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Foreword

Before the war in Afghanistan, that area was low on the list of major planning contingencies.
Yet, in a very short time, we had to operate across the length and breadth of that remote nation,
using every branch of the armed forces. We must prepare for more such deployments by devel-
oping assets such as advanced remote sensing, long-range precision strike capabilities, and trans-
formed maneuver and expeditionary forces. This broad portfolio of military capabilities must
also include the ability to defend the homeland, conduct information operations, ensure access to
distant theaters, and protect critical U.S. infrastructure and assets in outer space.

Innovation within the armed forces will rest on experimentation with new approaches to warfare,
strengthening joint operations, exploiting U.S. intelligence advantages, and taking full advantage
of science and technology...

—The National Security Strategy of the United States, September 2002

The National Security Strategy highlights the dramatic changes in the security
needs of our nation. The Department of Defense (DoD) is transforming to meet
the challenges that it will face in the 21st century. “Taking full advantage of sci-
ence and technology” is a critical aspect of the transformation. To take full advan-
tage of science and technology, DoD must place the best possible technology in
the hands of the soldiers, sailors, airmen, Marines, and civilians who will conduct
and support future military operations.

Accelerating the flow of technology to the warfighter is one of the top priorities of
the Under Secretary of Defense (Acquisition, Technology and Logistics),' as well
as the services, defense agencies, and other key defense organizations that help
transition technology. DoD is joined in transitioning technology by U.S.
industry—Ilarge and small businesses, defense contractors and companies who
have not traditionally dealt with DoD.

This document, the Manager’s Guide to Technology Transition In an
Evolutionary Acquisition Environment (the guide) is intended to be a source of
information to promote collaboration among team members. It provides an
overview of the processes, communities, programs, and challenges associated
with technology transition. The guide shows the reader possible ways ahead for
their programs and areas of pursuit and, where possible, lists sources that can
provide information about strategies or approaches.”

! Memorandum from the Under Secretary of Defense (Acquisition, Technology, and Logis-
tics) to the Secretary of Defense, Subject: Top 5 Priorities for AT&L, August 6, 2002.

2 This document is for information only. It is not authoritative or directive in nature. Users
should refer to the appropriate authoritative sources when using these processes for specific pro-
grams.
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THE CHALLENGES

Keeping pace with technology and maintaining a technological advantage over
our adversaries will be challenging in the 21st century because of the following
three factors:

& Technology is changing rapidly in many key areas. The advance of tech-
nology has accelerated. Yesterday’s technology may not be good enough
on tomorrow’s battlefield. Critical enabling technologies may become ob-
solescent quickly, or countermeasures may be developed.

& Critical commercial technology will be widely available. The lead for de-
veloping many critical technologies has shifted from the defense industry
to commercial industry.

& QOur adversaries may have access to our defense technology. Adversarial
activity has extended from the battlefield into the international market-
place. Evidence shows that foreign entities are exploiting U.S. defense
contractors and military research, development, testing, and evaluation fa-
cilities to obtain leading-edge research and technology. In addition, U.S.
industry no longer is the leader in many areas of technology. Therefore,
our adversaries may have access to many key defense-related technolo-
gies.

To respond to these 21st century challenges, DoD must not only field new tech-
nology rapidly, but also must maintain the technological edge in systems that will
remain in service for decades. DoD must be able to

¢ leverage the best technology available from both government and com-
mercial sources;

¢ rapidly transition the technology into new materiel systems;

¢ refresh the technology, as needed, to maintain the advantages that our war-
fighters need throughout the life of a system; and

& protect sensitive leading-edge research and technology against unauthor-
ized or inadvertent loss or disclosure.

THE DECISION SUPPORT SYSTEMS

Technology transition requires DoD’s active involvement. Transitioning technol-
ogy is a “contact sport” that requires teamwork and communication between gov-
ernment, industry, and eight interrelated functional communities. All must

V1.0 viil



Foreword

operate within the three decision support systems of DoD. The decision support
systems are the following:

¢ The Requirements Generation System (RGS). The system that produces
information for decision makers who must determine the projected mis-
sion needs of the warfighter.

¢ The Defense Acquisition System (DAS). The system that secures and sus-
tains the nation’s investments in technologies, programs, and product sup-
port necessary to achieve the National Security Strategy and support the
United States Armed Forces.

¢ The Financial Management System (FMS). The system that provides the
resources for programs and initiatives for developing, procuring, and op-
erating military weapons and systems.

THE PLAYERS—GOVERNMENT AND INDUSTRY

Meeting the warfighting needs of the nation is a team effort, in which industry
assists the government throughout the system life cycle. As the pace of technol-
ogy has increased, industry has become an even more important partner in the
process. The guide discusses the roles of both government and industry and how
they contribute to transitioning technology.

The Government Team

The government technology transition team comprises many functional compo-
nents. The interrelated communities on the team discussed in this guide are the
following:

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

¢ Science and technology (S&T) community—the scientists and managers
of S&T programs who develop knowledge about the key technologies that
will be needed for future equipment.

¢ Research and development (R&D) community—the scientists, engineers,
and other professionals who have the expertise necessary to field the tech-
nologies in military systems.

¢ Acquisition community—the program managers, product managers, staffs,

and organizations that manage the development, procurement, production,
and fielding of systems.
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¢ Sustainment community—the operators, program and product managers,
item managers, and logisticians who operate, maintain, and improve the
equipment through the decades of service that are expected of major sys-
tems.

¢ Test and evaluation (T&E) community—the government organizations
and personnel who ensure that the systems work as intended, and are safe
to operate in the challenging military operational environment.

¢ Financial community—the government organizations and personnel who
manage the resources needed by the other communities, and secure fund-
ing for the programs and systems needed to transition technology.

¢ Security community—The intelligence, counterintelligence, security, and
foreign disclosure organizations, staffs, and personnel who advise the
communities about technologies wanted by adversaries, capabilities for
obtaining such technologies, countermeasures for protecting the technolo-
gies, and authorizations for transferring the technology to other countries.

The Industry Team

Like the government, “industry” is not a monolithic organization. It is a diverse
group of players categorized by functional areas just like the government, with
very different capabilities and points of view to contribute to technology transi-
tion. We will discuss the industry players throughout the guide, but separate them
into four overlapping categories when necessary to increase the clarity and focus
of the discussion. The industry categories are: large businesses, small businesses,
defense contractors who have a traditional relationship with DoD, and nontradi-
tional defense contractors. All of the players are valuable sources of new technol-
ogy and innovative approaches to meeting the challenges of the 21st century.

How THE GUIDE IS ORGANIZED

V1.0

The application of technology influences the entire life cycle of an acquisition
program—ifrom identifying and using commercial and government S&T, to ena-
bling technology tradeoffs with the requirements community, to continually inte-
grating the technology into development programs, and finally to continually
upgrading the technology for legacy systems. As an evolving document, the
guide’s objectives are to help the eight government communities (1) plan for inte-
grating evolutionary technology; and (2) continually enhance technology by iden-
tifying the appropriate tools, business arrangements, programs, and incentives. To
these ends, we organized the guide as follows:

¢ Chapter 1, “The Environment for Technology Transition,” discusses a
working definition for technology transition, and outlines the decision
support processes that govern DoD’s technology transition. The chapter
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identifies the communities that must interact in transitioning technology
and their interests in this complex process.

Chapter 2, “Technology Transition Planning and Tools,” presents a host of
tools, business arrangements, solicitation methods, and incentives for tran-
sitioning technology and implementing evolutionary acquisition. The
chapter emphasizes the importance of planning for continual insertion of
technology in fielded systems.

Chapter 3, “Programs That Facilitate Technology Transition,” describes a
multitude of programs that are available to assist with technology transi-
tions.

Chapter 4, “Challenges and Considerations,” builds on the previous chap-
ters with a discussion of challenges and important considerations to help
the communities at different stages in the process to transition technology
and implement evolutionary acquisition.

In addition, the Guide presents reference materials in the following appendices:

L 4

Appendix A, “Resources,” describes publications that address topics re-
lated to this guide.

Appendix B, “Websites,” offers links to online resources for more in-
depth information about the topics covered in this guide.

Appendix C, “Success Stories,” presents information about successes in
dual-use science and technology, technology insertion, and technology
transition. We gleaned many of the stories from interviews with partici-
pants in the S&T and acquisition communities.

Appendix D, “Technology Transition Planning and Pathways,” contains
information about the planning for transitioning technology.

Appendix E, “Research and Technology Protection Planning,” contains in-
formation about protecting defense technology.

Appendix F, “Glossary,” defines the terms used throughout the guide.

Appendix G, “Bibliography,” lists publications used for developing this
guide.

Appendix H, “Abbreviations” contains abbreviations and acronyms used
throughout the guide.
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Chapter 1
The Environment for Technology Transition

This chapter defines key terms associated with technology transition. It then
provides a guide to the management systems that enable the transition process.
Finally, the chapter describes the key government players involved in technology
transition and highlights the increasing role played by industry.

DEFINING TECHNOLOGY TRANSITION

Technology transition is the use of technology in military systems to create effec-
tive weapons and support systems—in the quantity and quality needed by the war-
fighter to carry out assigned missions at the “best value” as measured by the
warfighter. Best value refers to increased performance as well as reduced cost for
developing, producing, acquiring, and operating systems throughout their life cy-
cle.

Timeliness also is important. Our warfighters must maintain a technological ad-
vantage over their adversaries. This requires compressed development and acqui-
sition cycles for rapidly advancing technologies.

Technology transitions can occur during the development of systems, or even af-
ter a system has been in the field for a number of years. The ability to transition
technology smoothly and efficiently is a critical enabler for evolutionary acquisi-
tion.

Technology transitions can occur between government organizations, such as
when a government laboratory transitions a technology to a government research
and development (R&D) organization for use in a specific system. Also, industry
can transition technology to government, and vice versa.

! Definitions in this paragraph are adapted from Deputy Under Secretary of Defense (Science
and Technology), Technology Transition for Affordability: A Guide for S&T Program Managers.
April 2001.
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THE GOALS OF TECHNOLOGY TRANSITION

The objective of technology transition is to meet the warfighter’s requirements at
the lowest possible total ownership cost (TOC). To this end, the goals of technol-
ogy transition are to use available resources to:

¢ leverage the best technology available from both government and com-
mercial sources;

¢ rapidly transition the technology into new weapons and other military sys-
tems;

¢ refresh the technology, as needed, to maintain the advantages that our war-
fighters need throughout the life of a system; and

& protect sensitive leading-edge research and technology against unauthor-
ized or inadvertent loss or disclosure.

The three major decision support systems in the Department of Defense (DoD)
(the defense acquisition system, requirements generation system, and financial
management system) guide and enable the technology transition process.

THE DECISION SUPPORT SYSTEMS

V1.0

The defense acquisition system, requirements generation system, and financial
management system are DoD’s three principal decision support systems. These
interrelated systems ensure that warfighters have the high-quality systems needed
for modern warfare.

DoD develops its vision of future warfare and specific needs in the requirements
generation system; DoD justifies, obtains, and allocates its funding in the finan-
cial management system; and DoD develops and procures new systems using the
defense acquisition system. These three decision support systems provide the
funding and management structure needed for new programs.

Currently, DoD is making major changes to all three systems to better support its
future needs. DoD is reviewing and revising these processes to create the maxi-
mum flexibility and agility possible to support defense transformation, while
meeting its legal requirements and maintaining the necessary management con-
trols. Much work must be done, both within the Office of the Secretary of De-
fense (OSD) and the Services, to develop the necessary Department-level
guidance and to promulgate the new policies. Accordingly, this document reflects
the current directives and instructions. To the extent possible, we also discuss the
implications of the changes that were known at the time of publication.
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The Environment for Technology Transition

REQUIREMENTS GENERATION SYSTEM

The requirements generation system contains information about the future mis-
sion needs of warfighters. DoD has multiple requirements generation systems,
which work together to develop the requirements for future warfighting systems.
The joint requirements generation system, which the Chairman of the Joint Chiefs
of Staff (CJCS) oversees, provides guidance to staffs responsible for reviewing
requirements that support major defense acquisition programs and other programs
of special interest to the joint community. Similar programs in each Service sup-
port the joint requirements generation system.

Contemplated Changes to the Requirements Generation System

In October 2002, the Joint Staff, as the proponent of the requirements generation
system, announced upcoming changes to their processes to better support devel-
oping an integrated and effective joint force.” The Joint Staff is coordinating its
changes with the acquisition community’s improvements to the defense acquisi-
tion system. The changes will

& increase integration with the defense acquisition system,

¢ use integrated architectures for planning and decision making,

& create initial capability documents for guiding systems development, and
¢ support evolutionary acquisition.

To transition to the new processes, the Joint Staff cancelled the parts of CJCS In-
struction (CJCSI) 3170.01B, “Requirements Generation System,” that described
Mission Needs Statements (MNSs), and Capstone Requirements Documents
(CRDs). The MNS will be replaced by a document that focuses on mission area
capabilities in the next revision to the CJCSI, expected in early 2003. The essen-
tial elements of the CRDs will be incorporated into architectures, which will be
used to integrate capabilities in and between mission areas. In general, the “front
end” of the requirements process will become more structured and disciplined to
eliminate the perception of “unfunded mandates™ that existed with MNSs and
CRDs. The section about Operational Requirements Documents (ORDs) remains
in effect. Future requirements documents, called initial capability documents, will
focus more on capabilities and provide better support for evolutionary acquisition.
Because of the upcoming changes, our discussion of the Requirements Generation
System is general, and does not address MNSs and CRDs.?

? Director of the Joint Staff memorandum, Subject: “Changes to the Requirements Generation
System,” DJSM-0921-02, October 7, 2002.

? For reference, the Chairman of the Joint Chiefs of Staff Instruction 3170.01B, “Require-
ments Generation System,” April 15, 2001, is available at
http://www.dtic.mil/doctrine/jel/cjcsd/cjcsi/3170_01b.pdf.
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How the System Works
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Each service, the U.S. Special Operations Command (USSOCOM), and under
certain conditions the defense agencies, analyze their missions and capabilities
and develop requirements for their areas of responsibility. These organizations
develop a vision of their future, considering strategy, policies, threats, capabili-
ties, doctrine, technology, and budgets. The analyses of their capabilities build on
their analyses of the mission and determine the mission needs, usually expressed
as opportunities and deficiencies. The analyses of mission and capabilities iden-
tify needs for future doctrine, organization, training, leadership, materiel, person-
nel, and facilities.

These early analyses give the other functional communities their first opportunity
to influence the requirements generation system. The analyses of mission and ca-
pability may identify opportunities for exploiting technology breakthroughs that
provide new capabilities for fulfilling warfighter needs, reducing total ownership
costs, or improving the effectiveness of current equipment and systems. The key
at this stage is to engage all communities and industry as early as possible. Re-
quirements developers should search for different ways of fulfilling the mission
and not limit their analysis to the technologies that are being developed in the
DoD system. They should look at systems or programs that are deployed or are
being developed or produced by other services, agencies, or allied nations. In ad-
dition, their analyses should identify potential new concepts, including the use of
existing U.S. or allied military or commercial systems. The analysts should con-
sider cost-reduction measures in each stage of the system’s life cycle and look for
ways of reducing costs by using innovative technology, engineering, manufactur-
ing, support, or training.

In the future, requirements personnel will assess the needs for new systems based
on the potential contribution to, and interoperability with, an integrated mission-
area architecture. These architectures will be used to synchronize and manage the
development of joint warfighting capabilities. If the need for a new system is jus-
tified, the organization will develop a requirements document.

The ORD is the current requirements document for new systems. Most new sys-
tems must have ORDs, although exceptions exist (the Missile Defense Agency,
for example, has been allowed to develop certain systems without an ORD). An
ORD is a formatted document that contains requirements for operational perform-
ance for a proposed system or concept. These operational performance require-
ments are tailored for the specific system (e.g., ship, missile, aircraft, vehicle, or
communications system) and describe the system-level performance capabilities
such as range, speed, survivability, and interoperability. An approved ORD con-
stitutes a “requirement” for a new system. The requirement, when funded, will be
the basis for a new acquisition program. The ORD is also used to develop the re-
quirements for testing and evaluating the performance of the system. The
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requirements community must coordinate closely with the test and evaluation
community throughout the requirements generation process, especially with pro-
grams using the blocked, or phased requirements structure that supports evolu-
tionary acquisition.

The requirements generation process requires a team of functional experts to sup-
port the capability development process. The technology, producibility, sustain-
ment, interoperability, affordability and test and evaluation issues must be
understood early in the requirements generation process. Close and continual
communication with these functional experts will ensure that the required capa-
bilities are achievable, the performance parameters are realistic, and that the sys-
tem is affordable in terms of both initial procurement and total ownership costs.

DEFENSE ACQUISITION SYSTEM

The general policies for the defense acquisition system are outlined in the DoD
5000 series documents, which are being revised. These documents describe a
flexible, yet disciplined, approach for meeting technology challenges.

There have already been significant changes to the Defense Acquisition System in
recent years. The concept of evolutionary acquisition was introduced in the 2000
version of DoD Directive 5000.1 and DoD Instruction 5000.2, and will continue
to be the central concept in the Defense Acquisition System.

Evolutionary acquisition is an acquisition strategy that defines, develops, pro-
duces or acquires, and fields an initial hardware or software increment (called a
phase or block) of operational capability.* Evolutionary acquisition is based on
technologies demonstrated in relevant environments, time-phased requirements,
and demonstrated capabilities for deploying manufacturing or software. Evolu-
tionary acquisition provides capabilities to the warfighter in increments. The ca-
pability is improved over time as technology matures and the warfighters gain
experience with the systems. The first increment can be provided in less time than
the “final” capability. 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 fi-
nal capability. Each increment must be tested and evaluated to ensure that the
warfighter receives the needed capability.

Two basic approaches are used for evolutionary acquisition. In one approach, the
final functionality can be defined at the beginning of the program, with the con-
tent of each increment determined by the maturation of key technologies. In the

* Under Secretary of Defense (Acquisition, Technology, and Logistics), “Evolutionary Acqui-
sition and Spiral Development,” memorandum. Washington, D.C.: April 12, 2002.
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second approach, the final 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.’

Contemplated Changes to the Defense Acquisition System

New versions of DoD Directive 5000.1 and DoD Instruction 5000.2 will promote
flexibility along with common sense, business-based decision making. These
documents will emphasize decentralized responsibility, tailoring, innovation, con-
tinuous improvement, technology development, transition planning, reduced cycle
time, and collaboration during the acquisition process. The documents will in-
clude the following key changes:

¢ Closer integration with the requirements generation system, and increased
“front end” planning and roadmapping;

¢ Continued emphasis on evolutionary acquisition, the preferred strategy for
rapid acquisition of mature technology; and

¢ Simplified and flexible management that decentralizes the responsibility
for deciding about acquisitions where possible, and increases the emphasis
on innovation and tailoring of programs.

The emphasis on evolutionary acquisition will continue. Changes will be made to
the “front end” of the process (currently called concept and technology develop-
ment) to improve the alignment with the requirements and resourcing processes
and provide technology development strategies. This increased planning and the
additional flexibility in the system should resolve issues earlier and provide a
more stable path for programs as they proceed through the process.

How the System Works

We discuss the defense acquisition system, as currently outlined in the DoD 5000
series documents, in detail in Chapter 2.

FINANCIAL MANAGEMENT SYSTEM

The third decision support system is the financial management system, which is
designed to give DoD’s warfighters the resources they need. The laws and guid-
ance from the U.S. Congress, circulars issued by the Office of Management and
Budget (OMB), and the financial management regulations promulgated by DoD
establish the framework for the financial management system.

3 Ibid.
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Contemplated Changes to the Financial Management System

At this writing, DoD is considering significant changes to its part of this financial
system but has not formalized most of them. The discussion below is current at
the time of publication, but there may be changes in the near future.

How the System Works

DoD relies on its Planning, Programming, and Budgeting System (PPBS) to for-
mulate defense budgets. The budgets are formulated beginning with a planning
phase that establishes guidelines for budgets. The Secretary of Defense promul-
gates the guidelines in the Defense Planning Guidance (DPG) document and also
imposes fiscal limits. Next, the programming phase translates the planning guid-
ance into specific programs, resulting in the Program Objectives Memorandum
(POM). POM programs must fit within prescribed fiscal limits. Final decisions
are made, and detailed pricing issues addressed, in the budget portion of this
process. Until recently, OSD reviewed the POM and budget of each service and
defense agency separately, but in 2002, OSD reviewed the POMs and budgets to-
gether. The OSD review leads to a DoD-wide budget that the President includes
in his annual budget submission to Congress in February of each year.

The congressional review consists of three steps: formulation of a budget plan for
the entire federal government, authorization of defense programs, and appropria-
tion legislation that makes funds available. Each step can include hearings, delib-
erations by congressional committees, legislation that is debated by committees
and on the floor of the House and Senate, and votes by the House and Senate. The
authorization and appropriations phases result in legislation that must be signed
by the President. Once legislation has been enacted, funds are available for spend-
ing. The funds must be spent or “executed” in accordance with an extensive set of
laws and regulations.

The financial management process is lengthy and, for that reason, budgets for
many different years are being considered at the same time (see Figure 1-1). For
one particular budget, the set of steps—from budget formulation through execu-
tion—can take many years. Just guiding a major routine proposal through plan-
ning, programming, and budgeting and getting it enacted by Congress can require
18 to 24 months. Execution can take several more years. Changes can be made
during execution through what are termed “reprogramming” actions, but such
changes are supposed to be limited to emergencies and are the exception, rather
than the rule.

The financial process also has many constraints. The DoD financial management
regulations, which document the constraints, consist of thousands of pages and
impose many limits on the types and uses of funds. For example, science and
technology (S&T) projects must be financed with certain types of research and
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Calendar
year

Fiscal year
2003

Fiscal year
2004

Fiscal year
2005

development funds while more mature development must use other types of re-
search funds. A weapon or system must be purchased using yet another type of
funding. DoD managers have only very limited ability to shift among different
funds, or “colors of money” as they are sometimes called.

Figure 1-1. The PPBS as of 2002

CYo1 CY02 CYo03 CY04
N|D J|F|M|A|M|J|J|A|S O|N|D J|F|M|A|M|J|J|A|SO N|D J|F|M|A|M|J|J|AS
FY02 —> FY03 —> < FY04
Budgeting Enactment Execution
FY03-04 FY03 FY03 and prior
Planning/programming Budgeting Enactment Execution
DPG 04-09 POM 04-09 FY04-05 FY04 FY04 and prior
Planning/programming Budgeting Enactment
DPG 04-09 POM 04-09 FY04-05 FY04

This lengthy, constrained financial process poses a significant challenge for tech-
nology managers and generates some of the “transition” issues that we discuss in
this guide. Planning inventions 2 years in advance to comply with the financial
process can be difficult or impossible, especially for innovations that rely on rap-
idly changing technologies. Shifting funds as a program matures can make budg-
eting a challenge. If managers are not careful, shifting from one type of fund to
another can result in a gap in funding (sometimes known as the “valley of death”)
that can threaten the program.

DoD is seeking increased flexibility for its acquisition managers, but many of the
basic constraints in the financial management system will not go away. The key
players from all communities, and especially those in the S&T and acquisition
and financial communities, must work together to make the PPBS process work.
Only if the players understand each other’s challenges and communicate will we
be able to encourage technology transition within the constraints of the federal
financial management system.

THE GOVERNMENT PLAYERS
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Transitioning technology successfully requires innovative players who understand
their roles, and the roles of others in the process. Technology transition has many
players. To focus our discussion, we have chosen eight communities that have
important roles and high levels of interaction in transitioning technology.
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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 the 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 war-
fighting capabilities.

The requirements community develops warfighting concepts for as many as

20 years into the future. Concepts are captured in documents such as Joint Vision
2020.° These documents and other “long-range” warfighting concepts provide in-
put into the Joint Warfighting Capability Objectives (JWCOs) contained in the
Joint Warfighting Science and Technology Plan.” The JWCOs guide the planning
for applied research and advanced technology development. They describe the
specific performance parameters for new systems. The requirements community
validates the military requirements for new capabilities. Before a new system is
fielded, users participate in testing and evaluating the operation of the system to
ensure that the new system is safe to use under realistic conditions and will meet
the required operational need.

In the past, many ORDs established extremely challenging performance require-
ments that often resulted in long, high-risk, and expensive development and ac-
quisition programs. Evolutionary acquisition uses more realistic requirements that
will enable the rapid fielding of an initial capability to the warfighter, followed by
new versions with incremental improvements in capability.

While the equipment is being developed and fielded, the government communi-
ties for requirements, acquisition, R&D, and sustainment work together as a team,
along with industry, to refine the details of the system and agree on tradeoffs
needed to make the system affordable. While a system is being developed, the
requirements community should identify the essential capabilities needed but al-
low the developers the flexibility to determine how the need is met. Giving the
S&T, R&D, and acquisition communities the largest possible “solution space”
will enable innovation and the balancing of performance, operational and support
characteristics.

8 Joint Vision 2020 is the Chairman of the Joint Chiefs of Staff’s long-range vision document
outlining the capabilities that are needed to produce a highly effective, interoperable Joint Force in
the year 2020. This document is available at http:/www.dtic.mil/jv2020/jvpub2.htm. Services,
USSOCOM, and other organizations with input to the requirements have equivalent “vision
documents” that align with Joint Vision 2020. For an example, see the Air Force Vision 2020 at
http://www.af.mil/vision/vision.pdf. This website has links to the 2020 vision documents of other
services and the Coast Guard.

" Deputy Under Secretary of Defense (Science and Technology), Joint Warfighting Science
and Technology Plan. Washington, D.C.: February 2000.
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The requirements documents specify interoperability requirements and establish
affordability objectives. Interoperability refers to the ability of systems to function
in forces that include multiple U.S. services as well as allied and coalition forces.
Affordability objectives take into account the relative economic value of the ca-
pability compared with alternatives that compete for funding. One reason for es-
tablishing an affordability objective is to guide tradeoffs of “cost as an
independent variable” (CAIV) early in the conceptual design. CAIV also can be
greatly enhanced by setting goals and thresholds for most requirements and iden-
tifying critical capabilities that must be provided.

