conflict increases and unnecessary confusion occurs.   When both JTA and DII COE are included in contractual requirements, the practical final result of DII COE specification overpowers the JTA, with the JTA only applicable if waivers to DII COE are granted. 

Interrelated Initiatives

The discussion immediately above concludes that most of the initiatives are, for the most part, not inherently overlapping.  If so, why are there so may conflicts in application.   We conclude that the effective use of OSD initiatives is skewed by application to programs and contracts.   After some thought, it appears that the initiatives have achieved “label” status within the DoD community and are applied based upon their existence rather than upon how they actually interrelate.   For example, listing PBBE, CAIV, and R-TOC in an acquisition document is not inherently incorrect. But when the “experts” from each initiative apply their specific understanding in developing independent expectations for each initiative, the essential relationships among them begin to fall apart and conflicts arise.

1. Performance Based Business Environment (PBBE):  Essentially, the concepts of PBBE are more appropriately applied to a business model rather than to a detailed development and implementation decision model. If PBBE were applied to the program level, the decisions made would be within an environment that would incorporate them.  The cost specific decisions made within the development and implementation phase would naturally accommodate the business model as part of the decision making process.   As long as PBBE is recognized as a high level initiative that must be chosen and implemented in a cost efficient manner, the use of CAIV and R-TOC are simply tools and decision methodologies that can be means to optimize.  If PBBE becomes more than a business model, it could easily begin to direct methodologies and tools.  If that happens, it could easily begin to intrude on the CAIV tools and the R-TOC decision perspective guidance.
2. Cost As an Independent Variable (CAIV): As with PBBE, CAIV is a method of applying a decision/evaluation tool.  It can overlap other initiatives when applied at too low a level or too prescriptive a methodology.   There should be no problem with applying CAIV and PBBE as long as the assumptions of the PBBE cost model are maintained.
3. Reducing Total Ownership Costs (RTOC):   R-TOC is not really a tool as much as a goal that encourages use of decision making by comparing the ramification of cost changes across all phases of the life cycle.   In fact, as a goal it implies the existence of decision techniques that force design decisions throughout the entire lifecycle.  It also implies consideration of all the ramifications of the decision.   It is not inherently in conflict with CAIV.  In fact, it could use CAIV to determine the impacts on the total ownership costs.   Nevertheless, if CAIC or R-TOC ‘experts’ refuse to allow adaptation so the two techniques can be complimentary, overlap probably will cause complications and conflict.
4. Use of Commercial Standards:  In the development and implementation phases of programs, the choice of Commercial Standards can be made a goal or it can be made a directive.  As a goal, each choice for selection of a standard would be made with the value of commercial standards considered but the goal would not obviate the choice of a DoD specific standard where it was appropriate, and in keeping with R-TOC.   As a directive, the choice would be almost mandated, coming in conflict with CAIV and R-TOC if the commercial standards alternative were more costly.
Conclusion

If the initiatives are applied in a reasoned manner, there are no essential conflicts within the set of initiatives themselves.  Rather, we conclude that the conflicts and overlap are created because the relationships among these initiatives are not recognized and the initiatives are implemented as if each were essentially stand-alone.


As a result, the claims of improvement or cost reduction are made as if all improvements and savings would be applicable solely to the initiative being considered.  Yet the assumptions made for implementation imply that there are other related disciplines that would be in place to foster those gains.  As one industry individual recently put it, “Each initiative claims potential gains that overlap with other initiatives.  If you listened to the proponents, implementation of multiple initiatives would result in so many savings that industry would have to pay the Government to take their airplanes, ships, and ground vehicles.”   The value equation for the various Government initiatives needs to be reevaluated.   The overlap in improvement claims needs to be recalculated based upon the real improvement that will be returned by single initiatives and to related initiatives.   One of the results might be that the initiatives with high infrastructure costs and marginal additional payback will be weeded out when considered along with those with similar payback with lower infrastructure costs.

The problem with the mixture of high level and low-level initiatives operating in the same space is that proponents and executors have not provided guidance on hierarchy and on requirements for applying these initiatives.  The initiatives have been created independently over time, often without consideration of pre-existing initiatives.  This has created significant confusion.  In addition, the use of acronyms as labels for initiatives has further confused the issue.   Acquisitions that specify multiple initiatives as ‘labels’ without providing a priority of application or guidance for application create a complex and confusing picture, especially when applied to a contract environment.  The initiatives, taken independently, all have reasonable objectives and approaches.  However, when applied together without guidance, they can create environments that are subject to interpretation, often by different teams of experts, experts that represent their initiative as the only alternative to follow without regard for the potential relationships with other initiatives. 

