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Foreword

The world and the nature of military operations have changed dramatically in the last 50 years. An advantage in technology allows our nation’s warfighters to meet the demands of modern military operations and achieve their military objectives.

There are two major challenges to our technological superiority:

· The pace of technological advancement has accelerated. Yesterday’s technology may not be “good enough” on tomorrow’s battlefield.

· The lead for the development of many critical technologies has shifted from the defense industry to commercial industry. Additionally, U.S. industry no longer has sole leadership in many areas of technology. Therefore, our adversaries may have access to many key defense-related technologies.

These changes place three mandates on the Department of Defense (DoD): (1) to leverage the best technology available from both defense and commercial sources; (2) to rapidly transition the technology into new materiel systems; and (3) to refresh this technology, as needed, to maintain the advantages that our warfighters need throughout the life of a system.

The DoD cannot achieve success passively. Technology transition is a “contact sport” that requires teamwork and communication between four communities:

· The requirements community—the warfighters or their representatives who develop new warfighting concepts and outline the capabilities needed to support them.

· The science and technology (S&T) community—the government, industry and academic scientists, and managers of S&T who develop knowledge in the key technologies that will be needed for future equipment.

· The acquisition community—the program managers (PMs)
 who insert the technologies into systems that are placed into the hands of the warfighters.

· The logistics and sustainment community—the PMs, item managers, and logisticians who maintain and improve the equipment through the decades of service that are expected for major systems.

The application of technology influences the entire life cycle of an acquisition program—from identifying and applying commercial and government S&T, to enabling technology tradeoffs with the requirements community, to continuously integrating the technology into development programs, to continuously upgrading the technology for legacy systems. 

The rewrite of the DoD’s basic acquisition policy—the DoD 5000 Series documents
—provides a blueprint for meeting technology challenges. In particular, DoD Directive 5000.1 and DoD Instruction 5000.2 articulate evolutionary acquisition and technology insertion as means for meeting these technology challenges. This guide assists in the implementation of the policies regarding technology insertion and evolutionary acquisition for DoD 5000 Series acquisitions as well as for smaller programs. As an evolving document, the guide’s objectives are to help the PM and the requirements community (1) plan for evolutionary technology integration; and (2) achieve continuous technology enhancement by identifying the appropriate tools, business arrangements, programs, and incentives. To these ends, the guide is organized as follows:

· Chapter 1, “The Environment,” provides a background overview of the government’s goal for technology enhancement and the management systems through which technology decisions are made. The chapter highlights the DoD 5000 Series documents and their articulation of evolutionary acquisition and technology insertion as means for meeting technology challenges. The chapter also discusses the need for innovative players to interact and communicate.

· Chapter 2, “Planning and Tools,” presents a host of tools, business arrangements, solicitation methods, and incentives related to technology enhancement and evolutionary acquisition. The chapter emphasizes the importance of early planning for continuous technology insertion. It includes a brief overview of the Research, Development, Test, and Evaluation Budget Accounts, the 5000.2R mandatory procedures for Major Defense Acquisition Programs and Major Automated Information System acquisition programs, milestone decision points, and technology readiness levels.

· Chapter 3, “Programs That Facilitate Transition,” describes a multitude of programs that are available to assist with technology enhancement.

· Chapter 4, “Challenges and Considerations,” builds on the previous chapters with a discussion of challenges and important considerations to help the communities at various stages in the process to implement technology enhancement and evolutionary acquisition.

In addition, the guide presents reference materials through the following appendices:

· Appendix A, “Resources,” describes publications that address topics related to this guide.

· Appendix B, “Web Sites,” offers links to online resources for more in-depth information on the topics covered in this guide.

· Appendix C, “Success Stories,” presents a wealth of information on successes in dual-use science and technology, technology insertion, and technology transition. Many of these stories were gleaned from interviews with participants in the S&T and acquisition communities.

· Appendix D, “Bibliography,” lists publications used in developing this guide.
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Chapter 1
The Environment

The Goals

The ultimate goal is to satisfy warfighter needs, with the most cost-effective means to achieve the mission at the lowest possible ownership costs. To this end, PMs are charged with:

· Providing the best available technology from both government and commercial sources;

· Transitioning the technology rapidly into systems, using evolutionary acquisition; and

· Refreshing the technology when needed, to maintain the maximum capability possible, throughout the life of the system.

Evolutionary Acquisition

Evolutionary acquisition is an acquisition strategy that defines, develops, produces or acquires, and fields an initial hardware or software increment (or block) of operational capability.
 It is based on technologies demonstrated in relevant environments, time-phased requirements, and demonstrated manufacturing or software deployment capabilities. These capabilities can be provided in a shorter period of time, followed by subsequent increments of capability over time that accommodate improved technology and allowing for full and adaptable systems over time. Each increment will meet a useful capability specified by the user (i.e. at least the thresholds set by the user for that increment); however, the first increment may represent only 60 to 80 percent (or less) of the desired final capability.

There are two basic approaches to evolutionary acquisition. In one approach the ultimate functionality can be defined at the beginning of the program, with the content of each increment determined by the maturation of key technologies. In the second approach the ultimate functionality cannot be defined at the beginning of the program, and each increment of capability is defined by the maturation of the technologies matched with the evolving needs of the user.

Technology Transition

Technology transition is the process of inserting critical technology into military systems to provide an effective weapons and support system—in the quantity and quality needed by the warfighter to carry out assigned missions and at the “best value” as measured by the warfighter. Best value refers to increased performance as well as reduced costs of development, production, acquisition, and life-cycle operations.
 This document uses the terms technology transition and technology insertion synonymously.

These transitions and the insertion of critical technology can occur during the development of systems, or even after a system has been in the field for a number of years.
 The ability to conduct smooth, efficient technology transitions is a critical enabler for evolutionary acquisition.

The Processes

The Requirements Generation System; the Acquisition Management System; and the Planning, Programming, and Budgeting System (PPBS) form the DoD’s three principal decision support systems. These interrelated systems ensure that warfighters have the high-quality materiel systems needed for modern warfare.

The approval of the requirement is done within the Requirements Generation System; the funding is justified and obtained in the PPBS; and the new system is developed and procured in the Acquisition Management System. Together, these three decision support systems provide the funding and management structure needed for new material systems.

Requirements Generation System

The Requirements Generation System provides information on the future mission needs of warfighters. There are multiple Requirements Generations Systems in the DoD that work together to develop the requirements for future warfighting systems. The Joint Requirements Generation System, under the oversight of the Chairman of the Joint Chiefs of Staff, is responsible for reviewing requirements that support Major Defense Acquisition Programs and other programs of special interest to the joint community. This process is supported by similar programs in each service. Each service, and the U.S. Special Operations Command (USSOCOM), perform mission area analyses (MAAs) and develop requirements for their areas of responsibility. The MAAs provide a vision of the future, considering future strategy, policies, threats, capabilities, doctrine, technology, and their budgets. Mission needs analyses (MNAs) build on the MAAs and provide capability-based mission needs, expressed as opportunities and deficiencies. The MNAs identify needs for future doctrine, organization, training, leadership, materiel, personnel, and facilities capabilities.

The MNA provides the S&T community with its first formal opportunity to influence the Requirements Generation System. The process may identify opportunities to exploit technology breakthroughs that provide new capabilities to address warfighter needs, reduce ownership costs, or improve the effectiveness of current equipment and systems. In the recommended organization for a Joint Mission Needs Analysis, a Programs and Technology Working Group is used to address the technology-related issues. The Group produces a Technological Advancement Analysis, or similar product, that becomes a section of the MNA. Typically the Technological Advancement Analysis:

· Identifies all existing technological alternatives,

· Identifies emerging technology,

· Identifies available collateral technology (i.e., commercial and allies),

· Reviews any planned ACTDs for applicable technology, and

· Develops a master list of candidate technologies for potential alternatives.

The key at this state is to search the solution space for different ways to meet the mission need and not limit the analysis to the technologies that are currently under development within the DoD system. The MNA should reach outside service or agency boundaries. It should identify known systems or programs addressing similar needs that are deployed or are in development or production by any of the services, agencies, or allied nations. The MNA should address the potential for inter-service or allied cooperation. Additionally, the MNA should indicate potential areas of study for concept exploration, including the use of existing U.S. or allied military or commercial systems.
 The MNA must be careful to identify, but not evaluate, these alternatives. The Programs and Technology Working Group also should consider new and potentially disruptive technologies and identify them in the MNA.

The Programs and Technology Working Group also should address opportunities for cost reduction and produce a cost reduction analysis or similar product for inclusion in the MNA. The Group should consider cost-reduction measures in each stage of the materiel life cycle and identify the opportunity to reduce costs through innovative technology, support, or training strategies.

Figure 1-1. Mission Needs Statement Generation Process
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If the MNA identifies the need for a new Defense acquisition program, the responsible organization (usually the services or USSOCOM) produces a mission needs statement (MNS). The MNS is a non-system-specific statement of operational capability needs, written in broad operational terms. MNSs typically are short (five pages or less) and cover broad warfighting capability areas. The validation of the MNS (by the Joint Requirements Oversight Council for major systems, and by the services/USSOCOM for most non-major systems) confirms the need for a new concept and materiel system.

The needs outlined in the MNS are further developed into capstone requirements documents (CRDs) (optional) and operational requirements documents (ORDs) (required for all new systems). The CRDs outline overarching requirements for complex, highly integrated mission areas that require multiple systems to provide the capability (e.g. space control or national missile defense). The CRDs outline requirements that the “system of systems” or “family of systems” must meet, and provide requirements for interoperability between systems. CRDs are used when a mission area requires more than one ORD and when systems are developed by multiple DoD components.

ORDs are derived from MNSs and CRDs (if applicable). An ORD is a formatted document that contains operational performance requirements for a proposed system or concept. These operational performance requirements are tailored for the specific system (e.g. ship, missile, aircraft, vehicle, or communications system) and identify system-level performance capabilities such as range, speed, survivability, and interoperability. An approved ORD constitutes a “requirement” for a new materiel system. This requirement, when funded, will provide the basis for a new acquisition program.

Input from the S&T community can help shape military requirements. Technology is one of the basic inputs to the MNS and helps to define the capabilities that will be provided to the warfighter. The requirements community uses information from the S&T community to ensure the requirements are achievable and the performance parameters are realistic. Close coordination between S&T and requirements personnel will result in better requirements documents, better programs, and better support to the warfighter.

Acquisition Management System

The second decision support system is the Acquisition Management System. The general policies for the Acquisition Management System are outlined in the DoD 5000 Series documents. These documents provide a flexible, yet disciplined, approach for meeting technology challenges. The approach incorporates three key objectives for acquiring new systems: (1) reduced cycle time, (2) affordability, and (3) sustainability and interoperability. 

The D0D 5000 Series documents emphasize evolutionary acquisition and spiral development. These concepts provide a framework for a complex system, focusing first on military utility—developing something useful and getting it to the warfighter faster—and then building on and improving that military utility. The requirements community is challenged to use a performance-based approach to define incremental blocks of combat capability that are not only useful to warfighters, but also executable in terms of manageability and risk. A time-phased approach allows technology to be transitioned from the lab into the field at multiple opportunity points.

The Acquisition Management System, as outlined in the DoD 5000 Series documents, is discussed in detail in Chapter 2.

Planning, Programming, and Budgeting System

The third decision support system is the PPBS—a cyclic process containing three distinct but interrelated phases: planning, programming, and budgeting. The goal of the PPBS is to provide the DoD and the Combatant Commanders with the best mix of forces, equipment, and support that is possible within fiscal constraints. The PPBS process uses a concept of centralized policy direction and decentralized execution. The process produces a plan, a program, and finally a budget for the Department. A summarized version of the budget is forwarded to the President for approval. The President’s budget is then submitted to the Congress for authorization and appropriation. Congress then considers the President’s budget and approves, modifies, or disapproves the recommendations. The cycle can take 18 to 24 months to react to major changes. Out-of-cycle reprogramming actions can be made, but they are the exception rather than the rule.

The initial development of knowledge about technologies takes place using S&T funding. When the technology matures and is applied to a specific program or system, a different source of funding, from a research and development (R&D) appropriation, is used to fund the final development of the technology. This transition in funding, and the 18-to-24-month timeline associated with the budget process, creates a challenge for the S&T and acquisition communities and generates one of the types of “transition” that is discussed in this guide. It is difficult to plan invention, especially in fast-paced technologies, two years in advance. The key players from all four communities must maintain a close communication and synchronization to continue the pace of progress during the transition.

Figure 1-2. The PPBS
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S&T Planning Process

The S&T planning process balances the need to support future warfighting concepts with the need to support research in other areas that may produce breakthroughs that the warfighters have not envisioned. S&T programs (during the 6.2 and 6.3 phases) that align with specific future warfighting needs generally will receive the highest priority for funding. The Joint Vision 2020 is used for input to the “Defense Science and Technology Strategy,” the DoD S&T planning document. The “Joint Warfighting Science and Technology Plan” (JWSTP) identifies joint warfighting capability objectives (JWCOs) that list the most important capabilities needed to support the operational concepts in Joint Vision 2020. The “Defense Technology Area Plan” (DTAP) is a programming document that identifies technologies critical to DoD acquisition plans, service warfighting capabilities, and Defense agency needs, and charts the total DoD investment for a given technology.

The JWSTP and DTAP objectives and strategies are further focused in Defense technology objectives (DTOs), which identify specific technology advancements that will be developed or demonstrated, the anticipated date of technology availability, and the specific benefits resulting from the technological advance. These documents shape the investment strategy for 6.2 and 6.3 programs, which is developed during the technology area reviews and assessments, and service/agency S&T reviews. User participation in the S&T planning process is critical to ensure that technology planners are aware of future needs. S&T programs that support critical warfighting capabilities should make sure that their efforts are identified in the JWSTP and associated with the appropriate DTOs. This will help to ensure that the necessary resources are available to provide the technology to the warfighter.

Figure 1-3. The S&T Planning Process
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The Players

Successful technology transition requires innovative players who exercise sound judgment. The needed players come from both government and industry.

Government

From the government, four primary communities are at play in any technology transition endeavor: the requirements, S&T, acquisition, and sustainment communities. Users define their requirements in a performance-based fashion, setting forth the technology challenge they need to be met (i.e., defining the “what”). The S&T community is then responsible for determining solutions to those challenges (i.e., establishing the “how”). Whereas S&T examines technology feasibility, the acquisition community is the steward for technology maturation and product development on a weapons system program. In order to best bridge technology into maturity, the four communities must communicate with one another at an early stage and continuously thereafter.

Requirements Community

The requirements community represents the ultimate user—the warfighters—in the services and USSOCOM that will deploy, operate and maintain the weapons and support systems needed for military operations. The term warfighter, as used in this guide, includes both organizations and personnel that conduct combat operations, and the many other organizations and personnel that support the warfighting capabilities.

 The requirements community develops warfighting concepts than can reach 20 years into the future, such as “Joint Vision 2020.”
  These vision documents and other “long-range” warfighting concepts provide input into the JWCOs contained in the “Joint Warfighting Science and Technology Plan”
 that ideally guided Applied Research (6.2) and Advanced Technology Development (6.3) planning. The requirements community validates the military requirements for new capabilities in MNSs. They describe the specific performance parameters that are required for new systems in ORDs. Before a new system is fielded, actual users participate in operational testing and evaluation that ensures that the new system is safe to use under realistic conditions and will meet the required operational need. 

The interface between the requirements, S&T, acquisition, and sustainment communities is important. The S&T community provides information to requirement writers to assist them in establishing the required performance parameters for future equipment. This is a critical step in developing the phased or blocked requirements that are key to the success of the evolutionary acquisition process. In the past, many ORDs established extremely challenging performance requirements that resulted in long, high-risk, and expensive development and acquisition programs. Now, the evolutionary acquisition process uses more realistic requirements that will allow equipment to be rapidly fielded to the warfighter. A 60 to 80 percent (or less) solution in the hands of the warfighter is more useful in a conflict than a 100 percent solution that is years away in development. 

During the development and fielding of the equipment, the requirements, acquisition, and sustainment communities work together as a team to refine the details of the system and agree on any tradeoffs needed to meet affordability constraints. Throughout the development of a system, the requirements community should identify the essential capabilities needed but allow the developers the maximum flexibility in determining how the need is met. Providing the S&T community with the largest possible “solution space” will allow innovation and a balance between performance and favorable operations and support characteristics.

S&T Community

The S&T community includes technology development sources such as government labs, agencies (e.g., the Defense Advanced Research Projects Agency), and industry labs. The S&T community focuses on developing and understanding technologies in pre-acquisition situations. The S&T community should be focused on rapid transition to products, using affordability techniques, and teaming with acquisition and sustainment PMs to address user needs. They use programs (discussed in Chapter 3) such as:

· Advanced Concept Technology Demonstrations,

· Warfighter experiments, 

· The S&T Affordability Initiative, 

· The Dual-Use Science and Technology program, 

· The Manufacturing Technology program, 

· The Defense Production Act Title III program, 

· The Commercial Operations and Support Savings Initiative, 

· Small Business Innovation Research, 

· Technology transfer activities.

Acquisition Community

The acquisition community includes acquisition executives, program executive officers, program managers, and their staffs. They provide new, improved, or continuing materiel, weapons systems, or information system capabilities or services in response to a validated operational or business need.

The acquisition community does not operate from a fixed template. They interface with requirements personnel and technology providers, and develop tailored acquisition strategies that fit the needs of particular programs, consistent with the time-sensitive needs of the user’s requirement, applicable laws and regulations, sound business management practice, and common sense.
  The new acquisition policies allow and encourage PMs to enter the acquisition process at different decision points, depending on the maturity of the concept, requirements definition, and technology. Throughout the development of the system, PMs work with the requirements community to maintain a balance of cost, schedule, and performance. They can trade performance and schedule objectives to achieve the cost and affordability goals for the programs. Sometimes, new or improved technologies that will reduce costs or improve performance become available during the development of the system. PMs should be alert to these opportunities and retain the flexibility in their programs to adopt these advantageous technologies.

Sustainment Community

Major systems may remain in the hands of the military for 20 years or more. Maintaining these systems and ensuring that they continue to operate at the highest possible levels falls to the sustainment/logistics community. The sustainment community includes PMs; item managers; and the supply, maintenance, and procurement personnel that support fielded equipment. They provide a support environment that maintains long-term competitive pressures and improves weapons system reliability, maintainability, and supportability through technology refreshment and other means. The challenge is to provide this community with the information and resources that it needs for technology insertion throughout a system’s life.