SCIENCE AND TECHNOLOGY COMMUNITY

V1.0

The S&T community consists of the government academicians, scientists, and
managers of S&T who understand the technologies that will be needed for future
systems.

The S&T community includes technology development sources, such as govern-
ment labs and agencies (e.g., the Defense Advanced Research Projects Agency
[DARPA]) and industry labs. The S&T community focuses on developing and
understanding technologies. The S&T community should also focus on rapidly
transitioning technology to affordable products and teaming with acquisition and
sustainment program managers (PMs) to address user needs. To accomplish their
goals the S&T community uses programs and processes, such as:

¢ Advanced technology demonstrations (ATDs),
¢ Advanced-concept technology demonstrations (ACTDs),

¢ Joint and service/USSOCOM
experimentation,

¢ Small Business Innovation Research (SBIR) program, and
¢ Independent research and development (IR&D).

S&T planning 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. In general, S&T programs that align with spe-

cific future warfighting needs will receive the highest priority for funding.

Academia and industry are sources of IR&D as well as contracted R&D support-
ing DoD’s S&T objectives. Increasingly, commercial R&D is of major interest to
the DoD, particularly R&D in computers, software, electronics, cryptography,
telecommunications, robotics, and the medical and biological sciences. To take
advantage of these resources, DoD’s requirements, R&D, acquisition, sustain-
ment, and S&T communities need to stay abreast of domestic and international
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R&D as a market research function. They must also provide “seed money” (con-
tracts, grants, cooperative agreements, or other transactions) to harvest and assess
emerging commercial technology that may be of use to the military.

ACQUISITION COMMUNITY

The acquisition community includes acquisition executives, program executive
officers, PMs, and their staffs. In response to a validated operational or business
need, they build or acquire new or improved weapons systems or the capabilities
or services inherent in information systems.

By policy, a PM is designated for each acquisition program. The PM directs the
development, production, and initial deployment of a new system. The new sys-
tem is created within limits of cost, schedule, and performance, as approved by
the PM’s acquisition executive. The PM’s role is to ensure the warfighter’s mod-
ernization requirements are met efficiently and effectively in the shortest possible
time.

The acquisition community does not operate with a set plan for all systems. They
interact with requirements personnel and technology providers, and develop tai-
lored acquisition strategies that fit the needs of particular programs, consistent
with the time-sensitive needs of the user’s requirement, applicable laws and regu-
lations, sound business management practices, and common sense. The current
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. While the system is being developed, PMs work with
the requirements community to maintain a balance of cost, schedule, and per-
formance. They can trade performance and schedule objectives to achieve the cost
and affordability goals for the programs. Sometimes, new or improved technolo-
gies that will reduce costs or improve performance become available while the
system is being developed. PMs should be alert to these opportunities and keep
their programs flexible enough to adopt these advantageous technologies.

RESEARCH AND DEVELOPMENT COMMUNITY

The focus of the R&D community is developing and supporting technologically
superior and affordable systems for warfighters. The R&D community evaluates
technologies and conducts applied research. They also engineer and design candi-
date systems and components. The community is responsible for getting the tech-
nology to the field. Its responsibility does not end when an item is fielded. The
community continues to work with the warfighters and the sustainment commu-
nity as they operate and maintain the capability in the field.

The R&D community supports the acquisition community by developing systems;
reducing integration and manufacturing risks; ensuring operational supportability
(with emphasis on reducing logistics support during use); integrating human sys-
tems; ensuring that systems are interoperable and can interface, as needed, with

I-11 V1.0



other systems; ensuring that the systems are safe to use during demanding military
operations; and last, but not least, giving the warfighters systems they need.

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 high-
est possible levels is the responsibility of the sustainment (logistics) community.
The term “sustainment community” includes the entire range of operations and
support functions. The sustainment community includes PMs; item managers; and
the supply, maintenance, and procurement personnel that support fielded equip-
ment. This community improves the reliability, maintainability, and supportability
of weapons systems by updating technology and other means. The challenge is to
give this community the information and resources that it needs to exploit tech-
nology throughout a system’s life.

The sustainment community operates at the end of the cycle of introducing new
technology, but should be highly integrated with other communities. The re-
quirements community emphasizes logistics supportability when it develops the
ORDs for new systems. Reducing the logistics burden enables the warfighters to
reduce their logistics footprint and to focus their resources on capabilities that can
defeat an enemy. The acquisition community supports the logistics community by
including supportability as a design factor and emphasizing logistics during the
systems engineering process.

Because weapons systems are being retained longer, PMs and the logistics com-
munity are increasingly having to deal with obsolescence. If systems are designed
with open architectures, their lives can be extended using replacement parts or
upgrades that don’t require redesigning the system.

TEST AND EVALUATION COMMUNITY

V1.0

The test and evaluation (T&E) community independently assesses how well sys-
tems perform technically; how well the system fulfills documented requirements;
and whether systems are safe, operationally effective, and suitable and survivable
for their intended use in military operations. Two general types of testing are
used: developmental and operational.

Developmental tests answer the question: does the system do what it was intended
and designed to do? Developmental tests are any engineering-type tests used to
verify the status of technical progress, verify that design risks are minimized, sub-
stantiate that contractually-required technical performance has been achieved, and
certify readiness for initial operational testing.

Operational tests answer the question: will the system give the warfighter the
needed capability, under demanding military operational conditions and when op-
erated and maintained by warfighters? Operational tests are the field tests, under
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realistic conditions, of an item (or component) of weapons, equipment, or muni-
tions. Operational tests determine the effectiveness and suitability of the weapons,
equipment, or munitions for use in military operations by typical military users.

The test and evaluation community does not develop the requirements for their
tests. The community gets them from requirements documents and other sources.
Ensuring that the test and evaluation community is part of the collaborative proc-
ess used in developing systems is important. The community must have input into
the process and clear and well-defined guidance about how the system is expected
to perform. The evolutionary acquisition concept challenges the requirements,
acquisition, sustainment, and test and evaluation communities to coordinate
closely and continually when developing and testing “phased” or “blocked” pro-
grams to ensure that the T&E community is aware of what will constitute a “use-
ful increment” of capability. Only with this knowledge can the T&E community
design appropriate tests.

The test and evaluation community supports evolutionary acquisition by being
continuously involved in the acquisition process, beginning with integrating T&E
issues in the concept and technology development phase. PMs can form a work-
ing-level integrated product team (WIPT) to assist with T&E issues. The WIPT
should include contractor and government developmental T&E personnel; opera-
tional T&E personnel; live fire test and evaluation (LFT&E) personnel (if appli-
cable); and intelligence personnel. A T&E WIPT can assist a pre-systems
acquisition activity (e.g., ACTD, ATD, or joint warfighting experiment) that is
likely to develop into an acquisition program.

FINANCIAL COMMUNITY

The financial community includes personnel in charge of overall financial activi-
ties, budget officers who prepare and defend defense budgets, and personnel who
manage the spending or execution of those budgets. Employees of the Defense
Finance and Accounting Service also provide financial support by paying defense
contractors and supplying accounting information and services. Every major
headquarters and most bases and installations have financial personnel.

Financial personnel are responsible for providing warfighters with the resources
they need to carry out defense missions. In the process, the financial personnel
support and interact with all functional communities. The interactions with the
acquisition community are particularly extensive because the DoD buys so many
products and because of the complexity of some of the purchases. In addition to
providing needed resources, financial personnel must comply with strict timelines
for preparing budgets, timelines that are often dictated by outside organizations,
such as the OMB and the U.S. Congress. Financial personnel also must ensure
compliance with all relevant laws and financial regulations. Although everyone
must comply with laws and regulations, the financial community is the focal point
for many compliance efforts.
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Sometimes the responsibilities of financial managers—such as providing re-
sources and ensuring compliance—conflict with those of other communities. An
acquisition manager may want to engage in a transaction designed to speed up an
important project or integrate new technology into a weapon system. The finan-
cial manager may object because the transaction cannot be done in the time allot-
ted, or because it may violate regulations. Some conflicts are inevitable in an
environment that demands rapid decisions about complicated topics, and the de-
liberations that result from a conflict often lead to better decisions. Conflicts can
be minimized, and those that occur can be resolved more productively, if the ac-
quisition and financial communities understand each other’s roles and responsi-
bilities.

SECURITY COMMUNITY

The security community consists of the intelligence, counterintelligence, security,
and foreign disclosure organizations, staffs, and personnel. The security commu-
nity advises the other functional communities about technologies sought by ad-
versaries, capabilities for obtaining such technologies, countermeasures for
protecting the technologies, and authorizations for transferring the technology to
other countries.

Planning for protecting research and technology is an increasingly important as-
pect of technology programs. Appendix E, Research and Technology Protection
Planning, outlines the considerations for ensuring that our critical technology is
not disclosed to potential adversaries.

INDUSTRY’S NEW ROLE

As the previous section indicated, many government players are involved in tech-
nology transition. But industry also plays an important role, a role that is expand-
ing as commercial R&D grows in importance.

Investment Trends

V1.0

Although commercial spending for R&D has increased substantially in recent
years, federal government spending has remained constant. Thus, the commercial
sector may create a larger share of the new technologies that will support DoD’s
future requirements.

This shift toward commercial R&D is illustrated by the trends in total R&D
funding in the United States and the amount of funding coming from the federal
government. As shown in Figure 1-2, in 1993, total U.S. R&D investment was
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$166 billion. The federal government’s contribution to this investment was

$64 billion—or 38 percent of the total.® By the year 2000, total R&D investment
in the United States had grown to $245 billion while the federal government’s
contribution held nearly constant at $65 billion,” representing just over one-
quarter of U.S. investment (All dollar figures are in constant 1996 dollars). Thus,
the federal government’s share of total spending dropped from 38 percent in 1993
to 26 percent in 2000. DoD accounts for almost half of the total federal funding
for R&D and is the largest single federal sponsor of R&D.

Figure 1-2. 1993 and 2000 R&D Funding
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Figure 1-3 suggests that these trends are not new. Over the past two decades,
commercial R&D spending has increased steadily over time, while DoD invest-
ment has remained relatively constant.

These trends suggest that DoD PMs should be more creative in integrating com-
mercial and international technologies into defense applications. The technology
can be integrated by creating partnerships between government and industry or by
using DoD’s direct access to industry’s independent initiatives. In many cases, the
technology the government needs already exists in commercial industry in some
form. The government’s challenge is to increase partnerships with industry to gain
access to commercial technology, regardless of who provides the technology (a
large or small business) and what tier supplier it is (first tier or lower).

¥ National Science Foundation, National Patterns of R&D Resources: 1996—An SRS Special
Report, Division of Science Resources Studies, Directorate for Social, Behavioral, and Economi-
cal Sciences.

? Ibid.
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Figure 1-3. R&D Investment
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Not only has DoD’s share of overall R&D decreased, but its importance in certain
markets has shrunk dramatically, and with it, DoD’s influence on the direction the
technology. For example, DoD procures less than one percent of all semiconduc-
tors, a smaller share than the automotive industry. For this reason, unique defense
requirements have little effect on the overall market, requiring DoD to use com-
mercial technology in its military systems. Another effect of this trend is that DoD
is unable to acquire intellectual property (IP) rights for commercially developed
technology, as it has done for defense-funded technologies in the past, because
DoD’s financial involvement will be limited and its demand is not dominant com-
pared with the worldwide commercial market. For this guide, the term “intellec-
tual property” means patents, copyrights, trademarks, and trade secrets. PMs will
need to identify alternative, more commercially friendly methods of protecting IP
in order to transition commercial technology to defense systems.

A guide, “Intellectual Property: Navigating Through Commercial Waters,”'® helps
PMs identify issues and solutions for IP. During the last few years, several senior
leadership policy letters have acknowledged this fundamental change in DoD’s
acquisition environment.''

Industry’s Role

V1.0

Industry is not a monolithic entity. It is made up of small, medium, and large
companies. Some companies do business with the government routinely and oth-
ers refuse to participate. We call them traditional defense contractors (TDCs) and

' Available at http://www.acq.osd.mil/ar/doc/intelprop.pdf.

(1) USD(AT&L) Memorandum, September 5, 2000. Subject “Training on Intellectual
Property.” Signed by J.S. Gansler. (2) USD(AT&L) Memorandum, Jan 5, 2001, Subject: “Reform
of Intellectual Property Rights of Contractors.” Signed by Dave Oliver (3) USD(AT&L) Memo-
randum, Dec 21, 2001. Subject: “Intellectual Property.” Signed by E.C. Aldridge, Jr.
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nontraditional suppliers (NTS), respectively. Myriad reasons exist for the reluc-
tance by some companies to enter the defense market, including some who may
have very important technologies needed by the military. Two of the major rea-
sons cited are the need to protect IP and stringent government cost accounting re-
quirements. PMs, as a result, must consider the contributions, limitations, and
possibilities of each segment of industry when developing strategies to access

technology from industry.

Table 1-1 provides summary investment, employment, and patent filing informa-
tion to illustrate some differences between small and large business participation

in R&D.

Table I-1. Business Participants in DoD Technology Development

Business segment

Small business

Large business

Dollars invested in industrial R&D, 2000
Percent of industrial R&D $
Employment, 1999

Percent employment

No. of industrial patent filings in 1999
Percent of industrial patents filed

$33 billion

18 percent
55,729,092
50.34 percent
34,020

39.5 percent

$148 billion
82 percent
54,976,569
49.66 percent
52,102

60.50 percent

LARGE BUSINESS '

Two distinct sectors exist in the large business community where technology can
be accessed by defense PMs—TDC and NTS.

Traditional Defense Contractors

TDCs support DoD throughout the life cycle of systems, beginning with basic re-
search and extending to production, sustainment, and disposal. TDCs may under-
take high-dollar-valued fully-funded research and development contracts, some of
which are large, for which their corporate investment is often very little. The
number of patents issued to defense firms is very low compared to non-defense
firms, yet defense firms fund approximately $2.8 billion in IR&D, often spent on
technologies they want to protect.

DoD has established relationships with larger defense prime contractors for sys-
tems contracts, relying on their ability to integrate and manage systems to de-
velop, deliver, and maintain major weapons systems. These contractors
increasingly are responsible for maintaining open systems architectures, in which

12 Usually defined as firms with more than 500 employees. Normally divided into a number of
separate business units and research facilities.
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alternative technology solutions offered by the subcontractor supply base are in-
troduced. Understanding the defense business, TDCs have adapted to its peculiari-
ties and culture over time.

To encourage favorable partnerships between large TDCs and non-traditional
small and large businesses, and to encourage prime contractors to implement the
best available technology solutions, the government often requests, during source
selection, that potential prime contractors submit a subcontracting plan as part of
their proposals. The subcontracting plan should describe how the prime contractor
plans to manage the supply chain to create and maintain competitive alternatives
so the government can get the best technological solution for its military needs.

Non-Traditional Large Firms

V1.0

Non-traditional large firms also play a key role. Eighty-two percent of commer-
cial R&D investment and 60.5 percent of the patent filings come from non-
traditional large firms. Accessing this part of the marketplace for commercial
technology is increasingly important.

Non-traditional firms also achieve more patents per firm. A 1998 analysis com-
pared the top six defense firms with the top six integrated dual-use commercial
companies (IDCCs). The study revealed that for every patent issued by a defense
firm, six were issued to an IDCC firm. This comparison illustrates that DoD’s di-
rect funding of R&D makes defense firms different from non-traditional firms.

The companies responsible for the worldwide technology revolution in recent
years typically are non-traditional large firms that do little or no business with
DoD. The investments made by NTS are important to DoD and learning to attract
them to the defense market is a difficult task. Studies indicate that non-traditional
firms are reluctant to enter the defense market, primarily because of IP issues and
long product development times associated with weapons systems."”

Leading-edge commercial firms assure their continued existence and growth pri-
marily by selling developed products and services in the highly competitive
commercial market. Virtually every technology-rich commercial business aggres-
sively protects its proprietary data. Normally, only a relatively few trusted busi-
ness and technical employees, with a vested interest in the commercial success of
the development, will have access to the data until production begins.

Non-traditional firms will not enter into an agreement or share their technology
with DoD if they risk losing control of their IP. Agreements that give the govern-
ment the rights to use the firm’s technology, or that could require compulsory li-
censing of the firm’s technology to another entity (even if the probability of such
licensing is low) can prevent a firm from entering into an agreement with the gov-
ernment. Because of industry’s vital need to protect its proprietary data, DoD may

" Conducting Collaborative Research with Nontraditional Suppliers. Dr. Kenneth Horn et al.
November—December 1997. Army RD&A, p 40.
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need to use “other transaction (OT)”"* authority to jointly develop technology.

The authority for other transactions gives the government the flexibility for nego-
tiating a balance that suits both parties and helps alleviate the concerns of com-
mercial firms. PMs should consider using this type of authority. Even if they do
not use OT authority, they must avoid including clauses in agreements that place
unnecessary controls on a commercial firm’s technology.

SMALL BUSINESS'"?

Small business invested $33 billion' in R&D in FY00 (see Table 1-1). Small
businesses and independent inventors, who filed for 39.5 percent of the U.S. pat-
ents in 1999,'” are vital to the economy. They typically work as subcontractors
and lower-tier suppliers to defense contractors. They can work as prime contrac-
tors in certain situations, especially where their products are provided as govern-
ment-furnished equipment to prime integrating contractors.

Small businesses can assist in transitioning technology into weapons systems.
They are able to adapt to changing requirements and rapidly deploy new tech-
nologies. Traditional small businesses accommodate the defense culture and busi-
ness environment more readily than do non-traditional small businesses which
might not consider working for DoD.

The government may want to contract directly with a small business or obtain its
support through a subcontract. The government also can encourage the traditional
defense contractors to use small businesses to access technologies by putting in-
centives in the prime contracts, such as an award fee, for using small businesses.

Traditional Small Defense Firms

The defense small business community is large and plays a key role in defense
acquisition programs through the myriad programs established to access and de-
velop small business capabilities. One of the ways of reaching this community is
through the SBIR program that funds technology programs. PMs should consider
the potential associated with SBIR programs and urge their prime contractors to
do the same. Primes need to treat small defense firms as an important source for
accessing technology and nurture their innovative capability.

Non-Traditional Small Firms

Reasons for accessing non-traditional small firms (NTSF) are very much the same
as those for large non-traditional firms. Because small companies are flexible,

' A description of the Other Transaction authority is provided in Chapter 2.
13 Usually defined as firms with fewer than 500 employees.

' Data compiled from National Science Foundation Table 1, Table 1B National expenditures
for R&D, from funding sectors to performing sectors: 1993-2000.

' Data collected by integrated dual-use commercial companies consortia from a Patents and
Trademark Office report of 1999 patents filed.
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they often can respond to market opportunities and technology breakthroughs
faster than larger, more established organizations.

PMs should pay attention to the ability and interest of their traditional defense
contractors in accessing technology from non-traditional small firms. As with
large non-traditional suppliers, non-traditional small firms will be unwilling, and
often unable, to comply with the myriad government-unique requirements for cost
accounting, auditing, oversight, and use of IP.
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Chapter 2
Technology Transition Planning and Tools

Technology transitions can occur within the government, and between govern-
ment and industry. This chapter discusses the background and some of the issues
associated with each of the two types of transitions. The chapter also addresses
tools that are helpful in achieving successful technology transitions. Finally, the
chapter identifies key challenges and suggests ways to overcome them.

PLANNING GOVERNMENT-TO-GOVERNMENT TRANSITIONS

Government-to-government technology transitions can occur, for example, when
a government lab provides a technology to an acquisition program for application
in a new weapons system. Those dealing with government-to-government transi-
tions need to understand the environment in which transitions take place and the
regulations that govern them.

Environment and Challenges

Technology transition often starts with the S&T process. This process is a pre-
acquisition activity that focuses on gaining knowledge about technologies that
apply to the military. The S&T community is challenged to maintain a broad-
based program that addresses all sciences relevant to defense, with an emphasis
on future needs and technologies that are not being investigated by industry. The
S&T community oversees the developing technologies until they are mature
enough to be integrated into new systems. The acquisition community then over-
sees the maturation of a technology until it is fully incorporated in a specific sys-
tem.

The transition of oversight between the two communities does not occur at a fixed
point in the development process. How and when the transition occurs depends on
many factors. The transition between the S&T and acquisition communities is one
of the critical phases in developing a product. To ensure the transition is success-
ful, the two communities must communicate, their responsibilities must be clearly
delineated, and funding must not be interrupted.

DoD’s budgetary arrangements usually require that transitions be predicted 18 to
24 months in advance. 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 2-1.
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Table 2-1. DoD RDT&E Budget Account

Numerical
Community designation Category
Science and 6.1 Basic research
Technology 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 obligation for 2 years after it is
appropriated, is used for all efforts under this budget account.

Categories 6.1 through 6.3 comprise S&T efforts; acquisition programs are in
categories 6.4 through 6.7. Traditionally, technology moves through these budget
categories linearly, with a management shift from S&T to acquisition either at the
6.3 or 6.4 point. To make a seamless transition, the S&T and acquisition commu-
nities must communicate early and often. For example, the communities must dis-
cuss 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 up-
grades. The Integrated Product and Process Development (IPPD) process outlined
in this chapter can assist with the communication challenges and help to ensure a
smooth transition.

Operating under this budgetary arrangement, the S&T and acquisition communi-
ties face a number of challenges associated with technology transition. The pri-
mary ones are:

¢ Contracting strategy—motivating the contractors to provide a best-value
solution (in terms of overall life-cycle cost-effectiveness) and transition
into procurement without losing momentum

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

¢ Supportability—ensuring the fielded systems maintain a high state of
readiness and safety, using trained operators and maintainers, and do so
economically and with the smallest possible logistical footprint

¢ Test and evaluation—integrating testing and evaluation of both develop-

ment and operations swiftly and economically to ensure that requirements
are met and the system is operationally satisfactory and useful
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¢ Affordability—setting goals for acquisition and life-cycle costs that permit
CAIV trade-offs of requirements, then later design-to-cost (DTC) trade-
offs within a fixed set of requirements. Sustainment issues must be ad-
dressed as early as possible, to reduce the total ownership cost associated
with a system

¢ Funding—choosing the proper strategy for obtaining the resources neces-
sary for acquiring the technology

¢ Requirements—evolving from mission need and performance goals to a
formal ORD or system performance specification, then to applying the
technology.

DoD’s 5000 Series Documents

As the discussion of the environment suggests, technology transition involves
several key players and must confront a number of challenges. The DoD 5000 se-
ries provides the framework for addressing and overcoming the challenges.

As DoD’s basic acquisition policy documents, the DoD 5000 series is the basis
for meeting technology challenges and creating a future when advanced technol-
ogy can be delivered to our warfighters faster; at lower total ownership costs; us-
ing interoperable, affordable, and supportable systems. The DoD 5000 series
documents' describe mandatory procedures for major defense acquisition pro-
grams (MDAPs) and major automated information system (MAIS) acquisition
programs and are a model for other defense acquisition programs.

The following section is an overview of the April 2002 5000 series, which has
been rescinded. A new 5000 series will be published in early 2003. Likely
changes are discussed in Chapter 1.

OBJECTIVES OF THE 5000 SERIES

As introduced in Chapter 1, the previous (April 2002) 5000 series policy incorpo-
rates three objectives for acquiring new systems: (1) providing proven advanced
technology for the warfighter faster, which reduces cycle time; (2) making sys-
tems more affordable; and (3) creating systems that interoperate and are support-
able.

To meet the first objective—getting the best technology into the hands of the war-
fighters as quickly and efficiently as possible—we need to reduce the cycle time
for developing new systems. That means moving to time-phased requirements and
evolutionary acquisition while relying on commercial technology whenever pos-
sible. Using time-phased requirements involves developing systems based on a

' DoDD 5000.1 and DoDI 5000.2 can be accessed through the links at
http://www.acq.osd.mil/ap/index.html.
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shorter time horizon to meet foreseeable threats while developing better informa-
tion about future threats. Evolutionary acquisition involves using current and
proven technologies while refining tomorrow’s technologies for tomorrow’s sys-
tems. The combination of time-phased requirements and evolutionary acquisition
gives the warfighters increasingly better capability and the most advanced tech-
nology. It also allows these systems to be upgraded as the technology evolves.

To reduce the time needed for developing new systems, the April 2002, 5000 se-
ries documents introduced a new acquisition model that extends from S&T
phases, through system acquisition, all the way to operation and support. The new
model has three distinct phases:

¢ Pre-systems acquisition, which includes developing mission needs and
technology opportunities, as well as concepts for developing technology

¢ Systems acquisition, which includes developing, demonstrating, produc-
ing, and deploying the system

¢ Production sustainment, which includes operation and disposal.

To meet the second objective of the DoD 5000 series policy—making systems
more affordable over their life cycles—PMs need to understand the value of a re-
quired 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 have an acquisition and logistics strategy that maintains the pressure to
hold down costs throughout the life cycle. Warfighters can help PMs when, as
recommended by the DoD 5000 series instructions, they define requirements up-
front in terms of a limited number of performance parameters as well as an af-
fordability goal, giving the PM and industry partners adequate trade space” to de-
velop affordable solutions. Another way to maintain affordability throughout the
life cycle is to have competition, if not for the prime contract then at lower levels
of the supply chain where the bulk of the cost for complex weapons systems is
normally incurred. By ensuring head-to-head competition or by exploring alterna-
tive solutions to mission needs, PMs and prime contractors can keep new systems
affordable.

Finally, to meet the third DoD 5000 series objective—ensure that a system can
operate with other systems in the battle space while supporting the systems ac-
quired—PMs need to focus on interoperability and supportability. Interoperability
means viewing each system in the context of a family of systems. In other words,

2 “Trade space” is a term used in the CAIV process. Requirements are divided into two cate-
gories, non-negotiable “Key Performance Parameters”, and “requirements”. The Key Performance
Parameters must be delivered at threshold levels. The other requirements can be “traded off”
(causing reductions in performance and capability in non-critical areas) to meet affordability
goals. The Program Manager’s ability to reduce program costs by reducing non-Key Performance
Parameter requirements is the PM’s “trade space.”
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how does each system interface with the other systems from which we seize in-
formation or support, and how does it feed information and support to other sys-
tems? Supportability means building support into the design and emphasizing
total system support and operational sustainment. To ensure supportability and
interoperability, the documents emphasize the importance of including support-
ability as part of the performance metrics when development begins.