Recommendation

DoD should consider creating guidance for the acquisition authorities on how to apply these multiple initiatives, even to the extent of providing sample language on the hierarchy of initiatives for applications and for use in acquisition documents.   Rather than allowing well-meaning attempts to tailor and modify application of initiatives that might create confusion with their use, concrete examples of use would minimize much of that confusion.

In addition, DoD should review the rampant claims made by the proponents of individual initiatives for reality and for implied implementation of other related initiatives.   By restating claims for gain in a multiple initiative environment, the relative gains that might be truly attributed to various initiatives might be validated and then compared.

Description of Initiatives from Various Sources

(Sources are shown underlined and in parentheses)

I.  Performance Based Business Environment (PBBE)
(Department of the Navy Chief Information Officer (DON CIO)) 

Performance-Based Business Environment (PBBE) is a process whereby government / contractor relationships capitalize on commercial practice efficiencies to improve the military acquisition and sustainment environment. In this new environment, solicitations and contracts describe system performance requirements in a way that permits contractors greater latitude than under historical acquisition methods to use their own design and manufacturing ingenuity to meet needs.  Additionally, suppliers will compete and be selected based upon their proposed approaches, process effectiveness, and prior

performance.  

 A significant aspect of PBBE emphasizes risk management as opposed to risk avoidance by identifying risks up front, assessing their program impact, and placing greater reliance on a contractor's own metrics to track and manage those risk areas most critical to program success. As the government/contractor team identifies program risks and focuses its management on those risk areas most critical to program success, government oversight can be reduced by only focusing on those critical processes. This environment applies for new acquisitions, modifications to existing contracts, and sustainment  activities.

PBBE Objectives: The primary PBBE objectives include the following:

· Convey product definition and key processes expectations to industry in performance terms. 

· Promote life cycle systems engineering and management practices, including IPPD and support. 

· Increase emphasis on past performance. 

· Motivate process efficiency and effectiveness up and down the entire supplier base--primes, subcontractors, vendors. 

· Encourage life cycle risk management vs risk avoidance. 

· Simplify acquisition and support operating methods. 

 PBBE Relationship to the Acquisition Environment: As the government transitions from the "how to" of Military Specifications and Standards to a results-oriented performance-based environment increased insight will occur through product and process performance. Acquisition Reform is seen as affecting all aspects of the acquisition process, including how operational requirements are translated into contractual requirements all the way through program planning, Request for Proposal (RFP) preparation, Source Selection, Contract Award, and Program Execution and Sustainment. The PBBE process is applicable across the entire acquisition process spectrum and provides tools oriented to one or more stages in a military system life

 cycle.

(Space Working Group) 

The purpose of PBBE is to provide a standardized and documented approach towards acquiring DOD systems based on best commercial practices. 

Joint Group on System Engineering definition of PBBE: 

Performance Based Business Environment is “A "state of being" where government/contractor relationships capitalize on commercial practice efficiencies to improve the military acquisition and sustainment environment.” 

Solicitations and contracts describe system performance requirements in a way that permits contractors greater latitude to use their own design and manufacturing processes to meet needs.  Suppliers compete and are selected based upon their proposed approaches process effectiveness and prior performance.

(The Boeing Company) 

Performance- Based Business Environment- A Definition The PBBE is a streamlined, flexible approach to weapons systems acquisition. It is an improvement on past practices, lowers costs of acquiring systems, keeps cycle-time down and quality high. It allows suppliers to capitalize on commercial practice efficiencies, and contractor selection to be based on proposed approaches to meet performance requirements, process effectiveness, and prior performance.

II.  Cost As an Independent Variable (CAIV)

(International Society of Parametric Analysts (ISPA))

1) Introduction 

In March 1996, Department of Defense (DOD) Directive 5000.1 was issued which states "Cost must be viewed as an independent variable.  Acquisition managers shall establish aggressive but realistic objectives for all programs and follow through by trading off performance and schedule, beginning early in the program." CAIV is an acquisition strategy that helps maintain cost objectives (including life cycle costs), while achieving the necessary performance objectives of a contract. DOD Directive 5000.2-R defines CAIV as "an acquisition philosophy put forth as policy that integrates proven successful practices with new promising DOD initiatives, to obtain superior yet reasonably priced warfighting capability." The basic concept of CAIV is that each acquisition program has three significant variables: performance that satisfies operational requirements, affordable life cycle costs, and delivery according to an established schedule. Under the CAIV philosophy, performance and schedule are considered dependent on the funds available for a specific program. The purpose of CAIV is to reduce life cycle costs; reduce program development and production time; provide for innovative design in manufacturing, support, and contracting approaches; consider life cycle costs; and be flexible and able to overcome program cost growth. Parametric models are a key tool in performing CAIV analysis. This chapter provides a brief overview on CAIV. It is not intended to be detailed implementation guidance. Readers interested in obtaining additional information on CAIV are referred to Appendix E, Listing of Web Sites for Professional Societies, Educational Institutions, and Supplementary Information.