The sustainment community operates at the end of the cycle but should be highly integrated with other communities. The requirements community places an emphasis on logistics supportability when they develop the ORDs for new systems. Reducing the logistics burden allows the warfighters to reduce their logistics footprint and focus their resources on warfighting capabilities. The acquisition community supports the logistics community by including supportability as a key design factor and including logistics emphasis in the systems engineering process.

Industry
Industry supports the Department throughout the life cycle of systems, beginning with technology development. The DoD accounts for almost half of the total federal expenditures on R&D and is the largest single federal sponsor of R&D. DoD-funded R&D is carried out by a variety of performers, including government laboratories, universities and colleges, for-profit companies, and nonprofit companies. Private industry plays a smaller (but still significant) role in federal basic and applied research than it does in development and testing, where it accounts for the majority of expenditures. With industry’s focus on product development, this variance is logical.

Both large and small businesses are vital to the government’s efforts to access new technologies. Traditionally, the government has established relationships with larger Defense contractors for systems contracts, relying on their systems integration and management capabilities. However, small businesses present a positive opportunity to complement technology efforts. Small businesses often are very agile, able to adapt to changing requirements and rapidly deploy new technologies. 

With large businesses increasingly responsible for maintaining open systems architectures, alternative technology solutions offered by small businesses become increasingly important. The government may want to contract directly with a small business or obtain its support through a subcontract. To encourage favorable partnerships between large and small businesses, and to encourage prime contractors to implement the best technology solutions, the government may request, during source selection, that potential prime contractors submit a subcontracting plan describing how they plan to manage the competitive environment at the subcontractor level and create competitive alternatives. The subcontracting plan is then rated during the source selection evaluation. The government also can encourage the use of small businesses in order to access their technologies, by tying incentives, such as award fee, to use of small businesses.

Several government initiatives are focused on helping small businesses gain access to the government market. One example is the Missile Defense Agency (MDA, formerly the Ballistic Missile Defense Organization) Technology Applications Review, where a “board of directors” consisting of business executives from large companies, such as Boeing, work with certain small companies to assist them with their business plans. Through this process, small and large companies form business relationships.

R&D Investment Trends

While commercial spending for R&D has increased substantially in recent years, federal government spending has remained fairly constant. Thus, one can expect the commercial sector to potentially have many new technologies that can support the DoD’s future requirements.

As one illustration of these trends, consider the behavior of total R&D funding in the United States and the amount of funding coming from the federal government. As shown in Figure 1-4, in 1993, total U.S. R&D funding was $176 billion, while federal spending was $64 billion—or 36 percent of the total (all dollar values are constant 1996 dollars).
 By the year 2000, total R&D spending in constant dollars in the United States had grown to $248 billion while federal government spending held nearly constant at $65 billion.
 Thus, the federal government’s share of total spending dropped from 36 percent in 1993 to 26 percent in 2000.

Figure 1-4. 1993 and 2000 R&D Funding
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Figure 1-5 (below) shows another view where private industry (both domestic and foreign) plays an increasingly important role in R&D, with DoD investment remaining constant. This forces DoD PMs to be more creative in integrating commercial and international technologies into Defense applications. This takes the form of both partnership with the government, and industry’s independent initiatives. The government’s challenge is to increase partnerships with industry in order to gain access to commercial technology, regardless of whether the technology is provided by a large or small business and at what tier. In many cases, the technology the government needs already exists in commercial industry in some form.

Figure 1-5. United States and Worldwide R&D
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Chapter 2
Planning and Tools

In the past, the DoD developed technology that it needed without much emphasis on how the technology affected, or was affected by, the commercial sector. Defense technology was ahead of commercial technology in many of the critical areas needed by the Department. Now, industry’s technology is the leader in many areas. The DoD must seek the state-of-the-art technologies being developed by industry, and leverage the advantages of industry’s market-driven and cost-constrained products. Staying at the cutting edge of industry-driven technology requires different planning methods and tools from those the government has been accustomed to using. 

Acquisition reform initiatives recognized this need and modified policies to provide for collaboration, cost sharing, and incentives when working with industry partners. For example, there are contractual options that allow companies to retain some or all of their intellectual property rights—a necessary precondition when the DoD is seeking to leverage larger markets. Other changes include a departure from restrictive “military standard” specifications, a more flexible menu of contracting options, the option for integrated military and commercial development and production, and a program to support the development of dual-use technologies.

Options now exist that will allow the DoD to cost-share with industry and pool joint resources to tackle programs that are too large for the DoD or industry alone. Incentives are available to increase the profit margins of industry partners, when they accept risk in program development. This requires detailed up-front planning and coordination.

As lessons continue to be learned, the acquisition reform process will improve these tools, and create new, more flexible ways to deal with industry. However, in most cases the basic tools are already in place, although they may require a departure from an agency’s normal business and contracting processes, and there may be a resistance to the changes involved in using them. Organizations that are familiar with the tools normally can find a way to operate that will bring industry into their programs while providing the necessary protections for the government. The ability to partner with industry and leverage its advantages in technology is a critical enabler for today’s PMs and technology providers.

Planning

The S&T process is a pre-acquisition activity that focuses on gaining knowledge about key technologies that have application for the military. The S&T community is challenged to maintain a broad-based program that addresses all Defense-relevant sciences, with an emphasis on future needs and technologies that are not being investigated by industry. The S&T community has the mission of developing technologies to a level of maturity that will support their integration into new systems. The maturation of a technology to the point where it is fully developed in a specific system is the responsibility of the acquisition community. The transition point between the two communities is not fixed, and as discussed in the PPBS section, it must be predicted 18 to 24 months in advance. How and when the transition occurs depends on many factors. This transition process between the S&T and acquisition communities is one of the critical phases of a program. This is where the “contact” is needed in this “contact sport,” to maintain the momentum. There must be communication, clearly delineated responsibilities, and uninterrupted funding to ensure the success of the transition. 

Upfront planning is a necessity to ensure the successful transition of a technology to the acquisition process. Without careful preparation, the intended benefits of the technology may be lost. For example, without suitable preparation in areas such as contracting, costly delays could occur, which may cause the technology to become obsolete or unaffordable. 

It is important to plan early for continuous technology insertion. DoD Directive (DoDD) 5000.1
 discusses “Rapid and Effective Transition from Science and Technology to Products,” an approach that requires the S&T community to understand and respond to the time-phased needs of the end users. Because the approach requires the acquisition community to plan for the initial system capability and incremental introduction of new technology, the acquisition community must have a thorough knowledge of the technology’s readiness for transition.

The primary challenges faced in preparing for the transition of new technology are: 

· Contracting strategy—motivating the contractor(s) to provide a best-value (from an overall life cycle cost-effectiveness perspective) solution and transitioning into procurement without loss of momentum;

· Interoperability—ensuring that the technology can interface with other systems on the battlefield;

· Supportability—ensuring that the fielded systems can be cost-effectively supported;

· Test and evaluation—early and continuous participation of the operational testing community and evaluators in the final stages of the technology development process, from the definition of data needs and associated military exercises to the completion of the operational assessment to support the production/transition decision;

· Affordability—assessing life-cycle affordability and application of a cost-as-an-independent-variable strategy to continuously look for ways to balance acquisition costs and life-cycle cost;

· Funding—choosing the proper strategy for obtaining the resources necessary for acquisition;

· Requirements—evolving from a mission need and associated performance goals, to a formal ORD and/or system performance specification, to an application. 

Potential difficulties of the transition of a technology into the acquisition process are further discussed in Chapter 4. Technology transition can be accomplished, but it requires planning, which in turn requires communication.

Research, Development, Test, and Evaluation Budget Accounts

The DoD’s Research, Development, Test, and Evaluation (RDT&E) Budget Account is divided into seven categories, each with a numerical designation, as shown in the table below. 

Table 2-1. DoD RDT&E Budget Account

	Science and
Technology
	6.1
	Basic Research

	
	6.2
	Applied Research

	
	6.3
	Advanced Technology Development

	Acquisition
	6.4
	Demonstration and Validation

	
	6.5
	Engineering and Manufacturing Development

	
	6.6
	Management Support

	
	6.7
	Operational Systems Development

	


Typically, RDT&E funding, which is available for two years after appropriation, is used for all efforts under this budget account.

Together, categories 6.1 through 6.3 comprise S&T efforts; acquisition programs fall under categories 6.4 through 6.7. Traditionally, technology moves through these budget categories in a linear fashion, with a management shift from S&T to acquisition at the 6.3–6.4 point. In order to make a seamless transition, the S&T and acquisition communities must communicate early and often. For example, it is important for the communities to discuss planned upgrades to existing acquisition programs to ensure that the S&T community’s 6.3 programs meet the phasing of the acquisition community’s upgrades. Currently, no formal process exists to make the connection. This issue is discussed further in Chapter 4.

The DoD’s 5000 Series Documents

The DoD 5000 Series documents
 set forth mandatory procedures for Major Defense Acquisition Programs (MDAPs) and Major Automated Information System (MAIS) acquisition programs and serve as a model for other Defense acquisition programs. As DoD’s basic acquisition policy documents, the DoD 5000 Series provides the basis for meeting technology challenges and creating a future where advanced technology can be delivered to our warfighters faster; at lower total ownership costs; and in interoperable, affordable, and supportable systems.

Objectives of the New 5000 Series

As introduced in Chapter 1, the new 5000 policy incorporates three key objectives for acquiring new systems: (1) providing proven advanced technology for the warfighter faster, which reduces cycle time; (2) making systems more affordable; and (3) creating systems that interoperate and are supportable. 

To meet the first objective—getting the best cutting-edge technology into the hands of the warfighters in the fastest, most efficient way possible—we need to reduce cycle time for new system development. That means moving to time-phased requirements and evolutionary acquisition while relying on commercial products whenever possible. Using time-phased requirements involves developing systems based on a shorter time horizon in order to meet foreseeable threats while developing better information on future threats. Evolutionary acquisition involves using current and proven technologies while refining tomorrow’s technologies for tomorrow’s systems. The combination of time-phased requirements and evolutionary acquisition provides the warfighters with increasingly better warfighting capability and the most advanced technology while enabling the upgrade of these systems when the technology evolves. 

To reduce cycle time, the revised 5000 documents introduce a new acquisition model that extends from S&T phases, through system acquisition, all the way to operation and support. The new model includes three distinct areas: 

· Pre-systems acquisition, which includes developing mission needs and technology opportunities, as well as concepts in technology development; 

· Systems acquisition, which includes systems development and demonstration, production, and deployment; and

· Production sustainment, which includes operation and disposal.

To meet the second objective of the DoD 5000 policy—making systems more affordable over their life cycles—PMs need to understand the value of a required capability to the warfighter. In other words, how much is the warfighter willing to invest in a particular system for both acquisition and support? PMs also need to provide for competition throughout the life of the system at the system level if possible, but clearly at the subsystem, component, and/or subcomponent level. They can accomplish this goal by moving from head-to-head competition for a specific requirement to competition for alternative solutions to a meet mission need. In addition, they can require their prime contractors to continuously perform competitions at subsystem, component, and/or subcomponent levels. The result is capability and need combined at the lowest cost. The revised 5000 documents emphasize the need for a limited number of mission-oriented key performance parameters and for cost value to be addressed up front in the requirements documents, resulting in trade space and lower ownership costs.

Finally, to ensure that a given system can operate with other systems in the battle space while supporting the systems acquired (i.e., to meet the third objective), PMs need to focus on interoperability and supportability. Interoperability means viewing each system in a family-of-systems context. In other words, how does each system interface with the other systems from which we seize information or support, and how does it feed information and support to other systems? Supportability means building support into the design and emphasize total system support and operational sustainment. To ensure supportability and interoperability, the documents emphasize the importance of including supportability as part of the performance envelope from the start of the development process. 

Milestone Decision Points

Entry into the acquisition process takes place when a mission need requiring a material solution is matched with available technology. This process can happen in one of three areas:

· Milestone A, where the PM can explore alternative concepts or mature key technologies;

· Milestone B, if the PM knows the system’s architecture, knows the technologies are mature, and has both the requirement and funding; or

· Milestone C, if the PM already has developed the system and it works in a way that provides military utility. 

After the PM has done the necessary operational testing to determine that the system is effective, suitable, and survivable, then a full-rate production decision can be made. After production, the PM can operate and support the system throughout its useful life and then dispose of it in an environmentally safe way. The 5000 model in Figure 2-1 shows that PMs can either use multiple blocks of increasing capability, or, if justified, pursue a single step to full capability. 

Figure 2-1. The 5000 Model
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The model separates technology development from system integration, and production comes after capability demonstration. Ultimately, that allows PMs to reduce cycle time by concentrating on proven technology and produceable systems. All of these process features are captured in the entrance criteria, which must be met before entering each phase. Depending on the maturity of the technology and the user need, a program can begin at any point in this development continuum.

Technology Readiness Levels

· Key to the transition of technology—whether developed by industry or government—is the availability of sufficient funds to mature technology through later TRLs. Great ideas in the laboratory many times do not translate easily into robust DoD systems. Funds to mature and test these ideas are needed; however, the budget cycle requires two years of prior planning.

· In general, most S&T effort stops at TRLs 4 through 6, where technology is validated in a lab or simulated operational environment. Thus, TRL 7, which involves demonstration in an operational environment, exceeds the normal S&T scope. It is at this point that the technology maturation transitions to the acquisition community and they assume all management duties, including resource planning.

· Nevertheless, how does the PM determine that a technology developed by industry or a government laboratory is ready or mature to transition into a production of quantities to satisfy the military users? This is accomplished by applying technology readiness levels (TRLs) for each program and using them as a guide for determining when a technology is ready to transition. The application of TRLs for technology transition requires clear assignment of responsibilities and resources, and communication/interaction between the requirements developers, acquisition community, and S&T managers.

TRLs are designed to enable the technology transition process. For example, a negotiated business agreement between the involved communities would include execution plans and road maps, demonstration milestones, and transition targets and schedules. It also would include strict exit criteria
 for TRLs. The agreement would be signed by each party and used for management follow-up and control.

In DoD 5000.2-R,
 the Office of the Secretary of Defense (OSD) has set forth definitions of TRLs as shown in Table 2-2.

Table 2-2. Technology Readiness Levels

	Technology Readiness Level
	Description

	1. Observation and reporting of basic principles
	Lowest level of technology readiness. Scientific research begins to be translated into technology’s basic properties.

	2. Technology concept and/or formulation of application
	Invention begins. Once basic principles are observed, practical applications can be invented. The application is speculative and there is no proof or detailed analysis to support the assumption. Examples are still limited to paper studies.

	3. Analytical and experimental critical function and/or characteristic proof of concept
	Active R&D is initiated. This includes analytical studies and laboratory studies to physically validate analytical predictions of separate elements of the technology. Examples include components that are not yet integrated or representative.

	4. Component and/or breadboard
 validation in laboratory environment
	Basic technological components are integrated to establish that the pieces will work together. This is relatively “low fidelity” compared to the eventual system. Examples include integration of “ad hoc” hardware in a laboratory.

	5. Component and/or breadboard validation in relevant environment
	The fidelity of the breadboard technology increases significantly. The basic technological components are integrated with reasonably realistic supporting elements so that the technology can be tested in a simulated environment. Examples include high-fidelity laboratory integration of components.

	6. System/
subsystem model or prototype demonstration in a relevant environment
	A representative model or prototype system, which is well beyond the breadboard tested for level 5, is tested in a relevant environment. This represents a major step up in a technology’s demonstrated readiness. Examples include testing a prototype in a high-fidelity laboratory environment or simulated operational environment.

	7. System prototype demonstration in an operational environment
	The prototype is near or at the planned operational system. This represents a major step up from level 6, requiring the demonstration of an actual system prototype in an operational environment. Examples include testing the prototype in a test-bed aircraft.

	8. Actual system completed and qualified through test and demonstration
	The technology has been proven to work in its final form and under expected conditions. In almost all cases, this level represents the end of true system development. Examples include developmental test and evaluation of the system in its intended weapons system to determine whether it meets design specifications.

	9. Actual system proven through successful mission operations
	This step involves the actual application of the technology in its final form and under mission conditions, such as those encountered in operational test and evaluation. Examples include using the system under operational mission conditions.


Tools

Working with industry is a two-way street. Industry partners will want reasonable compensation for their technologies and appropriate safeguards on their intellectual property. Furthermore, commercial companies often shy away from government contracts because of unusual cost or audit requirements. Small businesses can be a rich source of innovation and technology, but they may not have the resources to independently develop their technology to the degree needed for a program.

To address these challenges, new tools exist for the new business environment. Arrangements that would have been viewed as “radical” or “impossible” in the past are becoming more routine. Under certain conditions, the government and industry can share resources during development, and companies can use the results for their benefit. A number of tools are now available, and there will be more as acquisition reform initiatives continue to be put in place.

Business Arrangements

The legislation authorizing an R&D program may include information regarding the specific business arrangement that must be used. Otherwise, an agency has discretion to select from several business arrangements that are available for the government’s use in obtaining necessary R&D support. The key legal instruments for R&D support are contracts, grants, and cooperative agreements, other transactions, and technology investment agreements. Table 2-3 highlights some distinctions in these R&D business arrangements. 

Table 2-3. R&D Business Arrangement Distinctions

	
	

Contract
	Grant/
Cooperative Agreement
	Other 
Transaction for Prototype Projects
	Technology 
Investment Agreement

	Principal 
Purpose
	Acquisition
	Assistance
	Acquisition
	Assistance

	Funding
	Full funding
	Full funding
	Full or partial
	Partial

	Publicity
	FedBizOpps
	FedBizOpps
	FedBizOpps
	FedBizOpps

	Involvement Level of Parties
	Oversight only
	Substantial for cooperative agreements
	Substantial
	Substantial

	Typical R&D Product
	Deliverable end product
	Research reports or training
	Deliverable end product
	Research reports

	Typical Recipient
	Traditional for-profit government contractor
	Educational or nonprofit institution
	Nontraditional for-profit commercial company
	Nontraditional for-profit commercial company

	Solicitation Method(s)
	Request for proposal, broad agency announcement, unsolicited proposal
	Broad agency announcement, research announcement, unsolicited proposal
	Broad agency announcement, 
research announcement, program solicitation, unsolicited proposal
	Broad agency announcement, research announcement, unsolicited proposal


As the table above illustrates, procurement contracts and “other transactions” are used when the government’s principal purpose is the acquisition of goods or services for its direct benefit. Acquisition is defined as the act of acquiring goods or services for direct benefit of or use by the government (i.e., buying something that the government needs).
 R&D, including S&T, performed to accomplish military needs, can be considered either goods or services, depending upon the nature of the deliverables. Grants, cooperative agreements, and technology investment agreements are assistance instruments. Assistance is supporting or simulating activities for purposes that improve the general public good.