MILESTONE DECISION POINTS

The defense acquisition system consists of a number of steps and milestones, with
flexible and tailorable entry and exit points. The process begins when a mission
need requiring a solution is matched with an available technology. This process
can happen at one of the three following milestone decision points:

¢ Milestone A—the PM explores alternative concepts including mature key
technologies

¢ Milestone B—the PM knows the system’s architecture, knows the tech-
nologies are mature, and has both a requirement and funding

¢ Milestone C—the PM already has developed the system and it works in a
way that has military utility.

After the PM has done the necessary operational testing to determine that the sys-
tem 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 se-
ries model in Figure 2-1 shows that PMs can either build on multiple blocks of
increasing capability, or, if justified, immediately build full capability.

The model separates technology development from system integration, and pro-
duction comes after the capabilities of the technology are demonstrated. Ulti-
mately, the model enables PMs to reduce cycle time by concentrating on proven
technology and producible systems. All of these features of the acquisition proc-
ess are part of the criteria that must be met before entering each phase. Depending
on the maturity of the technology and the user need, a program can begin at any
phase of the development continuum.
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Figure 2-1. The 5000 Series Model at End of CY02

Technology opportunities anc * Process entry at
er need milestones A, B, or C

(or within phases)

* “Entrance criteria” met
before entering phase

Single step or
evolution to full

Ioc capability FOC

System development
and demonstration

Pre-systems Systems acquisition Sustainment
acquisition (Engineering and manufacturing
development, demonstration, LRIP and
production) LOCK 2
All validated by
MNS I ORD requirements authority LOCK 3

Relationship to requirements process\/

Note: FOC = full operational capability; FRP = full rate of production; IOC = initial operational capability; IOT&E = initial
operational test and evaluation; LRIP= low rate of initial production; MNS = mission need statement; ORD = operational
requirements document.

TOOLS FOR INDUSTRY-TO-GOVERNMENT
TRANSITIONS

In the past, 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 ar-
eas. DoD must seek the state-of-the-art technologies being developed by industry,
and use the advantages of industry’s market-driven and cost-constrained products.

In many ways, transitioning technology from industry to government involves the
same issues and problems as government-to-government transitions. Therefore,
the guidance and suggestions in the preceding section generally apply.

There are, however, special issues involved in transitioning technology from in-
dustry to government. Industry partners want reasonable compensation for their
technologies and appropriate safeguards on their IP. Furthermore, companies that
do not traditionally deal with DoD often shy away from government contracts be-
cause of unusual cost or auditing requirements. Non-traditional defense compa-
nies can be a source of innovation and technology, but they may not have the
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resources to develop their technology independently to the degree needed for a
particular program.

New tools exist to address the challenges of broadening the technology resources
available to DoD by promoting industry-to-government technology transitions.
Arrangements that would have been radical or impossible in the past are becom-
ing routine. Under certain conditions, the government and industry can share re-
sources while technology is being developed, and companies can use the results
for their benefit. A number of tools are available, and more will become available
as acquisition initiatives continue to be put in place.

Acquisition initiatives already have modified policies for collaboration, sharing
costs, and offering incentives when working with industry partners. For example,
contractual options exist that allow companies to retain some or all of their IP
rights—a necessary precondition when DoD wants to use technology that can also
be sold in large commercial markets. Other changes include a departure from re-
strictive military standard specifications, a more flexible menu of contracting op-
tions, the option of integrating military and commercial development and
production, and a program for developing dual-use technologies.

Options also exist that will allow DoD to pool government and industry resources
to tackle commercial technology programs of interest to DoD that are too large
for industry alone. Incentives are available for increasing the profit margins of
industry partners when they accept risk in program development. Use of these op-
tions and incentives requires detailed planning and coordination.’

As lessons continue to be learned, the acquisition process will improve these
tools, and create new, more flexible ways to deal with industry. However, in most
cases, the basic tools are in place, although to use them may require the agency to
depart from its normal business and contracting processes. In some cases, the
agency may resist such changes, but organizations that are familiar with the tools
normally can find a way to operate that will bring industry into their programs
while protecting the government. The ability to partner with industry and use its
advantages in technology is critical for today’s PMs and technology providers.

Understanding industry’s perspective on technology transition opportunities is
important. In industry, the business case analysis underlying an opportunity is
usually the most important element considered. A return on investment (ROI) of
10:1 or higher is usually needed to proceed. If the ROI is less, the industry man-
ager may not be allowed to proceed with the opportunity. Cost sharing and IP
rights will be considered. If a company has a “world-class” technology, they will
hold the IP rights closely. If the government wants industry to share the costs or
the IP rights, the government may not have access to some of the best technolo-
gies. Understanding industry’s viewpoint on specific programs also is important.

3 A detailed discussion of this topic is in “Department of Defense (DoD) and Industry—A
Healthy Alliance,” master’s thesis by Vicki L. John, Naval Postgraduate School, Monterey, CA
93943-5000.
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For some technology development, industry will accept losing some exclusivity
of its IP if the government shares some of the up-front costs. If the company can
share costs and keep the IP, it may view the opportunity very favorably. Govern-
ment technology personnel must understand industry’s perspective about specific
opportunities. They must then strike the balance that brings technology to the
field, while protecting the government’s interests.

Business Arrangements

Business arrangements are important considerations in planning industry-to-
government technology transitions. The legislation authorizing an S&T program
may include information about the specific business arrangement that must be
used. Otherwise, an agency has the discretion to select from several business ar-
rangements that are available for obtaining necessary S&T support. The legal in-
struments for S&T support are contracts, grants, cooperative agreements, OTs,
and TIAs. Table 2-2 highlights some of distinctions among these S&T business
arrangements.

Table 2-2. Distinctions Among S&T Business Arrangements

Grant/ Cooperative Other transactions Technology
cooperative R&D Agreement for prototype investment
Contract agreement (CRADA) projects agreement
Principal Acquisition Assistance R&D Acquisition Assistance
purpose
Funding Full or partial Full or partial Shared between | Full or partial Full or partial
funding funding partners funding funding
Publicity FedBizOpps FedBizOpps Varies FedBizOpps FedBizOpps
Involvement | Oversight only | Substantial for | Partnership with | Substantial oversight | Substantial oversight
level of cooperative CRADA partner | and partnering with and partnering with
government agreements industry industry
Typical S&T | Deliverable Research Varies Deliverable end Research reports
product end product reports or product
training
Typical Traditional for- | Educational or | Industry, other Traditional Traditional
recipient profit nonprofit government government government
government institution agencies, contractor with contractor with
contractor universities significant significant
involvement by involvement by
nontraditional for- nontraditional for-
profit commercial profit commercial
company company
Solicitation Request for Broad agency Selection by Broad agency Broad agency
methods proposal, announcement, | agency announcement, announcement,
broad agency research research research
announcement, | announcement, announcement, announcement,
unsolicited unsolicited program solicitation, | unsolicited proposal
proposal proposal unsolicited proposal
V1.0 2-8
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As Table 2-2 illustrates, procurement contracts and OTs are used when the gov-
ernment’s principal purpose is acquiring goods or services for its direct benefit.
Acquisition is the act of acquiring goods or services that the government will use
or that directly benefit the government, i.e., buying something that the govern-
ment needs.* R&D, including S&T for meeting military needs, can be considered
either goods or services, depending on the deliverable. Grants, cooperative
agreements, and TIAs are assistance instruments. Assistance is used to support or
stimulate activities for improving the public good.” Cooperative R&D Agree-
ments are agreements that are not assistance instruments.

PROCUREMENT CONTRACTS

The government generally satisfies its acquisition requirements through a pro-
curement contract. The framework for federal procurement contracts is in the
Federal Acquisition Regulation (FAR) and its DoD supplement—the Defense
Federal Acquisition Regulation (DFAR) Supplement. These regulations define a
system whose objective is to acquire high-quality products on time and at reason-
able cost. With some exceptions, the system relies on full and open competition,
making the opportunity available to all responsible contractors.

Contracting begins with an agency researching the market and developing an ac-
quisition 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 for selecting the source. Offers are solicited and an award is made. The
award is a formal contract that defines the rights and responsibilities of the con-
tracting parties, and describes the deliverables, schedule, and forms of payment.
In general, R&D contracts are executed using the procedures of FAR Part 15,
“Contracting by Negotiation.”

Based on the Federal Acquisition Streamlining Act, FAR Part 12, Acquisition of
Commercial Items, was created to promote the purchasing of commercial items
and to enhance the opportunities for attracting commercial industry to the gov-
ernment marketplace. Using the streamlined procedures of FAR Part 12 to acquire
commercial services—to include research-related services—furthers those objec-
tives. In addition, recent legislative language gives incentives for using FAR Part
12 when buying performance-based services. FAR Part 12 permits DoD to pro-
cure commercially-available goods and services using terms and conditions ap-
propriate to the private sector, and based on market prices instead of requiring
detailed cost-based estimates. The prime contractor, when acquiring commercial
items for use in a military system, should extend Part 12 to subcontractors. The
Honorable Michael Wynne’s 24 Aug 2001, memorandum about contracting for
applied research states, “Although applied research ... is generally suited to the
use of cost-reimbursement types of contracts, some research requirements are

* Federal Grant and Cooperative Agreement Act of 1997, P.L. 95-224. Subsequently re-
codified as Chapter 63 of P.L. 97-258 (31 U.S.C. 6301 et seq.).

3 Ibid.
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suitable for acquisition with fixed-price types of contracts ... provided they can be
defined with a degree of clarity sufficient to enable offerors to price the effort
needed to achieve the required results without assuming undue risk. However,
because they are specific in nature, applied research efforts do not fall within the
definition of a commercial item.” The Wynne memo suggests that for research-
related services (e.g., testing or lab services that may have a commercial market),
the acquisition team should investigate using FAR Part 12. Under FAR Part 12, a
fixed-price contract is required. For a research-related services contract, the struc-
ture would need to permit milestone-type achievements and payments, without
exposing the contractor to undue risk.

GRANTS AND COOPERATIVE AGREEMENTS

As defined in the Federal Grant and Cooperative Agreement Act,’ a grant or a co-
operative 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 some-
thing of value to the recipient for carrying out support or stimulation authorized
by U.S. law). This is in contrast to procurement contracts used to acquire goods
and services for the U.S. Government’s direct benefit or use. For obtaining assis-
tance, agencies must use grants if the involvement between the recipient and the
government will not be substantial; agencies must use cooperative agreements if
the involvement will be substantial. Cooperative agreements are a form of finan-
cial assistance to be used when the government wants to participate in the pro-
gram with the recipient. Traditionally, grants and cooperative agreements have
been executed with academia and other nonprofit organizations for basic research.
Under these arrangements, the recipients share their results by publishing their
research findings in public forums.

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 about issuing grants and coop-
erative agreements. For DoD, the controlling regulation is the DoD Grants and
Agreement Regulation (DODGAR).’

COOPERATIVE RESEARCH AND DEVELOPMENT AGREEMENTS

V1.0

A Cooperative Research and Development Agreement (CRADA) is a way to con-
duct specific R&D activities, consistent with a DoD agency’s mission, with non-
federal partners such as industry and universities. A CRADA is not considered a
procurement contract, grant, or cooperative agreement. The document for a

%31 U.S.C. 6304 and 6305.

7 Available online at http://www.whitehouse.gov/omb/circulars/al 10/a110.html.
¥ Available online at http://www.whitehouse.gov/omb/circulars/al02/a102.html.
%32 CFR Part 21, 22, 25, 32, and 34.
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CRADA, which should be drafted with the assistance of legal counsel, is an
“agreement” and not a contracting instrument.

A CRADA' is a written agreement between one or more DoD laboratories or
technical activities and one or more non-federal parties such as state and local
governments; commercial industry; public and private foundations; and non-profit
organizations. The parties to a CRADA may exchange IP, expertise, and data.
They may also exchange the use of personnel, services, materials, equipment, and
facilities. DoD agencies can accept funding from a CRADA partner to perform
research or development of benefit to the partner, but no DoD funds can flow to
the CRADA partner.

The DoD activities can provide personnel, facilities, equipment or other re-
sources, with or without reimbursement. The non-federal partners can provide
funds, people, services, facilities, equipment, or other resources.

The rights to inventions and other IP are flexible and are negotiated as a part of
the agreement.

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 coopera-
tive agreements. This basic authority is permanent and has been incorporated by
DoD into TIAs. TIAs are considered assistance agreements.

DoD 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 in the U.S. Code as a note in 10 U.S.C. 2371. Section 845
of P.L. 103-160, as amended, authorizes using OTs, under the authority of 10
U.S.C. 2371, for prototype projects directly relevant to weapons or weapons sys-
tems anticipated to be acquired or developed by DoD. This OT commonly is re-
ferred to as an OT for a prototype project, or a “Section 845 OT.”"!

In general, OTs for prototype projects are not subject to the federal laws and regu-
lations governing procurement contracts. For this reason, they do not have to
comply with the FAR, its supplements, or laws that apply to procurement con-
tracts. For example, OTs for prototype projects allow for flexibility in accounting
practices and auditing procedures, and can result in IP provisions that differ from
those usually in regular procurement contracts.

10 For more information on CRADAs, see 31 U.S.C. 6305 and 10 U.S.C. 2371; DoD Directive
5535.3, DoD Domestic Technology Transfer (T2) Program, May 21, 1999; and DoD Instruction
5535.8, DoD Technology Transfer Program Procedures, May 14, 1999. Additionally, the Services
and DoD technical activities have guidance on CRADAs, and in most cases, model CRADA
agreements.

" For further guidance, see Other Transactions (OT) Guide for Prototype Projects, published
January 2001 by the Office of the Under Secretary of Defense for Acquisition, Technology, and
Logistics. The guide is available online at http://www.acq.osd.mil/ar/resources.htm.

2-11 V1.0


http://www.acq.osd.mil/ar/resources.htm.

This acquisition authority, when used correctly, is a vital tool for helping DoD
integrate the civil and military technologies and management processes that are
critical for reducing the cost of defense weapons systems. OT authority for proto-
type projects may be used when

¢ at least one nontraditional defense contractor participates significantly in
the prototype project; or

¢ no nontraditional defense contractor is participating significantly in the
prototype project, but at least one of the following circumstances exists:

> A non-government party to the transaction funds at least one-third of
the total cost of the prototype project.

» The agency senior procurement executive determines in writing that
exceptional circumstances justify using a transaction that provides for
innovative business arrangements or structures that would not be fea-
sible 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 significantly.

DoD agencies using the Section 845 OT authority must consider the risks and re-
wards. Does the commercial firm have a technology that DoD needs? Can DoD
influence the development of the technology so the firm incorporates unique mili-
tary requirements? If so, does attempting to place IP restrictions on the technol-
ogy that the commercial firm is unwilling to accept make sense? In most cases,
the technology will be developed and marketed anyway, but DoD will have lost
the opportunity to readily access the technology or influence its development.

Advantages of OTs for Prototype Projects

V1.0

Integrating the government and commercial sectors of the national technology and
industrial base, including commercial companies and the commercial business
units of traditional defense contractors, is in DoD’s best interest. Under OTs for
prototype projects, traditional defense contractors should be encouraged to inte-
grate commercial companies into the prototype projects. That is, the contractors
should seek out commercial companies or commercial business units when the
commercial companies have state-of-the-art technologies and off-the-shelf prod-
ucts that can reduce the government’s acquisition costs and solve operational
challenges. Using commercial practices to solicit and award commercial contracts
can attract nontraditional contractors to do business with DoD.

Streamlined commercial subcontracting is one advantage of an OT for prototype
projects. Section 845 OTs differ from FAR- or DFAR-based contracts, which
specify mandatory prime and subcontract requirements, government oversight,
and demands for access to IP. OT subcontracts can be constructed to reflect a
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commercial business arrangement or can use the terms and conditions of FAR
Part 12. Sometimes the prime contractor for a Section 845 OT is actually one
company selected to represent a consortium of companies that bids on the project.
The prime contractor may be selected for its expertise in dealing with the gov-
ernment, whereas the management of the consortium may operate more as a joint
venture, with most or all participants actively involved, including the government
PM. In some Section 845 OTs, companies may still be simply suppliers (normally
for incidental aspects of the OT), rather than members of the consortium. PMs
must observe subcontracts between the prime company and the others, and the
normal privity of contracts, so as not to undermine the management of the OT
(even if by a consortium of companies).

The authority for OTs for prototype projects allows the parties to create new sup-
ply chain relationships, which include managing the suppliers rather than the sup-
plies. Managing the 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."* This type of man-
agement means having a strategic sense to pick the most capable suppliers (i.e.,
judged on past performance), providing them the right incentives to perform well,
and then monitoring the supply chain to observe emerging issues with technology,
labor, finances, sources, etc. that may indicate weaknesses that could affect per-
formance. In addition, this type of management means establishing long-term
strategic relationships with suppliers instead of holding annual competitions, and
finding other means to stimulate suppliers to be innovative and reduce costs. Of-
ten these incentives include adding years of work to the contract or offering the
option of producing the subsystem or component of the prototype, if it goes into
production.

The ability to establish long-term strategic relationships with key suppliers is an-
other advantage of this authority. Both the GAO report and a 2000 RAND report,
“Commercial Approaches to Weapons Acquisition,” point out the problem of the
FAR contract system, which requires actions that create contractual provisions
that are inconsistent with the goal of establishing long-term commercial relation-
ships. The authority under an OT for prototype projects can be used to deal di-
rectly with strategic alliances, to require no flow-down provisions to lower-tier
subcontractors, and to establish trust relationships in the contractual vehicles. By
using commercial practices to solicit and award commercial contracts, DoD can
attract nontraditional contractors.

The ability to use payment methods that focus on technical accomplishments
represents another important advantage of OTs for prototype projects. By using
the OT flexibility, DoD can use performance-based payments (PBPs) as the pre-
ferred financing approach. The ability to recover funds from the contractor and
reuse them for programs may represent yet another advantage of OTs for proto-
type projects.

'2 Chapter Report, GAO/NSIAD-98-87, March 17, 1998.
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Section 845 OTs also allow defense contractors to use their IR&D funds, or
commercial businesses to use the funds that were set aside for commercial in-
vestments in new technology, to expand the technology alternatives or concepts in
early phases of a program. This sharing of the costs to investigate new technolo-
gies, mature existing or developing technologies, or test new technologies in a
military environment, is a funds multiplier that may represent one of the biggest
advantages associated with Section 845 OTs. Under FAR-based contracts, con-
tractors are prohibited from doing any part of a project using IR&D funds." In
contrast, OTs permit the joint performance of the work using both government-
provided assistance funding and the company’s IR&D or other R&D funds.'* By
DoD policy, federal funds received for work done under OTs for prototype pro-
jects are credited to the IR&D pool."® These federal funds become an extension
(or credit) to the funds in the IR&D pool, which the contractor uses to fund its
undertakings. For example, a contractor might allocate $100,000 to do a particular
IR&D project. The contractor combines this project with an OT for prototype pro-
jects and spends $200,000 in the IR&D pool. The government funds are paid un-
der 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.

The ability to stimulate contractor investment in Section 845 OTs has restrictions.
As specified by the Honorable Edward “Pete” Aldridge, Jr., Under Secretary of
Defense for Acquisition, Technology and Logistics USD/(AT&L) in his 16 May
2001, memorandum, DoD should not attempt to require contractors to share costs
in DoD R&D if the goal is strictly military. Contractors should be encouraged to
invest only if the opportunity for commercial development exists as well. Agen-
cies are encouraged to pursue competitively awarded prototype projects that can
be defined adequately enough to establish a fixed-price type of agreement and at-
tract nontraditional defense contractors to participate significantly.

Acquisition planning and expected follow-on activities are essential ingredients of
a successful prototype project. Prototype projects should use a team approach.
Early and continued communication among all parties—including program man-
agement, logistics, test and evaluation, and legal counsel—will enhance the op-
portunity for a successful project.

The OT authority and Section 845 OT authority has been used in more than 300
programs. It has been used in every service, as well as in DARPA and the Na-
tional Imagery and Mapping Agency (NIMA). A number of OT success stories
are provided in Appendix C.

B FAR Part 31-205.18(a).
" FAR 31-205.18(e).

"% Office of the Under Secretary of Defense for Acquisition, Technology, and Logistics, Other
Transactions (OT) Guide for Prototype Projects, January 2001.
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TECHNOLOGY INVESTMENT AGREEMENTS

TIAs can be used to carry out basic, applied, or advanced research projects when
it is appropriate to use assistance instruments and the research is to be performed
at least in part by for-profit firms, especially as members of consortia. TIAs allow
DoD Components to leverage for defense purposes financial investments made by
for-profit firms in research related to commercial products and processes.

The basic idea behind a TIA is flexibility. TIAs enable DoD to contract 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 worked on 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 of a procurement contract, grant, or coop-
erative agreement do not apply to a commercial firm under a TIA. The
nonapplicable controls include government audit, government cost princi-
ples, compliance with the cost accounting standards, compliance with the
Truth in Negotiations Act,'® and subcontracting requirements;

¢ Commercial business practices are acceptable. For example, TIAs allow
using periodic payments based on achieving agreed-on technical mile-
stones rather than simply accumulating costs under government-mandated
cost accounting rules;

¢ Greater flexibility for negotiating appropriate terms and conditions. Patent
rights for inventions and ownership of the data generated are subject to
negotiation, as are the Government-Purpose License Rights clause and
“march-in rights.” The government can negotiate all license rights for
technical data and computer software, regardless of existing regulations;

¢ Technical insight is gained; enhancing visibility into research at every
level; and

¢ The leveraging of government resources reduces the risk.

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. However, there are also advantages for PMs. Under the traditional contrac-
tual relationship of prime contractor—subcontractor, the PM 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) are
equal in the team organization and, more importantly, with the PM. Thus, the PM
has visibility into research at all levels. This greatly increases the effects of the

16 Public Law 87-653.
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PM’s advice and guidance during the program. Because the team is sharing in-
vestment and project risk, the PM must recognize the needs and desires of all
team members. Being able to recover funds from a recipient and reuse the funds
for programs may be another TIA advantage. TIAs also exempt some offerors’
information from disclosure under the Freedom of Information Act.

Unlike contracts, which focus on completing a detailed statement of work (SOW),
TIAs emphasize managing change and working with team members to meet the
technology goals successfully. TIAs will be covered in DoD regulations when
FAR Part 37 is published; they will also be covered in a part of the DODGARS.

VENTURE CAPITAL PROGRAMS: AN EMERGING OPTION

While not one of the official business arrangements listed above, there is increas-
ing interest within DoD to experiment with different forms of venture capital
(VC) funding to assist DoD in acquiring new technology. In simple terms, “VC
funding” is funding for investing in immature, high-risk/high-payoff technologies,
in the hopes of finding a technology that works well. Venture capitalists “add
value” to the technology developer by providing contacts; shaping ideas; and
helping with management, product development, marketing, commercialization,
or funding. VC funding is normally, but not exclusively, focused on small com-
panies or “start ups.” The traditional motive and selection criteria for investing
VC is profit. But only a small fraction of traditional VC investments pay off in a
large way. Also, less than 1 percent of commercial start-ups receive VC funding,
with 90 percent of commercial investment being in information technology (IT)
and health care.

DoD’s motive for using VC arrangements is the acquisition of innovative tech-
nology that reflects DoD’s needs. This is a way to foster entrepreneurial behavior
in DoD, and to access a broadened technology base. By investing through VC ar-
rangements, DoD can shape the technology available up front.

This is an emerging program, and VC will be implemented differently in different
organizations. Recent examples of VC approaches illustrate the possibilities. The
fiscal year 2002 Defense Appropriation Act required the Army to establish a $25
million non-profit VC company. The Army’s VC company will focus on provid-
ing electrical power for the infantry. The Congress directed the Navy to study VC,
and they will report on their conclusions and possible implementation in April
2003. NIMA has a technology development contract with a private company. The
private company voluntarily contributes its award fee to a VC fund for advancing
NIMA technology.

TOOLS FOR TRANSITION PLANNING

The previous sections discussed approaches that transition technology from gov-
ernment to government and from industry to government. All of these approaches
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require planning to meet the myriad of challenges. Fortunately, there are a number
of tools available to assist the PM in this planning.

Two of the many tools that are available are the use of the [IPPD method and its
extensive use of integrated product teams (IPTs). Also technology readiness lev-
els (TRLs) and engineering and manufacturing readiness levels (EMRLs) provide
“yardsticks” for evaluating technological maturity. A TRL-like process, based on
a Missile Defense Agency initiative, provides an additional tool for assessing en-
gineering and manufacturing readiness.

INTEGRATED PRODUCT AND PROCESS DEVELOPMENT

The IPPD method can ensure that all necessary elements, including design and
manufacturing issues, sustainability and logistics considerations are included in
technology transition planning. For this method to be beneficial, the government
and industry players must continually communicate with one another, beginning
when the requirements are being defined. Not only must manufacturing and sus-
tainability issues be addressed early—they must be considered as important as
performance issues for allocating the resources and prioritizing the technology.
Programs must remain open to better solutions, and be prepared to use technology
“outside” government and industry, in order to increase capability and maintain
affordability."”

The IPPD is a management process that integrates all activities from product con-
ception through producing and supporting the product in the field. IPPD uses
multi-functional industry and government teams to simultaneously optimize both
the product, and its manufacturing and sustainment processes. The goal is to meet
both cost and performance objectives. In the past, separate groups, operating in-
dependently, designed a product and then sent the design to a manufacturing or-
ganization. The manufacturing organization recommended changes to the design
to facilitate manufacturing, requiring the design and manufacturing organizations
to communicate back and forth continually. After the system was produced, issues
of logistics supportability were discovered. The IPPD method is designed to ad-
dress manufacturing and sustainability issues up front in the technology develop-
ment process.