2) CAIV Using Parametrics 

Today, defense contractors need to produce cost-effective and performance-driven products. With this in mind, contractors should integrate cost estimates with program performance evaluations and also include a cost analysis with their trade studies. In order to effectively perform trade studies and efficiently consider cost in each case, programs that require CAIV must build a cost model that baselines the program, estimates Total Ownership Cost3 (TOC) for every trade study alternative or option, and tracks cost against targets and goals. This working cost model is a parametric model. 

In order to build a working cost model, certain activities must be performed. These activities include obtaining an appropriate parametric model, and then calibrating the model. Calibration processes are explained in detail in Chapter 5, Commercial Hardware     Models. Once a model has been calibrated, a program cost and performance baseline should be created. The purpose of the baseline is to establish a set of program cost and performance concepts that reflect the initial program configuration(s). This program baseline should allow trade studies to be performed using a consistent set of estimating parameters, guidelines, and assumptions.

After the program baseline has been established and reviewed by the customer, effective trade studies can take place. All trades are detailed against the program baseline. The important aspect of trade studies is to determine the cost/performance/value of the various trade-off options (that is, the evaluated "delta" cost and performance among the options). As a result of this process, program management can assess the "best value" among the trade alternatives. "Best value" is defined as the option meeting program performance objectives at an affordable (generally lowest) cost. In some cases,

performance may be traded for cost. 

The parametric model also serves to help routinely evaluate prevalent (and evolving) cost estimates against cost goals and targets. Using the cost model as derived within the context of the program work breakdown structure (WBS), cost targets should be "flowed down" to IPTs and subcontractors. Corrective management action (i.e., additional trade studies) should be taken when cost estimates deviate from IPT and subcontractor targets. In addition, when the current system estimate deviates from the system-level goal, corrective action should also be taken. Using this approach, the program should remain affordable, and TOC carefully managed.

3) Implementation 

The CAIV process is highly analytical and technical. CAIV requires skilled personnel, sophisticated analysis tools, and specific institutional structures to handle the technical studies required, to track progress, and to make reports capable of initiating action. In addition, the CAIV concept must be built into the contract structure so that all parties to the program are properly motivated towards a "Best Value" objective. Key tasks in the CAIV process are:

· Target setting and subtask allocation;

· Contract and subcontract definition and incentives;

· Technical analysis;

· Cost progress calculation and tracking;

· Cost progress and trade study log; and

· Reports.

As stated, detailed implementation guidance on these key tasks is outside the scope of this handbook. However, a great deal of information is available on the DOD Acquisition Deskbook as well as the CAIV web site. Please refer to Appendix E for a listing of             appropriate resources.

(Defense Systems Management Agency (DSMA)

Cost as an independent variable (CAIV) is a key acquisition strategy that defines

cost-performance trade-offs. CAIV engages the warfighter, the developer and the

supporter in meaningful trade-offs to arrive at an affordable balance between

performance, cost and schedule. These trade-offs enable the warfighter to make

choices that obtain the best performance within available resources.

CAIV involves setting aggressive, realistic cost objectives for acquisition systems and

managing risks to obtain those objectives. The cost objectives should balance mission

needs, taking into account available and projected resources and technology requirements.

     CAIV does not mean prioritizing cost, performance, and schedule equally 

     CAIV means choosing the best, most affordable cost objective, and sticking to it 

CAIV objectives should be set as early as possible, preferably prior to Milestone                        I.  Trade-off flexibility between production and operation and support (O&S) cost                          objectives should also be considered.   While CAIV was originally developed from a systems acquisitions perspective, variants, or CAIV-related concepts, are currently being prototyped in Non-ACAT acquisitions, particularly for service contracts.

Important to the implementation of CAIV: 

· Clearly defined cost objectives consistent with the requirements and projected fiscal resources. 

· Key trade-off areas identified in the Statement of Work (SOW) and specifications. 

· A minimum number of performance specifications (critical performance criteria), identifying trade-off flexibility in requirements and program baseline. 

· Robust contractor incentives for achieving cost objectives during all program phases to motivate contractors to achieve program objectives. 

· Appropriate metrics for tracking progress in setting and achieving cost objectives. 

· Clear indications of how life-cycle cost objectives, (e.g., manning, maintenance and training), are to be measured. 