Procurement Contracts

The government generally satisfies its acquisition requirements through a procurement contract. The framework for federal procurement contracts is contained in the Federal Acquisition Regulation (FAR) and its DoD supplement—the Defense Federal Acquisition Regulation Supplement. Those regulations are intended to define a system that provides for quality products on a timely basis at reasonable costs. The system relies on full and open competition (with some exceptions) and available to all responsible contractors.

The contracting process begins with an agency conducting market research and developing an acquisition plan. The program office, in conjunction with the ultimate user, develops a requirements document (i.e., a statement of work) and evaluation criteria to be used in source selection. Offers are solicited and an award is made. The award takes the form of a formal contract that defines the rights and responsibilities of the contracting parties, especially including deliverables, schedule, and forms of payment.

Grants and Cooperative Agreements

As defined in the Federal Grant and Cooperative Agreement Act,
 a grant or a cooperative agreement is a legal instrument used by a federal agency to enter into a relationship whose principal purpose is assistance (that is, the transfer of something of value to the recipient to carry out a public purpose of support or stimulation authorized by U.S. law). This stands in contrast to procurement contracts used for the very different purpose of acquiring goods and services for the direct benefit or use of the U.S. Government. When providing assistance, agencies must use grants when substantial involvement between the recipient and the government is not contemplated and cooperative agreements when substantial involvement is contemplated. Cooperative agreements are a form of financial assistance for circumstances in which the government desires joint participation in the program with the recipient. Traditionally, grants and cooperative agreements have been executed with academia and other nonprofits in the furtherance of basic research efforts. Under these arrangements, the recipients share their results by publishing in public forums their research findings.

Office of Management and Budget (OMB) circulars A-110, “Uniform Administrative Requirements for Grants and Agreements with Institutions of Higher Education, Hospitals, and Other Non-Profit Organizations,”
 and A-102, “Grants and Cooperative Agreements with State and Local Governments,”
 contain guidance on issuing grants and cooperative agreements. For the DoD, the controlling regulation is the DoD Grants and Agreement Regulation (DODGAR).
 

Other Transactions for Prototype Projects

“Other transactions” (OTs) is the term commonly used to refer to the 10 U.S.C. 2371 authority to enter into transactions other than contracts, grants, or cooperative agreements. This basic authority is permanent and has been incorporated by the DoD into technology investment agreement (TIA) instruments. TIAs are considered assistance agreements. The Department currently has another authority, which is temporarily called “other transactions for prototype projects.” This type of OT is authorized by DoD authorization acts with sunset provisions and is found in the U.S. Code as a note in 10 U.S.C. 2371. Section 845 of Public Law 103-160, as amended, authorizes the use of OTs, under the authority of 10 U.S.C. 2371, for prototype projects directly relevant to weapons or weapons systems proposed to be acquired or developed by the DoD. This acquisition instrument commonly is referred to as an OT for a prototype project, or a “Section 845 OT.” Section 845 provides temporary authority to award OTs in certain circumstances for prototype projects that are directly relevant to weapons or weapons systems proposed to be acquired or developed by the Department.

OTs for prototype projects generally are not subject to the federal laws and regulations governing procurement contracts. As such, they are not required to comply with the FAR, its supplements, or laws that are limited in applicability to procurement contracts. For example, OTs for prototype projects allow for flexibility in accounting practices and auditing procedures, and can result in intellectual property provisions that differ from those usually found in regular procurement contracts.

This acquisition authority, when used correctly, is a vital tool to help the Department achieve the civil and military integration that is critical to reducing the cost of Defense weapons systems. OT authority for prototype projects may be used when:  

· There is at least one nontraditional Defense contractor participating to a significant extent in the prototype project; or 

· No nontraditional Defense contractor is participating to a significant extent in the prototype project, but at least one of the following circumstances exists:  

· At least one-third of the total cost of the prototype project is to be paid out of funds provided by non-government parties to the transaction; and/or

· The agency senior procurement executive determines in writing that exceptional circumstances justify the use of a transaction that provides for innovative business arrangements or structures that would not be feasible or appropriate under a procurement contract. 

Agencies are encouraged to pursue competitively awarded prototype projects that can be adequately defined to establish a fixed-price type of agreement and attract nontraditional Defense contractors to participate to a significant extent. 

OT Advantages

As noted previously, it is in the DoD’s interest to integrate the government and commercial sectors of the national technology and industrial base, to include commercial companies and the commercial business units of traditional defense contractors. Under OTs for prototype projects, traditional defense contractors should be encouraged to integrate commercial companies into the prototype projects. That is, they should seek out commercial companies or commercial business units when the commercial companies can provide state-of-the-art technologies and off-the-shelf products that can reduce the government’s acquisition costs and solve operational challenges. 

Streamlined commercial subcontracting is one advantage of an OT for prototype projects. Privity of contract with subcontractors at any tier in a traditional contract does not exist. The government must deal with the prime contractor, who has a contract relationship with the subcontractors. While PMs have, with and without permission of the primes, dealt directly with the subcontractors and their issues, this practice has legal issues. The authority for OTs for prototype projects allows the parties to create new relationships, which include the managing the suppliers rather than the supplies. This managing of suppliers is a “best commercial practice” noted by the General Accounting Office (GAO) in its report “Best Practices: DoD Can Help Suppliers Contribute More to Weapons System Programs.”

The ability to establish long-term strategic relationships with key suppliers is another advantage of this authority. Both the aforementioned GAO report and a 2000 RAND report titled “Commercial Approaches to Weapons Acquisition” point out the problem of the FAR contract system requiring actions that cause contractual flow-down provisions that are inconsistent with the goal of long-term commercial relationships. OT for prototype projects authority can been used to deal directly with strategic alliances, requiring no required flow-down provisions to lower-tier subcontractors, and establishing trust relationships in the contractual vehicles. Using commercial practices to solicit and award commercial contracts can attract nontraditional contractors to do business with the DoD. 

The use of payment methods that focus on technical accomplishments also is an important advantage of OTs for prototype projects. Payable milestone relationships are commercial-like when neither party is dominant in the marketplace. Paying for observable accomplishments or events causes program focus but requires trust on the part of both parties. In particular, the seller must be able to trust that the buyer will pay even if the undefined technical task is not completely finished, not because of effort but because of the nature of the work. 

The ability to recover funds from the contractor and reuse them for program purposes also may be an advantage of OTs for prototype projects. The biggest power or benefit these agreements may be realized by allowing the defense contractor to use its Independent Research and Development (IR&D) funds or a commercial business to use its existing funds that were set aside for commercial investments in new technology to expand the technology alternatives or concepts in early phases of a program. This sharing of the costs to investigate new technologies, mature existing or developing technologies, or test new technologies in a military environment is a funds multiplier. Under FAR-based contracts, contractors are prohibited from commingling funds received under a contract with IR&D funds.
 In contrast, commingling of IR&D and government funds is permitted under OTs for prototype projects.
 By DoD policy, federal funds received for work performed under OTs for prototype projects are credited to the IR&D pool.
 These federal funds become an extension (or credit) to the funds used by the contractor to foster its undertakings in the IR&D pool. For example, the contractor might allocate $100,000 to perform a particular IR&D project. It combines this undertaking with an OT for prototype projects tasking and spends $200,000 in the IR&D pool. The government funds are paid under the OT for prototype projects and are credited to the IR&D pool. The result is $200,000 of work charged at the IR&D rates, but only $100,000 to the IR&D pool.

Agencies are encouraged to pursue competitively awarded prototype projects that can be adequately defined to establish a fixed-price type of agreement and attract nontraditional defense contractors to participate to a significant extent. 

Acquisition planning and any expected follow-on activity are essential ingredients of a successful prototype project. Prototype projects should use a team approach. Early and continued communication among all disciplines, including program management, logistics, test and evaluation, and legal counsel, will enhance the opportunity for a successful project.

Technology Investment Agreements

The basic idea behind a TIA is flexibility. TIAs allow the DoD to enter into agreements with firms that will not or cannot participate in government cost-reimbursement R&D FAR contracts or standard federal assistance awards. These firms might be small, start-up technology firms supported by venture capital, leading-edge technology firms that have never performed a government R&D contract, or industry giants that have chosen not to operate in the government market. The key advantages of TIAs are as follows:

· Many of the regulatory controls associated with a procurement contract, grant, or cooperative agreement do not apply to a commercial firm under a TIA. Such controls include government audit, government cost principles, compliance with the Cost Accounting Standards when applicable, compliance with the Truth in Negotiations Act,
 and subcontracting requirements. Because these advantages come without the fixed contractual terms of the normal, regulated FAR contract, the government PM’s responsibilities are increased under a TIA.

· Commercial business practices are acceptable. For example, TIAs allow the use of periodic payments based on the achievement of agreed-upon technical milestones rather than the simple accumulation of costs under government-mandated cost accounting rules.

· Greater flexibility is available to negotiate appropriate terms and conditions, including patent rights for inventions and ownership of data generated are subject to negotiation, negotiation of the Government-Purpose License Rights clause and “march-in rights,” and the government to negotiate all license rights in generated technical data and computer software regardless of existing regulations.

· Technical insight—enhanced visibility into research at every level;

· Leverage of government resources, resulting in risk reduction; and

· Decreased oversight requirements, an advantage that has the potential for cost reduction.

Because these advantages come without the fixed contractual terms of the normal, regulated FAR contract, the government program manager’s responsibilities are increased under a TIA.

The traditional contractual relationship of prime contractor/subcontractor(s) lacks visibility into the research work at levels beneath the prime. Unlike the traditional “prime/sub” relationship of a contract, TIA team members (regardless of business size) can have equal standing within the team organization and, more importantly, with the PM. Thus, the PM has visibility into the research at all levels. This greatly increases the impact of the PM’s advice and guidance during the program. Because the team is sharing investment and project risk, it is critical that the PM recognize the needs and desires of all team members.

Unlike contracts, which focus on completing the detailed statement of work, the emphasis in TIAs is on managing change and working with team members to successfully meet the technology goal.

TIAs will be covered by the pending publication of Part 37 and one other part of the DODGARS. The ability to recover funds from a recipient and reuse the funds for program purposes may be another TIA advantage. TIAS also exempt certain information received from offerors from disclosure under the Freedom of Information Act.

Solicitation Methods

Requests for Proposals, Broad Agency Announcements, and Research Announcements

Requests for proposals (RFPs) are a solicitation method described in FAR Part 15 and are applicable to procurement contracts. Using performance-based statements of work, the government describes, in the RFP, the results desired—or the “what”—and allows the contractor to propose the “how” they will achieve the desired results. Standard proposal formats are prescribed and the process for disputes or errors is discussed.

Broad agency announcements (BAAs) are a competitive solicitation method for basic and applied research and the development goods or services not related to the development of a specific system or hardware procurement. BAAs are announced on the Federal Business Opportunities Web site
 and are general in nature, identifying areas of research interest (including criteria for selecting proposals) and soliciting the participation of all offerors capable of satisfying the government’s need. The selection of multiple proposals that offer unique and innovative ideas is expected if funds exist. Award instruments under BAAs include procurement contracts, grants, cooperative agreements, OTs for prototype projects, and/or TIAs. When it is determined that a procurement contract will not be used, the solution should take the form of a research announcement (RA). 

Unsolicited Proposals

Sometimes industry can create its own contracting opportunities by submitting unsolicited proposals to perform R&D work or to introduce a new or improved item that may be of interest to the DoD. To be considered, a company’s unsolicited proposal must offer the government a unique and innovative concept. The proposal should contain an abstract of the proposed effort, the method of approach, and the extent of the effort. It also should include a proposed price or estimated cost. If the proposal includes any proprietary data, the company should protect against disclosure to third parties by clearly marking such data with a restrictive legend. For detailed guidance on the preparation of unsolicited proposals, see the publication “Selling to the Military,” available at http://www.acq.osd.mil/sadbu/publications/selling/.
Incentives

Government Incentives

The DoD relies on private industry to provide leading-edge technologies at an affordable cost throughout a system’s life cycle. Consequently, the DoD’s suppliers must be innovative, efficient, and effective and should be rewarded with properly constructed cash and non-cash incentives.

In the past, the government–contractor relationship has been characterized as problematic and adversarial. There were disconnects between the contractual incentives to achieve the government’s desired performance and the motivational factors driving the contractor. 

Properly structured contractual incentives, as part of the overall business relationship, can maximize value for all parties. Contractual incentives should target the business relationship between the government and the contractor in such a way as to produce maximum value for taxpayers, for the contractor, for the warfighter, and for the organization in pursuit of its mission. The DoD not only must improve its ability to use existing contractual incentives, but also must develop a range of new and innovative contractual incentives. 

Currently, the DoD’s contract policies and methods contain certain disincentives to the development and insertion of beneficial technologies. These disincentives can be present in the S&T, development, production, and support phases of a system’s life cycle. Note that technology insertion for the purpose of enhancing a system’s performance or capabilities generally is encouraged by contract policies and methods. However, technology insertion for cost reduction, both during development and procurement and over the total life-cycle sustainment, often encounters financial disincentives.

Milestone payments paid for the completion of an observable technical event are a method to provide incentives for the contracting parties to strive for better research results while avoiding many FAR-based requirements found in cost-type R&D contracts.

Contractor Incentives

To expand the DoD’s access to commercial developers and their technology, commercial incentives should be used. Factors that impact a company’s decision whether to participate in a government effort include the selected solicitation method, instrument structure (including cash and non-cash incentives), and contract administration methods. A commercial incentive would increase the contractor’s profit, market share, and/or intellectual property rights.

Enhanced communications also might serve to incentivize contractor participation. For example, the presolicitation information exchange process might include sharing government technology roadmaps for the DoD’s critical future requirements and comparing them with industry’s commercial technology development plans. 

Non-Cash Incentives

Award-Term Incentives

Award-term incentives are performance-based incentives designed to entice the contractor to execute an orderly transition of workload, provide superior support, and control prices through extensions or reductions of the term directly based on performance. When using award-term incentives, the government establishes objective performance parameters in the underlying contract and announces up front that it intends to shorten or lengthen the period of contract performance (minimum and maximum), based on the contractor’s performance against the parameters. The objective of this tactic is to establish long-term contractor relationships with proven producers of products or services.

The award term structure is similar to that for an award fee, but the incentive is a performance period rather than cash. This is effective if performance metrics are objective and when a long-term business relationship is of value to the government and the contractor. 

Points are awarded during each year of the contract based on performance in each performance measurement category. Decisions on extending or shortening the contract are made on a year-by-year basis, based on a moving, multi-year average of the contractor’s overall point total. Extensions can be set, based on performance that exceeds requirements rather than just meeting them. 

Intellectual Property Rights

Ownership of intellectual property (IP) without government licenses, or negotiation of fewer government IP rights, is another form of non-cash incentives.

Cost-Based Incentives

Share-in-Savings Provisions

Share-in-savings (SIS) provisions are cost-based incentives. A SIS contract encourages contractors to apply ingenuity and innovation to get the work done quickly and efficiently to share in the savings attributed to their planning and execution.

SIS provisions are best used when the anticipated return on investment is large enough to make this a viable business proposition for the contractor. With this tactic, the risk shifts from the government to the contractor, with commensurate opportunity for contractor reward for successful performance. Because of the risks involved, a partnership approach between the government and the contractor is required. The idea is to allow the contractor to apply ingenuity and innovation to efficiently deliver the requirement instead of dictating the government’s preferred approach. 

At this time, the DoD is in the process of implementing DFARS coverage for contractors to share savings. Contractors are encouraged to reduce costs via an advance agreement. Contractor actions include reduced management costs, facilities consolidation, modernization of facilities, and outsourcing. Savings can be shared, under proposed rules, up to 50 percent of the realized cost reduction over no more than five years.

Chapter 3
Programs That Facilitate Transition

Technology transition does not come naturally and can be very difficult. It requires positive actions by people interacting throughout the system in order to be successful. It requires a marketplace (commercial or military) for the technology and appropriate applications for those markets. The following programs were specifically designed to assist the community in developing new technologies to be successfully transitioned. In most cases, these programs are another source of funds outside a specific program to support transition efforts.

Advanced Concept Technology Demonstration Program

In early 1994, the DoD initiated a program designed to help expedite the transition of maturing technologies from the developers to the users. The ACTD program was developed to help adapt the DoD acquisition process to today’s economic and threat environments. ACTDs emphasize technology assessment and integration rather than technology development. The goal is to provide a prototype capability to the warfighter and to support the warfighter in the evaluation of that capability. The warfighters evaluate the capabilities in real military exercises and at a scale sufficient to fully assess military utility.

ACTDs are designed to allow users to gain an understanding of proposed new capabilities for which there is no user experience base. Specifically, they provide the warfighter opportunities to:

· Develop and refine the warfighter’s concept of operations to fully exploit the capability under evaluation, 

· Evolve the warfighter’s operational requirements as the warfighter gains experience and understanding of the capability, and

· Operate militarily useful quantities of prototype systems in realistic military demonstrations and, on that basis, make an assessment of the military utility of the proposed capability.

There are three potential outcomes of ACTD operational demonstrations. The user sponsor may recommend acquisition of the technology and fielding of the residual capability that remains at the completion of the demonstration phase of the ACTD, to provide an interim and limited operational capability. If the capability or system does not demonstrate military utility, the project is terminated or returned to the technology base. A third possibility is that the user’s need is fully satisfied by fielding the residual capability that remains at the conclusion of the ACTD, and there is no need to acquire additional units.

Participation in the Program

The Deputy Under Secretary of Defense for Advanced Systems and Concepts [DUSD(AS&C)] is responsible for selecting and approving ACTDs. Ideally, a user/developer team, having combined a critical operational need with maturing technology, will develop an ACTD candidate for consideration. The AS&C staff is available to assist in team development, concept refinement, and clarification of the ACTD’s basic criteria and attributes. When the details of the concept are defined, a briefing is presented to the DUSD(AS&C). The concept may be accepted for further discussion, deferred with guidance for refinement, or rejected. If accepted, a briefing is presented to the “Breakfast Club,” an advisory group of senior acquisition and operational executives, for their review and assessment. The candidate ACTDs are then presented to the Joint Staff, through the Joint Warfare Capabilities Assessment and the Joint Requirements Oversight Council, for their review and recommended prioritization.