The centerpiece of the [IPPD method is the IPTs that are mandated in acquisition
policy guidance. The IPTs must be cross-functional and multidisciplinary, but
should comprise a reasonable number of members. Getting the right members is
critical. The IPTs should do the following:

& Shift the priorities from just performance to integration of performance,
producibility, life-cycle cost, and implementation risk;

' For a discussion of the IPPD method, see the Deputy Under Secretary of Defense (Science
and Technology), Technology Transition for Affordability: A Guide for S&T Program Managers.
April 2001. For consistency, we adopted the IPPD information from this document.
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*

Adjust funding profiles to support the balanced priorities. Address funding
for producibility, life-cycle cost, implementation risk, application of open
systems, and interoperability;

Increase capability, within resource constraints, by using other S&T pro-
grams, acquisition investments, and commercial technology programs, in
order to support performance and address the other goals; and

Review programs with senior leaders to address affordability issues and
the balance between near-term performance and TOCs.

The essential elements of the [IPPD method are the following:

L 4

L 4

Obtain senior leadership support for the balanced goals and the IPPD
method,;

Develop the IPTs and the support and management processes needed to
maximize their effectiveness (e.g., communication with IPT members, ac-
cess to IPT information, tracking system for actions);

Develop and execute a training plan for key IPPD participants from gov-
ernment and industry;

Establish affordability metrics and a system for tracking program per-
formance;

Develop a transition plan that identifies the team members who will influ-
ence the transition and address the long-lead-time issues (e.g., funding) at
the proper time; and

Set up the senior leadership review process.

The IPPD method can be tailored to any program. The method can be a top-level
process that helps implement the concepts we discuss in this guide, including the
following:

L 4

*

Improved technology transition planning;
Balanced consideration of performance and TOCs;

Collaboration with other programs and industry to increase the solutions
available to PMs;

A high-performance IPT that can incorporate change rapidly and address
all of the supporting issues (the second- and third-order effects of change).
This is critical for reducing the disruption that accompanies change when
transitioning technology.
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TECHNOLOGY READINESS LEVELS

A key enabler for evolutionary acquisition and reduced cycle time is to have tech-

nology that is sufficiently mature to be fielded in a relatively short time. This re-
quires having a method for measuring maturity, and a process for ensuring that
technologies are sufficiently mature before being incorporated into systems that
are being developed.

How does a PM determine that a technology developed by industry or a govern-
ment laboratory is sufficiently ready or mature to transition to being used in a sys-
tem? This is done by developing TRLs for each technology and applying them to
determine whether the technology is ready for transition. Using TRLs for transi-
tioning technology requires clear assignment of responsibilities and resources, and
communication and interaction among the requirements developers, acquisition
community, and S&T managers.

Table 2-3 shows the DoD 5000.2-R'® definitions of TRLs. The table lists the
TRLs and descriptions from a systems approach for both hardware and software.
DoD components may have additional clarifications for software. Below the table
are supplemental definitions for this table and Table 2-4.

Table 2-3. Technology Readiness Levels

Technology readiness level

Description

1. Basic principles observed and
reported.

Lowest level of technology readiness. Scientific research begins to be trans-
lated into applied research and development. Examples are paper studies of
a technology’s basic properties.

2. Technology concept or applica-
tion formulated.

Invention begins. Once basic principles are observed, practical applications
can be invented. Applications are speculative and proof or detailed analysis
might not be available to support the assumptions. Examples are limited to
analytical studies.

3. Analytical and experimental
critical function or characteristic
proof of concept.

Research and development is initiated, including analytical 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. Validation of component or pro-
totype in laboratory environment.

Basic technological components are integrated to establish that they will
work together. This is relatively “low fidelity” compared to the eventual sys-
tem. Examples include integration of ad hoc hardware in the laboratory.

5. Validation of component or pro-
totype in relevant environment.

Fidelity of prototype technology increases significantly. The basic techno-
logical components are integrated with reasonably realistic supporting ele-
ments so they can be tested in a simulated environment. Examples include
“high fidelity” laboratory integration of components.

6. System or subsystem model or
prototype demonstration in a rele-
vant environment.

Representative model or prototype system, which is well beyond that of TRL
5, is tested in a relevant environment. Represents a major step up in a tech-
nology’s demonstrated readiness. Examples include testing a prototype in a
high-fidelity laboratory environment or in simulated operational environment.

'8 «“Mandatory Procedures for Major Defense Acquisition Programs (MDAPs) and Major
Automated Information System (MAIS) Acquisition Programs,” available through link at
http://www.acq.osd.mil/ap/index.html.
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Table 2-3. Technology Readiness Levels (continued)

Technology readiness level Description
7. System prototype demonstra- Prototype near, or at, planned operational system. Represents a major step
tion in an operational environ- up from TRL 6, requiring demonstration of an actual system prototype in an
ment. operational environment, such as in an aircraft, vehicle, or space. Examples

include testing the prototype in a test-bed aircraft.

8. Actual system completed and Technology has been proven to work in its final form and under expected

qualified through test and demon- | conditions. In almost all cases, this TRL represents the end of system de-

stration. velopment. Examples include developmental test and evaluation of the sys-
tem in its intended weapon system to determine if it meets design
specifications.

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

Source: DoD 5000.2-R, April 5, 2002.

Definitions used in the TRL and EMRL matrices:

Brassboard: An experimental device (or group of devices) used to determine feasibility and to develop technical
and operational data. It normally is a model sufficiently hardened for use outside of laboratory environments to
demonstrate the technical and operational principles of immediate interest. It may resemble the end item, but is
not intended for use as the end item.

Breadboard: integrated components that provide a representation of a system/subsystem and which can be used
to determine concept feasibility and to develop technical data. Typically configured for laboratory use to demon-
strate the technical principles of immediate interest. May resemble final system/subsystem in function only.

“High fidelity”: addresses form, fit and function. High-fidelity laboratory environment would involve testing with
equipment that can simulate and validate all system specifications within a laboratory setting.

“Low fidelity”: a representative of the component or system that has limited ability to provide anything but first
order information about the end product. Low-fidelity assessments are used to provide trend analysis.

Model: a functional form of a system, generally reduced in scale, near or at operational specification. Models will
be sufficiently hardened to allow demonstration of the technical and operational capabilities required of the final
system.

Operational environment: environment that addresses all of the operational requirements and specifications re-
quired of the final system to include platform/packaging.

Prototype: a physical or virtual model used to evaluate the technical or manufacturing feasibility or military utility
of a particular technology or process, concept, end item or system.

Relevant environment: testing environment that simulates the key aspects of the operational environment.

Simulated operational environmental: either 1) a real environment that can simulate all of the operational re-
quirements and specifications required of the final system, or 2) a simulated environment that allows for testing of
a virtual prototype; used in either case to determine whether a developmental system meets the operational re-
quirements and specifications of the final system.
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In general, most S&T efforts stop at TRLs 4 through 6, where technology is vali-
dated in a lab or simulated operational environment. Thus, TRL 7, in which the
technology is demonstrated in an operational environment, exceeds the normal
S&T scope. At TRL 7, the technology has matured enough to transition to the ac-
quisition community. They assume all management, including planning for re-
sources.

The key to transitioning technology—whether developed by industry or govern-
ment—is the availability of sufficient funds to mature technology through later
TRLs. Great ideas in the laboratory many times do not translate easily into
workable DoD systems. Funds to mature and test these ideas are needed; how-
ever, the budget cycle for most programs requires as much as two years of plan-
ning before funds are available. Therefore, the technology provider and the PM
must agree early and plan to prevent funding lapses during development.

Also, understanding that differences exist in the amount of risk that the govern-
ment and industry accept in development and production programs is important.
In general, the government accepts more risk than industry, particularly the non-
defense commercial industry. What is considered a “ready to go” TRL 6-7 to the
government may appear to industry as a “risky” TRL 2-3. Industry may seek con-
tractual protection against the perceived technical and business risks for such a
program.

ENGINEERING AND MANUFACTURING READINESS LEVELS

The implication in the discussion of TRLs is that a technology at TRL 9 is ready
for use and, therefore, ready for production. In many cases this may not be true.
Nothing in the description of TRL 9 or the other TRLs requires that the technol-
ogy be producible, reliable, and affordable. Consistent with the emphasis on in-
cluding engineering, manufacturing, and sustainability issues early, the Missile
Defense Agency extends the notion of TRLs to engineering and manufacturing
readiness levels. Unlike TRLs, the EMRLs are not yet endorsed in DoD 5000.2-R,
but they can be a very useful tool when properly integrated into the IPPD."

The Missile Defense Agency uses EMRLs to support assessments of systems en-
gineering and design. EMRLs help assess the maturity of the design, related mate-
rials, tooling, test equipment, manufacturing, quality and reliability levels, and
other characteristics necessary for a producible and affordable product. This ap-
proach, when used with TRLs, can ensure a more complete evaluation of the ma-
turity of the system, component, or item. Table 2-4 describes each EMRL.

Consider designing EMRLs for your programs to enable better technology as-
sessments, integrated with your IPPD processes.

1 For a more detailed discussion of EMRLs, see Fiorino, Thomas D., Sr. Vice President,
Andrulis Corporation, “Engineering Manufacturing Readiness Levels: A White Paper,” October
30,2001.
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Table 2-4. Engineering and Manufacturing Readiness Levels

EM readiness level

Description

1. System, component, or item vali-
dation in laboratory environment or
initial relevant engineering applica-
tion or breadboard, brass board de-
velopment

Significant system engineering or design changes. System engineering re-
quirements not validated. Physical and functional interfaces not defined. High
program risk. Materials tested in laboratory environment. Machines and tool-
ing 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 re-
quirements of TRL 4 and TRL 5 as a minimum.

2. System or components in proto-
type demonstration beyond bread-
board, brass board development.

Many systems engineering and design changes. Systems engineering re-
quirements 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 or design changes. Prototypes at or near planned
system engineering for required performance levels for operational system.
Physical and functional interfaces clearly defined. Initial risk assessments
completed. Moderate program risk. Materials in production and readily avail-
able. Manufacturing processes and procedures well understood and ready for
low-rate initial production. Moderate investment in machines or tooling re-
quired. Machines and tooling demonstrated in production environment. In-
spection 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 pro-
duction. System, component, or item
in low-rate initial production. Ready
for full-rate production.

Minimal systems engineering or design changes. All systems engineering
requirements met. Minimal physical and functional interface changes. Initial
risk assessments complete. Low program risk. Materials available. Manufac-
turing processes and procedures established and controlled in production to
3-sigma level. Minimal investment required in machines or tooling. Machines,
tooling, and inspection and test equipment deliver 3-sigma quality in produc-
tion. 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 pro-
duction. System, component, or item
in full-rate production.

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

This table provided courtesy of the Missile Defense Agency.
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SPECIAL CHALLENGES

Even with the tools for technology transition just described, PMs will encounter
special challenges ranging from IP issues to incentives. This chapter concludes
with a discussion of those challenges along with suggestions about how to over-
come them.

Intellectual Property

In the past, DoD usually funded the programs that led to new technology. Further,
the government tended to acquire technical data and computer software and patent
rights for ensuring long-term competition and supporting fielded systems. Today,
the reverse is largely the case—technology leadership has shifted to industry,
where most R&D dollars are spent. DoD now relies on market forces for competi-
tion and commercial technical manuals and instruction booklets for support.

Today, DoD must find ways to entice commercial industry into collaborating with
the department in vital research, and to acquire commercial products using com-
mercially friendly terms. Despite legislation in the 1990s that streamlined acquisi-
tion, helping to create contracting processes for the government more like
commercial contracting, some practices are still in place that represent holdovers
from past decades. One such holdover policy relates to IP.

The concept of IP is fundamental to a capitalist society. A company’s interest in
protecting its IP from uncompensated exploitation is as important as a farmer’s
interest in protecting his or her seed corn. Often companies will not consider
jeopardizing their vested IP to comply with the government contract clauses.
These clauses often give certain government rights to IP and are holdovers from
the days when DoD was the technology leader and frequently funded research
programs completely. We now must create a new environment for negotiating IP
terms and conditions that promotes the true interest of the government—
incorporating technologically advanced solutions into the weapons systems and
management systems we deploy.

On September 5, 2000, the USD(AT&L) signed a policy letter announcing a shift
in focus for negotiating IP contract terms with commercial firms that ordinarily do
not do business with DoD. The letter began altering DoD’s thinking and putting in
place the mandate to develop training materials that will assist the acquisition
community in negotiating IP contract terms. As a result, the USD(AT&L) created
a guide for the defense acquisition community (i.e., contracting personnel, legal
counsel, and PMs) and its industry partners as a tool for equipping them with new
ideas and solutions for resolving IP issues that cause fissures during negotiations.
The guide was published in October 2001, and is on the Web at
http://www.acq.osd.mil/ar/resources.htm.
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Subsequently, USD(AT&L) signed a letter on January 5, 2001, that furthered this
initiative. In addition to directing that the guide be published, the undersecretary
highlighted the importance of engaging in certain practices permitted by regula-
tion, including

¢ emphasizing the use of specifically negotiated license rights;*’
¢ cxercising flexibility when negotiating patent rights;

¢ using performance-based acquisition strategies that may obviate the need
for data or rights; and

¢ acquiring only those data, or those rights to data, that are truly needed for
an acquisition.

Balancing the protection of industry’s IP and maintenance of the vital protections
that DoD needs to support its equipment requires the PMs to strike a careful bal-
ance. On the one hand, military systems must be supportable. On the other hand,
to attract the best technology for equipping warfighters, DoD must encourage
commercial company involvement, including non-traditional companies, to the
defense market. In striking this balance, defense officials must be creative in their
approach and business strategies. The above-mentioned IP guide should help ac-
quisition teams negotiate IP rights using the flexibility inherent in the regulations.

The Importance of Identifying Requirements

V1.0

DoD is a large organization, with many entities that require, acquire, and use tech-
nology. Because of the multiple entities, technology providers in government and
industry alike must find out what DoD needs. Defense contractors that have an
existing relationship with government technology seekers, can ascertain DoD’s
needs more easily. Many large defense companies have a staff of experienced
personnel devoted solely to connecting their company’s technology with DoD’s
needs. Because no single, comprehensive list of needs or requirements can be ac-
cessed or searched by potential technology providers, small businesses or large
businesses that have not worked for DoD do not know where to get the informa-
tion they need. The resulting inefficient use of time and resources frustrates indus-
try and government technology providers, and denies the government access to all
the technologies available for solving its problems.

Government organizations with technology requirements can increase their access
to technology by enabling potential technology providers to identify needs more
easily and to contact the right personnel to pursue opportunities. A website is not
enough of an access point. Government technology users must get out and “con-
tact” the providers in meetings and symposia, and should be available and respon-
sive when the providers contact them.

Y DFARS 227.7103-5 (d), Specifically Negotiated License Rights, commonly referred to as
“special licenses.”
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While websites alone are not enough, they are a key entry point for those seeking
information about government requirements. Government organizations should
test their websites and see how they work. PMs should go to their own websites,
follow the contact and business opportunity instructions, and evaluate what hap-
pens. If an e-mail contact is given, how long did it take to receive a reply after
you sent your query? Was the answer responsive to the question? Many DoD
websites no longer have comprehensive contact information. Does an appropriate
way exist for technology providers to reach you?

PMs should also publicize web sources that identify government needs. There are
many websites that address government needs. Below we list five sites, one for
each service and the SBIR program, that have information about their programs
and links to other sites that contain technology requirements. The SBIR program
site is an excellent example of a website that integrates with an “800 number”
help desk, and has comprehensive information available.

Defense Advanced Research Projects Agency
http://www.darpa.mil/.

Office of Naval Research
http://www.onr.navy.mil/02/solici.htm.

Army Research Laboratory
http://www.arl.army.mil/main/ResearchOpportunities/default.cfm?Action
=ResearchOpportunities&header=YES.

Air Force Research Laboratory
http://209.22.7.78/.

Small Business Innovation Research program
(for small businesses, covers all services’ SBIR programs)
http://www.acq.osd.mil/sadbu/sbir.

Solicitation Methods

Having identified a need, how does a company make its products and services
known to the government? In most cases, the government will ask for help
through several solicitation methods.

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 de-
sired results. The FAR Part 15 prescribes standard proposal formats and discusses
the process for resolving disputes or errors.
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Incentives

V1.0

Broad agency announcements (BAAs) are a method for soliciting S&T and state-
of-the-art goods or services competitively that is not related to developing a spe-
cific system or hardware procurement. BAAs are announced on the Federal Busi-
ness Opportunities website”' and are general in nature, identifying areas of
research interest (including criteria for selecting proposals) and soliciting the par-
ticipation of all offerors capable of satisfying the government’s need. The selec-
tion 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 TIAs. When a
procurement contract will not be used, the solution should be a research an-
nouncement (RA).

If the government does not ask for help in an RFP or BAA, industry can create its
own contracting opportunities by submitting unsolicited proposals to do R&D or
to introduce a new or improved item of potential interest to DoD. To be consid-
ered, a company’s unsolicited proposal must offer the government a unique and
innovative concept. The proposal should contain an abstract of the proposed ef-
fort, the method of approach, and the extent of the effort. The proposal also
should contain a proposed price or estimated cost. If the proposal includes pro-
prietary data, the company should protect against disclosure to third parties by
clearly marking such data with a restrictive legend. For detailed guidance about
preparing unsolicited proposals, see the publication “Selling to the Military,”
available at http://www.acq.osd.mil/sadbu/publications/selling/.

DoD often relies on private industry to provide leading-edge technologies at an
affordable cost throughout a system’s life cycle. Consequently, DoD’s suppliers
must be innovative, efficient, effectives, 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. Disconnects existed between the contractual incen-
tives for achieving the government’s desired performance and the motivation of
the contractor.

Properly structured contractual incentives, as part of the overall business relation-
ship, 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 pursuing its mission. DoD not only must improve its abil-
ity to use existing contractual incentives, but also must develop a range of new
and innovative contractual incentives.

2 hittp://www.fedbizopps.gov/
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Currently, DoD’s contract policies and methods contain certain disincentives to
developing and inserting beneficial technologies. These disincentives can be pre-
sent in the S&T, development, production, and support phases of a system’s life
cycle. Inserting technology to enhance a system’s performance or capabilities
generally is encouraged by contract policies and methods. However, technology
insertion for reducing costs over the total life cycle, often encounters financial
disincentives because cost savings may lead to budget reductions that are undesir-
able from an agency’s perspective.

CASH INCENTIVES

There are also positive incentives. Milestone payments for completing an observ-
able technical event is a method for giving the contracting parties incentives to
strive for better research results while avoiding many FAR-based requirements
that are in cost-type R&D contracts.

To expand DoD’s access to commercial developers and their technology, com-
mercial incentives should be used. Factors that affect a company’s decision to
participate in a government project include the 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, or IP rights.

NON-CASH INCENTIVES

Enhanced communications also might give contractors more to participate. For
example, when the presolicitation information is exchanged, the government
could share the technology roadmaps for DoD’s critical future requirements and
compare them with industry’s plans for commercial technology development.

Another non-cash approach, award-term incentives, are designed to entice the
contractor to transition workload well, provide superior support, and control
prices through extensions or reductions of the terms that are directly based on per-
formance. When using award-term incentives, the government establishes objec-
tive performance parameters in the underlying contract and announces up front
that it intends to shorten or lengthen the period of contract performance (to a
minimum or maximum) according to the contractor’s performance against the pa-
rameters. The objective of this tactic is to establish long-term contractor relation-
ships 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 govern-
ment and the contractor.

Points are awarded during each year of the contract depending on performance in
each measurement category. Decisions about extending or shortening the contract
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are made each year, according to a moving, multiyear average of the contractor’s
point total. Extensions can be set, according to performance that exceeds require-
ments rather than just meeting them.

Ownership of IP without government licenses, or negotiation of fewer govern-
ment P rights, is yet another form of non-cash incentive.

COST-BASED INCENTIVES

V1.0

Share-in-savings (SIS) provisions are cost-based incentives, now referred to by
DoD as “efficiency savings.” An SIS contract encourages contractors to use their
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 ROI 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 con-
tractor to receive rewards for performing successfully. Because of the risks, a
partnership between the government and the contractor is required. The idea is to
allow the contractor to use its ingenuity and innovation to efficiently deliver the
requirement instead of dictating the government’s preferred approach.

Currently, DoD is implementing DFARS coverage for contractors to share sav-
ings. Contractors are encouraged to reduce costs via an advance agreement. Con-
tractor actions include reducing management costs, consolidating facilities,
modernizing facilities, and outsourcing. Savings can be shared. Under proposed
rules, the amount of shared savings cannot exceed 50 percent of the cost reduction
realized over a period not to exceed 5 years.

Profit incentives are another form of cost-based incentive. DoD updated its
weighted guidelines profit policy for the first time in 15 years as a result of a De-
fense Science Board Task Force examining the financial health of the defense in-
dustry. As a result, the DFARS now include a provision to increase the negotiated
fee according to the contractor’s use of innovative technology. This incentive is
based on a Congressional desire to encourage innovation and is completely con-
sistent with DoD’s objectives.
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Chapter 3
Programs That Facilitate Technology Transition

Transitioning technology does not come naturally and can be very difficult. To
transition technology successfully requires positive actions by people interacting
throughout the system. A marketplace for the technology and appropriate applica-
tions for those technologies is necessary. The following programs were specifi-
cally designed to assist the community with developing new technologies that
could be successfully transitioned. In some cases, the programs offer another
source of funds, in addition to the specific program that supports the transition.

ADVANCED TECHNOLOGY DEMONSTRATIONS

Technology development benefits when the communities work as a team, begin-
ning early in the process. ATDs are a process for managing S&T programs that
brings the team together early, and demonstrates a military capability in a joint
warfighting experiment, battle lab experiment, demonstration, field test, or simu-
lation. ATDs are used to accelerate the maturation of technology needed by war-
fighters for either next-generation systems or upgrades to existing legacy systems.
ATDs use the IPPD process to ensure collaboration between the communities—
S&T, requirements/warfighter, R&D, T&E, sustainment, and industry. The col-
laboration and coordination result in early interaction and exchange between the
communities, permit experimenting with technology-driven operational issues,
weed out unattainable technologies as early as possible, and result in more fo-
cused requirements and capability documents.

This is a process, not a program. ATDs require planning, review, and approval at
the service or agency level. ATDs have a finite program duration, agreed-upon
exit criteria, and typically require transition plans. Accordingly, ATDs require
technologies that are mature enough to provide a capability that can be used or
demonstrated during the demonstration period. Services and agencies must pro-
vide full funding for ATDs because no source of external funding exists for this
process. Most ATDs are funded with 6.3 funds, respond to high-priority user
needs, and have a funded target program (e.g., have a reasonable chance of transi-
tioning to an acquisition program funded in the future years defense plan
[FYDP]). ATDs also are reviewed to ensure that they do not duplicate other pro-
grams.

The ATD team evaluates technical feasibility, affordability, compliance with op-
erational and technical architectures, operation and support issues, and user needs
as early as possible. This fully integrated approach and focus on operationally-
sound capabilities ensures that militarily significant capabilities can be developed,
evaluated, and transitioned to the warfighter rapidly.
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Participation in the Program

Services and agencies have processes for nominating and approving ATDs and
have plans for managing ATDs. In general, the senior research and technology
manager in the organization manages ATDs. Typical requirements for participat-
ing in the program are the following:

¢ A concept that addresses established S&T objectives, and could provide a
significant new or enhanced military capability or more cost-effective ap-
proach to providing the capability

¢ A fully planned and funded program with a limited duration (usually less
than 5 years, with shorter durations being better)

¢ Exit criteria and a transition plan that is supported by the user representa-
tive and the systems developer.

ADVANCED CONCEPT TECHNOLOGY
DEMONSTRATION PROGRAM
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In early 1994, the DoD initiated a program designed to help expedite the transi-
tion of maturing technologies from the developers to the users. The ACTD pro-
gram was developed to help adapt the DoD acquisition process to today’s
economic and threat environments. ACTDs emphasize assessing and integrating
technology rather than developing it. The goal is to give the warfighter a proto-
type capability and to support the warfighter in evaluating the capability. The
warfighters evaluate the capabilities in real military exercises and at a scale suffi-
cient to fully assess military usefulness.

ACTDs are designed to enable users to understand the proposed new capabilities
for which there is no user experience. Specifically, ACTDs give the warfighter
opportunities to

¢ develop and refine the warfighter’s concept of operations to fully exploit
the capability of the technology being evaluated;

¢ 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 mili-
tary demonstrations and, on that basis, assess the military usefulness of the
proposed capability.

An ACTD can have one of three outcomes. The first outcome is that the user
sponsor may recommend acquiring the technology and fielding the residual
capability that remains after the demonstration phase of the ACTD to provide an
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interim and limited operational capability. If the capability or system does not
demonstrate military usefulness, the second outcome is that the project is
terminated or returned to the technology base. A third outcome is that the user’s
need is fully satisfied by fielding the capability that remains when the ACTD is
concluded, and no additional units need to be acquired.

There are several major differences between ACTDs and ATDs. ACTDs are pro-
grams, usually employing multiple technologies, that are reviewed by OSD and
the joint requirements oversight council (JROC), and funded (in part) with OSD
ACTD funds. An ATD is actually a process for managing selected high-priority
S&T programs. ATDs are reviewed an approved by the services, and funded with
service S&T funds.

ACTDs should work with relatively mature technologies to improve the probabil-
ity of success and the likelihood of transitioning the technology into programs. A
recent GAO report addresses this and other factors affecting ACTDs’ success.'
This GAO report concludes ACTD outcomes can be improved, while noting that
the majority of the ACTDs examined did transition some technologies to the user.
The GAO found that:

¢ some technology was too immature to be effectively demonstrated in the
hands of the warfighter, leading to cancellations of demonstrations;

¢ services did not provide follow-on funding for some successful ACTD
technologies; and

<& military utility assessment required in ACTDs have not been done consis-
tently.

ACTDs should consider manufacturing and sustainment issues as a part of their
program. Historically, manufacturing and sustainment issues have not received a
high priority in ACTDs. The long-term success of ACTD initiatives can be im-
proved by considering all of the manufacturing, sustainment, and operational and
support issues.