III.  Integrated Process and Product Development (IPPD)

(DoD IPPD Guide)

DoD defines IPPD as, "A management process that integrates all activities from product concept through production/field support, using a multifunctional team, to simultaneously optimize the product and its manufacturing and sustainment processes to meet cost and performance objectives." IPPD evolved from concurrent engineering, and is sometimes called integrated product development (IPD). It is a systems engineering process integrated with sound business practices and common sense decision making. Organizations may undergo profound changes in culture and processes to successfully implement IPPD. 

IPPD activities focus on the customer and meeting the customer's need. In DoD, the customer is the user. Accurately understanding the various levels of users' needs and establishing realistic requirements early in the acquisition cycle is now more important than ever. Trade-off analyses are made among design, performance, production, support, cost, and operational needs to optimize the system (product or service) over its life cycle. In order to afford sufficient numbers of technologically up-to-date systems, cost is a critical component of DoD system optimization. Cost should not simply be an outcome as has often been the case in the past. Thus, cost should become an independent rather than dependent variable in meeting the user's needs. 

Although there are common factors in all known successful IPPD implementations, IPPD has no single solution or implementation strategy. Its implementation is product and process dependent.

(William Perry, U. S. Secretary of Defense, 10 May 1995)

A management process that integrates all activities from product concept through production/field support, using a multi-functional team, to simultaneously optimize the product and its manufacturing and sustainment processes to meet cost and performance objectives. Its key tenets are as follows: 

1. Customer Focus - The primary objective of IPPD is to satisfy customer's needs better, faster and at less cost. The customer needs should determine the nature of the product and its associated processes.

2. Concurrent Development of Products and Processes - Processes should be developed concurrently with products which they support. It is critical that the processes used to manage, develop, manufacture, verify, test, deploy, operate, support, train people, and eventually dispose of the product be considered during development. Product and process design and performance should be kept in balance.

3. Early and Continuous Life Cycle Planning - Planning for a product and process should begin early in the science & technology phase (especially advanced development) and extend throughout the product's life cycle. Early life cycle planning, which includes customers, functions, and suppliers, lays a solid foundation for the various phases of a product and its processes. Key program events should be defined so that resources can be applied and the impact of resource constraints better understood and managed.

4. Maximize Flexibility for Optimization and Use of Contractor Unique Approaches - Requests for Proposal (RFP's) and contract should provide maximum flexibility for optimization and use of contractor unique processes and commercial specifications, standards and practices.

5. Encourage Robust Design and Improved Process Capability - Encourage use of advanced design and manufacturing techniques that promote achieving quality through design, products with little sensitivity to variations in the manufacturing process (robust design) and focus on process capability and continuous process improvement. Utilize such tools as "Six-Sigma" process control and lean/agile manufacturing concepts to advantage. 

6. Event Driven Scheduling - A scheduling framework should be established which relates program events to their associated accomplishments and accomplishment criteria. An event is considered complete only when the accomplishments associated with the event have been completed as measured by the accomplishment criteria. This event-driven scheduling reduces risk by ensuring that product and process maturity are incrementally demonstrated prior to beginning follow-on activities.

7. Multidisciplinary Teamwork - Multidisciplinary teamwork is essential to the integrated and concurrent development of a product and its processes. The right people at the right place at the right time are required to make timely decisions.  Team decisions should be based on the combined input of the entire team (e.g. engineering, manufacturing, test, logistics, financial management, contracting personnel) to include customers and suppliers. Each team member needs to understand their role and support the role of the other members, as well as understand the constraints under which other team members operate. Communication within teams and between teams should be open with team success emphasized and rewarded.

8. Empowerment - Decisions should be driven to the lowest level commensurate with risk. Resources should be allocated at levels consistent with authority, responsibility, and the ability of the people. The team should be given authority, responsibility, and resources to manage their product and its risk commensurate with the team's capabilities. The team should accept responsibility and be held accountable for the results of their effort.   

9. Seamless Management Tools - A framework should be established which relates products and processes at all levels to demonstrate dependency and interrelationships. A single management system should be established that relates requirements, planning, resource allocation, execution, and program tracking over the product's life cycle. This integrated approach helps ensure teams have all available information thereby enhancing team decision-making at all levels. Capabilities should be provided to share technical and business information throughout the product life cycle through the use of acquisition and support databases and software tools for accessing, exchanging, and viewing information.

10. Proactive Identification and Management of Risk - Critical cost, schedule and technical parameters related to system characteristics should be identified from risk analyses and user requirements. Technical and business performance measurement plans, with appropriate metrics, should be developed and compared to best-in-class industry benchmarks to provide continuing verification of the degree of anticipated and actual achievement of technical and business parameters. 