According to an October 30, 2001 memorandum, “ACTD proposals should address the Department’s most pressing and urgent military issues. Additionally, they should support the Department’s transformation goals and objectives. All proposals should begin with a statement of the problem they intend to solve and the proposed capabilities addressing this problem.”

The ACTD Web site, at http://www.acq.osd.mil/actd/, is another source of information on this topic.

Commercial Operations and Support 
Savings Initiative

The goals of the Commercial Operational and Support Savings Initiative (COSSI) were to improve readiness and reduce operations and support (O&S) costs by inserting existing commercial items or technology into military legacy systems. COSSI emphasized the rapid development and fielding of prototypes based on current commercial technology. 

Many DoD systems require maintenance long beyond the useful life initially anticipated. Extending the service life of military systems increases the costs of ownership (i.e., O&S costs). For the purposes of COSSI, O&S costs are the costs of owning and operating a military system, including the costs of personnel, consumables, goods and services, and sustaining the support and investment associated with the peacetime operation of a weapons system.
 One way to reduce O&S costs is to take advantage of the commercial sector’s technological innovations by inserting commercial technology into fielded weapons systems. COSSI funding leveraged technology developments made by commercial firms, reducing R&D costs for the DoD.

COSSI involved a two-stage process. In Stage I, COSSI funds were used to perform the non-recurring engineering, testing, and qualification that typically are needed to adapt a commercial item/technology for use in a military system. Selected contractors developed, fabricated, and delivered a prototype “kit” to a military customer for installation into a fielded DoD system. Each prototype kit consisted of a commercial item, or a combination of commercial items, that had been adapted, qualification-tested, and readied for insertion. Stage I generally lasted two to three years. Stage II involved the purchase of production quantities of the prototype kits.

Since COSSI funding began in Fiscal Year 1997, 77 projects have been funded through the program. COSSI has contributed an investment of $234 million, and contractor spending has contributed another $143 million. The estimated total O&S savings from these projects is $1.32 billion.

Participation in the Program 

The available funding for COSSI projects was eliminated beyond FY 2002. The services should undertake to implement the essential elements to ensure continued reduction in life-cycle costs. To encourage this action, Congress passed, in Section 822 of the National Defense Authorization Act for FY 2002, a provision that allows sole-source follow-on procurement contracts if technology development programs negotiate contractual agreements like those performed under the COSSI program. 

Defense Production Act Title III Program

The mission of the Defense Production Act Title III Program (Title III) is to create assured, affordable, and commercially viable production capabilities and capacities for items that are essential to the national defense. By stimulating private investment in key production resources, Title III helps to:

· Increase the supply, improve the quality, and reduce the cost of advanced materials and technologies needed for the national defense; 

· Reduce U.S. dependency on foreign sources of supply for critical materials and technologies; and 

· Strengthen the economic and technological competitiveness of the U.S. defense industrial base. 

Title III activities serve to lower defense acquisition and life-cycle costs and to increase defense system readiness and performance through the use of higher quality, lower cost, and technologically superior materials and technologies. 

Title III authorities can be used to address the following:

· Technological obsolescence (i.e., when a newer technology replaces an older one and the capability to produce the older technology falls into disuse and is gradually lost). With Title III authorities, flexible manufacturing capabilities can be created to produce aging technologies in an efficient and affordable manner. Alternatively, these authorities can be used to consolidate and maintain production capabilities that otherwise would be lost due to changing market conditions, even though such capabilities are still needed for Defense purposes and still can be operated in an efficient and profitable manner.

· Low and/or irregular demand (i.e., when the demand for an item is inadequate to support continuous production, so the delivery of the item is delayed by the time to obtain materials required to produce the item or by the production queuing time. Title III purchase commitments can be made to consolidate and level demand for key production capabilities, providing incentives for suppliers to maintain and upgrade these capabilities and to respond to defense acquisition needs in a timely fashion. Purchase commitments also can be used to reserve production time to ensure timely access to key production resources for the fabrication of critical defense items.

· Producers exiting the business (i.e., when companies go out of business or drop product lines that no longer fit their business plans). Title III authorities can be used to support the transfer of production capabilities to new sources.

Participation in the Program

While virtually all Title III projects promote the integration of commercial and military production to achieve lower Defense costs and to enable earlier Defense access to, and use of, emerging technologies, “dual produce” represents a new thrust area for the Title III program. Dual produce projects will be identified by a government/industry working group to develop a list of general project areas and by publishing a BAA based on this list to solicit proposals from industry and DoD organizations. Projects will be selected based on potential cost savings—both direct savings from the projects themselves and indirect savings from the broader application of demonstrated capabilities to other Defense items.

The Title III program is a DoD-wide initiative under the Director, Defense Research and Engineering (DDR&E). Management responsibilities include program oversight and guidance, strategic planning and legislative proposals, approval of new projects, and liaison with other federal agencies and Congress. 

The Air Force serves as the executive agent for the program within the DoD. The Title III Program Office, located at Wright-Patterson Air Force Base, Ohio, is a component of the Manufacturing Technology Division of the Air Force Research Lab. The program office identifies and evaluates prospective Title III projects, submits projects for approval by DDR&E, structures approved projects and implements contracting and other business actions related to projects, oversees active projects, provides for the sale and use of materials acquired through Title III contracts, and provides planning and programming support to DDR&E. For further information on the DoD Title III program, visit http://www.dtic.mil/dpatitle3/.

Dual-Use Science and Technology Program

A dual-use technology is one that has both military utility and sufficient commercial potential to support a viable industrial base. The government objectives of the Dual-Use Science and Technology (DUST) program are:

· Partnering with industry to jointly fund the development of dual-use technologies needed to maintain the DoD’s technological superiority on the battlefield and industry’s competitiveness in the marketplace, and

· Making the dual-use development of technologies with industry a normal way of doing business in the services.

These objectives are accomplished through the use of streamlined contracting procedures and cost sharing between the Office of the Secretary of Defense, the services, and industry.

The industry objective for the program is to achieve the following benefits:

· Leveraging scarce science and technology funding,

· Providing a vehicle to form beneficial partnerships with other firms, Defense labs, or universities;

· Gaining access to advanced technology; and

· Increasing the potential for transition of technologies into defense systems, which can lead to increased markets. 

· The recently published DoD guide to dual-use technology development highlights the advantages of fostering these kinds of relationships.

Joint Experimentation Program

Joint experimentation is defined as the application of scientific experimentation procedures to assess the effectiveness of proposed (hypothesized) joint warfighting concept elements to ascertain whether elements of a joint warfighting concept cause changes in military effectiveness.
 The Joint Experimentation program is lead by the U.S. Joint Forces Command, with support from the Joint Staff, other combatant commands, services, and Defense agencies. The Joint Experimentation program examines new warfighting concepts and techniques, either by modeling and simulation or through exercises with actual forces. The results of these experiments are used to shape the concepts, doctrine, and materiel systems requirements for the future joint force. One of the key focus areas is on joint interoperability, to ensure that our service capabilities operate as one unified force during future conflicts. Selected high-payoff technologies may be examined during the joint experimentation process. This program works closely with the ACTD program, assisting in improving and demonstrating ACTD products. A progress report on the program is available at http://www.dtic.mil/doctrine/jel/jfq_pubs/1325.pdf.

Participation in the Program

There is limited funding associated with the Joint Experimentation program. The majority of the funding is used to obtain the participation of the military units involved and to provide the support needed for the events. In general, candidate technologies must address major future joint force capability shortfalls. The technology must be sufficiently mature to demonstrate in an actual exercise. In certain cases, surrogate capabilities may be used, or the system may be represented in computer simulations. Entry is easiest for contractors that come to the table with a fully funded proposal.

The J-9 (Joint Experimentation) staff at Joint Forces Command (JFCOM), Norfolk, Virginia, can provide more information on opportunities and needed capabilities. Each service conducts its own experimentation programs and participates in the Joint Experimentation program. The relevant service experimentation point of contact (e.g., U.S. Army Training and Doctrine Command) can provide information on opportunities.

Manufacturing Technology Program

The DoD Manufacturing Technology (ManTech) Program focuses on the need of weapons system programs for affordable, low-risk development and production. It provides the crucial link between technology invention and development, and industrial applications. It matures and validates emerging manufacturing technologies to support low-risk implementation in industry and DoD facilities (e.g., depots and shipyards). The program addresses production issues, from system development through transition, to production and sustainment. By identifying production issues early and providing timely solutions, the ManTech program reduces risk and positively impacts system affordability by providing solutions to manufacturing problems before they occur. The program vision is to realize a responsive, world-class manufacturing capability to affordably meet the warfighters’ needs throughout the Defense system life-cycle. 

The ManTech program draws on technology created throughout the S&T base and works in harmony with performance technology demonstration efforts, weapons system development, production, and support activities; and acquisition reform efforts, including those focused on Defense use of commercial items and specifications. Tight collaboration and mutual leverage with these many DoD activities is a mandatory characteristic of the ManTech program. Collaborative efforts also include non-DoD organizations, such as the National Aeronautics and Space Administration, Department of Commerce, Department of Energy, and National Science Foundation. The program is executed by the three military departments (Army, Navy, and Air Force), the Defense Logistics Agency (DLA), and the Defense Advanced Research Projects Agency (DARPA). At the Office of the Secretary of Defense level, the program is managed by the Deputy Under Secretary of Defense for Science and Technology (DUSD[S&T]). 

Participation in the Program

A unified planning process is used to identify and prioritize weapons system requirements and the pervasive needs of the industrial base to support those requirements. The planning process is coordinated by the Joint Defense Manufacturing Technology Panel, its four subpanels, and its two ad-hoc working groups. Panel interaction with industry is facilitated by the National Center for Advanced Technologies. Through analysis of the requirements and technology base efforts, technological opportunities (projects) with direct application to DoD needs are identified for potential ManTech program investment.

For component-unique projects (i.e., those affecting the needs of only one service), project execution and implementation responsibility lies with the individual component. For more pervasive or joint projects, DARPA, one of the services, or DLA is designated as the lead based upon internal capability and/or ownership of the first demonstration application. A variety of activities are utilized in the performance of ManTech efforts. These include centers of excellence, consortia, private industry, academia, and government facilities. For more information on the ManTech program, visit http://www.dodmantech.com/index.shtml.

Quick Reaction Special Projects Program

If authorized for 2003, the Quick Reaction Special Projects (QRSP) program will be used to initiate high-priority or high-leverage S&T projects in the execution year. Projects will be initiated at the direction of the USD(AT&L) or DDR&E. The program funds will be managed by the DUSD(S&T). QRSP projects will be conducted by a military department or Defense agency with active S&T programs, awarded competitively. Examples of the types of projects that are envisioned include accelerating promising R&D.

Small Business Innovation Research Program

Congress created the Small Business Innovation Research (SBIR) program in 1982 to help small businesses more actively participate in federal R&D. Each year, 10 federal departments and agencies are required to reserve a portion of their R&D funds for award to small businesses under the SBIR program: the Departments of Agriculture, Commerce, Defense, Education, Energy, Health and Human Services, and Transportation; the Environmental Protection Agency, the National Aeronautics and Space Administration, and the National Science Foundation. 

DoD’s SBIR program funds early-stage R&D projects at small technology companies—projects that serve a DoD need and have the potential for commercialization in the private sector and/or military markets. The program, funded at approximately $773 million in FY 2002, is part of a larger ($1.5 billion) federal SBIR program administered by 10 federal agencies.

The Small Business Innovation Research Program Act of 2000
 extended the SBIR program’s authorization to September 30, 2008. According to Congress’s findings reported in this act, “the SBIR program made the cost-effective and unique research and development capabilities possessed by the small businesses of the nation available to federal agencies and departments,” and “the innovative goods and services developed by small businesses that participated in the SBIR program have produced innovations of critical importance in a wide variety of high-technology fields, including biology, medicine, education, and defense.”

Congress further states “the SBIR program is a catalyst in the promotion of research and development, the commercialization of innovative technology, the development of new products and services, and the continued excellence of this nation’s high-technology industries….The continuation of the SBIR program will provide expanded opportunities for one of the nation’s vital resources, it’s small businesses, will foster invention, research, and technology, will create jobs, and will increase this nation’s competitiveness in international markets.”

As part of its SBIR program, the DoD issues an SBIR solicitation twice a year, describing its R&D needs and inviting R&D proposals from small companies (i.e., firms organized for profit with 500 or fewer employees, including all affiliated firms). Companies apply first for a six-month Phase I award of $60,000 to $100,000 to test the scientific, technical, and commercial merit and feasibility of a particular concept. If Phase I proves successful, the company may be invited to apply for a two-year Phase II award of $500,000 to $750,000 to further develop the concept, usually to the prototype stage. Proposals are judged competitively on the basis of scientific, technical, and commercial merit. Following the completion of Phase II, companies are expected to obtain further funding from the private sector and/or non-SBIR government sources (in “Phase III”) to develop the concept into a product for sale in private sector and/or military markets.

Participation in the Program

As noted above, eligible companies must have no more than 500 employees and must be the primary place of employment of the principal investigator. In addition, they must be: 
· American owned and independently operated, 

· For-profit, and 

· The principal researcher employed by small business. 

Each of the 10 federal departments and agencies selects its own R&D topics for the SBIR program and accepts proposals. The SBA collects solicitation information from all participating agencies and publishes it quarterly in a pre-solicitation announcement at http://www.sbaonline.sba.gov/sbir/indexprograms.html.

Following the submission of proposals, agencies make SBIR awards based on small business qualification, degree of innovation, technical merit, and future market potential. Small businesses that receive awards or grants then begin the three-phase program. 

Appendix C describes a number of successes achieved by small business participants in the SBIR program. For more information on the program, visit http://www.sba.gov/sbir/indexsbir-sttr.html.

DoD Challenge Program

The DoD Challenge Program was originally included in response to Section 812 of the Fiscal Year 2000 National Defense Authorization Act.
 It was approved on a pilot basis for implementation by the Under Secretary of Defense for Acquisition, Technology, and Logistics on March 31, 2000. The Act requested the DoD to develop a plan to “provide for increased innovative technology for acquisition programs of the DoD from commercial private-sector entities, including small business concerns.” A team was created to develop the plan. The team found:

In some cases, prime contractors resist the adoption of outside technologies or seek to bring subsystem work in-house, even when there are more capable and innovative sources outside the firm. This finding is consistent with the results of a 1997 Defense Science Board study, which found that the DoD’s prime contractors often have economic incentives to use in-house suppliers in ways that are at odds with the Department’s interest in fostering innovation and technology insertion.

In this respect, Defense procurement markets differ significantly from competitive commercial markets, where there are competitive pressures to bring innovative new technologies into a program throughout development and production, and to outsource when stronger capabilities exist outside the firm. 

While this plan was not fully developed, Congress provided $12.5 million for the Challenge Program  FY 2002, with plans for an additional $25 million for FY 2003, which suggests continued congressional interest. However, the new Challenge Program is focused on SBIR technology Phase III implementation. PMs should be on the lookout for opportunities for their programs by tracking Phase II SBIR successes. PMs can request funding from the Challenge Program to assist with the implementation into their programs.

Participation in the Program

No announcement has been made about the process for the FY 2002/2003 funded Challenge Program. However, initial planning for the Challenge Program authorized for FY 2000
 provided that each company that bids to be the prime contractor would be required to include an “innovative technology insertion plan” in its offer. In competitive acquisitions, the quality of the insertion plan would be a significant source selection criterion. In sole-source acquisitions, the offeror’s insertion plan would be reviewed independently before contract award by a panel appointed by the program executive officer.

In the insertion plan, the offeror would need to describe how it planned to implement the following practices, encouraged to foster sub-tier competition and technology insertion from commercial firms:

· Competitive sourcing of subsystem development and production. Specifically, for the 10 largest subsystems and any other subsystems that offer significant opportunities for technology insertion, the offeror would be required to state (1) which of these subsystems would be awarded to another firm that already has been selected through a competitive process, and (2) which of these subsystems the offeror would award to a source that would be selected in the future through a competitive process.

· Adaptability of the acquisition program and its subsystems, through such features as open system architecture, to enable a wide array of competing approaches to the subsystems’ design and production.

· Technology upgrade cycles, to foster the insertion of new, cost-saving and performance-enhancing technologies into the acquisition program and its subsystems through the course of the contract.

· Subcontracting of the RDT&E effort to small technology companies, which are a particularly potent source of innovation and are effective vehicles for technology insertion. Specifically, the offeror would be required to state the total amount of RDT&E funding provided under the contract that it planned to outsource to small business.

The offeror also would be asked to identify, in its insertion plan, incentives that it would like to be included in the contract to facilitate the successful implementation of the insertion plan, including (1) an award fee for the offeror, or an award-fee bonus, based on successful implementation; and/or (2) opportunities for the offeror to share significantly in the cost savings and performance benefits resulting from the technology insertion.

Small Business Technology Transfer Program

The Small Business Technology Transfer (STTR) program is a small business program that expands funding opportunities in the federal innovation R&D arena. Central to the program is the expansion of the public/private sector partnership to include joint venture opportunities for small businesses and the nation’s premier nonprofit research institutions. STTR’s most important role is to foster the innovation necessary to meet the nation’s S&T challenges in the twenty-first century. 

Small business has long been where innovation and innovators thrive, but the risk and expense of conducting serious R&D efforts can be beyond the means of many small businesses. Conversely, nonprofit research laboratories are instrumental in developing high-tech innovations, but frequently, their innovation is confined to the theoretical rather than the practical. STTR combines the strengths of both entities by introducing entrepreneurial skills to high-tech research efforts. 

Each year, five federal departments and agencies are required under the STTR program to reserve a portion of their R&D funds for award to small business/nonprofit research institution partnerships: the Departments of Defense, Energy, and Health and Human Services; the National Aeronautics and Space Administration; and the National Science Foundation.

Participation in the Program

Small businesses must meet certain eligibility criteria to participate in the STTR program. They must be:

· American owned and independently operated, 

· For-profit, and 

· Limited in size to no more than 500 employees. (However, there is no size limit for a nonprofit research institution).