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 Advanced
Systems and Concepts (AS&C) staff is available to assist the team with develop-
ing and refining the concept and clarifying the ACTD’s basic criteria and attrib-
utes. 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

" GAO Report GAO-03-52, Defense Acquisitions: Factors Affecting Outcomes of Advanced
Concept Technology Demonstrations, December 2, 2002.
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with guidance for refinement, or rejected. If accepted, a briefing is presented to
the “Breakfast Club,” an advisory group of senior acquisition and operational ex-
ecutives, for their review and assessment. The candidate ACTDs then are pre-
sented to the Joint Staff, through the Joint Warfare Capabilities Assessment and
the Joint Requirements Oversight Council, for their review and recommended
priority. Based on these assessments the DUSD (AS&C) makes the final funding
decisions about the ACTDs.

According to an October 30, 2001, memorandum, “ACTD proposals should ad-
dress 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 website at http://www.acqg.osd.mil/actd/ is another source of informa-
tion about ACTDs.

COMMERCIAL OPERATIONS AND SUPPORT
SAVINGS INITIATIVE
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The goals of the Commercial Operational and Support Savings Initiative (COSSI)
were to improve readiness and reduce the costs of operations and support (O&S)
by using existing commercial items or technology in military legacy systems.
COSSI emphasizes the rapid development and fielding of prototypes based on
current commercial technology. Although the program will end at the end of
FYO04, there are many COSSI success stories. Some of the COSSI processes and
procedures may be of use to other programs—in particular, any program that
seeks to apply commercial technology to existing systems may be able to leverage
some of the COSSI processes.

Many DoD systems require maintenance long beyond the useful life initially an-
ticipated. Extending the service life of military systems increases the costs of
ownership, i.e., O&S costs. For COSSI, O&S costs are defined as the costs of
owning and operating a military system, including the costs of personnel, con-
sumables, goods and services, and investment that supports the peacetime opera-
tion 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 tech-
nology into fielded weapons systems. COSSI funding leverages technology de-
velopments made by commercial firms, reducing DoD’s R&D costs.

> DUSD(AS&C), “Fiscal Year 2003 Advanced Concept Technology Demonstration (ACTD)
Proposals,” Office of the Under Secretary of Defense, October 30, 2001.

? Office of the Secretary of Defense Cost Analysis Improvement Group, Operating and Sup-
port Cost-Estimating Guide. Washington, D.C., May 1992.
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COSSI is a two-stage process. In Stage I, COSSI funds are used to do the non-
recurring engineering, testing, and qualifying that typically are needed to adapt a
commercial item or technology for use in a military system. Selected contractors
develop, fabricate, and deliver a prototype “kit” to a military customer for install-
ing into a fielded DoD system. Each prototype kit consists of a commercial item,
or a combination of commercial items, that have been adapted, qualification-
tested, and readied for insertion. In general, Stage I lasts two to three years. Stage
II is the purchase of production quantities of the prototype Kkits.

Since COSSI funding began in FY97, 77 projects have been funded through the
program. COSSI has invested $234 million, and contractor spending has contrib-
uted another $143 million. The estimated total O&S savings from these projects is
$1.32 billion.

Participation in the Program

The funding available for COSSI projects was eliminated beyond FY02. The ser-
vices should implement its essential elements to ensure continued reduction in
technology life-cycle costs. To encourage this action, Congress passed, in Section
822 of the National Defense Authorization Act for FY02, a provision that allows
sole-source follow-on procurement contracts if technology development programs
negotiate contractual agreements like those for the COSSI program.

DEFENSE PRODUCTION ACT TITLE III PROGRAM

The mission of the Defense Production Act Title III Program (Title III) is to cre-
ate assured, affordable, and commercially viable production capabilities and ca-
pacities 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. dependence on foreign sources of supply for critical materials
and technologies; and

¢ strengthen the economic and technological competitiveness of the U.S. de-
fense industrial base.

Title III activities lower defense acquisition and life-cycle costs and increase de-
fense system readiness and performance by using higher quality, lower cost, and
technologically superior materials and technologies.
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Title III authority 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 dis-
use and is gradually lost. By using Title III authority, flexible manufactur-
ing capabilities can be created to produce aging technologies efficiently
and affordably. Alternatively, the authority can be used to consolidate and
maintain production capabilities that otherwise would be lost because of
changing market conditions, even though such capabilities are still needed
for defense and still can be operated efficiently and profitably.

¢ Low 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
because of the time needed to obtain materials for producing the item or
for the time needed by the production queuing. Title III purchase com-
mitments can be made to consolidate and level demand for key production
capabilities, which gives suppliers incentives to maintaining and upgrade
these capabilities, and to respond to defense acquisition needs in time.
Purchase commitments can also be used to reserve production time to en-
sure timely access to production resources for fabricating 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 authority
can be used to support transferring production capabilities to new sources.

Participation in the Program
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Virtually all Title III projects promote integrating commercial and military pro-
duction to lower defense costs and enable earlier defense access to, and use of,
emerging technologies. The production for both military and civilian markets
represents a new thrust for the Title III program, and is referred to as “dual pro-
duce.” A government—industry working group identifies dual-produce projects,
develops a list of general project areas, and publishes a BAA based on the list to
solicit proposals from industry and DoD organizations. Projects are selected ac-
cording to potential cost savings—both direct savings from the projects them-
selves and indirect savings from the broader application of demonstrated
capabilities to other defense items.

The Title I1I program is a DoD-wide initiative under the Director, Defense Re-
search 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 is the executive agent for the program in DoD. The Title III pro-
gram office, at Wright-Patterson Air Force Base, OH, is a component of the
Manufacturing Technology Division of the Air Force Research Lab. The program
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office identifies and evaluates prospective Title III projects, submits projects for
DDR&E’s approval, structures approved projects, implements contracting and
other business actions for the projects, oversees active projects, provides for sell-
ing and using materials acquired through Title III contracts, and does the planning
and programming support for DDR&E. For further information about 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 commer-
cial potential to support a viable industrial base. Funding for this program has
shifted from OSD to the services. The government objectives of the Dual-Use
Science and Technology (DUST) program are the following:

¢ Partnering with industry to jointly fund the development of dual-use tech-
nologies needed to maintain DoD’s technological superiority on the battle-

field and industry’s competitiveness in the marketplace

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

These objectives are met by using streamlined contracting procedures and cost
sharing between OSD, the services, and industry.

The industry objective for the program is to achieve the following benefits:
¢ Leverage scarce S&T funding

¢ Be a vehicle for forming beneficial partnerships with other firms, defense
labs, or universities

¢ Gain access to advanced technology

¢ Increase the potential for transitioning technologies to defense systems,
which can lead to increased markets.

The recently published DoD guide to developing dual-use technology 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 warfight-
ing concept elements to ascertain if elements of a joint warfighting concept

* Deputy Under Secretary of Defense (Science and Technology), Office of Technology Transi-
tion, Dual-Use Science and Technology Process: Why Should Your Program Be Involved? What
Strategies Do You Need to Be Successful? July 2001. Available on line at http://www.dtic.mil/dust.
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change military effectiveness.” The U.S. Joint Forces Command (USJFCOM)
leads the Joint Experimentation program, 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 the experi-
ments are used to shape the concepts, doctrine, and materiel systems requirements
for the future joint force. One of the focus areas is 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 experimenta-
tion. This program works closely with the ACTD program, assisting with improv-
ing 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

The Joint Experimentation program has limited funding. The majority of the fund-
ing is used to get the military units involved to participate and support 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 sub-
mit a fully-funded proposal.

The J-9 (Joint Experimentation) staff at USJFCOM, Norfolk, Virginia, has more
information about opportunities and needed capabilities. Each service has 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 about opportunities.

MANUFACTURING TECHNOLOGY PROGRAM
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The DoD Manufacturing Technology (ManTech) program focuses on the need of
weapons system programs for affordable, low-risk development and production.
The program is the crucial link between technology invention and development,
and industrial applications. The program matures and validates emerging manu-
facturing technologies to support low-risk implementation in industry and DoD
facilities, e.g., depots and shipyards. The program addresses production issues,
beginning during the development of the technology. The program continues to
support the system during the transition into its production and sustainment
phases. By identifying production issues early and providing timely solutions, the
ManTech program reduces risk and improves affordability by addressing potential
manufacturing problems before they occur. The program vision is to realize a re-
sponsive, world-class manufacturing capability to affordably meet the warfight-
ers’ needs throughout the defense system life cycle.

3 U.S. Joint Forces Command, “Joint Forces Command Glossary,” accessed August 4, 2002,
at http://www.jfcom.mil/about/glossary.htm#JE.
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The ManTech program uses technology created throughout the S&T base and
works with performance technology demonstrations; weapons system develop-
ment, production, and support; and acquisition reforms, including those for de-
fense use of commercial items and specifications. The ManTech program
collaborates with many DoD activities. Collaborative efforts also include
non-DoD organizations, such as the National Aeronautics and Space Administra-
tion (NASA), Department of Commerce, Department of Energy, and the National
Science Foundation (NSF). The three military departments (Army, Navy, and Air
Force), the Defense Logistics Agency (DLA), and DARPA execute the program.
The Deputy Under Secretary of Defense for Science and Technology
(DUSD[S&T]) manages the program.

Participation in the Program

A unified planning process is used to identify and prioritize weapon system re-
quirements and the pervasive needs of the industrial base to support those re-
quirements. The Joint Defense Manufacturing Technology Panel, its four
subpanels, and its two ad-hoc working groups coordinate the planning. The Na-
tional Center for Advanced Technologies facilitates the panel’s interaction with
industry. By analyzing the requirements and technology base efforts, technologi-
cal 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 ser-
vice), the individual component executes and implements the project. For more
pervasive, or joint projects, DARPA, one of the services, or DLA is designated as
the lead depending on internal capability or ownership of the first demonstration
application. A variety of activities are used for doing ManTech projects. These
include centers of excellence, consortia, private industry, academia, and govern-
ment facilities. For more information about the ManTech program, visit
http://www.dodmantech.com/index.shtml.

SMALL BUSINESS INNOVATION RESEARCH PROGRAM

Congress created the SBIR program in 1982 to help small businesses participate
more in federal R&D. Each year, ten federal departments and agencies are re-
quired to reserve part of their R&D funds for awarding to small businesses under
the SBIR program. Participating departments and agencies include: Agriculture,
Commerce, Defense, Education, Energy, Health and Human Services, Transporta-
tion, the Environmental Protection Agency, NASA, and NSF.

DoD’s SBIR program funds early-stage R&D projects at small technology com-
panies—projects that serve a DoD need and could be commercialized in the pri-
vate-sector or military markets. The program, funded at approximately $773
million in FY02, is part of the larger ($1.5 billion) federal SBIR program.
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The Small Business Innovation Research Program Act of 2000, extended the
SBIR program’s authorization to September 30, 2008. According to Congres-
sional findings reported in the 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 re-
search and development, the commercialization of innovative technology, the de-
velopment 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, its 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 is 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 con-
cept, usually to the prototype stage. Proposals are judged competitively on the ba-
sis of their scientific, technical, and commercial merit. After Phase II is
completed, companies are expected to obtain further funding from the private-
sector or non-SBIR government sources (in Phase III) to develop the concept into
a product for sale in private-sector or military markets.

Participation in the Program
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Eligible companies must have no more than 500 employees and must be the pri-
mary place of employment of the principal investigator. In addition, the compa-
nies must be American owned and independently operated, and a for-profit entity.

Each of the ten federal departments and agencies accept proposals and select their
own R&D topics for the SBIR program. The Small Business Administration
(SBA) collects solicitation information from all participating agencies and pub-
lishes it quarterly in a pre-solicitation announcement at
http://www.sbaonline.sba.gov/sbir/indexprograms.html.

®pPL.106-554, Appendix 1—HR 5667, Title 1, accessed at
http://www.acq.osd.mil/sadbu/sbir/pl106-554.pdf on August 1, 2002.

7 Ibid., Section 102.
$ 1bid.
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After proposals are submitted, agencies make SBIR awards according to the 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 partici-
pants in the SBIR program. For more information about the program, visit
http://www.sba.gov/sbir/indexsbir-sttr.html.

DEFENSE ACQUISITION CHALLENGE PROGRAM

The Defense Acquisition Challenge Program is a new program required by the
FY03 National Defense Authorization Act.” The Secretary of Defense, acting
through the Under Secretary of Defense (Acquisition, Technology, and Logistics)
USD(AT&L), will establish a program for providing opportunities for increasing
the introduction of innovative and cost-saving technology in DoD’s acquisition
programs.

The Defense Acquisition Challenge Program will give people or organizations
inside or outside DoD the opportunity to propose alternatives, known as challenge
proposals, at the component, subsystem, or system level of an existing DoD ac-
quisition program. Challenge alternatives should improve the performance, af-
fordability, manufacturability, or operational capability of the program.

The challenge proposal will be evaluated to determine whether the proposal
¢ has merit;

¢ s likely to improve performance, affordability, manufacturability, or op-
erational capability at the component, subsystem, or system level of an ac-
quisition program; and

¢ could be implemented in the acquisition program rapidly, at an acceptable
cost, and without unacceptable disruption to the program.

More details will become available as DoD implements the program.

SMALL BUSINESS TECHNOLOGY TRANSFER PROGRAM

The Small Business Technology Transfer (STTR) program is a small business
program that expands funding opportunities for federal innovation R&D. Central
to the program is the expansion of the public- and private-sector partnership, in-
cluding joint venture opportunities for small businesses and the nation’s premier

? See the Defense Acquisition Challenge Program, Section 243, National Defense Authoriza-
tion Act for FY 2003.
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nonprofit research institutions. The program’s most important role is to foster the
innovation necessary to meet the nation’s S&T challenges.

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

Each year, five federal departments and agencies (the Departments of Defense,
Energy, Health and Human Services; along with NASA and NSF), are required
under the STTR program to reserve part of their R&D funds for award to partner-
ships between small businesses and nonprofit research institutions.

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

¢ American owned and independently operated,
¢ for-profit, and
¢ have no more than 500 employees.

A nonprofit research institution also must meet certain eligibility criteria. Al-
though there is no size limit, it must

¢ Dbe based in the United States, and

¢ meet one of three definitions: (1) nonprofit college or university, (2) do-
mestic nonprofit research organization, or (3) federally funded R&D cen-
ter (FFRDC).

Each of the five participating federal departments and agencies accepts proposals
and designates its own R&D topics for the STTR program. The SBA collects so-
licitation 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.

After proposals are submitted, the agencies make STTR awards based on the
qualifications of the small business or nonprofit research institution, degree of in-
novation, and future market potential. Small businesses that receive awards or
grants then begin a three-phase program.
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Phase I is the startup phase. Awards of as much as $100,000, for approximately
one year, fund the exploration of the scientific, technical, and commercial feasi-
bility of an idea or technology. Phase II awards of as much as $500,000, for as
long as two years, expand Phase I results. During this period, the R&D is done
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 11
innovation moves from the laboratory into the marketplace. No STTR funds sup-
port Phase III. The small business must find funding from the private sector or a
non-STTR federal agency. For more information about the STTR program, visit
http://www.sba.gov/sbir/indexsbir-sttr.html.

TECHNOLOGY TRANSITION INITIATIVE

The Technology Transition Initiative is a new program, called for in the FY 2003
National Defense Authorization Act, which will provide limited funding for se-
lected technology transition projects. The objectives of the Technology transition
Initiative are to accelerate the transition of new technologies into operational ca-
pabilities within the armed forces; and to successfully demonstrate new technolo-
gies in relevant environments.

The Technology Transition Initiative will be administered by a “Manager”, desig-
nated by the USD(AT&L). The services and defense agencies will nominate pro-
jects for implementation under this Initiative. If the projects are selected, the
Initiative will fund 50 percent or more of the cost of the project for up to four
years.

The Manager will select the projects to be funded, based on the advice and assis-
tance of a Technology Transition Council. The service Acquisition Executives,
the Joint Requirements Oversight Council, and the science and technology execu-
tives from the services and defense agencies will be members of the Council.

The funding for this program will be limited. The Technology Transition Initia-
tive will be a way for a relatively small number of programs to receive funding to
accelerate a transition needed to get a product to the field. This program will sup-
plement, rather than replace, existing service and defense agency technology tran-
sition programs.

Participation in the Program

The Technology Transition Initiative is a new program. Details on participation in
the program will be provided by the USD(AT&L) as the program is implemented.

VALUE ENGINEERING

Value Engineering (VE) has two aspects: a financial incentive to get contractors
and subcontractors to reduce the cost of our systems, supplies, and services and a
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rigorous method for maximizing cost savings. Contractors who participate in VE
share in net savings on the basis of their financial risk. If, for example, a contrac-
tor funds the cost for developing a VE idea, the share is normally 50 percent; if
the government funds the idea development cost initially, the contractor receives
25 percent of net savings. Exact shares are defined in the FAR. VE is unique be-
cause it maintains essential functions and lowers overall cost without degrading
performance, reliability, maintenance, or safety. To qualify as VE, an idea must,
at a minimum, result in a change in a support contract that, when implemented,
saves money. A VE incentive clause is required in non-R&D contracts of more
than $100,000 and can be requested in smaller ones.

After the contract is awarded, the contractors have little reason to reduce acquisi-
tion or life-cycle cost. In fact, without VE, contractors lose money by reducing
costs. Because profits are derived from cost, reducing cost without VE reduces
profits. With VE, however, the situation is reversed. Contractors keep their origi-
nal profit and share in net savings in four areas: their existing contract, concurrent
contracts (such as foreign military sales), future contracts (normally for three
years), and collateral (operations and support) savings.

Participation in the Program
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Contractors are encouraged to participate in the VE program by submitting cost-
reduction ideas as value engineering change proposals (VECPs) pursuant to FAR
52.248-1. Contractors who voluntarily use their own resources to develop and
submit VECPs gain the most, sharing 50 percent of the savings. If a VECP is not
approved, however, the government does not reimburse a contractor’s develop-
ment cost. This was added to the FAR to ensure that only high-quality VE ideas
are proposed. VE savings typically are shared for three years after acceptable im-
plementation. Contractors share net savings on their existing contract, concurrent
contracts, and on future collateral savings. Collateral savings are measurable net
reductions in an agency’s overall projected operations, maintenance, logistics
support, or government-furnished property costs. Because collateral savings are
auxiliary savings, and at best a prediction of future possibilities, the share is
smaller—20 percent of a typical year’s operations and support savings, not to ex-
ceed the price of the existing contract price or $100,000, whichever is more. VE
sharing is limited to contracts issued by the procuring office or its successor. Each
buying activity funds its own VECPs and may not buy a VECP unless funds are
available to develop and implement the idea. Similarly, the government may not
disapprove a VECP and then use the idea. When a contractor is unfamiliar with
VE, or cannot afford to voluntarily do VE, the government may choose to require
a mandatory VE program. When this occurs, the government funds the entire VE
process from idea generation to implementation. Because the government is ac-
cepting the full financial risk for mandatory VE, contractors share at a lower rate
of 25 percent of net savings per FAR 52.248-1.
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WARFIGHTER RAPID ACQUISITION PROGRAMS

The Army established a Warfighter Rapid Acquisition Program (WRAP) to ad-
dress the gap in funding that exists because of the time required to plan, program,
budget, and receive appropriations for procuring a new technology. WRAP was
designed to shorten the acquisition cycle and be a bridge between experimentation
and systems acquisition. The goal was to put new weapons in the hands of sol-
diers faster and cheaper. Candidates for the WRAP were selected according to
urgency of need, technical maturity, affordability, and effectiveness. To promote
program stability, candidates received funding for the first 2 years, which allowed
time to build them into the overall budget.

The Army used WRAP for several programs: the Striker, its new artillery obser-
vation 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
quickly and easily. The Army is no longer funding their WRAP, but is developing
other initiatives to rapidly transition technology to warfighters.

The Air Force Warfighter Rapid Acquisition Process (AF WRAP), which is an
ongoing program, is a rigorous process that speeds the initial acquisition decision
and allocation of funds for a small number of competitively selected projects that
either increase warfighter capability or significantly reduce costs. AF WRAP can
accelerate implementing and fielding of projects meeting the immediate needs of
the warfighter. AF WRAP quickly makes available newly matured, often pivotal
technology. The AF WRAP candidate review ensures the smooth transition of se-
lected candidates to operational capabilities that are acquired and sustained as part
of the baseline Air Force program.

WRAP funding is allocated in the execution year to support selected projects for
as long as two years. Major commands selected to receive FY02 WRAP funds
have committed to funding, developing, procuring, and sustaining their selected
project.

AF WRAP candidates approved in FY02 include the panoramic night vision gog-
gles (PNVG), increasing night vision goggle field of view from 40 to 100 degrees;
the remote casualty locator and assessment device, a low-cost, hand-held, battery-
powered device that enables the user to “see” through walls, rubble, wood, and
earth to locate and assess the condition of casualties; and the Information For
Global Reach—Aerovac, which provides continuous, seamless exchange of mo-
bility- and medical-related C2 and patient health information among fixed, air-
borne, deploying, and deployed mobility and medical elements.

3-15 V1.0



Chapter 4
Challenges and Considerations

This chapter identifies some of the issues that will be faced during the technology
transition process. The issues were developed from questions and feedback re-
ceived from government and industry technology transition personnel. For each of
the issues, we pose a series of questions for the communities that form the tech-
nology transition team. Following each question, there is a short answer that con-
tains information for your consideration. As with all advice, these considerations
must be reviewed to ensure that they apply to your specific situation and program.

Tables 4-1 through 4-3 summarize the contents of this chapter, to assist you in
locating specific issues.

Table 4-1. Issue Category 1: Technology Transition

Categories Page
Issue 1-A: Inserting Enabling Technology 4-6
Requirements Community 4-6
Writing requirements documents to provide the maximum possible flexibility for selecting technologies 4-6
Phasing requirements to support evolutionary acquisition and spiral development 4-6
Addressing life-cycle cost reduction in requirements documents 4-7
Supporting and participating in S&T planning and investment activities 4-7
Providing requirements documents to support rapid development programs, e.g., ACTDs 4-7
S&T Community 4-7
Synchronizing technology programs with needs in potential user programs 4-7
Developing strategies for providing government-funded technology to commercial venues 4-8
Accessing technology from the small business community 4-9
S&T and Test and Evaluation Communities 4-9
Ensuring early involvement of T&E community in selected S&T programs 4-9
Acquisition and Sustainment Communities 4-9
Prioritizing needs for the S&T and R&D communities 4-9
Encouraging continuous competition for potential technology solutions 4-10
Requirements and Test and Evaluation Communities 4-10
Participating in the requirements development process 4-10
Acquisition Community 4-11
Promoting open standards to support technology integration 4-11
Providing open standards and interface specifications to third parties 4-11
Sustainment Community 4-12
Providing open standards and interface specifications to third parties 4-11




Table 4-1. Issue Category 1: Technology Transition (Continued)

Categories Page

Issue 1-B: Identifying and Selecting Available Technology 4-12
Requirements Community 4-13
Educating technology providers and acquisition personnel about future warfighting concepts 4-13
Seeking information about available technologies from industry and government sources 4-13
Writing ORDs to allow the developer the maximum flexibility in meeting the requirement 4-13
S&T Community 4-14
Mapping technologies to weapons system requirements 4-14
Identifying potential commercial technologies 4-14
Acquisition and R&D Communities 4-15
Identifying and inserting both incremental and radical technologies 4-15
Acquisition, R&D, and Sustainment Communities 4-16
Researching other programs in the government 4-16
Using a business case analysis for selecting and inserting the best technology 4-16
Identifying commercial technology 4-17
Issue 1-C: Accessing and Using DoD Technology Development and Transition Programs 4-18
All Communities 4-18
Staying abreast of available programs 4-18
Acquisition, R&D, and Sustainment Communities 4-19
Providing technology topics to the SBIR program? 4-19
Submitting high-quality proposals for defense-funded programs 4-19
Understanding the timing of the budget cycle 4-19
Issue 1-D: Planning for Transitioning Technology 4-20
Requirements Community 4-21
Supporting evolutionary acquisition and “phased” or “blocked” requirements 4-21
S&T Community 4-21
Planning for product maturation and integration 4-21
Providing affordability metrics, a transition strategy, and exit criteria 4-21
Planning for contingencies to prevent a hiatus in funding 4-22
Inserting new government-developed technologies into prime contractors’ weapons systems 4-23
Acquisition, R&D, and Sustainment Communities 4-23
Planning for technology insertion 4-23
Providing funds for improvements to fielded systems 4-23
Tailoring strategies for continuous technology insertion 4-23
Transitioning lab technology into prime contractor solutions 4-24
Integrating commercial technologies 4-24
Issue 1-E: Teaming and Partnering 4-24
All Communities 4-25
Partnering or teaming with other programs 4-25
Acquisition, R&D, and Sustainment Communities 4-25
Developing transition agreements 4-25
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Table 4-1. Issue Category 1: Technology Transition (Continued)

Categories Page

Issue 1-F: Making Technology Ready 4-26
All Communities 4-26
Considering technology maturity 4-26
Considering engineering, manufacturing, producibility, interoperability, and integration 4-26
Acquisition, R&D, T&E, and Sustainment Communities 4-26
Using the IPPD process 4-26

Issue 1-G: Reducing Risk 4-27
Acquisition, R&D, and Sustainment Communities 4-27
Planning to mitigate risks for technology failures and funding shortfalls 4-27

Issue 1-H: Changing Contractual Relationships 4-27
Acquisition, R&D, and Sustainment Communities 4-28
Using FAR Part 12 for modified commercial items 4-28

Using Other transactions 4-28
Sharing savings for bringing in new cost-reduction technology 4-28

Using share-in-savings strategies, such as value engineering 4-28
Balancing prime system contractor or integrator interests with program interests 4-29

Issue 1-I: Protecting Intellectual Property 4-30
R&D, and S&T Communities 4-31
Protecting companies’ technology 4-31
Acquisition/Sustainment Community 4-32
Balancing your acquisition strategy with vital commercial IP interests 4-32
Balancing your acquisition strategy with open-system architecture IP needs 4-32
Aligning the logistics support strategy with the IP environment 4-32

Issue 1-J: Controlling Exports 4-33
Acquisition Community 4-34
Identifying the potential for export controls up front 4-34

Table 4-2. Issue Category 2: Cultural Barriers

Categories Page

Issue 2-A: Using Motivation and Incentives 4-34
Recognition of Individuals and Organizations 4-35
All Communities 4-35
Using rewards and awards to encourage and support technology transition 4-35
Recognizing your industry team members 4-35
Acquisition Community 4-35
Developing motivation to identify disruptive technology opportunities 4-35
Nominating S&T community members for awards 4-35
Contract Incentives 4-36
Acquisition Community 4-36




Table 4-2. Issue Category 2: Cultural Barriers

Categories Page

Providing contract offer incentives for continuously inserting and refreshing technology 4-36
Sustainment Community 4-36
Providing incentives for improving reliability, maintainability, and reducing total ownership costs 4-36

Issue 2-B: Relationships 4-36
All Communities 4-36
Promoting communication between the communities 4-36

Issue 2-C: Contract Strategies 4-37
All Communities 4-37
S&T, R&D, and Acquisition Communities 4-38
Developing strategies for mitigating potential conflicts of motivation 4-38
Acquisition Community 4-38
Inserting and refreshing value-added technology 4-38
Creating competitive alternatives in your system 4-39
Planning to mitigate risks 4-39

Using profit incentives to encourage contractor use of innovative technologies 4-39
Sustainment Community 4-39
Using performance-based specifications 4-39

Table 4-3. Issue Category 3: Knowledge Management

Categories Page

Issue 3-A: Making Contact 4-40
All Communities 4-41
Developing communication venues for enhancing technology transition 4-41
Requirements Community 4-41
Inviting S&T and acquisition staffs to warfighter discussions 4-41

S&T Community 4-42
Participating in informal communication gatherings 4-42
Showcasing project demonstrations for the requirements and acquisition communities 4-42
Encouraging staff exchanges or technical liaisons 4-42
Taking advantage of temporary personnel assignments with industry 4-42

R&D and Acquisition Community 4-43
Encouraging staff exchanges with the S&T community 4-43
Participating in public forums, seminars, research conferences, and other venues 4-43

Issue 3-B: Lessons Learned 4-43
All Communities 4-43
Participating in lessons learned discussions 4-43
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Table 4-3. Issue Category 3: Knowledge Management

Categories Page

Sustainment Community 4-44
Communicating sustainment challenges 4-44

Issue 3-C: Information Access 4-44
All Communities 4-45
Using the Defense Technology Information Center (DTIC) IR&D database 4-45

S&T and R&D Communities 4-46
Maintaining technology currency 4-46
Maintaining awareness of joint and service future warfighting concepts 4-46
Remaining current about defense technology objectives and implementation plans 4-46

S&T, R&D, and Acquisition Communities 4-47
Obtaining access to nontraditional companies’ technology solutions 4-47
Maintaining an awareness of DoD, service, and defense agency S&T and R&D plans 4-47
Mining current relevant technology and assessing future trends 4-48
Conclusions 4-48

During the S&T phase of a system’s development in government, industry, or
academia, the focus is on developing knowledge. In the PM' community, the fo-
cus is on applying technology to improve the performance, operations, or afforda-
bility of specific products. The transition between these two phases requires a
partnership among many communities: S&T, R&D, PMs, requirements, test and
evaluation, sustainment, and financial. The transition must be managed to ensure
that the warfighters receive the greatest benefit from current technology develop-
ment.