A nonprofit research institution also must meet certain eligibility criteria. It must:

· Be located in the United States, and

· Meet one of three definitions: (1) nonprofit college or university, (2) domestic nonprofit research organization, or (3) federally funded R&D center (FFRDC).

Each of the five participating federal agencies designates its own R&D topics for the STTR Program and accepts proposals. The SBA collects solicitation information from the participating agencies and publishes it periodically in a pre-solicitation announcement. The SBA’s pre-solicitation announcements, available at http://www.sbaonline.sba.gov/sbir/indexprograms.html, are the single source for the topics and anticipated release and closing dates for each agency’s solicitations.

Following the submission of proposals, agencies make STTR awards based on small business/nonprofit research institution qualification, degree of innovation, and future market potential. Small businesses that receive awards or grants then begin a three-phase program. 

Phase I is the startup phase. Awards of up to $100,000, for approximately one year, fund the exploration of the scientific, technical, and commercial feasibility of an idea or technology. Phase II awards of up to $500,000, for as long as two years, expand Phase I results. During this period, the R&D work is performed and the developer begins to consider commercial potential. Only Phase I award winners are considered for Phase II. Phase III is the period during which Phase II innovation moves from the laboratory into the marketplace. No STTR funds support this phase. The small business must find private-sector or non-STTR federal agency funding. For more information on the STTR Program, visit http://www.sba.gov/sbir/indexsbir-sttr.html#sttr.

Warfighting Rapid Acquisition Program

The Army established the Warfighting Rapid Acquisition Program (WRAP) to address the gap in funding resulting from the time necessary to plan, program, budget, and receive appropriations for the procurement of a new technology. WRAP is designed to shorten the acquisition cycle and provide a bridge between experimentation and systems acquisition. The goal is to put new weapons in the hands of soldiers faster and cheaper. Candidates for the WRAP program are selected based on urgency of need, technical maturity, affordability, and effectiveness. In order to promote program stability, candidates receive Force XXI Initiatives funding for the first two years, which allows time to build them into the overall budget.

The Army has used WRAP for several programs: the STRIKER, its new artillery observation vehicle; the Lightweight Laser Designator Rangefinder, used to determine the range of a target and relay that information back to tanks, artillery, or aircraft; and the Radio Frequency Tags, a computer tracking system used to pinpoint equipment location quickly and easily.

Participation in the Program

Army Training and Doctrine Command (TRADOC) Battle Labs normally identify and nominate WRAP candidates to Headquarters, TRADOC. The Commanding General of TRADOC reviews the WRAP candidates and requests that the Assistant Secretary of the Army (Acquisition, Logistics, and Technology) convene a WRAP Army Systems Acquisition Review Council (ASARC). The WRAP ASARCs normally are held in the March/April and September/October timeframes, although this may vary from year to year. Technology providers with potential WRAP technology should contact the appropriate TRADOC Battle Lab for details on the WRAP evaluation process. The WRAP policy guidance is contained in Army Regulation 71-9, “Materiel Requirements,” which is available at http://www.usapa.belvoir.army.mil/pdffiles/r71_9.pdf.

Chapter 4
Challenges and Considerations

The transition of technology from the S&T phase in the government, industry, or academia (which focuses on developing knowledge), to the PM community (which focuses on the delivery of specific products), presents both a challenge and an opportunity. It is not a “handoff” but a continuum, and it and requires a partnership between the S&T, PM staff, and requirements and sustainment communities. This transition must be actively managed to ensure that the warfighters receive the greatest possible benefit from current technology development efforts.

The purpose of this chapter is to identify issues and offer considerations for resolutions that enhance the ability of PMs to access and integrate technology throughout a system’s life cycle. The sections below present a series of challenges associated with identifying and applying new technologies. The challenges address systematic problems regarding technology insertion that pervade the acquisition and sustainment process. These challenges are as follows:

1. Technology Insertion: How to quickly deploy a useful military capability to the field and upgrade that capability in later stages of a system’s life cycle.

2. Cultural Barriers: How to overcome the disincentives, communication shortfalls, and suboptimization that occurs among the various communities that play a role in the technology transition process.

3. Knowledge Management: How to identify useful information and activity that occurs across the various communities and share that information to accomplish technology transition.

The discussion of challenges is organized around a series of questions that are relevant for each of the involved communities—requirements, S&T, acquisition, and sustainment. In response to the questions, information is offered on policies, procedures, and management techniques that address the related issue.

Issue Category 1: Technology Transition

Issue 1-A: Enabling Technology Insertion

One of the major challenges facing the DoD is modernizing legacy systems with state-of-the-art technology. Therefore, from the start of an acquisition program, it is important to consider not only how to get a useful military capability to the field quickly, but also how a system can be upgraded at later stages in its life cycle to include the latest technology, increase mission performance, reduce O&S costs, and enhance supportability.

While basic and applied research are the foundations for meeting future technology needs, other programs, such as ACTDs, warfighter experiments, and other approaches are key to accelerate transition from S&T to military weapons systems. S&T and acquisition managers must work together to collaborate on their efforts if a technology is to be transitioned into weapons systems. For example, the Air Force Applied Technology Council specifically calls for a review and technology transition plan for each ACTD. The Air Force Collaborator program is another means of connecting the S&T community with users in particular technology areas. Too many times, the system does not “plan for success” and have the requirements and resources in place for a seamless transition.

Considerations

Requirements Community

Do your requirements documents describe the essential warfighting capabilities, but give the developer the maximum possible flexibility in selecting technologies to meet the need?

Operational requirements documents (ORDs) should contain the minimum number of key performance parameters (KPPs) possible while providing an effective, interoperable system for the warfighter. The KPPs should be written in a way that allows all appropriate technologies to compete. The non-KPP requirements should be added judiciously, even though they are in the “trade space.” Requirements writers should avoid repeating boilerplate requirements from previous ORDs. The inclusion of seemingly innocuous “standard” requirements may have unintended consequences, and unnecessarily add to the developmental time, testing, and cost of a system.

Do your requirements documents use “phased” or “blocked” requirements to support evolutionary acquisition and spiral development?

The joint requirements community is attempting to make evolutionary requirements the rule, rather than the exception, for major systems. A 60 to 80 percent (or less) solution in the hands of a warfighter in combat is better than a 99 percent solution that is still in development. The use of phased requirements, or block improvements, will allow a system to be fielded and improved as technology matures. The phases should be developed with the S&T and acquisition communities, and should reflect appropriate cost/benefit tradeoff analyses. 

Do the requirements documents support technology insertion, especially technologies that reduce life-cycle costs?

As part of interoperability, requirements documents should encourage the use of open architectures, open interface standards, and alternatives that support technology insertion over the life cycle of the system. Many times, PMs prioritize technologies that produce a near-term cost reduction or improvement in performance over technologies that reduce life-cycle cost. The requirements community should examine these priorities, and ensure that technologies that reduce the life-cycle cost are given the appropriate priority—even though they may not produce as great a near-term benefit for the program. Major systems will be out in the field for decades. It is important for the systems to be as capable as possible, for as long as possible.

Are you actively involved in the S&T planning and resourcing process?

Users should actively participate, as appropriate, in the S&T planning process. Users provide input on future warfighting concepts, future plans for “new starts” of material systems, and recommendations on S&T priorities. As a caution, S&T programs need some flexibility to pursue knowledge in areas that currently do not line up with planned developmental programs. There needs to be a balance that applies appropriate resources to the support of critical future requirements and transition issues, while allowing investment in longer-term payoff areas.

Are the necessary requirements documents in place to support transition?

Sometimes, in programs like ACTDs, the system fails to “plan for success.” ORDs are not required for ACTD programs but are necessary to transition the ACTD systems into the mainstream acquisition process. This may require that assessments and analyses of alternatives be done concurrently with the ACTD, to provide the necessary analytical framework for the ORD. The schedule for requirements documents should be an integral part of the transition planning process.

S&T Community

Are technology programs prioritized on the basis of the scheduled needs and synchronized with windows of opportunity in potential user programs?

Technology projects should be prioritized in accordance with the warfighters’ projected needs and reviewed by them periodically. This review should be conducted on an annual basis by S&T leaders, warfighters, and the acquisition and/or sustainment PMs, and projects should gain funding according to the priorities established. As a forcing function to bring in new ideas, all programs should be evaluated for relevance and productivity. One way of achieving that is by eliminating the least productive projects annually, which will refresh the technology base of alternatives.

Once technologies are prioritized and funded, it is important to consider the phasing of development and upgrades to weapons system acquisition programs, and to synchronize technology developments to meet their acquisition program milestones and block upgrades. Therefore, early user involvement, along with strategic planning, are key—technology projects should be managed with the warfighter mission in mind.

Technology roadmapping involves the process of integrating warfighter needs with resources and technology opportunities. The roadmapping process should be started early in the program with probable paths for transition, and it should include participants from acquisition programs, industry, and other expert peers. After the technology’s roadmapping has been done and agreed to by all stakeholders, including the warfighter, the technology development can be pursued. The technology under development continues to be reviewed in the technology prioritization process mentioned above, and its roadmap is connected to the budget process and the investment decision process. The use of roadmaps is important because it provides discipline to investments, shows where funding is to occur, and gets commitments for resources and programs. One suggestion by a senior official was to eliminate the bottom 10 percent of projects that fail to make a strong link in the roadmap. The assertion was that this technique will refresh the technology base over time and increase the number of available alternatives.

Do you have strategies and techniques for pushing government-funded technology to commercial venues?

Technology transfer to the commercial sector maximizes the government’s investment in technology. Technology transfer occurs when the government transfers its technology to companies for further development and commercial marketing. In this way, the government leverages commercial firms’ investment in developing better, cheaper technology solutions. The companies mature the technology and find commercial applications for it—marketing the technology and broadening its use. The technology can then become available, in the form of developed commercial products, to the government at market prices for use in weapons systems. A course on commercializing government technologies is available through the National Technology Transfer Center (NTTC).
 An example of this process is where DoD invests in SBIR projects early on. 

This type of partnering with industry is a long-term approach. It can take years for technology from government sources to achieve commercial growth and maturation and technology insertion into a weapons system. The advantage, of course, is that industry provides the majority of the financial investment for development and eventually there exists a worldwide marketplace to set competitive pricing and drive future technology transitions. However, as you consider evolutionary development, it is important to start some of these projects today in order to insert your technologies into weapons systems in the future.

The development of dual-use technologies is another way to make government-funded technology available to commercial venues for further product development. This provides shared benefits between government and industry and may be another way of developing needed technology more cost-effectively. 

How are you ensuring access to the latest advanced, state-of-the-art technology within the small business technology base?

Recent contract award data (FY 2000) reveals that nearly $3 billion out of a total of $19.2 billion of DoD awards for R&D went to small businesses. These small business awards account for 16 percent of total DoD contract awards for small businesses. About 75 percent of the R&D awards to small business were for work in the S&T area—budget account categories 6.1, Basic Research; 6.2, Applied Research; and 6.3, Advanced Technology Development. The remaining 25 percent of the small business R&D awards was for demonstration and development (categories 6.4 through 6.7).

Because much technology innovation originates in small and medium-size companies, a significant amount of R&D dollars should go to small businesses at the prime and subcontract levels. The source selection process for S&T contracts should review the small business contracting plans in proposals and ensure that prime contractors are making the best use of small business technology resources.

Acquisition and Sustainment Communities

Are your program needs prioritized to focus the S&T community to respond accordingly?

Work with the S&T community, in both government and industry, to make your needs and priorities known. You should identify needs as problems to be solved, allowing the technology providers to determine how best to pursue a technology solution. Also, challenge technology providers to refresh technology alternatives and access commercial technology. Peer reviews are one practice that industry uses to “scrub” its technologies.

Do you encourage continuous competition of technology solutions (e.g., through an open continuous BAA, SBIR topics, etc.)?  

Be on the lookout for ways to keep your prime contractors competitive in terms of technologies they are incorporating into weapons systems. The warfighters need the most effective weapons systems possible; however, technologies inserted into weapons systems are not always the best available.

Despite the inherent risk-averse cultures that naturally exists, you particularly need to be open to technologies that disrupt incumbency. These technologies push the state-of-the-art, sometimes through an application of an existing technology that has never been pursued before. They have the capability to make revolutionary changes in mission performance and often challenge the current line of scientific inquiry, established S&T programs, or revenue base of the incumbent contractor.

You might keep the competition among technology solutions alive through the use of BAAs, identifying challenges that need to be addressed by the technology community. The SBIR program is another avenues to seek out technology solutions within industry, where many solutions come from cutting-edge small businesses. Even if these technologies compete with the solutions your prime contractors are proposing, you should direct the prime contractors to incorporate the best technology if the technology is worth the risk.

Prime contractors should be required to submit a plan, as part of their proposal, describing how they will manage the competitive environment (they must create an environment to keep competition going at the subcontractor level and create competitive alternatives).

To encourage favorable partnerships between large and small businesses, and to encourage prime contractors to implement the best technology solutions, during source selection the program office should request that potential prime contractors submit a subcontracting plan. The plan, which will be rated during the source selection evaluation, should describe how the contractor plans to maintain the competitive technology environment at the subcontractor level and create competitive alternatives. Small business objectives do not often tip the balance in a source selection, but much more emphasis should be placed here because the ability to integrate cutting-edge technologies throughout the program will undoubtedly depend upon the small business technology base. 

Another way to encourage the use of small businesses in order to access their technologies is by tying prime contractor incentives, such as award fee, to their use of small businesses as subcontractors. This incentivizes prime contractors to meet the DoD’s small business contracting goals and often results in very innovative technologies being employed in weapons systems.

Acquisition Community

Is your program designed to promote open standards so that new technology can more readily be integrated?

To facilitate evolutionary acquisition, use modular open systems approaches to facilitate the integration of the latest technologies and products that facilitate affordable and supportable modernization of fielded assets. There are great benefits to using commercial interface standards to the maximum extent possible. These standards support interoperability, portability, scalability, and technology insertion.

The benefits of the open systems approach include accelerating transition from S&T into acquisition and deployment, leveraging commercial investment in new technologies and products, and maintaining continued access to cutting-edge technologies and products from multiple suppliers during all phases of the acquisition process. Other benefits are mitigation of the risks associated with technology obsolescence, not being locked into proprietary technology solutions, and not relying on a single source of supply over the life of a system.

DoDI 5000.2 mandates the application of the open systems approach as an integrated business and technical strategy throughout the acquisition process. An open systems approach enables you to more rapidly develop weapons systems with demonstrated technology and facilitate future upgrades without major redesigns during all phases of the acquisition process. Open systems also permit you to continue to evaluate cutting-edge technologies for implementation and prevent them from depending upon an incumbent producer’s proprietary technology and support. A second-order benefit of open systems architecture enables you to more readily conduct business case analyses to justify decisions to enhance life-cycle supportability and continuously improve product affordability through technology insertion during initial procurement, reprocurement, and post-production support. (Note: the DUSD(S&T)’s April 2001 guide Technology Transition for Affordability: A Guide for S&T Program Managers is available on the Manufacturing Technology Information Analysis Center’s Web site at http://mtiac.iitri.org/final_tech_trans.pdf.

Are these open standards and interface specifications available to third parties for possible technology insertion?

Take steps to disseminate your interface specifications to S&T organizations, both in and out of government, which can develop and/or help identify technologies of interest. You can accomplish this through “Industry Day” meetings and other forums. Further, establishing form, fit, and function, performance-based specifications aids greatly in implementing alternative enhancements in the future. You should be receptive to unsolicited proposals in this regard.

Sustainment Community

For legacy subsystems, the opportunity to access technology rests with the specification. An older system may still have detailed design specifications that largely restrict the ability to insert new technology. However, there has been some success in transitioning older specifications to form, fit, and function performance-based specifications. This gives contractors more opportunity to integrate new technology. To motivate this process, contract incentives (discussed later) may be needed.

Issue 1-B: Identification/Selection of Technology

Identifying and selecting technologies are important early steps in weapons systems development or upgrades. There are technology “clearinghouses” (e.g., Tech Connect,
 Technology Information Clearinghouse,
 Air Force Collaborator project, and Virtual Technology Expo
) where you can identify technologies. Often PMs rely on prime contractors to identify and select technologies to insert into systems, believing the contractor will always use the best-in-class source for technology and apply it to system development. However, this is not always the case and may not be the best way to find cutting-edge technologies that are applicable to weapons systems. Working together, the requirements, S&T, acquisition, and sustainment communities must take extra effort to communicate program requirements and identify the technologies that most benefit the warfighters, regardless of their source.

Considerations

Requirements Community

Do you seek opportunities to educate technology providers and acquisition personnel on future warfighting concepts and anticipated new requirements?

Technology providers and acquisition professionals offer the best support when they understand the underlying warfighting concepts and environment. Some of these professionals understand a great deal about the warfighting environment, and some do not. Consider briefings to inform S&T and acquisition personnel about future warfighting concepts, or providing demonstrations of existing warfighting systems to show the context in which the new system will perform. In addition to education, these sessions build relationships and communication, enabling an integrated assessment of tradeoffs during systems development. 

Did you seek information on available technologies from industry and government sources prior to developing the ORD?

An understanding of the available and future technologies will improve the ORD in two ways. It will ensure that requirements are achievable and affordable; and it will ensure that ORD writers consider innovative options available for meeting the required capabilities and avoid unnecessary constraints that might limit options. Without access to the current state of the art in possible technologies, it is entirely possible that requirements would be over or understated. If overstated, PMs may spend more in development than is necessary, and if understated, the warfighter loses capabilities to support the mission. For example, a technology provider may have more than one solution in mind and PM’s  may be tracking two separate technologies. One may be low investment, low risk, and low payoff. Another may be higher risk, higher investment, but much a much greater payoff. If the ORD has sufficient flexibility, the PM has the opportunity to maximize results in a managed risk environment.

Is the ORD written in terms that allow the developer the maximum flexibility in meeting the requirement?

Sometimes ORD requirements are written in a way that limits the developer’s solution. Focusing on the needed capabilities, rather than trying to describe a specific system in the ORD, will give the developer the opportunity to seek innovative solutions to provide the capabilities.

S&T Community

Do you have a process that maps technologies you are developing to match them to meet weapons system requirements?

While not all S&T investment is directly aligned with future weapons sysytems, it is imperative that S&T leaders (whether government or industry) leaders continually maintain close ties to the warfighters or other users of systems, as well as acquisition and sustainment PMs. Maintaining these ties can help to ensure the S&T leaders understand the needs, and develop technologies that will be useful in satisfying those needs within insertion “windows,” and anticipate future requirements. This can be accomplished through formal forums or, even more effectively, through frequent interactions between technologists and acquisition and/or sustainment PMs. The interaction will help keep S&T projects focused on increasing the effectiveness of a mission capability while decreasing cost, increasing operational life, and incrementally improving products through planned product upgrades.

S&T leaders must ensure information about technology development programs is continually available and help you find novel, innovative ways to apply technologies to new and legacy systems. S&T technology developers can publicize information about technologies they are pursuing, through: 

· Web sites and publications; 

· Meetings, briefings, and other forums; and 

· Partnering directly with program offices. 

Leaders also should assign some of their best people to become “application brokers” to link technology programs with weapons system developments in order to ensure the technology they are developing actually will be applied to systems. When they do this, they will find acquisition and sustainment PMs may be willing to invest in, and apply, the technologies that most directly benefit their programs.

Do you have a process that identifies potential commercial technology to satisfy acquisition program needs within planned timeframes?

Connect with S&T liaisons within government laboratories and DARPA, along with their own staff who are assigned for this purpose, to identify commercial technology. Because there is no single best place or method to find commercial technology, it requires some effort and may be a full-time job for someone in the systems program office (SPO). Appendix B lists resources for locating technology. As mentioned earlier, another resource is Industry Day forums, where contractors are invited and briefed on program needs.

Despite the variety of available resources, it often is often difficult to attract nontraditional contractors to work with government organizations. You may need to take extra steps to work with contractors who do not normally do business with the government. Contractors should be evaluated on the basis of their performance in commercial markets and the capabilities of their technologies. This may involve personal contact and discussions on how projects will be of mutual benefit. 

Using commercial technologies that have been integrated appropriately and tested for a military environment whenever possible, is the preferred way of doing business. However, the commercial technologies involved may have to be modified for military use.

Acquisition Community

Do you have effective approaches to identify and insert both incremental and radical technologies into your program?

DoDD 5000.1 states that “priority consideration shall always be given to the most cost-effective solution over the system’s life cycle. In general, decision makers, users, and PMs shall first consider the procurement of commercially available …technologies, or the development of dual-use technologies, to satisfy user requirements, and shall work together [with system users] to modify requirements, whenever feasible, to facilitate such procurements.” To enable this process, consider assigning “S&T liaisons,” whose prime mission is sharing the program’s needs and identifying technology from all available sources. A secondary mission for liaisons is gaining funding and other support for technology maturation/transition and dual-use technology work from labs and other organizations that have budgets for this purpose.

Consider implementing a process improvement team (PIT) concept wherein acquisition workforce specialists (including technologists) provide early involvement in the development of warfighter requirements, from both the warfighting community (operators) and the major commands (product users), before they solidify their requirements. The PIT would engage the current communities of practice in key technology areas and receive needed input from the warfighters (i.e., technology pull).

Give preference to modifying an existing commercial-off-the-shelf item to meet the need, especially if it is of greater benefit to the warfighters in the long-term.  You need to be aware of the “not-invented-here syndrome,” which often impedes selection and employment of the best, most cost-effective technologies. In many instances, relevant commercial (and sometimes government) technologies are being developed that can be used in weapons systems. The challenge is to find and adapt them.

Acquisition/Sustainment Communities

Have you researched other programs throughout the government (DoD, the National Aeronautics and Space Administration, etc.) for technologies that could be transitioned into your program?

It is possible that other programs or DoD agencies are developing technologies that may be very useful across several weapons systems. Currently there is no institutionalized way of finding these technologies easily. However, you can search for technologies in several places, such as the Web sites of S&T organizations or other programs, the Defense S&T Plan, and S&T Reliance (formerly Project Reliance), as well as the sources listed in Appendix B of this guide (such as Tech Connect
). Our list is not all-inclusive, however; one of the best ways to access these programs is still through personal contacts, often made at a technology conference or academic forum. One thing to consider is whether your program needs are similar to those of another program that exists within your own service or another service. If this is the case, a technology insertion plan may already exist that may assist in identifying applicable technologies and their sources. Leveraging technology development from another program may be the most efficient way to reduce costs in the near term, gain a technology solution that fits the program,  and improve supportability.

Do you require a business case analysis for selection and insertion of the best technology, regardless of source?

For commercial technology assessments, you can implement a process that begins with a need for which surveys are conducted with experts in the field to determine the best-in-class for that technology, followed by an evaluation of the investment options to mature that commercial technology to satisfy the warfighter’s need. (A similar model can be instituted for military technologies.)  Market research and analysis will help determine the availability, suitability, operational supportability, interoperability, and ease of integration of existing commercial technologies and products and of nondevelopmental items prior to the commencement of a development effort.

One way of assessing technology tradeoffs is with simulation tools. For example, the Simulation and Modeling for Adaptive Real-Time Networks (SMART Net) program uses a series of modeling and simulation tools to help evaluate technology tradeoffs. While simulation tools can help with the technical evaluation of a technology, there may be a myriad of business-related issues that the tools do not inherently address. For example, competitive technologies, logistics support and training issues, schedule issues (e.g., those having a ripple effect), and budget changes might complicate the evaluation. 

The business case analysis of a particular technology investment includes more than a financial return on investment. It also includes numerous considerations, the careful evaluation of which could lead to unintended and unexpected consequences. For example, you should consider the following:

· Is the intended beneficiary system still under development or is it already fielded?

· Is the technological opportunity evolutionary or revolutionary? 

· What is the maturity level (i.e., the TRL) of the item? How will risk be managed?

· Is the source of the new technology external or in-house?

· Will the new technology require changes to or revisions in logistics support infrastructure, training, documentation, schedule, and/or current or future budgets?

· What funding source(s) will be required for/available to support the technology insertion?

· Are expected benefits improved performance capability, lower acquisition cost, and/or lower operations and support costs?  Can those expected benefits be reasonably defined and quantified?

· Are any specific additional investments or costs associated with the technology insertion?  Can they be reasonably defined and quantified?  Are existing budgets capable of sustaining the required investments or costs?

· Are there competitive technologies that may overtake this opportunity?

What processes exist to identify state-of-the-art commercial technology to improve maintainability, affordability, and system performance?

Such processes generally tend to be ad hoc. The Office of Naval Research (ONR) conducts an S&T industry conference each year, the Army holds Industry Days, and so on. Be aggressive in your outreach to nurture communications with appropriate organizations that might contribute to harnessing key technologies. For example, in working with government labs, ask them about their outreach to the commercial sector, to be sure they are exploiting the potential of the latest commercial technologies. 

Often the commercial sector is developing technology that would meet military needs but is hesitant to do business with the government, while the government may be wary of new companies entering defense markets. DARPA attracts private-sector developers because of its flexibility in contracting, as well as its approach to intellectual property rights, and the Agency is attempting to learn how to involve industry to a greater degree in actively transitioning products into the acquisition programs. You might do well to consult with DARPA when you are trying to find commercial solutions. Many of the solutions available to DARPA (e.g., OT authority for prototype projects) also are available to other agencies.

Issue 1-C: Accessing and Using DoD Technology Development/
Insertion Programs

Many government-funded programs encourage the development and enhancement of high-technology solutions to the challenges weapons system development and sustainment programs face. A number of them are detailed in Chapter 3. However, PMs often do not effectively use these programs, either because they are not aware of them or because they have not institutionalized an approach to using them to develop technology solutions.

Considerations

All Communities

How are you staying abreast of available programs, and what are you doing to access their resources?

Assign someone within your organization to work not only as a liaison, but to aggressively work SBIR, ManTech, and other programs for the SPO. A review of the applicable programs and come up with strategies to access their resources. Network with those who have successfully accessed the funding for these programs, and be sure proposals are thoughtfully developed and adequately address the criteria against which funding will be granted.

Acquisition/Sustainment Communities

Are you providing technology topics to the SBIR program?

The SBIR program, discussed in Chapter 3, is funded as a tax against the DoD R&D budget for the purpose of accessing small business technology. The development of technology through the SBIR program is relatively easy and streamlined. To access the money, program offices may submit topics for technology development to small businesses through the SBIR program and even may solicit many applicable topics from their weapons system prime contractors. This will enhance prime contractor support of the technologies that are developed by SBIR contractors. You might find that the development of technologies through the SBIR program provides alternatives to technologies prime contractors propose using in weapons systems. Any competitive tension from your pursuit of SBIR alternatives may encourage your primes to work harder to find the best technologies for the systems they are developing. You can incentivize your prime contractors’ use of technologies developed through the SBIR program in their contracts by tying an award fee to the number of SBIR innovations contained in the end product. This will help the prime contractors meet their small business contracting goals and often will provide innovative solutions at lower costs.

Are you submitting high-quality proposals for Defense-funded programs (e.g., ManTech, COSSI, DUST, WRAP, and RTOC)?

As can be seen from Figure 4-1, these programs are available throughout the life cycle.

Figure 4-1. Support across the Product/Process Life Cycle
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These programs (described in Chapter 3) help the S&T community—both contractor and government—transition technologies to programs. They each have somewhat different strategies/processes, but each has been designed by the DoD to emphasize the transition of technology and address problems with the lack of transition funds; lack of definition, visibility, and priorities toward transition; and differing goals and timelines between the S&T, acquisition, and/or sustainment communities. They involve teaming between the communities and are focused on learning more about technologies in systems situations, as well as improving affordability and rapid transition to systems. You can benefit from learning more about these programs and using them to your advantage.

Issue1-D: Technology Transition/Insertion Planning

If you are using an evolutionary approach to weapons system development, it is important to break up the program into blocks. Block 1, for instance, would be the initial deployment capability, and other blocks would follow in order of development. DoDI 5000.2 indicates the PM must describe in the acquisition strategy how the program will be funded, developed, tested, produced and supported. This should include technology insertion. DoDI 5000.2 also states that the PM will have a weapons system support strategy that addresses “how the PM and other responsible organizations will maintain appropriate oversight of the fielded system. Oversight shall identify and properly address performance, readiness, ownership cost, and support issues, and shall include post-deployment evaluation to support planning for assuring sustainment and implementing technology insertion to continually improve product affordability.”  Probably the best way to begin is to establish an integrated product team that can work its way through these issues.

It is important to plan early for continuous technology insertion. DoDD 5000.1 discusses “Rapid and Effective Transition from Science and Technology to Products,” an approach that requires the S&T community to understand and respond to the time-phased needs of the warfighters. Because the approach requires the acquisition community to plan for the initial system capability and incremental introduction of new technology, the acquisition community must have a thorough knowledge of the technology’s readiness for transition.

Considerations

Requirements Community

Does the ORD support evolutionary acquisition and “phased” or “blocked” requirements?

There are two basic approaches to writing ORDs in support of evolutionary acquisition. In the first approach, the ultimate functionality can be defined at the beginning of the program, and the content of each phase clearly delineated in the ORD. This ORD methodology has been used for years under different names (such as pre-planned product improvement). In all cases, the requirements community needs to know more or less what it wants in advance and articulate the requirements in the ORD. In the second approach, the ultimate functionality cannot be defined at the beginning of the program, and each increment of capability is defined by the maturation of the technologies matched with the evolving needs of the user. This is new territory for most requirements writers and will require very close coordination with the acquisition community.

In either case, when a phase or block is defined, there must be well delineated threshold performance parameters, or “exit criteria,” for each block. This is necessary for a number of reasons. For one, it ensures that the users clearly understand what will be provided.  The criteria used to define the early blocks are needed by the testing community, so that the system can pass a test without meeting the full ORD requirements. Existing ORDs can be changed to add a phased or blocked requirements structure. In the past, the JROC and Joint Staff have supported appropriately justified changes of this type. The trend is to make this evolutionary requirements structure the rule, rather than the exception.

The blocks cannot be unchangeable. Requirements must be flexible enough to allow for change: as users gain an increased knowledge and understanding of system capabilities (e.g. from experience with the “Block 1” systems), as the threat changes, and as technology changes.

S&T Community

Do you conduct product maturation and integration planning?

Industry is the prime recipient of government-developed S&T. Therefore, you must work with industry to ensure your S&T is sufficiently mature and integration is planned early in the process. It is important to provide industry with adequate information about technology developments that contractors are able to integrate the technology into weapons systems. 

Do affordability metrics, a transition strategy, and exit criteria exist for transition?

While the technical merits of a particular technology hold much of the promise for satisfying warfighter needs from a performance perspective, other aspects are perhaps equally important. For example, is the technology affordable? Early consideration of the total ownership costs of a particular technology will enhance the probability of its acceptance into the system. Further, planning for transition is vital to specific programs. Working with potential downstream PMs early will improve the likelihood of their ultimate acceptance of a program. They naturally will want to understand the exit criteria you plan to use in determining whether the technology is ready for transition.

Do you have budget/contingency planning in place to prevent the technology “valley of death” (i.e., the point at which funding shifts from 6.3 to 6.4)?

The PM community often has a difficult time synchronizing the technology transition funding. The Planning, Programming, and Budgeting System (PPBS) requires a 2-year lead time for major, routine funding requirements. Reprogramming existing funds or obtaining additional funding within the cycle is difficult and must compete with many other priorities. Therefore, it can be a challenge to accommodate fast-changing S&T developments in acquisition programs. The PM community cannot always predict the pace of innovation two years in, advance and funding may not be available for fast moving S&T projects that are ready for transition. As a result, a desirable S&T project may “stall” for 18 to 24 months, awaiting funding. This gap is sometimes called the “valley of death.” Working with potential downstream PMs early in the process to plan for the necessary transition funding (often from 6.3 to 6.4 type funding) will minimize the risk of a funding gap.

Do you have strategies for inserting new government-developed technologies into prime contractors’ weapons systems?

Whereas in years past, Defense programs took a greater responsibility in determining what technology was used, today prime contractor have a much greater role as they function more as prime integrators. Further, they tend to perform to performance-based specifications and have more latitude in their solutions. Therefore, the S&T community must take on the responsibility to ensure that the most current technological innovations are readied for insertion into systems or that they are at least “packaged” so industry can take them over when appropriate. 

Acquisition/Sustainment Communities

Do you have a plan for technology insertion?

A technology insertion plan should describe the technology enhancements that are to be made to a weapons system and when, along the acquisition process, they will occur. Such an agreement would include strict exit criteria and TRLs (described in Chapter 2) used to evaluate the transition between the S&T community and the acquisition community, as well as provisions for funding. The process is similar to performance-based requirements being established by the user.

Sustainment Community

For fielded systems, what processes exist for making resource decisions, including funding for the testing of improvements to maintainability, affordability, and system performance?

Different programs will require different solutions for post-fielding technology insertion. You should investigate the availability of funds and programs within your service for technology insertion, such as service implementations of COSSI-type programs. The prime contractor for sustainment should have incentives in the contract for technology insertion.

Do you have a tailored strategy for continuous technology insertion, given the overall acquisition strategy (e.g., prime contractor, system integration contractor, and total system performance contractor), and for considering planned block timeframes?

Once programs are approved and a baseline for cost schedule and performance is established, PMs can be reluctant to embrace technology that could add risk to a program. This is a powerful disincentive for technology insertion. Instead, PMs should be rewarded and recognized for embracing new technologies and managing the attendant risk. 

Do you use effective methods to transition lab technology into prime contractor solutions?

You need to be asking your technology providers how they are planning for the integration of their technology into prime contractor solutions. Building a relationship and trust with them is a start in the direction of successful technology transition. Further, you might find that they have collaborative agreements working to enhance such a transition. Similar, a focus on the primes may be necessary to the chances for a successful partnership.

Is the time to market for commercial technologies you are considering compatible with your program strategy for implementation?  If not, what measures are you taking to ensure the integration of evolving commercial technologies?

Moore’s law says that computing power doubles every 18 months. There are similar benchmarks for other technologies. The gene sequence for the first organism was completed in 1998, and there were 100 by 2001. Technology growth is exponential, and this has been causing problems for our linear acquisition strategies.

If your program is being developed using Defense-unique technologies, it is more likely to face obsolescence problems in the sustainment phase. Because technology cycle times are decreasing and the commercial market is driving much of our technology, it is important that your program be designed to keep pace with the rapid cycle of the commercial market. 

Issue 1-E: Teaming/Partnering

Teaming among government S&T organizations, contractor development groups, and the program office is key to the early identification of acquisition strategies and the planning of innovative technology solutions. It is important that you create an environment that engenders the commitment of all players and their trust in the process to this end.

Considerations

All Communities

Do you participate in teaming/partnering with relevant programs for technology transition?

Once technologies that are applicable to an acquisition program are identified, teaming or partnering between the technologists and the weapons system developer creates a relationship wherein the technologists become key members of the team and gain a vested interest in the development process.

It is too often the case that technology organizations pursue programs with no direct application to meeting warfighter needs. Similarly, programs may pursue development opportunities that are inconsistent with individual labs’ technology initiatives. Communication and partnering among the four communities must be robust in order to be sure the right technology gets to the warfighter rapidly.

Acquisition/Sustainment Communities

Do you participate in a transition agreement among the involved communities?

A negotiated business agreement among the involved communities is a means for achieving technology transition from the S&T community to the acquisition program by fostering common objectives for the program. The agreement should include execution plans and technology roadmaps, demonstration milestones, and transition targets and schedules. The existence of such an agreement helps to ensure that each party understands expectations, since they must clearly define standards of transition success, and acknowledges that success in technology development is never guaranteed, despite the best efforts of those involved. The agreement should commit the S&T community to diligence in the pursuit of technology development; and the PM, to supporting the technology and transitioning it to the acquisition program if it is successful. Early warfighter commitment is equally important. Some pursue agreements whereby the warfighter agrees to use technology as a mission need; the technologist agrees to pursue technology development according to a planned milestone schedule; and if milestones are met, the acquisition community agrees to budget and plan for the introduction and integration of the technology into the program. To accommodate for the occasional failure in some technologies, contingency plans should be considered for the substitution of alternative mature technologies. Agreements should be signed by each party and used for management follow-up and control. Resource allocation should be based on these agreements.

Issue 1-F: Technology Readiness

While technology is being developed, its readiness for insertion must continually be evaluated. You need a systematic measurement system that enables you to determine the maturity of specific technologies and make comparisons of different types of technology.

Considerations

All Communities

Do your technology assessments consider technology maturity?