This chapter describes the questions and challenges that arise during this transi-
tion, and suggests ways to address and resolve the challenges. The challenges,
which address systematic problems about transitioning technology that pervade
acquisition and sustainment, are organized into these broad categories:

1. Technology transition: 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 different communi-
ties that interact in technology transition.

3. Knowledge management: How to identify useful information and activity
that occurs in the different communities and share that information in
ways that support technology transition.

' PM in this chapter means acquisition program managers.
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The discussion of these challenges is organized around a series of questions that
are relevant for each of the communities involved in that issue—requirements,
S&T, R&D, acquisition, T&E, financial, and sustainment. In response to the ques-
tions, information is offered about policies, procedures, and management tech-
niques that address the related issue.

ISSUE CATEGORY 1: TECHNOLOGY TRANSITION

Issue 1-A: Inserting Enabling Technology

One of the major challenges facing DoD is modernizing legacy systems using
state-of-the-art technology. Therefore, from the start of an acquisition program,
DoD must consider not only how to get a useful military capability to the field
quickly, but also how it can upgrade a system later. Considerations include the
latest technology, increasing mission performance, reducing O&S costs, and en-
hancing supportability.

Although basic and applied research are the foundations for meeting future tech-
nology needs, other programs—such as ATDs, ACTDs, warfighter experiments,
and other approaches—are key to accelerating the transition from S&T to military
weapons systems. Managers of S&T, R&D, and acquisitions must collaborate on
their efforts if a technology is to be transitioned into weapons systems. For exam-
ple, the Air Force Applied Technology Council specifically calls for a review and
technology transition plan for each ATD. The Air Force collaborator program is
another means of connecting the S&T community with users in particular tech-
nology areas. Below are some questions that must be considered for inserting
technology.

CONSIDERATIONS

Requirements Community

V1.0

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

Operational requirements documents should contain as few key performance pa-
rameters (KPPs) as possible while ensuring an effective, interoperable system for
the warfighter. The KPPs should be written so all appropriate technologies can
compete. The non-KPP requirements should be added judiciously, even though
they are in the “trade space.” Requirements writers should avoid repeating boiler-
plate requirements from previous ORDs. Including seemingly innocuous “stan-
dard” 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?
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The joint requirements community is attempting to make evolutionary require-
ments the rule, rather than the exception, for major systems. A solution that is

60 to 80 percent complete in the hands of a warfighter in combat is better than a
99 percent solution that is still being developed. By using phased requirements, or
block improvements, a system can be fielded and improved as technology ma-
tures. The phases should be developed in cooperation with the S&T, R&D, and
acquisition communities, and should reflect appropriate analyses of the cost—
benefit tradeoffs.

Do the requirements documents support technology transition, especially tech-
nologies that reduce life-cycle costs?

As part of interoperability, requirements documents should encourage using open
architectures, open interface standards, and alternatives that support inserting
technology throughout the life of the system. Many times, PMs prioritize tech-
nologies that reduce cost or improve performance in the near term instead of
technologies that reduce life-cycle cost. The requirements community should ex-
amine these priorities, and ensure that technologies that reduce the life-cycle cost
are given the appropriate priority—even though they may not offer as great a
near-term benefit. Because major systems will be out in the field for decades, they
must be as capable and economical as possible, for as long as possible.

Are you involved in S&T planning and investment?

Users should participate, as appropriate, in S&T planning. Users provide informa-
tion about future warfighting concepts, plans for new systems, and recommenda-
tions about S&T priorities. S&T programs need some flexibility to pursue
information about subjects that currently do not line up with planned developmen-
tal programs. Applying appropriate resources to supporting critical future re-
quirements and transition issues must be balanced with investing in items that
have a near-term payoff.

Are the requirements documents available for supporting transition?

Sometimes, in programs like ACTDs, organizations fail to plan ahead and antici-
pate the need to rapidly transition an S&T effort into an acquisition program.
ORDs are not required for ACTD programs but are necessary for transitioning the
ACTD systems into mainstream acquisition. This transition may require assessing
and analyzing alternatives concurrently with the ACTD so the necessary analyti-
cal framework for the ORD will be ready. The schedule for requirements docu-
ments should be an integral part of the planning for the transition.

S&T Community

Are technology programs prioritized on the basis of the scheduled needs and
aligned with needs in the potential user programs?
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Technology projects should be prioritized according to the warfighters’ projected
needs and reviewed by them periodically. S&T leaders, warfighters, and the ac-
quisition or sustainment PMs should do the review annually, and projects should
be funded according to the priorities established. As means of forcing new ideas,
all programs should be evaluated for relevance and productivity. One way of forc-
ing ideas is to eliminate the least productive projects annually, which will keep
the technology more current.

Once technologies are prioritized and funded, the phasing of development and
upgrades to weapons systems must be considered. Technology developments
must be synchronized to meet acquisition program milestones and the need for
any “phased” or “blocked” upgrades. Therefore, involving the users early, and
planning strategically, are critical—technology projects should be managed with
the warfighter mission in mind.

Planning for technology requires integrating warfighter needs with resources and
technology opportunities. Planning should start early and outline probable paths
for transition. In addition, all representatives from acquisition programs, industry,
and other expert peers should participate in the planning. After the stakeholders,
including the warfighter, have planned the technology and agreed to the plan, the
technology can be developed. While the technology is being developed, it contin-
ues to be reviewed in the technology prioritization process and the plan is linked
to the budget and the investment decisions. Planning is important because it pro-
vides structure to investing, shows where funding will occur, and gets commit-
ments for resources and programs.

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

Technology transferred to the commercial sector maximizes the government’s
benefits from investing in technology. By transferring its technology, the govern-
ment enhances commercial firms’ investment in developing better, cheaper tech-
nology solutions. The companies mature the technology and find commercial
applications for it—marketing the technology and broadening its use. The tech-
nology can then become available, as developed commercial products, to the gov-
ernment at market prices for use in weapons systems. The National Technology
Transfer Center (NTTC) teaches a course about commercializing government
technologies.

This type of partnering with industry is a long-term approach. For technology
from government sources to grow and mature commercially, and then be used in a
weapon system, can take years. The advantage to this approach, of course, is that
industry provides the majority of the financial investment for development and
eventually a worldwide marketplace arises that can lead to future technology tran-

? For more information, visit the National Technology Transfer Center’s Website at
http://www.nttc.edu/aboutnttc/newsdetail.asp?recnum=31.
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sitions. Starting some of these projects today so the technologies can be used in
weapons systems in the future is important.

Developing dual-use technologies is another way to make government-funded
technology available in commercial venues so the technology can be further de-
veloped. Developing dual-use technologies, is a cost-effective way for govern-
ment and industry to share in the benefits of developments.

How are you ensuring access to the latest technology from the small business
community?

Contract award data for FY 2000, reveals that nearly $3 billion out of a total of
$19.2 billion in DoD awards for R&D went to small businesses. These R&D
awards account for 16 percent of the total DoD contract awards for small busi-
nesses. About 75 percent of the R&D awards to small business were for work on
S&T—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). PMs should engage the small business community to ensure that the
government has access to the results of this R&D.

Further, because much technology innovation originates in nontraditional firms
(those firms that do little business with DoD),” a significant amount of R&D
money should go to the prime and subcontractor businesses. When selecting the
contractors for S&T contracts, source selection committees should review the
contractors’ plans for integrating large and small non-traditional firms, and should
award contracts to prime contractors that are making the best use of these tech-
nology resources.

S&T and Test and Evaluation Communities

Have you formed a test and evaluation working-level IPT to assist in planning
and integrating T&E early?

Forming a T&E IPT early, in the pre-systems acquisition phase for programs that
probably will result in an acquisition program, can be very useful for fully inte-
grating continuous T&E, which is needed for fast-moving programs. The contrac-
tor’s and government’s developmental test and evaluation (DT&E); operational
test and evaluation (OT&E); and, if applicable, intelligence and LFT&E personnel
should be members of the IPT. These people are particularly critical if the pro-
gram needs a combined DT&E, OT&E, or LFT&E approach.

Acquisition and Sustainment Communities

Are your program needs prioritized so the S&T and R&D communities can re-
spond accordingly?

? See Chapter 1 for a discussion of traditional and nontraditional firms.
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Let the S&T and R&D community, in both government and industry; know your
needs and priorities. You should state your needs as problems to be solved, allow-
ing the technology providers latitude to determine the best technology solution.
Also, challenge technology providers to refresh technology alternatives and ac-
cess commercial technology. Peer reviews are one practice that industry uses to
“scrub” its technologies to winnow out unproductive programs.

Do you encourage continuous competition of technology providers, e.g., through
an open continuous BAA, or by nominating SBIR topics?

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 used in
weapons systems are not always the best available.

Government technology managers need to remain open to technologies that dis-
rupt current plans. These types of technologies push the state-of-the-art, some-
times by using an existing technology in a way that has never been used before.
These types of technologies can revolutionize mission performance and often
challenge the current line of scientific inquiry, established S&T programs, or the
revenue base of the incumbent contractor.

You might keep the competition among technology providers alive through the
use of BAAs which identify challenges that need to be addressed by the technol-
ogy community. The SBIR program is another way to seek out technology solu-
tions in industry, where many solutions come from small businesses. Even if these

technology solutions are different than the solution your prime contractor is pro-
posing, you should direct the prime contractor 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—that is, how they
will create an environment to keep competition going at the subcontractor level
and create competitive alternatives. Emphasis should be placed on the subcon-
tracting plan, because being able to integrate new technologies throughout the
program will depend on its success in stimulating the commercial technology
base.

Another way to encourage access to the technology base in nontraditional busi-
nesses is by tying prime contractor incentives, such as award fees, to their use of
nontraditional businesses as subcontractors.

Requirements and Test and Evaluation Communities

V1.0

Does the Test and Evaluation Community participate in the requirements devel-
opment process?
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The interface between the requirements and T&E communities is important. The
capabilities described in a requirements document must be measurable, testable,
and achievable. The S&T and R&D communities provide information to require-
ment writers to assist them with establishing the required performance capabilities
that are achievable. The T&E community can assist the requirements writers with
describing how these capabilities will be measured and tested. Properly describing
required capabilities that are measurable, testable, and achievable is critical for
developing the phased or blocked requirements that are important to the success
of evolutionary acquisition.

Acquisition Community

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

To facilitate evolutionary acquisition, use modular open systems approaches to
integrate the latest technologies and products for modernizing fielded assets af-
fordably and supportably. Using commercial interface standards as much as pos-
sible is beneficial. These standards help ensure interoperability, portability,
scalability, and technology insertion.

The benefits of the open systems approach include accelerating the transition
from S&T and R&D to acquisition and deployment, using commercial investment
in new technologies and products, and maintaining continued access to advanced
technologies and products from multiple suppliers during all phases of the acqui-
sition process. Other benefits are that the risks of technology obsolescence are
mitigated, you are not locked into proprietary technology solutions, and you do
not have to rely on a single source of supply during the life of a system.

DoDI 5000.2 mandates using the open systems approach as an integrated business
and technical strategy for acquisition. An open systems approach enables you to
more rapidly develop weapons systems with demonstrated technology and facili-
tate future upgrades without major redesigns during all phases of the acquisition
process. Open systems also enable you to continue to evaluate advanced tech-
nologies for implementation and eliminate your dependence on an incumbent
producer’s proprietary technology and support. A secondary benefit of the ap-
proach is that you can more readily analyze the business case to justify decisions
for enhancing life-cycle supportability and you can continuously improve product
affordability through technology insertion during initial procurement, reprocure-
ment, and post-production support. (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 website at
http://mtiac.iitri.org/final tech_trans.pdf.

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


http://mtiac.iitri.org/final_tech_trans.pdf.

Take steps to disseminate your interface specifications to S&T organizations, both
in and out of government, that can develop or help identify technologies of inter-
est. You can disseminate the information through “Industry Day” meetings and
other forums. Further, establishing “form, fit, and function” specifications, based
on performance-based capabilities, aids greatly in implementing alternative en-
hancements in the future.

Sustainment Community

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

For legacy systems, the traditional approach for acquiring spare parts has been to
buy a “tech package” that is basically a list of parts and detailed design specifica-
tions. The problem with this approach is that it locks DoD into the same vintage
of technology that was used in the original design. Further, because the original
vendor may not be available or may be using later technologies, staying with an
older technology may cost more than changing to a newer one. However, transi-
tioning older specifications to performance-based specifications has been some-
what successful. This approach gives contractors more opportunity to integrate
new technology. To make this process enticing, contract incentives may be
needed.

Sustainment organizations need to work with the PM to identify subsystems or
components that are candidates for technology updates; to change from using
“build-to-print” parts and components to “form, fit, and function interface,” where
this makes sense; and to collaborate on issues of obsolescence. In some cases, re-
placing or refreshing technology may require re-qualifying and re-certifying sys-
tems, subsystems, parts or components—particularly where they are flight critical
or critical safety components.

Issue 1-B: Identifying and Selecting Available Technology

V1.0

Identifying and selecting technologies are important early steps in developing or
upgrading weapon systems. Technology “clearinghouses” (e.g., Tech Connect,*
Technology Information Clearinghouse,” Air Force collaborator project, and
Virtual Technology Expo®) exist for identifying technologies. Often PMs rely on
prime contractors to identify and select technologies to insert into systems, believ-
ing the contractor will always use the best source for technology, and use it to de-
velop the system. However, this is not always the case and may not be the best
way to find leading technologies that are applicable to weapons systems. Working
together, the communities for requirements, S&T, R&D, T&E, acquisition, and

* http://www.afrl.af. mil/techconn/index.htm.

> The Air Force Research Lab’s Technology Information Clearinghouse can be accessed by
calling 800-203-6451 or at http://www.afrl.af. mil/techconn/index.htm.

% The Virtual Technology Expo can be accessed at https:/vte.dtic.mil/. See Appendix B for
more information.

4-12


http://www.afrl.af.mil/techconn/index.htm
http://www.afrl.af.mil/techconn/index.htm
https://vte.dtic.mil/

Challenges and Considerations

sustainment, must work hard to communicate program requirements and identify
the technologies, regardless of their source, that most benefit the warfighters.

CONSIDERATIONS
Requirements Community

Do you want opportunities to educate technology providers and acquisition per-
sonnel about 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 using briefings to inform S&T, R&D, and acquisition
personnel about future warfighting concepts, or to demonstrate existing warfight-
ing systems that show the context in which the new system will perform. In addi-
tion to educating, these sessions build relationships and communication, enabling
an integrated assessment of tradeoffs when systems are being developed.

Did you seek information about available technologies from industry and gov-
ernment sources before developing the ORD?

An understanding of the available and future technologies will improve the ORD
in two ways. First, such an understanding will ensure that requirements are
achievable and affordable. Second, the understanding will ensure that ORD writ-
ers consider innovative options available for meeting the required capabilities and
avoid unnecessary constraints that might limit options. Without knowing the cur-
rent possible technologies, the writers could over- or understate the requirements.
If the requirements are overstated, PMs might spend more time and money in de-
velopment than is necessary. If the requirements are understated, the warfighter
loses capabilities to support the mission. For example, a technology provider may
have more than one solution in mind and PMs may be tracking two separate tech-
nologies. One may be require low investment, and have low risk and low payoff.
Another may be higher risk, require a higher investment, but have a much greater
payoff. If the ORD has sufficient flexibility, the PM has can 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 ORDs are written in a way that limits the developer’s solution. By fo-
cusing on the needed capabilities, rather than trying to describe a specific system
in the ORD, the developer can allow technology providers to propose innovative
solutions for providing the capabilities.
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Do you have a process that maps technologies you are developing to weapons
systems requirements?

Although not all S&T investments are directly aligned with future weapons sys-
tems, S&T leaders (whether government or industry) must maintain close and
continuous ties with the warfighters or other users of systems, as well as with ac-
quisition and sustainment PMs. Maintaining these ties can help ensure that S&T
leaders understand the needs, develop technologies that will be useful for satisfy-
ing those needs, have a sense for the timing needed for integration, and anticipate
future requirements. The ties can be maintained through formal forums or, even
more effectively, through frequent interactions between technologists and acquisi-
tion or sustainment PMs. The interaction will help keep S&T projects focused on
increasing the effectiveness of a mission capability while decreasing cost, increas-
ing operational life, and incrementally improving products through planned prod-
uct upgrades.

S&T leaders must ensure that information about technology development pro-
grams is continually available. S&T technology developers can publicize informa-
tion about technologies they are pursuing through

¢ websites and publications;
¢ meetings, briefings, and other forums; and
¢ partnering directly with program offices.

S&T leaders should also assign some of their best people to become “application
brokers” to link technology programs to developments in weapons systems to en-
sure the technology they are developing will be used in the systems. When the
leaders use application brokers, they will find that 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 for satisfy-
ing acquisition program needs within planned timeframes?

Government S&T should interact with industry to identify commercial technol-
ogy. Because no single place or method is best for finding commercial technol-
ogy, someone in the S&T organization may have to spend some effort, maybe full
time, investigating commercial technology. Appendix B lists resources for locat-
ing technology. Despite the variety of available resources, attracting nontradi-
tional contractors to work with government organizations is often difficult. You
may need 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. To evaluate the
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contractors well may involve personal contact and discussions about how projects
will be mutually beneficial.

Using commercial technologies that have been successfully tested for, and inte-
grated in, a military environment is the preferred way of doing business. How-
ever, commercial technologies may have to be modified for military use.

Acquisition and R&D Communities

Do you have effective approaches for identifying and inserting 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 re-
quirements, and shall work together (with system users) to modify requirements,
whenever feasible, to facilitate such procurements.” To do what is required, con-
sider assigning “S&T liaisons,” whose prime mission is sharing the program’s
needs and identifying technology available from all sources. A secondary mission
for liaisons is gaining funding and other support for maturing or transitioning
technology and for dual-use technology work from labs and other organizations
that have budgets for this purpose. Give preference to modifying an existing
commercial-off-the-shelf item to meet the need, especially if the warfighters
benefit in the long term. You need to be aware of the “not-invented-here syn-
drome,” which often impedes selecting and using the best, most cost-effective

technologies. In many instances, relevant commercial (and sometimes govern-
ment) technologies are being developed that can be used in weapons systems. The
challenge is to find and adapt them.

Consider implementing a process improvement team (PIT) concept in which ac-
quisition workforce specialists (including technologists) are involved in the de-
velopment of warfighting requirements. This will ensure that the art of the
possible in technology is understood by the warfighter, and that the technology
and acquisition communities understand the warfighter’s needs.

Market research is an integral part of the process. It includes surveying market
literature and news, searching the Internet, and working with other departments,
government agencies, and industry contacts. It should look at the technology of-
ferings, gain an understanding about the credentials of the firms (e.g., past per-
formance and financial health), the terms and conditions for contracts prevalent in
that industry sector, IP, pricing, and warranties. This understanding can help later
in constructing the business case for implementing such capabilities, as well as
selecting the best contracting vehicle, such as OTs or FAR Part 12 contracts or
subcontracts, to establish a business relationship with these nontraditional com-

4-15 V1.0



mercial suppliers. These contract vehicles will be especially effective with non-
traditional businesses that are unwilling or unlikely to be able to afford to comply
with stringent DoD business requirements, such as cost accounting standards
(CAS) and Truth in Negotiation Act (TINA) requirements.

Acquisition, R&D, and Sustainment Communities

V1.0

Have you researched other programs in the government (DoD, NASA, etc.) for
technologies that could be transitioned into your program?

Other programs or DoD agencies could be developing technologies that may be
very useful. Currently, there is no institutionalized way of easily finding the tech-
nologies. However, you can search for technologies in several places, such as the
websites of S&T organizations or other programs, the Defense S&T Plan, as well
as the sources (such as Tech Connect’) listed in Appendix B. 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 in your service or another service. If this is the case, a technology inser-
tion plan may exist that could help you identify applicable technologies and their
sources. Using technology developed in another program may be the most effi-
cient way to reduce costs, gain a technology solution that fits the program, and
improve supportability.

Do you require a business case analysis for selecting and inserting the best tech-
nology, regardless of source?

For assessing commercial technology, you begin by surveying experts in the field,
to determine the technology options that will be available. After the survey is fin-
ished, you can evaluate the investment options for maturing the commercial tech-
nology 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 nondevelop-
mental items.

One way of assessing technology tradeoffs is with simulation tools. Although
simulation tools can help with evaluating a technology technically, the tools do
not address myriad business-related issues. For example, competitive technolo-
gies, logistics support and training issues, scheduling issues (e.g., those having a
ripple effect), and budget changes might complicate the evaluation.

Analyzing the business case for a technology investment includes more than
evaluating the finances. The analysis includes numerous considerations, the care-
ful evaluation of which could lead to unintended and unexpected consequences.
For example, you should consider the following:

7 http://www.afrl.af. mil/techconn/index.htm.
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¢ s the system that will receive the technology still being developed or is it
already fielded?

¢ s the technological opportunity evolutionary or revolutionary?

¢ What is the maturity level (i.e., the TRL/EMRL) 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 sup-
port infrastructure, training, documentation, schedule, or current or future
budgets?

¢ What funding sources will be required for inserting, or available to sup-
port, the technology, and is funding available?

¢ Do expected benefits include improved performance capability, lower ac-
quisition cost, or lower operations and support costs? Can the expected
benefits be reasonably defined and quantified?

¢ Does inserting technology require other investments or costs? Can the
costs be reasonably defined and quantified? Are existing budgets capable
of sustaining the required costs?

¢ Could competitive technologies overtake this opportunity?

What processes exist for identifying state-of-the-art commercial technology that
will improve maintainability, affordability, and system performance?

Such processes generally tend to be ad hoc. The Office of Naval Research (ONR)
hosts an S&T industry conference each year,® the Army hosts Industry Days, and
so on. Be aggressive in nurturing 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 pri-
vate-sector developers because of its flexibility in contracting, as well as its ap-
proach to IP rights, and the agency is attempting to learn how to involve industry
to a greater degree in transitioning products into acquisition programs. You
should consult with DARPA when you are trying to find commercial solutions.
Many of the solutions available to DARPA (e.g., OT authority for prototype pro-
jects) also are available to other agencies.

8 See http://www.naval-industrypartners.com/Index.asp for further information.
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Issue 1-C: Accessing and Using DoD Technology Development
and Transition Programs

Many government programs encourage developing and enhancing high-
technology solutions to meet the challenges faced by weapons systems develop-
ment and sustainment programs. However, PMs often do not effectively use these
programs, either because they are unaware of them or because they have not insti-
tutionalized an approach for using them to develop technology solutions.

CONSIDERATIONS

All Communities

V1.0

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

Assign someone in your organization to work not only as a liaison, but to aggres-
sively work SBIR, ManTech, and other programs for the PM. They should review
applicable programs and come up with strategies for accessing their resources.
Network with those who have successfully accessed these programs, and be sure
proposals are thoughtfully developed and adequately address the criteria against
which funding will be granted.

Several government initiatives are focused on helping small businesses gain ac-
cess to the government market. One example is the Missile Defense Agency’s
Technology Applications Review. This review is conducted by a “board of direc-
tors” consisting of business executives from large companies, such as Boeing, that
assist small companies with their business plans. Through this process, small and
large companies form business relationships that eventually help deliver better
systems to the government.