Many programs have found the use of TRLs to be beneficial in assessing technologies. TRLs represent a systematic metric/measurement system that supports assessments of the maturity of a particular technology and the consistent comparison of maturity between different types of technology. (See Chapter 2 for more details on TRLs.)  The TRL approach has been used for many years in NASA’s space technology planning and, as described in DoD 5000.2R, TRL assessments are the preferred approach for all new DoD programs. Furthermore, component S&T executives are required to conduct a technology readiness assessment for critical technologies identified in Acquisition Category (ACAT) ID and ACAT IAM programs prior to milestones B and C. PMs in other programs also will find the use of TRLs to be very beneficial for addressing technology maturity, since their definitions can be tailored to specific programs. In many cases, it will be helpful if you augment (not change) TRL criteria to make them more useful for your own program.

What method do you use to consider engineering, manufacturing, producibility, interoperability, and integration in your technology assessments?

Although the TRL approach is a valuable tool for assessing technology maturity, this approach, as currently applied, does not adequately assess the “production readiness of a technology. For example, as presented in Table 2-2, the description of a TRL 9 technology is “actual application of the technology in its final form and under mission conditions such as those encountered in operational test and evaluation. In almost all cases, this is the last ‘bug-fixing’ aspect of system development. Examples include using the system under operational mission conditions.”

The implication in the above example is that a technology at TRL 9 is ready for product use and, therefore, ready for production; and in many cases this may be true. However, there is nothing in the description of TRL 9, or in the description of any other TRL, that requires that the technology be producible, reliable and affordable. The Missile Defense Agency is using engineering manufacturing readiness levels (EMRLs)
 the Agency has defined as a systematic metric/measurement system that supports assessments of the system engineering/design process and the maturity of the resulting design, related materials, tooling, test equipment, manufacturing processes, quality and reliability levels, and key characteristics necessary for a producible and affordable product. This approach, when applied in conjunction with TRLs, can provide a more complete evaluation of system, component, or item maturity. Table 4-1 describes each EMRL.

Table 4-1. EMRLs

	EM Readiness Level
	Description

	1. System, component, or item validation in laboratory environment or initial relevant engineering application/
breadboard, brass board development
	Significant system engineering/design changes. System engineering requirements not validated. Physical and functional interfaces not defined. High program risk. Materials tested in laboratory environment. Machines and tooling demonstrated in laboratory environment. Manufacturing processes and procedures in development in laboratory environment. Quality and reliability levels and key characteristics not yet identified or established. Includes requirements of TRL 4 and TRL 5 as a minimum.

	2. System or components in prototype demonstration beyond breadboard, brass board development.
	Many systems engineering/design changes. Systems engineering requirements validated and defined. Physical and functional interfaces not fully defined. High program risk. Risk assessments initiated. Materials initially demonstrated in production. Manufacturing processes and procedures initially demonstrated. Machines and tooling require major investment. Inspection and test equipment developed and tested in manufacturing environment. Quality and reliability levels and key characteristics initially identified. Includes requirements of TRL 6 as a minimum.

	3. System, component, or item in advanced development. Ready for low-rate initial production.
	Few systems engineering/design changes. Prototypes at or near planned system engineering required performance levels for operational system. Physical and functional interfaces clearly defined. Initial risk assessments completed. Moderate program risk. Materials in production and readily available. Manufacturing processes and procedures well understood and ready for low-rate initial production. Moderate investment in machines/tooling required. Machines and tooling demonstrated in production environment. Inspection and test equipment demonstrated in production environment. Quality and reliability levels and key characteristics identified, but not fully capable or in control. Includes requirements of TRL 7 as a minimum.

	4. Similar system, component, or item previously produced or in production. System, component, or item in low-rate initial production. Ready for full-rate production.
	Minimal systems engineering/design changes. All systems engineering requirements met. Minimal physical and functional interface changes. Initial risk assessments complete. Low program risk. Materials available. Manufacturing processes and procedures established and controlled in production to 3-sigma level. Minimal investment required in machines/tooling. Machines, tooling, and inspection and test equipment deliver 3-sigma quality in production. All key characteristics controlled to 3-sigma level in production. Includes requirements of TRL 8 and 9 as a minimum.

	5. Identical system, component, or item previously produced or in production. System, component, or item in full-rate production.
	No systems engineering/design changes. Identical system, component, or item in production or previously produced that met all engineering performance, quality, and reliability requirements. Low program risk. Materials, manufacturing processes and procedures, inspection and test equipment, and quality and reliability and key characteristics controlled in production to 6-sigma level. Proven affordable product.


For commercial items, the TRL process needs to be used as it is in organic developmental efforts, but the assessment process relates only to the integration of that technology into a particular system. The Missile Defense Agency also uses TRL-like criteria for the integration readiness levels (IRLs) of a component, which helps them evaluate not only a technology’s maturity, but the ability to integrate and produce that technology. 

If you are required to use TRLs, consider designing EMRLs and IRLs for your programs to enable better technology assessments. You also should carry out reviews to rate the readiness in the three critical areas of technology, engineering, and integration.

Acquisition/Sustainment Communities

Do you conduct product maturation, producibility, and integration reviews with the technology provider to achieve desired readiness levels and mature technologies?

If you are able to engage with a government technology developer or commercial company about their plan for advanced/next generation technologies, request an assessment of technology in the context of the TRL review process. If technologies are not proceeding as planned, a reassessment of their viability may lead to pursuing alternatives. Sustainment communities should focus on integrating readiness levels, especially because of the general reliance on commercial technology to upgrade software and reduce cost.

Issue 1-G: Risk Reduction

No matter how well a technology’s development is proceeding, there is always a possibility that it will not be totally successful in producing the solution needed by weapons system acquisition programs or that, if it does, it may not be completed on time to be implemented into the system. Therefore, some forethought is required to determine alternative approaches to ensure the program will meet its objectives.

Considerations

Acquisition/Sustainment Communities

Do you conduct risk mitigation planning for technology providers’ inability to deliver technology when needed and for government funding lapses?

You may want to define critical success factors (CSF)—critical management activities that define an acceptable deliverable or series of deliverables for a technology solution. CSFs are activities that can be tracked and measured and are performance based. These are in addition to the detailed project plan and other project documentation. The use of CSFs requires not only identification of the factors and their appropriate measurements, but also analysis of the underlying constraints. This analysis will help you devise risk management work-arounds in case technology providers are unable to deliver technology when needed.

Another key activity in mitigating risk is to constantly explore alternatives to meeting the technology requirement. The SBIR program, in particular, provides a fruitful base of technology alternatives. Some PMs/program executive officers (PEOs) are very aggressive and quite successful in using this program to develop alternatives to the incumbent technology approach, especially if progress is slow and milestones are missed. The competition can act as an excellent motivator to the technology provider.

Issue 1-H: Contractual Relationships

Accessing advanced technology from commercial sources may require innovation in contractual arrangements. You must take a fresh approach in trying to attract commercial sources, especially among contractor communities that are not typically associated with the DoD. As noted previously, some companies stay away from government business because they do not want to go through the typical acquisition process, which takes time and investment and sometimes compromises their intellectual property rights. Alternative contracting approaches are available, and you should consider them when trying to gain access to the best technology for warfighters. Since you, as a PM, largely control the acquisition strategy, you can facilitate and be an advocate for alternative contracting approaches.

Considerations

Acquisition/Sustainment Communities

Are you using FAR Part 12 for modified commercial items?

Commercial item acquisition procedures using FAR Part 12 are more friendly to nontraditional firms than are normal FAR contracts. The Part 12 procedures are applicable to “minor modifications” to commercial items and “modifications of a type customarily available in the commercial marketplace.”  In some cases, FAR Part 12 can be used with for a contract with a nontraditional firm even if the item requires modification.

Are you using OTs where traditional contacts do not attract sufficient commercial industry involvement?

When a commercial technology becomes available from a nontraditional defense firm that will not consider a FAR-based contract, OTs for prototype projects can be used. As described in Chapter 2, this type of agreement offers broad flexibility, especially in the area of intellectual property rights—which often inhibit these firms from doing business with the DoD. When pursuing OTs for prototype projects, it is vital to plan early those protections needed to enable the long-term support of an item once it is fielded. Because technical data, computer software, and patent rights may not be “on the table,” other approaches are necessary. For example, long-term support agreements and escrow agreements can be pursued. Refer to the DUSD(AT&L) guide Intellectual Property: Navigating Through Commercial Waters
 for further discussion in this area.

Do the prime contractors share in savings (or accrue other benefits) associated with bringing in new technology?

Once a contract is established for a development program, the prime often is not motivated to bring in new technology if it would introduce additional cost, technical risk, or schedule risk to the program. However, if incentives are established, this dynamic could change. Examples include a robust value engineering or similar shared savings program, award-fee contract incentives tied directly to the robustness of the prime technology initiatives, and some protection of revenue base should a disruptive technology interfere with the prime business base.

Have you pursued share-in-savings alternatives, such as value engineering (VE)? Has a proper cost-savings baseline been established?

Per FAR 48.101, value engineering is the formal technique by which contractors may: 

· voluntarily suggest methods for performing more economically and share in any resulting savings or

· be required to establish a program to identify and submit to the government methods for performing more economically. Value engineering attempts to eliminate, without impairing essential functions or characteristics, anything that increases acquisition, operation, or support costs.

VE can be an effective technique for reducing costs, increasing reliability and productivity, improving quality, and avoiding obsolete parts procurements. It can be applied to hardware and software development, as well as production and manufacturing. It may be successfully introduced at any point in the life cycle of products, systems, or procedures. VE is a technique directed toward analyzing the functions of an item or process to determine best value—the best relationship between worth and cost. In other words, best value is represented by an item or process that consistently performs the required function and has the lowest total cost. It has the potential for yielding a large return on investment and has long been recognized as an effective technique to lower the government’s cost while maintaining necessary quality levels.

VE is a management tool that can be used alone or with other management techniques and methodologies to improve operations and reduce costs. For example, you might use VE and other cost-cutting techniques, such as life-cycle costing, concurrent engineering, and design-to-cost approaches, as analytical tools in process and product development. The complementary relationship between VE and other management techniques increases the likelihood that overall management objectives of streamlining operations, improving quality, and reducing costs will be achieved.

VE can be of benefit when the costs of weapons systems increase, forcing the program office to reduce quantities. VE can enable the government to fulfill inventory requirements, thereby benefiting both the government and the contractor in the long run. It promotes a cooperative teaming environment, since government and contractor organizations often form process action teams with people who analyze and brainstorm new solutions and ways to reduce costs. It also enables sharing of cost savings with the contractor. You should take steps to incentivize contractors to develop and implement VE cost reduction proposals. These incentives should take into account and offset the reduction of contract profits as costs are decreased.

Have you balanced prime system contractor/integrator interests with program interests in promoting technology insertion?

Relying on prime contractors is a tricky area. On one hand, you want a contractor to take overall responsibility for the system, to delivery intended performance based requirements on time and within cost. On the other hand, incumbents often lack incentives to innovate and rewards to assume associated risks.

Issue 1-I: Protection of Intellectual Property

In years past, the government was the engine of R&D. Now technologies shaping the economy largely are funded by commercial industry; and we must foster an environment where industry is willing to share its commercially generated technologies.
 IP is a valuable form of intangible property that is critical to the financial strength of a business. Because of the value of IP (including patents, copyrights, trademarks, and trade secrets), contractors, especially small businesses because their immediate existence depends upon it, want to ensure it is protected before they do business with the government. Yet, you must consider long-term support and competitive strategies, early in the acquisition process, to protect core DoD interests. On one hand, the DoD’s policy is to take minimum rights; and a recent policy letter specifically states “Much of the intellectual property mindset culturally embedded in the acquisition, technology, logistics and legal communities is now obsolete.”
 On the other hand, you must identify strategies and outcomes that will protect your interests while balancing contractors’ rights to ensure that they make core technologies investments and do business with the DoD.

Considerations

S&T Community

Do you have a strategy to protect companies’ technology that has been committed for program implementation?

Occurrences of the government mishandling companies’ IP hurt the DoD in the long run. Innovative firms will leave the DoD market or sell us only old technology. So, you should take aggressive steps to protect the IP rights of your contractors, thus establishing integrity and trust.  For example, be sure that nondisclosure agreements are used and adhered to; and show by example that IP will be protected, emphasizing to employees that unauthorized disclosure will lead to criminal prosecution. In the case where there is mixed funding in the development of a technology, flexibility in achieving win-win IP terms is in order. Refer to the aforementioned AT&L guide Intellectual Property: Navigating Through Commercial Waters.
 Above all, do not wait until later in the technology development cycle to address IP—the key is early planning.

Acquisition/Sustainment Community

How does your acquisition strategy balance vital commercial IP interests? 

You should not establish IP rights in solicitations that will discourage the business interests of commercial firms. If you automatically include unlimited or government-purpose rights because you believe the government is paying for the technology’s development, you could cause some companies (with potentially vital technologies) to not even come to the table—they simply will not make an offer. If, on the other hand, your solicitations include provisions that show flexibility and the willingness to negotiate specially negotiated license rights, more commercial industry interest may develop. You should meet early on with contracting officers, logisticians, data managers, and general council to discuss alternative strategies to create a business environment that is conducive to accessing technology.

Is the acquisition strategy balanced with your open system architecture IP needs?

Create alternative support strategies that allow open systems where only interface data are necessary. With the use of form, fit, and function, performance-based specifications, often all that is needed is the detailed design information associated with key interfaces. The DoD’s long-term competitive interests can be achieved through competition of the “boxes” between the interfaces.

How does your logistics support strategy fit with the IP environment?

If the system in development relies heavily upon commercial technology at the system, subsystem, or component level, the maintenance and support strategy you choose is very important. Many PMs are pursuing “plug and play” maintenance concepts so that detailed maintenance information “within the box” is not necessary. Training information may be limited to performing the change-out. Additionally, contractor logistics support (CLS) performed by original equipment manufacturers or systems integrators is becoming a preferred method of support. Under these circumstances, if you are concerned about long-term protection from price exploitation due to lack of competition, you might consider third-party licensing agreements.

Issue Category 2: Cultural Barriers

It is every PM’s responsibility to foster a culture where appropriate technology enhancements are promoted throughout the program life cycle. Unfortunately, cultural barriers to achieving continuous technology enhancement exist in many forms. They can stem from a lack of effective motivation and incentives; poor communications and relationships among the S&T, acquisition, and sustainment communities; and the failure to use effective procurement strategies for technology enhancement. 

Issue 2-A: Motivation and Incentives

As with most aspects of human interaction, making use of motivations and incentives can be a key to success. Incentives, recognition, positive performance evaluations, bonuses, and so on can encourage and support technology enhancement. Money is an all-purpose motivator, creating an impact with both its presence and its absence. On one hand, cash awards can encourage inventors and larger budgets can facilitate the exploration of new technologies. On the other hand, lack of funds can make it necessary for you to seek out newer, more efficient technologies. Competition is another technology motivator. Creating and maintaining technology alternatives helps keep prime contractors motivated.

Evolutionary acquisition relies on the use of time-phased requirements where increasing military capability arrives in later blocks or phases. The DoD’s acquisition culture tends to be risk-averse, resulting in resistance to change. New technology represents change, change threatens incumbency, and if technology fails, careers and reputations can suffer.

Considerations 

S&T Community

Are you making use of rewards and awards to encourage and support technology transition?

Send a message that innovators and risk-takers will be rewarded and supported. Whenever possible, make use of rewards and incentives at all stages in the process. Awards to individual scientists or entire labs have been effective to motivate technology enhancement.

Acquisition Community

Does the contract offer incentives for continuous value-added technology insertion and refreshment? Are these incentives motivating both the contractor’s business and the technical communities?

Ensure that your contract offers incentives for continuous value-added technology insertion and refreshment. These incentives must motivate both the contractor’s business and the technical community. For example, award fees measured against a baseline technology insertion plan would help to keep the focus on inserting technology.

Is the government staff motivated to identify disruptive technology opportunities?

Processes and/or procedures to reward the insertion of emerging disruptive technologies where appropriate can be effective in helping you avoid the cultural barriers that might otherwise stand in the way of technology enhancement. 

The government staff must be motivated to identify technology opportunities. Specifically, performance evaluations for civilian PMs and deputies, and operational evaluation reports (OERs) for military personnel, must reflect the importance of embracing new technologies to meet warfighter needs.

Have you nominated S&T community members for awards for technology solutions?

Just as positive program reviews are good motivators, so are awards and public acknowledgements of jobs well done. You should take all opportunities to nominate S&T community members for awards for technology solutions. While rewards for appropriate technology enhancement can be excellent motivators, reward should also be extended to planning for long-term sustainment.

Do you have effective risk-mitigation planning?

Finally, effective risk mitigation planning can help you feel less risk averse. Avoid the rush to failure. Binary situations where the outcome is all or nothing result in unacceptable schedule risks. Integrate test and evaluation (T&E) throughout the acquisition process. Obtaining T&E assistance during the requirements process will reduce costs and schedule delays. Use these techniques to prevent binary situations.

Sustainment Community

Does your acquisition strategy incentivize improved reliability/maintainability and reduced total ownership costs?

You should be sure that your acquisition strategy incentivizes improved reliability/maintainability and reduced total ownership cost.

Where practical, the contract should offer opportunities for the contractor to share in savings, through either value engineering or through a share of the realized savings arising from technology insertion. Contractor logistics support with shared savings can be used to motivate the insertion of technologies that have life-cycle payoffs.

Issue 2-B: Relationships

Barriers that limit the relationship among the requirements, S&T, acquisition, and sustainment communities must give way to a culture that rewards collaboration. The four communities must be integrated to foster joint ownership and better achieve solutions to technology challenges.

Considerations

All Communities

Are you constantly striving to foster effective relationships between the requirements, S&T, acquisition, and sustainment communities? Are methods available for outreach to these communities?

All four communities must constantly strive to foster effective relationships with one another and seek outreach methods. Through cross-functional relationships they must identify and communicate best practices, participate in training courses, engage in external communications (e.g., through conferences and symposia), participate in open public forums, engage in lessons-learned exchanges, and team to develop advance plans.

Issue 2-C: Contract Strategies

Procurement regimes that inhibit the insertion of value-added technologies or penalize any consideration of disruptive technologies inhibit your ability to access and integrate technology throughout a system’s life cycle.