To access technology in commercial nontraditional laboratories, a good first step
is to determine which laboratories have a track record in the technologies that can
be precursors to those of interest. Then, determine whether their laboratories have
technical personnel who are recognized leaders in the field, a corporate reputation
in the technology, related equipment available, and/or a number of related patents
and technical papers.

If a program needs advanced revolutionary technology that may have significant
commercial potential, then, very likely, the only way to identity potential sources
is to find firms that have funding from a university or nonprofit laboratory that is
doing work in precursor technologies which have been hiring their graduates.
Many of the nontraditional businesses that are funding these developments do so
in order to have a leading edge product for which they will be the exclusive
source for a number of years.
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Acquisition, R&D, and Sustainment Communities
Are you providing technology topics to the SBIR program?

The SBIR program, which is funded as a tax against the DoD R&D budget, helps
small businesses develop technology capabilities. The funding of technology
through the SBIR program is relatively easy and streamlined. To participate, pro-
gram offices submit topics for technology development to small businesses
through the SBIR program and may solicit applicable topics from prime contrac-
tors. You might find that developing technologies through the SBIR program pro-
vides alternatives to the technologies that prime contractors propose using in
weapons systems. Any competitive tension from your pursuit of SBIR alternatives
may encourage your prime contractors to work harder to find the best technolo-
gies for the systems they are developing. Program managers should seek ways to
set incentives for transitioning technology and using nontraditional technology
sources in award fee guidelines.

Are you submitting high-quality proposals for defense-funded programs (e.g.,
ManTech, WRAP, and reduction of total operating costs (RTOC)?

As can be seen in Figure 4-1, these programs are available for the entire life of a
product.

Figure 4-1. Support for the Product or Process Life Cycle
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These programs help the S&T community—both contractor and government—
transition technologies to programs. The contractors and the government have
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somewhat different strategies or processes, but DoD has designed each strategy or
process to emphasize transitioning technology and addressing problems that lack
transition funds, definition, visibility, and priorities toward transition; and for
which the S&T, acquisition, or sustainment community has differing goals and
timelines. The strategies involve teaming between the communities and are fo-
cused on learning more about technologies in systems, as well as improving af-
fordability and rapid transitions to systems. You can benefit from learning more
about these programs and using them to your advantage.

Are you familiar with the timing and other requirements of budgets?

To access programs that provide funding, you must comply with the requirements
of the budgetary process in your service or agency. Compliance will probably re-
quire submitting certain documents by specific dates. If you do not or cannot
comply, you may not be able to get funding. Become familiar with the relevant
parts of the budget process, perhaps by asking for assistance from the personnel in
your service or agency who deal with RDT&E funding.

Issue 1-D: Planning for Transitioning Technology

V1.0

If you are using an evolutionary approach to developing weapons systems, break-
ing up the program into blocks is important. Block 1, for instance, would be the
initial deployment capability, and other blocks would follow in the order in which
the system is developed. DoDI 5000.2 indicates the PM must describe in the ac-
quisition strategy how the program will be funded, developed, tested, produced,
and supported. The description should include the plan for 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 ap-
propriate oversight of the fielded system. Oversight shall identify and properly
address performance, readiness, ownership cost, and support issues, and shall in-
clude post-deployment evaluation to support planning for assuring sustainment
and implementing technology insertion to continually improve product afforda-
bility.” Probably the best way to begin is to establish an IPT that can work its way
through these issues.

Planning early to insert technology continually is important. DoDD 5000.1 dis-
cusses “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 acquisi-
tion community to plan for the initial system capability and to incrementally in-
troduce new technology, the acquisition community must thoroughly understand
the technology’s readiness for transition.
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CONSIDERATIONS
Requirements Community

Does the ORD support evolutionary acquisition and “phased” or “blocked” re-
quirements?

Two basic approaches are used for writing ORDs that support evolutionary acqui-
sition. In the first approach, the ultimate functionality can be defined at the begin-
ning of the program, and the content of each phase clearly delineated in the ORD.
This ORD method 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 according
to the maturation of the technologies matched with the evolving needs of the user.
This is new territory for most requirements writers and will require coordinating
closely with the acquisition community.

Regardless of the approach, when a phase or block is defined, the threshold per-
formance parameters, or “exit criteria,” must be well delineated for each block.
The delineation 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 the system can pass a test for
an individual block without meeting the full ORD requirements. Existing ORDs
can be changed to 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 immutable. Requirements must be flexible enough to enable
change as users increase the knowledge and understanding of system capabilities
(e.g., from experience with the “Block 17 systems), as the threat changes, and as
technology changes.

S&T Community
Do you plan for product maturation and integration?

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. Providing industry with adequate information
about technology developments is important so contractors can integrate the tech-
nology into weapons systems.

Do affordability metrics, a transition strategy, and exit criteria exist for transi-
tion?
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Although the technical merits of a technology may be critical for satisfying war-
fighter needs from a performance perspective, other aspects are important. For
example, the technology must be affordable. Early consideration of the TOCs of a
technology will increase the probability that it will be used in the system. Further,
planning for transition is vital to specific programs. Working with potential down-
stream PMs early will improve the likelihood of their acceptance of a program.
They naturally will want to understand the exit criteria you plan to use in deter-
mining if the technology is ready for transition.

Do you have a budget and plan for contingencies to prevent the technology “val-
ley of death,” i.e., a hiatus in funding when funding shifts from 6.3 to 6.4?

The PM community often has a difficult time synchronizing the technology
transition funding. The PPBS requires a two-year lead-time for funding to be ap-
proved. As a result, accommodating fast-changing S&T developments in
acquisition programs can be a challenge. The PM community cannot always pre-
dict the pace of innovation two years in advance, and funding may not be avail-
able for fast-moving S&T projects that are ready for transition. Therefore, a
desirable S&T project may stall for 18 to 24 months, awaiting funding. This gap
is sometimes called the “valley of death.”

Some flexibility in the funding process can be exploited. Sometimes changes, es-
pecially small changes, can be made in budgets as they are being finalized. Budg-
ets are finalized in the fall of each year, about a year before funds become
available. Once funds become available, and are being spent or executed, changes
can be made through reprogramming. Potential reprogramming changes are usu-
ally assessed by services and agencies in the early spring of each year, although
small changes can be considered at other times. In most cases, to qualify for re-
programming, changes must be unexpected and increases must be offset by reduc-
tions in other programs.

To take advantage of available flexibility in the budgetary process, you need to
learn the dates and other requirements imposed by your service or agency. You
can get this information by contacting the personnel in your financial community
who deal with RDT&E funding. You also can minimize the chances of funding
gaps by identifying and 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). If a PM will sponsor your request, you will be more likely to be suc-
cessful in exploiting available flexibility in the budgetary process.

If you do encounter serious problems with the constraints of the budgetary proc-
ess, consider documenting the problems and making them available to personnel
in your financial community. DoD often has asked Congress to make funding
more flexible. These requests have sometimes been denied for lack of specific,
documented problems. You can help in the quest for financial flexibility by
documenting problems.
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Do you have strategies for inserting new government-developed technologies into
prime contractors’ weapons systems?

In the past, defense programs were largely responsible for determining what tech-
nology was used. Today, prime contractors have a much greater role because they
function more as prime integrators. Further, they tend to use performance-based
specifications and have more latitude in their solutions. Therefore, when a gov-
ernment lab develops an innovative technology not available in the commercial
marketplace, it must take on the responsibility to ensure that the technology is
“packaged” so industry can use it when appropriate.

Acquisition, R&D, and Sustainment Communities
Do you have a plan for inserting technology?

A plan for inserting technology should describe the technology enhancements that
will be made to a weapons system and when they will occur during the acquisition
process. Such an plan would include strict exit criteria and TRLs and EMRLs
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 that em-
ployed by users when they establish performance-based requirements.

Program offices should have a plan for their system, going out at least the length
of the FYDP or longer, showing major ECPs and other points where technology
will be inserted. Furthermore, PMs should coordinate with other PMs for similar
systems, with services that have similar systems, or with the PEO about his or her
portfolio, to look for opportunities for using multi-platform joint development
programs. Having this clear picture and sharing it with the warfighters, require-
ments staff, S&T groups, finance and budget people, industry partners, and logis-
tics staff will ensure that inserting technology is better coordinated and reduce
chances of a hiatus in funding.

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

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

Do you have a tailored strategy for inserting technology continually, given the
overall acquisition strategy (e.g., prime contractor, system integration contractor,
and total system performance contractor), and for considering planned block
timeframes?
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Once programs are approved and a baseline for cost, schedule, and performance is
established, PMs can be reluctant to investigate technology that could add risk to
a program. This approval program can be a powerful disincentive for inserting
technology. Instead, PMs should be rewarded and recognized for investigating
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 plan to integrate their
technology into prime contractor solutions. Building a relationship and trust with
your providers is a start toward transitioning technology successfully. Further,
you might find that the providers have collaborative agreements for enhancing
such a transition. Similarly, a focus on the prime contractors may be necessary for
a partnership to be successful.

Will candidate commercial technologies be there when your program needs
them? If not, what measures are you taking to ensure that evolving commercial
technologies are integrated into your system?

Moore’s law says that computing power doubles every 18 months. Other tech-
nologies have similar benchmarks. 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, obsoles-
cence is the problem that is most likely to be encountered in the sustainment
phase. Because technology cycle times are decreasing and the demand from the
commercial market is driving much of our technology, your program must be de-
signed to keep pace with the rapid cycle of the commercial market. No matter
whether your system uses defense-unique technology or commercially-available
technology—particularly in the electronics and computer components that are
pervasive in many weapons systems—changes and obsolescence will be contin-
ual. The way to deal with these changes and obsolescence is to design for it, plan
for it, budget for it, and have technology refreshment programs in place so im-
provements in both capability and affordability can be incorporated throughout
the useful life of the system. Last-time or lifetime buys are not normally very effi-
cient. Good parts-management tools are available with predictive capabilities that
your program office or prime contractor should be using for managing the supply
chain and sustaining the system. In some cases, you will periodically need to fund
re-qualification and re-certification testing.

Issue 1-E: Teaming and Partnering

V1.0

Teaming among government S&T organizations, contractor development groups,
and the program office is key to identifying acquisition strategies early and the
planning innovative technology solutions. You must create an environment that
engenders the commitment of all players and their trust in the process.
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Challenges and Considerations

CONSIDERATIONS
All Communities

Do you participate in teaming or partnering with relevant programs for technol-
ogy transition?

Once technologies that are applicable to an acquisition program are identified,
teaming or partnering between the technologists and the weapons systems devel-
opers creates a relationship in which the technologists become key members of
the team and have a vested interest in developing the system.

Too often the technology organizations pursue programs that have no direct ap-
plication to meeting warfighter needs. Similarly, programs may pursue develop-
ment opportunities that are inconsistent with a laboratory’s technology initiatives.
Communication and partnering among the S&T, requirements, acquisition, and
R&D communities must be continual to ensure the right technology gets to the
warfighter rapidly.

Acquisition, R&D, and Sustainment Communities
Do you participate in a transition agreement with the involved communities?

A negotiated business agreement among the involved communities is a means for
transitioning technology from the S&T community to the acquisition program by
fostering common objectives for the program. The agreement should include
plans for executing the project and for the technology demonstration milestones,
transition targets, and schedules. The existence of an agreement helps ensure that
each party understands expectations because the agreement must define standards
of transition success clearly, and acknowledge that success when developing
technology is never guaranteed, despite the best efforts of those involved. The
agreement should commit the S&T community to diligence in developing tech-
nology, and the PM to supporting the technology and transitioning it to the acqui-
sition program if it is successful. Early commitment from the warfighter is equally
important. Some write agreements in which the warfighter agrees to use technol-
ogy as a mission need; the technologist agrees to develop the technology accord-
ing to a planned milestone schedule; and if milestones are met, the acquisition
community agrees to budget and plan for introducing and integrating the technol-
ogy into the program. To accommodate for the occasional failure in some tech-
nologies, contingency plans should be considered for substituting alternative
mature technologies. Agreements should be signed by each party, and manage-
ment should use the agreements to follow-up and control the project. Resources
should be allocated on the basis these agreements.
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Issue 1-F: Making Technology Ready

While technology is being developed, its readiness for inserting into current tech-
nology must continually be evaluated. You need a systematic process for measur-
ing that enables you to determine the maturity of specific technologies and
compare different types of technology.

CONSIDERATIONS

All Communities

Do you consider technology maturity when assessing technology?

Many programs have found that using TRLs is beneficial for assessing technolo-
gies. TRLs provide a systematic measurement system for assessing the maturity
of a technology and for consistently comparing maturity of different types of
technology. NASA has used TRLs for many years for planning its space technol-
ogy, and, as described in DoD 5000.2R, use of TRLs is preferred for all new DoD
programs. Furthermore, component S&T executives are required to assess tech-
nology readiness for critical technologies identified in Acquisition Category iden-
tification ACAT ID (Major Defense Acquisition Programs where the
USD(AT&L) is the Milestone Decision Authority) and ACAT IAM (Major
Automated Information Systems) programs before milestones B and C. PMs in
other programs will also find that using TRLs is beneficial for assessing technol-
ogy maturity because the definitions of the TRLs can be tailored to specific pro-
grams. In many cases, augmenting (not changing) TRL criteria is helpful for
making them more useful for your own program.

What method do you use for considering engineering, manufacturing, producibil-
ity, interoperability, and integration when you assess technology?

The IPPD method is an excellent top-level method for ensuring that engineering,
manufacturing, producibility, interoperability, and integration considerations are
addressed up front.

Although the TRL approach is a valuable tool for assessing the maturity of tech-
nology, this approach, as currently applied, does not adequately assess the readi-
ness of a technology for production. The milestone decision authority (MDA) is
using engineering manufacturing readiness levels to assist with evaluating the ma-
turity of their technologies.

Acquisition, R&D, T&E, and Sustainment Communities

V1.0

Are you using the IPPD process and do you review product maturation, produci-
bility, and integration with the technology provider to reach desired readiness
levels and mature technologies?
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If you are able to engage with a government technology developer or commercial
company about their plan for advanced or next-generation technologies, request
they assess technology in the context of the TRL review. If technologies are not
proceeding as planned, reassessing their viability may lead to pursuing alterna-
tives. In addition, assessing integration readiness levels is particularly important
because of the general reliance on commercial technology for upgrading software.

Issue 1-G: Reducing Risk

No matter how well a technology’s development is proceeding, the possibility al-
ways exists that it will not be totally successful in producing the solution needed
by weapon system acquisition programs. Even if solutions become available, they
may not be available in time. Therefore, some forethought is required to identify
alternative approaches to ensure the program will meet its objectives.

CONSIDERATIONS
Acquisition, R&D, and Sustainment Communities
Do you plan for mitigating risks for technology failures and funding shortfalls?

You may want to define critical success factors (CSFs)—critical management ac-
tivities that define an acceptable deliverable or series of deliverables for a tech-
nology solution. CSFs are activities that can be tracked and measured and are
based on performance. CSFs are used in addition to the detailed project plan and
other project documentation. Using CSFs requires not only identifying the factors
and their appropriate measurements, but also analyzing the underlying constraints.
The analysis will help you devise ways to manage risk in case technology provid-
ers are unable to deliver the technology when needed.

Another key activity in mitigating risk is to constantly explore alternatives for
meeting the technology requirement. The SBIR program, in particular, is a good
base of technology alternatives. Some PMs or PEOs are very aggressive and quite
successful in using this program for developing alternatives to the incumbent
technological approach, especially if progress is slow and milestones are missed.
Competition can be an excellent motivator to the technology provider.

Issue 1-H: Changing Contractual Relationships

Accessing advanced technology from commercial sources may require using in-
novative contractual arrangements. You must use a new approach when trying to
attract commercial sources, especially among contractor communities that typi-
cally do not work with DoD. Some companies stay away from government busi-
ness because they do not want to go through the typical acquisition process, which
takes time and investment and sometimes compromises their IP rights. Alternative
contracting approaches are available, and you should consider them when trying
to access the best technology for warfighters. The PM largely controls the acquisi-
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tion strategy, and can facilitate and be an advocate for alternative contracting ap-
proaches.

CONSIDERATIONS

Acquisition, R&D, and Sustainment Communities

V1.0

Are you using FAR Part 12 for modified commercial items?

Commercial item acquisition procedures that are based on FAR Part 12 are more
friendly to nontraditional firms than are normal FAR contracts. The Part 12 pro-
cedures are applicable to “minor modifications” to commercial items and “modi-
fications of a type customarily available in the commercial marketplace.” In some
cases, FAR Part 12 can be used for a contract with a nontraditional firm even if
the item must be modified. FAR Part 12 also can be used by prime contractors to
contract with their suppliers.

Are you using OTs for prototype projects 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. This type of agreement is flexible, especially for IP rights—which often
inhibit these firms from doing business with DoD. When pursuing OTs for proto-
type projects, it is vital to plan early for the protections needed to enable the long-
term support of an item once it is fielded. Because technical data, computer soft-
ware, and patent rights may not be part of the contract, other approaches are nec-
essary. For example, long-term support agreements and escrow agreements can be
used. Refer to the DUSD(AT&L) guide Intellectual Property: Navigating
Through Commercial Waters® for further discussion.

Do the prime contractors share in the savings (or accrue other benefits) for
bringing in new cost-reduction technology?

Prime contractors can be motivated to develop cost-reduction technology through
programs that will provide a monetary incentive for innovation. Examples are a
VE or similar shared-savings program, award-fee contract incentives tied directly
to the fault-tolerance of the prime technology initiatives, and some protection of
revenue base if a disruptive technology interferes with the prime business base.

Have you used share-in-savings strategies, such as VE? Has a proper cost-
savings baseline been established?

According to FAR 48.101, value engineering is the formal technique by which
contractors may

% A link to this document is available at http://www.acq.osd.mil/ar/resources.htm.
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¢ voluntarily suggest methods for working more economically and share in
resulting savings or

¢ Dbe required to establish a program for identifying and submitting to the
government methods for working more economically. VE attempts to
eliminate anything that increases the costs of acquisition, operation, or
support— without impairing essential functions or characteristics.

VE can be an effective technique for reducing costs, increasing reliability and
productivity, improving quality, and avoiding procuring obsolete parts. It can be
used for developing hardware and software, as well as producing and manufactur-
ing. It may be introduced successfully at any point in the life cycle of products,
systems, or procedures. VE is a technique for 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. VE could yield a
large ROI and has long been recognized as an effective technique for lowering the
government’s cost while maintaining necessary quality levels.

VE is a management tool that can be used alone or with other management tech-
niques and methods to improve operations and reduce costs. For example, you
might use VE and other cost-cutting techniques, such as life-cycle costing, con-
current engineering, and design-to-cost approaches, as analytical tools when de-
veloping processes and products. The complementary relationship between VE
and other management techniques increases the likelihood that overall manage-
ment objectives of streamlining operations, improving quality, and reducing costs
will be achieved.

VE can be beneficial when the costs of weapons systems increase, forcing the
program office to reduce quantities. VE can enable the government to fulfill in-
ventory requirements, thereby benefiting both the government and the contractor
in the long run. It promotes a cooperative teaming environment because govern-
ment and contractor organizations often form process action teams with people
who analyze and brainstorm new solutions and ways to reduce costs. In addition,
VE enables sharing the cost savings with the contractor. You should offer incen-
tives to contractors for developing and implementing VE cost-reduction propos-
als. These incentives should account for and offset the contractors’ reduced profits
as costs are decreased.

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

Once a contract is established for a traditional development program, the prime
contractor often is not motivated to bring in new technology if it would increase
the cost, technical risk, or schedule risk of the program. However, evolutionary
acquisition and spiral development offers the opportunity to introduce new tech-
nology in one of the next “blocks” or “increments,” especially if an open architec-
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ture approach has been used. The next opportunity for such an introduction is dur-
ing production, using a type of pre-planned product improvement (P3I) or block
upgrade approach. A parallel development, demonstration, and validation activity
could be planned so as not to disrupt either the basic development or production
contracts, with the new technology being introduced when the risk had been re-
duced sufficiently. Although an award fee might be used as an incentive for intro-
ducing new technology, DoD’s profit-weighted guidelines include a significant
added benefit if new technology is shown to be incorporated in the contract being
negotiated.

In the end, you must find ways to partner with the prime contractor you hold re-
sponsible for the performance and quality of the weapons system, as well as ex-
pectations for continued on-time delivery, reductions in cost, and improvements
in supportability. Likewise, the prime contractor is responsible during sustainment
for availability, spares, repairs, and for incorporating desired changes to improve
capabilities as well as changes that are needed because of safety, obsolescence, or
other factors. New technology can be a way to extend the life of a product, en-
hance its value to the user and, therefore, extend the production or increase the
profitability of the item to the prime contractor and his entire supply chain. These
are the “natural” economic factors that PMs can use in their dealings with prime
contractors to balance risk and reward for all parties.

Issue 1-I: Protecting Intellectual Property

V1.0

In the past, the government was the major impetus for R&D. Now, technologies
shaping the economy are funded mostly by private industry, and we must foster
an environment in which industry is willing to share its commercially generated
technologies.'’ IP, which includes patents, copyrights, trademarks, and trade se-
crets, is intangible property that is critical to the financial well-being of a com-
pany. Because of the value of IP, companies, especially nontraditional businesses,
want to ensure IP is protected before they do business with the government. Yet,
you must consider long-term support and competitive strategies, early in the ac-
quisition process, to protect core DoD interests. On one hand, 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 DoD interests and ensure that
contractors invest in core technologies and do business with DoD.

The larger leading commercial (nontraditional) firms ensure their continued exis-
tence and growth predominately by selling products and services they developed
in the highly competitive global commercial market. Virtually every technology-
rich commercial business aggressively protects its proprietary data. This data de-

1 USD(AT&L) Memorandum, December 21, 2001. Subject: “Intellectual Property.” Signed
by E.C. Aldridge, Jr.

" Ibid.

4-30



Challenges and Considerations

fines the business and its potential. These firms keep their proprietary data (espe-
cially data related to important commercial developments) well protected in the
organization; usually it is as well protected as DoD protects its top secret informa-
tion. Normally, only a relatively few trusted business and technical employees
with a vested interest in the commercial success of the development will have ac-
cess to the data.

In dealing with IP rights, the government has promulgated policies and regula-
tions about patents, copyrights, technical data, and computer software. When ac-
quiring IP license rights, the DoD acquisition community should consider certain
core principles highlighted below.

1. Integrate IP considerations fully into acquisition strategies for advanced
technologies to protect core DoD interests.

2. Respect and protect privately-developed IP because it is a valuable form
of intangible property that is critical to the financial strength of a business.

3. Resolve issues before awarding a contract by clearly identifying and dis-
tinguishing the IP deliverables from the license rights in those deliver-
ables.

4. Negotiate specialized IP provisions whenever the customary deliverables
or standard license rights do not adequately balance the interests of the
contractor and the government.

5. Seek flexible and creative solutions to IP issues, focusing on acquiring
only those deliverables and license rights necessary for meeting the acqui-
sition strategy.

CONSIDERATIONS

R&D and S&T Communities

Do you have a strategy to protect a companies’ technology that has been commit-
ted for implementing a program?

Government mishandling of companies’ IP hurts DoD in the long run. Innovative
firms will leave the DoD market or sell us only old technology. So, you should
protect the IP rights of your contractors aggressively, thus establishing integrity
and trust. For example, be sure that

¢ nondisclosure agreements or disclosure limitation on markings on docu-
ments are understood and adhered to;

& proprietary information is adequately protected (e.g., locked in a safe or
file cabinet) and adequately controlled; and
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¢ employees know that unauthorized disclosure could make them and the
government subject to civil or criminal penalties.

In instances when funding for developing a technology comes from both gov-
ernment and industry, flexibility in achieving win-win IP terms is in order. Refer
to the Acquisition Technology and Logistics (AT&L) guide Intellectual Prop-
erty: Navigating Through Commercial Waters."> Above all, do not wait until later
in the technology development cycle to address [IP—the key is planning early.

Acquisition and Sustainment Community

V1.0

How does your acquisition strategy balance vital commercial IP interests?

You should not require IP rights in solicitations that will discourage nontradi-
tional firms from doing business with DoD. If you automatically include unlim-
ited or government-purpose rights because you believe the government is paying
for the technology’s development, you could cause some companies (with poten-
tially vital technologies) to choose not to compete. If, on the other hand, your so-
licitations include provisions that show flexibility and a willingness to consider
specially negotiated license rights, more commercial industry interest may de-
velop. Researching the industry sector for the products or technologies you want
will help determine what approach, role, and what IP rights the government wants
to have and, furthermore, what licensing fees for such rights might typically be
used in commercial practice. You should meet early with contracting officers, lo-
gisticians, data managers, and general council to discuss alternative strategies for
creating 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 use open systems, when only interface
data is necessary. By using form, fit, and function, performance-based specifica-
tions, often all that is needed is the detailed design information for the key inter-
faces. DoD’s long-term competitive interests can therefore be met through
performance-based competition of the “boxes” between the interfaces.

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

If the system being developed relies heavily on commercial technology at the sys-
tem, subsystem, or component level, the maintenance and support strategy you
choose is very important. Many PMs are looking for “plug and play” maintenance
concepts so detailed maintenance information is not necessary. Training informa-
tion may be limited to performing the change-out. In addition, contractor logistics
support (CLS) from 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 increases because competition is
reduced, you might consider third-party licensing agreements.

2 The guide is available on line through a link at http://www.acq.osd.mil/ar/resources.htm.

4-32


http://www.acq.osd.mil/ar/resources.htm

Challenges and Considerations

Issue 1-J: Controlling Exports

Commercial companies may be reluctant to sell to DoD, because DoD sales may
restrict the future export of their technology. Controls on exporting technology
discourage potential commercial technology solutions from entering defense mar-
kets. Export controls are considered excessively long and complex. Selling to
DoD can introduce delays, uncertainties, and limitations that may inhibit the abil-
ity to export advanced products to worldwide commercial markets. Specifically, a
firm with a dual-use technology may be reluctant to have its technology used in
defense-related applications because of subsequent limitations to offshore produc-
tion, the added costs of oversight by the Department of State rather than the De-
partment of Commerce, and possible restrictions on what capabilities can be
offered in commercial markets.