In its report titled “DoD Research—Acquiring Research by Nontraditional Means,”
 the General Accounting Office (GAO) concluded that the authority for cooperative agreements and OTs for prototype projects appears to have provided the DoD with needed tools to leverage the private sector’s technological know-how and financial investment. These instruments have attracted companies, the GAO noted, that traditionally did not perform research for the DoD, by enabling more flexible terms and conditions than the standard financial management and intellectual property provisions typically found in DoD contracts and grants. The GAO noted that the instruments also appear to be contributing to fostering new relationships and practices within the defense industry, especially under projects being undertaken by consortia. 

Prime contractors may exhibit a natural tendency to prefer internal technology because they have visibility into the design and can make it work. Prime contractors may have conflicting objectives about adopting technology from an outside provider, ranging from something as intangible as the “not invented here” syndrome to more tangible issues such as displacing the prime contractor’s revenue base, to complex issues such as problems with the timeliness and compatibility of technologies built by outside organizations. (This last issue sometimes is called a “conflict of motivation.”)

Acquisition strategies need to include a team approach to the technology solution. They must be flexible and motivate organizations to use their best talent on a government S&T/R&D effort. Top-notch personnel are a premium resource that the government needs to attract to achieve quality technology solutions.

Considerations

All Communities

Use system engineering up front to clearly establish what the government wants; and, using that information, create performance incentives that encourage contractors to focus on providing value to the government. It is important to have the discipline of firm goals at every stage of the process, especially under spiral development. The government can define its goals (e.g., increased reliability) and measure and reward contractor performance against those goals through business arrangements such as award-fee and incentive-fee contracts. Historically, the choice of contract type has been the primary strategy for structuring contractual incentives, but performance incentives can be used in conjunction with myriad contract types and are not associated with one particular type of contract. Examine both financial performance incentives, with values derived from the worth of increased performance to the government, and nonfinancial performance incentives, such as long-term contracting.

Attract top-notch resources to achieve quality technology solutions by including fair and reasonable IP provisions, allowing commercial firms to retain their IP rights, as a major incentive. Avoid the use of onerous, government-unique provisions (e.g., a requirement for cost and pricing data). Flexible business instruments can help.

S&T and Acquisition Communities

Are strategies in place to mitigate potential conflicts of motivation/disincentives to adopting new technologies on the part of prime contractors, government labs, and commercial labs?

Use the peer review process to vet technology recommendations and solutions. This technique promotes greater integrity, yet attracting the “right” peers can be difficult. The peer team could include members from academia, small and large businesses, the labs, and the acquisition community. Ideally, the peer group review process can be supported under a contractual arrangement whereby participants are paid a stipend for their professional efforts and sign appropriate nondisclosure statements.

Another technique for mitigating potential conflicts of interest or disincentives is to continuously consider alternatives to the current solutions. Some PMs do this by aggressively pursuing SBIR programs. They contribute to the topics when the solicitations are being developed, support the evaluation of proposals, track the development of technologies, and continually evaluate the potential application to their program. Once an SBIR technology matures sufficiently for funding consideration, you can conduct a peer review to determine risk and plan for implementation. Resistance from internal and external forces must be met with a dispassionate voice striving to bring the best technology to the warfighter with lowest total ownership cost. The disruption that might occur from selecting an alternative technology may well be worth it in the end. Understanding this resistance and developing strategies to neutralize it is one challenge.

Acquisition Community

Are continuous value-added technology insertion and refreshment a source selection criterion?

By making a source selection criterion of continuous value-added technology insertion and refreshment, you can ensure your program is acquiring state-of-the art technologies that will remain current throughout its life cycle. Your technology refreshment strategy should be tailored to the particulars of the program in order to provide cost-effective support and upgrade strategies to keep the program ahead of the obsolescence curve. The acquisition community’s support of the technology refreshment strategy is essential, to ensure that the developed procurement regime supports its approach. Open systems architecture utilizing standard commercial interfaces wherever possible is one cost-effective strategy designed to accomplish this outcome. 

A technology refreshment strategy provides other benefits as well. For example, the strategy should result in regular upgrades instead of major end-of-life modifications or follow-on systems. Program performance, reliability, availability, and readiness all should improve through the use of newer generation technology. Demands of the sustainment community should decline because “pull and replace” components interfacing with open systems require less supply chain support or, alternatively, rely on contractor logistics support. These benefits are only a few that you may accrue from developing a sound strategy.

Do you have effective methods for creating competitive alternatives within your system?

Feedback from industry is essential for you to be able to understand the feasible alternatives. “Flying blind” instead of exploring viable options can greatly reduce the probability your program’s success. Develop means of making the prime contractor a systems interface manager who brings multiple technologies into the fold in lieu of relying on home-grown technology where parochial interests thwart objective consideration of external technology.

Do you have effective means of risk mitigation planning?

Effective planning for risk mitigation also is important to overcome the barriers to continuous technology enhancement. Consider using an early “fly before you buy” approach under which advanced technology products are inserted on a trial basis and a peer review process is used to help decide which new developments to incorporate. Once the technology is incorporated, using a data-driven build-test process, early data feedback from the field enables design changes based on that data.

Do you use profit incentives to encourage contractor utilization of innovative technologies?

In response to congressional desires to encourage contractor technology innovation, the DoD modified its weighted guidelines profit policy to add a special factor when contractors use innovative technology. This factor is intended to offer higher negotiated profits to contractors who employ innovative technologies. You need to ensure that your contracting officers are using this special added factor in their formation of profit objectives.

Sustainment Community

Are you using performance-based specifications?

Stating a requirement by specifically describing the design specifications of the deliverable inhibits the program’s ability to incorporate new technologies that might meet the same performance requirements even better and with less expense. Use performance-based specifications to maximize flexibility for inserting technology. Under performance-based approaches, the government outlines a desired outcome—rather than specifying a required approach—and relies upon industry to provide solutions. Performance-based contracts generally are fixed-price contracts. The key to performance-based acquisitions is structuring the requirement in a manner that clearly specifies what is needed but does not detail how that need is to be met. Structuring acquisitions in this manner frees the contractor to provide its most efficient solution and the government to expect competitive solutions that are successful in the commercial marketplace and increase the participation of nontraditional suppliers.

Issue Category 3: Knowledge Management

Sharing of technical knowledge within and among organizations are two essential elements of the collaborative efforts required to ensure that technology enhancements are woven into the product life cycle. Other legitimate reasons to foster a culture where information sharing is the norm are to avoid repeating past mistakes, to save time, to stimulate knowledge exchange, to foster serendipity, to ease communications, and to interchange ideas. A knowledge management system, mechanism, or approach that facilitates these results is a technique that will enable you and your organization to capture, build upon, and disseminate necessary technical information. Knowledge management as a system could be Web-based or software supported, but it also could be a monthly gathering organized around a germane topic supported by short presentations or “storytelling” and a question-and-answer session. 

Issue 3-A: Making Contact

One element of knowledge management involves the oldest form of communication—from one person to another, by word of mouth. This remains an effective form of knowledge management and can be accomplished through meetings, informal conversations, seminars, conferences, and so on.

Technology insertion often is a contact sport—a one-to-one exchange that brings together information about user needs, technological possibilities and barriers, and program planning options.

As the developers of technologies, members of the S&T community are a critical conduit or contributor to technical information. The S&T community needs to keep current with technology, often through personal interactions at conferences, symposia, and academic meetings. Interpersonal exchanges of technical information must include the acquisition community as well, because of the consistent influx of information received in program offices. Sharing your program’s successes or knowledge can help to ensure the success of a similar program.

To overcome the cultural resistance to knowledge sharing, you need to evince a strong commitment to knowledge sharing, develop and implement a plan for knowledge management, provide incentives to reward the desired behaviors, and build a system or mechanism to promote information flow, especially relating to the application of technology.

A key reason why technology transition can be challenging is that it requires the collaboration of four diverse communities—requirements, S&T, acquisition, and sustainment. Each group has a vital and unique mission that leads to different cultural perspectives when transition is required. Effective transition requires these communities to work together as a team, which frequently is a challenging issue.

Considerations

All Communities

What communication venues exist to enhance technology insertion?

Successful communication is the cornerstone of collaboration and teamwork. The best opportunities for the players to communicate are available through neutral forums such as Web sites and seminars. These venues allow the players to interact to share success stories and information on available technology. One such example is the Defense Science and Technology Seminars on Emerging Technologies, initiated in 1998 to promote dialogue among military leaders, members of the Defense science and technology community, and leading researchers from industry and academia, on topics of growing importance to the Department of Defense. The monthly seminars feature short presentations by distinguished researchers who can provide useful insights in a technology area offering significant military payoffs. The response from the community since the inception of these seminars has been overwhelmingly positive. For more information on the seminars, visit www.dtic.mil/dusdst/seminar.html. Another venue is technology insertion simulations, where all four communities participate in a simulation of an actual program and assess the impact of the technology.

Requirements Community

Do you invite S&T and acquisition staffs to attend meetings where warfighters are discussing future needs and lessons learned?

Having the S&T and acquisition communities routinely interface with warfighters keeps them informed on shortcomings with current equipment and needs for future capabilities. The best technology personnel are those who understand both their technical area and the future warfighting environment. One way to do this is to ensure that S&T personnel have copies of current MNSs. The S&T community should be invited to brief the technologies that they are developing to address MNS elements and receive feedback to assist in the prioritization of their efforts.

S&T Community

Do you participate in informal communication gatherings?

You can foster technology application through a variety of methods. Perhaps the easiest is participation in informal communication gatherings, where you can highlight the technologies with which your community currently is involved and their anticipated applications.

How well are your technology developments showcased in project demonstrations for the requirements and acquisition communities?

Another way to highlight developments is by showcasing them in product demonstrations for the requirements and acquisition communities. For example, the Navy hosts an annual Naval–Industry R&D Partnership Conference that offers:

· Partnership opportunities through the Networking/Showcase Marketplace,

· The latest updates on Naval needs and requirements,

· Information on innovative products and cutting-edge research, 

· Expert advice on transitioning technologies into products, and

· One-on-one-meetings with venture capitalists and technology commercialization organizers.

This activity, and other similar ones in other services, provide a valuable forum for your technology to be socialized with representatives of the S&T and acquisition communities.

Are you encouraging staff exchanges or liaisons with programs as a means to foster technology transition?

You can foster technology transition through staff exchanges or liaisons with programs. For example, the ONR has an exchange program with the major Navy PEOs, specifically to provide the link between the S&T and acquisition communities. This exchange program helps to improve the possibilities for transitioning technology into weapons systems. 

Are you taking advantage of temporary personnel assignments with industry?

Similarly, information exchange can be accomplished through programs that enable temporary personnel assignments with industry. Such programs are gaining popularity.

Acquisition Community

Are you encouraging staff exchanges with the S&T community as means to foster an understanding of program needs?
Encouraging staff exchanges with the S&T community is one way to foster an understanding of program needs. Communicating “what needs fixing” helps technology providers focus their attention and resources in technology areas that add value. By identifying your program’s challenges as opposed to the solutions, you free the technology provider to offer options with a variety of tradeoffs between risk and performance. Giving the S&T community some flexibility permits different approaches to be simultaneously pursued.

Are you participating in public forums, seminars, research conferences, and other venues to share your technology needs and identify potential solutions?

Because these events are well attended by the technology providers, they offer an opportunity to galvanize resources to solve a program’s challenges. But you cannot do it by staying in your office. If you do, you are left to depend upon the incumbent team.
Issue 3-B: Lessons Learned

Lessons learned refers to knowledge or understanding gained from experience. The usefulness of lessons learned is an understanding of the factors that contribute to avoiding failure and those that lead to success. Without adequate knowledge of lessons learned, it is difficult to pursue policies and processes that lead to successful outcomes. Note that, to be effective, lessons learned should be generalized to protect classified or proprietary data.

Considerations

All Communities

Do you participate in any forum to share lessons learned?

The sharing of lessons learned, within and among all communities, is important. Representatives of the requirements, S&T, acquisition, and sustainment communities should participate in any forums available to share lessons learned.

From the operational perspective, services maintain lessons-learned data that may be useful to technology providers. See the Army’s Center for Lessons Learned site at http://call.army.mil/for an example of this type of resource.

To help ensure the availability of a forum for sharing knowledge, the Defense Acquisition University (DAU) has established a Program Management Community of Practice (PM CoP), a Web-enabled portal community to help the PM, program management team, and industry partners perform their jobs more effectively through knowledge sharing. The PM CoP Web site is accessible at http://www.pmcop.dau.mil/pmcop/.

Sustainment Community

Do you use effective methods for communicating sustainment challenges?

Communicate sustainment challenges to help the other communities make wise technology choices earlier in the program cycle. Work with organizations specializing in outreach, such as the aforementioned NTTC. Founded in 1989, the NTTC is a leader in technology transfer and commercialization. Guided by its vision to aid economic development through the mapping of technologies needed to technologies available, NTTC offers a complete portfolio of products and services that enable U.S. companies to find technologies, facilities, and world-class researchers within the federal labs and agencies with which they can partner. NTTC is replete with lessons learned. You can access NTTC’s Web site at http://www.nttc.edu. 

Issue 3-C: Information Access

An information access system/mechanism or approach is simply the tool or technique employed by the PM to foster a culture where all benefit from individual successes and lessons learned. When possible, you must develop a culture that thrives on technical knowledge refreshment so that your community can serve as information source for the “latest and greatest” trends, ideas, and technologies. Access to information on technology applications will support your community’s technical currency, whether it maintains sufficient contact with private industry, and how it otherwise contributes to the knowledge base of ideas within its discipline. The importance of effective information access processes extends to the sustainment community, which needs access to lessons learned, successes, and other such information to creatively sustain a system.

Considerations

All Communities

Do you have access to, and do you use, the Defense Technology Information Center (DTIC) IR&D database and other relevant S&T databases?

One forum for obtaining information on IR&D projects and results is the DTIC IR&D database.
 Participation in the database is voluntary, and contractors will add their data only if they perceive some sort of benefit from it. Use it, contact companies, get the word out that it is important, and you can help the database to grow. In addition to the IR&D database, the VTE
 provides information on emerging technologies, including descriptions of technology advancement, projected benefits, project milestones, and expected year of completion with the following categories:

· Air Platforms

· Battlespace Environment

· Biomedical

· Chemical/Biological Defense

· Ground and Sea Vehicles

· Human Systems

· Information Systems Technology

· Materials/Processes

· Nuclear Technology

· Sensors, Electronics, and Electronic Warfare 

· Space Platforms

· Weapons

Look to this resource to continue to grow as the Director, Defense Research and Engineering (DDR&E) promotes its use and funds its expansion.

S&T Community

Do you use a particular strategy for maintaining technology currency?
A strategy for maintaining technology currency in this community would encompass both the push and pull of knowledge. At government labs, a key objective is to push out technology developed by the government so that commercialization potential is realized and comes back to government for its the acquisition of products. It is equally important that the extensive amount of investment being made by the commercial sector is accessed by the prime contractors and government labs. Again, you should help achieve this result by attending important technology conferences, conducting collaborative research projects with commercial industry, maintaining open dialogue and objectivity about commercial possibilities, and guarding against the “not-invented-here” syndrome that might thwart an objective review of potentially disruptive technologies.

Do you maintain awareness of joint and service future warfighting concepts?

Knowledge of future warfighting visions and concepts, and other existing S&T programs, will help you to develop applications for your technologies. The Joint Vision 2020 and other service vision documents are easy reading and will help you understand the warfighters’ best guesses regarding the capabilities they will need in the future. The vision documents outline the outcomes and capabilities that will be needed for the future. They leave most of the details on “how” to provide the capability, to the technology and acquisition communities. They seek truly transformational applications of technology that will allow leaps ahead in warfighting capability. This can be accomplished through either new technology or innovative applications of existing technology. These vision documents provide the taxonomy, concepts, and language that the warfighter will use to articulate requirements. Knowing the meaning of key operational concepts, such as “full dimensional protection,” “focused logistics,” and other concepts will assist you in providing the capabilities that are needed for future military operations. 

Do you maintain currency with Defense technology objectives and implementation plans?

Maintaining currency with Defense technology objectives and implementing plans can help your community ensure its developments will have useful and current applications. Without staying abreast of Defense program plans, it is entirely possible that your community could make investments that do not have any application in the warfighter community. One way to guard against this outcome is to review requirements documents and mission needs statement developed by the warfighters.

Acquisition Community

Do you have knowledge of, and access to, nontraditional companies’ technology solutions?

A variety of information access processes and resources are available to the acquisition community. Because small businesses and other nontraditional defense contractors often are the greatest innovators, you should seek information about, and access to, nontraditional companies’ technology solutions. A technology manager who does not have program execution responsibility could be your outreach agent. He or she should constantly review possible sources of technology outside the contractor base.

Do you maintain an awareness of DoD, service, and Defense agency S&T  plans for program application?

The DoD, service, and Defense agency S&T plans provide a quick way to gain an understanding of ongoing technology programs in your area and in related areas that may impact your program.

The “Defense Science and Technology Strategy” contains the DoD-level documents that connect the S&T community with the warfighter’s future requirements. The DoD plans are complemented by service and Defense agency (for those Defense agencies with S&T responsibilities) plans, that outline programs within their areas of responsibility. Within the Defense S&T strategy, the programs outlining the 6.2 and 6.3 programs that will be transitioning are shown in the Defense Technical Area Plan (DTAP) and the Defense Technology Objectives (DTOs). The DTAP documents the focus, content, and principal objectives of the overall DoD S&T effort. The emphasis is on programs that provide a rapid transition of technology to the operational forces. The DTAP is organized by technology areas and provides a horizontal overview of programs from all services and agencies. This overview includes more than 300 specific technology efforts, including ACTDs and other initiatives, with summary cost, schedule, and goal information. 

Similar service and Defense agency documents, such as the “Army Science and Technology Master Plan,” complement the DoD-level plans and contain information on additional initiatives. These documents provide good overviews of programs, a sense of what is coming up for transition, and some information on funding levels. Reviewing them is a good first step to gain information on programs and initiatives.

Does the technology provider (government lab, commercial firm, etc.) have a process to mine current relevant technology and assess future trends?

The technology provider (government lab, commercial firm, etc.) should use information technology to identify key technology investments being made by the department. Your community should encourage this. For example, the DDR&E plans to develop a robust information resource providing all internal defense technology providers access to the myriad ongoing projects within the Department. Defense labs also should be accessing other available commercial research databases, to exploit commercial technology.
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