Exports and access to foreign markets are critical to the success of firms selling
high-technology products and services. These products and services may consti-
tute commercial and dual-use technologies or defense items and services, includ-
ing commercial satellites. The rapid obsolescence of high-technology items may
affect the commercial success of an item adversely if the contract process delays
access to the export market.

Basically, two control regimes exist, each administered by a different cabinet-
level department of the executive branch. The Department of Commerce adminis-
ters exports of most commercial and dual-use technology under the Export Ad-
ministration Act'® and its implementing regulations. The Department of State
administers another parallel environment (munitions export licenses) for goods,
services, and software that are either critical to the military or are a part of a mul-
tilateral control of missile technology. In general, the Department of State’s ac-
tions are covered by the Arms Export Control Act'* and the International Traffic
in Arms Regulations (ITAR)." Although DoD does not have a direct statutory or
regulatory role in controlling exports, it nevertheless does affect exports.

Another law, the Invention Secrecy Act of 1951,'® requires the government to im-
pose “secrecy orders” on certain patent applications whose disclosure would be
detrimental to national security. A secrecy order restricts disclosing an invention
by withholding the granting of patents, ordering that the invention be kept in se-
crecy, and restricting the filing of foreign applications.

The U.S. Patent and Trademark Office imposes the secrecy orders that DoD rec-
ommends. The Armed Services Patent Advisory Board coordinates the review in
DoD. Approximately 5,000 secrecy orders are in effect. This number has been

" Export Administration Act, 15 C.F.R. 379.

4 Arms Export Control Act, 22 U.S.C. 2778.
SITAR, 22 C.E.R. 125.

' Invention Secrecy Act of 1951, 35 U.S.C. 181-188.
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fairly constant during the past 4 years, with about 80—-150 new orders annually
and about 100-200 rescinded annually.

The issue of streamlining export controls has been discussed since the end of the
cold war and has gained increased attention over the past several years. A rapid
improvement team (RIT) was formed several years ago, to deal with export con-
trol licensing reengineering.

CONSIDERATIONS

Acquisition Community

Have you identified the potential for export controls up front with potential tech-
nology providers? Are the export controls accurately identified and consistent
with national security needs?

Many companies have been advised that if their advanced technology (even if
relatively benign) is incorporated into a defense system, then they will be subject
to an array of export controls that they would otherwise not have to deal with.
This has happened in the past. If a technology provider has a dual-use technology
with a large overseas potential, you may not get access to the technology. Ensur-
ing that the export controls for a program are necessary and appropriate is essen-
tial. You should also make potential technology providers aware of the possibility
of future export restrictions.

ISSUE CATEGORY 2: CULTURAL BARRIERS

Every PM is responsible for fostering a culture in which appropriate technology
enhancements are promoted throughout the life of a program. Every PM should
have a plan for transitioning technology. Unfortunately, cultural barriers for con-
tinuously enhancing technology exist in many forms. They can stem from a lack

of effective motivation and incentives; poor communications and relationships
among the communities; and the failure to use effective procurement strategies
for enhancing technology.

Issue 2-A: Using Motivation and Incentives

V1.0

As with most aspects of human interaction, using motivations and incentives can
be a key to success. Techniques, such as incentives, recognition, positive per-
formance evaluations, and bonuses can encourage and support enhancing technol-
ogy. Money is an all-purpose motivator, exerting influence by both by its
presence and its absence. Cash awards can encourage inventors, and larger budg-
ets can facilitate exploring new technologies. However, the lack of funds can
make seeking out newer, more efficient technologies necessary. Competition is
another technology motivator. Creating and maintaining technology alternatives
helps keep prime contractors motivated.

4-34



Challenges and Considerations

Evolutionary acquisition relies on using time-phased requirements in which in-
creasing military capability arrives in later blocks or phases. The DoD’s acquisi-
tion 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.

RECOGNITION OF INDIVIDUALS AND ORGANIZATIONS
All Communities

Are you using rewards and awards to encourage and support technology transi-
tion?

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

Do you recognize your industry team members when appropriate?

Do not underestimate the effect of non-monetary recognition for your industry
team members. Letters, especially from high-ranking government personnel to
high-ranking company personnel, plaques, certificates, and other forms of recog-
nition can affect employees positively. This is especially true when specific, con-
crete accomplishments are cited, and specific individuals are recognized.

Acquisition Community
Is the government staff motivated to identify disruptive technology opportunities?

Processes or procedures for rewarding the insertion of appropriate, but disruptive,
technologies can be effective in helping you avoid the cultural barriers that might
otherwise thwart enhancing technology.

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

Have you nominated S&T community members for awards for technology solu-
tions?

Just as positive reviews of programs are good motivators, so are awards and pub-
lic acknowledgements of jobs well done. You should nominate S&T community
members for awards for technology solutions. Although rewards for appropriately
enhancing technology can be excellent motivators, rewards also should given to
people for planning for long-term sustainment.
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CONTRACT INCENTIVES

Acquisition Community

Does the contract offer incentives for continuously inserting and refreshing value-
added technology? Are these incentives motivating both the contractor’s business
and the technical communities?

Ensure that your contract provides incentives for continuously inserting and re-
freshing value-added technology. These incentives must motivate both the con-
tractor’s business and the technical community. For example, award fees
measured against a baseline technology insertion plan would help to maintain a
focus on technology insertion.

Sustainment Community

Does your acquisition strategy give incentives for improving reliability, maintain-
ability, and reducing total ownership costs?

You should be sure that your acquisition strategy provides incentives for improv-
ing reliability, maintainability and reducing TOCs.

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

Issue 2-B: Relationships

Barriers that limit the relationship among the requirements, S&T, acquisition,
T&E, finance, and sustainment communities must give way to a culture that re-
wards collaboration. The six communities must collaborate to foster joint owner-
ship and to better achieve solutions to technology challenges. Industry also must
be included in the collaboration.

CONSIDERATIONS

All Communities

V1.0

Are you constantly striving to foster effective relationships between the other
communities? Are methods available for interacting with these communities?

All communities must constantly strive to foster effective relationships with one
another and seek ways to interact with one another. By establishing cross-
functional relationships, they identify and communicate best practices, participate
in training courses, engage in external communications (e.g., through conferences
and symposia), participate in open public forums, exchange lessons learned, and
team to develop advance plans.
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Issue 2-C: Contract Strategies

Procurement regimes that inhibit inserting value-added technologies or penalize
consideration of disruptive technologies inhibit your ability to access and inte-
grate technology into a system.

In its report, “DoD Research—Acquiring Research by Nontraditional Means,”"’

the GAO concluded that the authority for cooperative agreements and OTs for
prototype projects appears to have given DoD the tools for using the private sec-
tor’s technological knowledge and financial investment. These instruments have
attracted companies, the GAO noted, that traditionally did not do research for
DoD, by enabling more flexible terms and conditions than the standard provisions
for financial management and IP typically found in DoD contracts and grants. The
GAO noted that the instruments also appear to be helping foster new relationships
and practices in the defense industry, especially for projects being undertaken by
consortia.

Prime contractors may have a natural tendency to prefer internal technology be-
cause they can see the design and make it work. Prime contractors may have con-
flicting objectives about adopting technology from an outside provider, ranging
from something as intangible as the “not invented here” syndrome to more tangi-
ble issues, such as displacing the prime contractor’s revenue base. Primes may
also be concerned about complex issues, such as problems with the timeliness and
compatibility of technologies built by outside organizations. This last issue is
sometimes referred to as a “conflict of motivation.”

Acquisition strategies need to include a team approach to solving technology
problems. The strategies must be flexible and motivate organizations to use their
best talent for government S&T and R&D. Top-notch personnel are a premium
resource that the government needs to attract high-quality technology solutions.

CONSIDERATIONS
All Communities

Use performance-based statements of work to clearly establish what the govern-
ment wants; and, using that information, create performance incentives that en-
courage contractors to focus on providing value to the government. Having the
discipline of firm goals at every stage of the process, especially under spiral de-
velopment, is important. The government can define its goals (e.g., increased reli-
ability) 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 structur-
ing contractual incentives, but performance incentives can be used in conjunction
with various contract types and are not associated with one type of contract.

7 NSIAD-96-11, March 29, 1996.
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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 create high-quality technology solutions by includ-
ing fair and reasonable IP provisions. To provide incentives, allow commercial
firms to retain their IP rights in key areas. Avoid using onerous government-
unique provisions (e.g., an unneeded requirement for cost and pricing data, when
other pricing methods can be used). Flexible business instruments can help.

S&T, R&D, and Acquisition Communities

Are strategies in place for mitigating potential conflicts of motivation or disincen-
tives to adopting new technologies on the part of prime contractors, government
labs, and commercial labs?

Use peer reviews to vet technology recommendations and solutions. This tech-
nique promotes greater integrity, but attracting the appropriate peers can be diffi-
cult. The peer team could include members from academia, small and large
businesses, laboratories, and the acquisition community. Ideally, the peer reviews
can be supported under a contractual arrangement in which participants are paid a
stipend for their professional expertise and must sign appropriate nondisclosure
statements.

Another technique for mitigating potential conflicts of interest or disincentives is
to continually consider alternatives to the current solutions. Some PMs do this by
aggressively pursuing SBIR programs. They contribute to the topics when the so-
licitations are being developed, help evaluate proposals, track the development of
technologies, and continually evaluate the potential of using the technologies in
their programs. Once an SBIR technology matures sufficiently to be considered
for funding, you can use a peer review to determine risk and plan for implementa-
tion. Resistance from internal and external forces must be eliminated by objec-
tively bringing the best technology to the warfighter at the 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 a major challenge.

Acquisition Community

V1.0

Is continually inserting and refreshing value-added technology included in acqui-
sitions?

By making continual value-added technology insertion and refreshment a contract
deliverable, you can help ensure your program is acquiring state-of-the art tech-
nologies that will remain current throughout the life of the project. Your technol-
ogy refreshment strategy should be tailored to the particulars of the program to
provide cost-effective support and upgrade strategies to keep the program ahead
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of the obsolescence curve. The acquisition community’s support of the technol-
ogy refreshment strategy is essential to ensure that the procurement method sup-
ports its approach. Open systems architecture using standard commercial
interfaces wherever possible is one cost-effective strategy designed to do this.

A technology refreshment strategy has other benefits as well. For example, the
strategy should result in regular upgrades instead of major end-of-life modifica-
tions or follow-on systems. The performance, reliability, availability, and readi-
ness of the program should improve by using newer generation technology.
Demands of the sustainment community should decline because “pull and re-
place” components interfacing with open systems require less supply chain sup-
port or, alternatively, rely on the support of contractor logistics. These are only a
few of the benefits that you may accrue from developing a sound strategy.

Do you have effective methods for creating competitive alternatives in your sys-
tem?

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 of your program’s success. Develop methods of making the prime
contractor a systems-interface manager who brings multiple technologies into the
fold. Do not rely on home-grown technology, or let parochial interests thwart ob-
jectively considering external technology.

Do you have effective means of planning to mitigate risks?

Effective planning for mitigating risks also is important for overcoming the barri-
ers to continually enhancing technology. Consider trying advanced technology
products and having a peer review of the technology to help decide which new
developments to incorporate. Once the technology is incorporated, use a build-test
process that relies on early data feedback from the field to drive design changes.

Do you use profit incentives to encourage contractor use of innovative technolo-
gies?

In response to congressional desires to encourage contractors to use innovative
technology, 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 use innovative technologies. You
need to ensure that your contracting officers are using this special added factor
when forming the 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
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might meet the same performance requirements better and less expensively. Use
performance-based specifications to maximize flexibility for inserting technology.
Under performance-based approaches, the government outlines a desired out-
come—rather than specifying a required approach—and relies on industry to pro-
vide solutions. In general, performance-based contracts are fixed-price contracts,
unless the contract deals with non-recurring development. The key to perform-
ance-based acquisitions is structuring the requirement so it clearly specifies what
is needed but does not detail how that need is to be met. Structuring acquisitions
in this manner enables the contractor to provide its most efficient solution. The
government can expect competitive solutions that are successful in the commer-
cial marketplace and increased participation by nontraditional suppliers.

ISSUE CATEGORY 3: KNOWLEDGE MANAGEMENT

Sharing of technical knowledge both in and among organizations are two essential
elements of the collaboration required to ensure that technology enhancements are
integral to the life of the product. Fostering a culture in which information sharing
is the norm avoids repeating past mistakes, saves time, stimulates exchanging
knowledge, fosters serendipity, eases communications, and leads to an exchange
of ideas. A knowledge management system, or approach that facilitates these re-
sults, is a technique that will enable you and your organization to capture, build
on, and disseminate technical information. Knowledge management, as a system,
could be web-based or supported by software. It could also be a monthly gather-
ing organized around a germane topic with short presentations and question-and-
answer sessions.

Issue 3-A: Making Contact

V1.0

One element of knowledge management involves the oldest form of communica-
tion—word of mouth. This remains an effective form of knowledge management
and can be done through meetings, informal conversations, seminars, and confer-
ences.

Inserting technology often is a contact sport—a one-on-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 informa-
tion must include the acquisition community 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.
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To overcome the cultural resistance to sharing knowledge, you need to show a
strong commitment, develop and implement a plan for managing knowledge, pro-
vide incentives to reward the desired behaviors, and build a system or mechanism
of promoting information flow, especially for using 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 cul-
tural perspectives when transition is required. Effective transition requires these
communities to work together as a team, which frequently is problematic.18

CONSIDERATIONS
All Communities
What communication venues exist for enhancing 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 websites and seminars. These venues enable the players to share
success stories and information about available technology. One such example is
the Defense Science and Technology Seminars on Emerging Technologies, initi-
ated in 1998 to promote dialogue among military leaders, members of the defense
science and technology community, and leading researchers from industry and
academia, about topics of growing importance to DoD. The monthly seminars
feature short presentations by distinguished researchers who give useful insights
about a technology area offering significant military payoffs. The response from
the community since the seminars began has been overwhelmingly positive. For
more information, visit http://www.dtic.mil/dusdst/seminar.html. Another venue
is simulations of technology insertion, in which the communities participate in a
simulation of an actual program and assess the effects of the technology.

Requirements Community

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

Having the S&T and acquisition communities routinely interact with warfighters
keeps them informed about the shortcomings of 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 warfighting needs docu-
ments. The S&T community should be invited to brief about the technologies that

'8 Under Secretary of Defense for Acquisition, Technology, and Logistics, June 2001 report to
the congressional defense committees on alternative approaches for ensuring that successful re-
search initiatives are fielded timely. Required by the National Defense Authorization Act for Fis-
cal Year 2001.
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they are developing to address warfighting needs and receive feedback to assist in
prioritizing their efforts.

S&T Community

V1.0

Do you participate in informal communication gatherings?

You can foster technology application through a variety of methods. Perhaps the
easiest is participating in informal communication gatherings, where you can
highlight the technologies with which your community is involved and their an-
ticipated 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 demon-
strations for the requirements and acquisition communities. For example, the
Navy hosts an annual Naval-Industry R&D Partnership Conference that offers the
following:

¢ Partnership opportunities through the networking/showcase marketplace
¢ The latest updates about naval needs and requirements

¢ Information about innovative products and cutting-edge research

¢ Expert advice about transitioning technologies into products

¢ One-on-one-meetings with venture capitalists and technology commer-
cialization organizers.

This conference, and similar ones in other services, is a valuable forum for you to
discuss your technology with representatives of the S&T and acquisition commu-
nities.

Are you encouraging staff exchanges or liaisons with programs as a way of fos-
tering technology transition?

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

Are you taking advantage of temporary personnel assignments with industry?

Similarly, information can be exchanged through programs that enable personnel
to be assigned temporarily with industry. Such programs are gaining popularity.

4-42



Challenges and Considerations

R&D and Acquisition Community

Are you encouraging staff exchanges with the S&T community as means of foster-
ing an understanding of program needs?

Encouraging staff exchanges with the S&T community is one way of fostering an
understanding of program needs. Discussing what needs fixing helps technology
providers focus their attention and resources in technology areas that add value.
By identifying your program’s challenges instead of 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 ap-
proaches to be pursued simultaneously.

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 are an
opportunity to galvanize resources to solve a program’s challenges. But you can-
not do it by staying in your office. If you do, you are left to depend on the incum-
bent 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
what has occurred before, pursuing policies and processes that lead to successful
outcomes is difficult. To be effective, lessons learned should be generalized to
protect classified or proprietary data.

CONSIDERATIONS
All Communities
Do you participate in forums 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 commu-
nities should participate in forums available for sharing lessons learned.

From an 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.

You should also consider sharing problems you encounter during the budgetary
process along with ways for avoiding the problems. You can share these insights
directly with the personnel in your financial community who work on RDT&E
issues. If you have more far-reaching concerns or suggestions, there is an annual
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conference that attracts a large number of financial personnel. You can contact the
American Society of Military Comptrollers, which organizes the conference, if
you want to participate in their workshops. More information is available at
http://www.asmconline.org/.

To help ensure the availability of a forum for sharing knowledge, the Defense
Acquisition University (DAU) has established a Program Management Commu-
nity of Practice (PM CoP), a web-enabled portal community to help the PM, pro-
gram management team, and industry partners do their jobs more effectively by
sharing knowledge. The PM CoP website is accessible at
http://www.pmcop.dau.mil/pmcop/ev.php.

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 special-
izing in outreach, such as the NTTC. Founded in 1989, the NTTC is a leader in
technology transfer and commercialization. Guided by its vision to aid economic
development by mapping technologies needed to technologies available, NTTC
has a complete portfolio of products and services that enable U.S. companies to
find technologies, facilities, and world-class researchers in the federal labs and
agencies with which they can partner. NTTC is replete with lessons learned. You
can access NTTC’s website at http://www.nttc.edu/.

Issue 3-C: Information Access
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An information access system, mechanism, or approach is simply the tool or tech-
nique the PM uses to foster a culture in which all benefit from individual suc-
cesses and lessons learned. When possible, you must develop a culture that thrives
on refreshing technical knowledge so your community can be an information
source for the latest and greatest trends, ideas, and technologies. Access to infor-
mation about technology applications will support your community’s technical
currency, assist in maintaining contact with private industry, and contribute to the
knowledge base of ideas in your disciplines. The importance of effectively access-
ing information extends to the sustainment community, which needs access to les-
sons learned, successes, and other such information to creatively sustain a system.
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CONSIDERATIONS

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

One forum for obtaining information about 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 benefit from it. Use it, contact compa-
nies, get the word out that the database is important, and you can help the data-
base to grow. In addition to the IR&D database, the Virtual Technical Expo™
contains information about emerging technologies, including descriptions of tech-
nology advancement, projected benefits, project milestones, and expected year of
completion, in the following categories:

*

*

*

*

Air platforms

Battlespace environment
Biomedical

Chemical and biological defense
Ground and sea vehicles

Human systems

Information systems technology
Materials and processes

Nuclear technology

Sensors, electronics, and electronic warfare
Space platforms

Weapons.

This resource should continue to grow as DDR&E promotes its use and funds its
expansion.

1 Access is limited to government agencies. For more information, visit
http://www.dtic.mil/dtic/submitting/ird.html.

 The VTE can be accessed at https://vte.dtic.mil/. See Appendix B for more information.
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S&T and R&D Communities

V1.0

Do you use a particular strategy for maintaining technology currency?

A strategy for maintaining technology currency in these communities would en-
compass both the “push” and “pull” of knowledge. At government labs, a key ob-
jective is to push out technology developed by the government so
commercialization potential is realized. The technology may then come back to
the government in the form of useful products. Equally important is the extensive
amount of investment being made by the commercial sector that should be ac-
cessed by the prime contractors and government labs. You should help achieve
this result by attending important technology conferences, collaborating on re-
search projects with commercial industry, maintaining open dialogue and objec-
tivity 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 develop applications for your technologies. The Joint Vi-
sion 2020, and other service vision documents will help you understand the war-
fighters’ best guesses about the capabilities they will need in the future. The
vision documents outline the capabilities that will be needed for the future, and
how they will be used. The documents leave most of the details about how to pro-
vide the capability to the technology and acquisition communities. They seek
truly transformational applications of technology that will leap warfighting capa-
bility ahead. This can be done through applying either new technology or existing
technology innovatively. These vision documents use 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,” and
“focused logistics,” will assist you with providing the capabilities that are needed
for future military operations.

Do you remain current about defense technology objectives and implementation
plans?

Remaining current about defense technology objectives and implementation plans
can help your community ensure its developments will have useful and current
applications. Without staying abreast of defense program plans, your community
could make investments that do not have any application in the warfighter com-
munity. One way to avoid this outcome is to review the warfighters’ requirements
documents and MNSs.

4-46



Challenges and Considerations

S&T, R&D, and Acquisition Communities

Do you know about, and have access to, nontraditional companies’ technology
solutions?

A number of processes and resources for accessing information are available to
the acquisition community. Nontraditional businesses, both large and small, often
are the greatest innovators. You should seek information about, and access to
those companies’ technology solutions. A technology manager who is not respon-
sible for executing a program could be your outreach agent. He or she should con-
stantly review possible sources of technology outside the contractor base.

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

The DoD, service, and defense agency S&T and R&D plans are a quick way of
understanding ongoing technology programs in your area and in related areas that
may affect your program.

The “Defense Science and Technology Strategy” contains the DoD-level docu-
ments that connect the S&T community with the warfighter’s future requirements.
The DoD plans are complemented by service and defense agency (for those de-
fense agencies with S&T responsibilities) plans that outline programs in their ar-
eas of responsibility. In 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 transition technology rapidly to the op-
erational forces. The DTAP is organized by technology areas and gives a horizon-
tal overview of programs from all services and agencies. This overview includes
more than 300 specific technology efforts, including ACTDs and other initiatives,
with information about summary costs, schedules, and goals. Each DTO shows a
specific technology advancement that will be developed or demonstrated, pro-
vides a projected date of availability, and lists the anticipated benefits that the ad-
vancement will provide.

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

R&D roadmaps and similar documents contain equivalent information about
R&D programs.
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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 in-
formation technology to identify key investments by DoD in technology. Your
community should encourage this. For example, the DDR&E plans to develop a
fault-tolerant information resource that gives all internal defense technology pro-
viders access to the myriad ongoing projects in DoD. Defense labs also should be
accessing other available commercial research databases to exploit commercial
technology.

CONCLUSIONS

V1.0

Hopefully, these challenges and considerations will help you put technology tran-
sition into practice within your organization. Consider the themes in this chapter
and the succeeding chapters as you engage in this “contact sport.”

¢ Understand the interests of industry and the other communities.

¢ Promote early and continual communication between the communities re-
sponsible for technology transition. The IPPD process can help with this.

¢ Keep an eye open for new and better technologies. Some may come from
nontraditional sources and small businesses.

¢ Identify and overcome potential barriers as early as possible.

¢ Use the flexibility that you have within the process to reduce barriers, such
as IP issues.

¢ Keep the warfighter in mind. Your work is important, and your ultimate

customer, the men and women in the armed services, deserve the best
products that this nation can provide.
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Appendix A
Resources

This Appendix contains information on programs that support the Department of
Defense (DoD) technology transition activities. All the websites were active at the
time of publication. The electronic versions of this document contain active links
that may assist in accessing the sites.

ADVANCED CONCEPT TECHNOLOGY DEMONSTRATIONS

¢ “Introduction to Advanced Concept Technology Demonstrations (ACTDs).”
Available on the Office of the Under Secretary of Defense (Acquisition, Tech-
nology, and Logistics) (OUSD[AT&L]) website.
http://www.acq.osd.mil/actd/intro.htm

¢ OUSD(AT&L) AcqWeb offers “ACTD Guidelines.”
http://www.acq.osd.mil/actd/guidelns/transit.htm#back

COMMERCIAL OPERATIONS AND SUPPORT SAVINGS
INITIATIVE

¢ “An Evaluation and Assessment of the DoD Commercial Operations and Sup-
port Savings Initiative Program,” contains an evaluation of, and recommenda-
tions for, the Commercial Operations and Support Savings Initiative (COSSI)
program. Also discusses using other transactions (OTs).
http://www.acq.osd.mil/es/dut/cossi/cossireport.pdf

¢ “The Commercial Operations and Support Savings Initiative: Challenges and
Solutions for Success.” http://www.acq.osd.mil/ar/doc/cossiguide.pdf

DoD 5000 SERIES DOCUMENTS

¢ DoD Directive 5000.1, “The Defense Acquisition System,” with Change 1,
January 4, 2001. http://www.acq.osd.mil/ap/index.html

¢ DoD Instruction 5000.2-R, “Mandatory Procedures for Major Defense Acqui-
sition Programs (MDAPs) and Major Automated Information System (MAIS)
Acquisition Programs,” April 5, 2002.
http://www.acq.osd.mil/ar/doc/020405.Regulation.pdf
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DUAL-USE SCIENCE AND TECHNOLOGY

¢ Dual Use Science and Technology Process: Why Should Your Program Be

Involved? What Strategies Do You Need to Be Successful? Deputy Under Sec-
retary of Defense (Science and Technology) (DUSD [S&T]), Office of Tech-
nology Transition, July 2001. Includes appendix about technology investment
agreements (TIAs). http://www.dtic.mil/dust

“Dual Use Technology: A Defense Strategy for Affordable, Leading-Edge
Technology,” OUSD(AT&L), February 1995.
http://www.acq.osd.mil/es/dut/strategy/dufinal3.htm

“Army Science and Technology Master Plan 2001,” the Department of the
Army. Also addresses technology transition issues.
http://www.saalt.army.mil/sard-zt/ ASTMPO1/astmp01.htm

GRANTS AND COOPERATIVE AGREEMENTS

¢ “Grant or Cooperative Agreement,” DoD Grant and Agreement Regulatory

System (DODGARS). A short electronic guide.
http://alpha.lmi.org/dodgars/grant agreement.htm

INFORMATION AND ANALYSIS CENTERS

V1.0

¢ The Air Force Research Lab’s Technology Information Clearinghouse. Tele-

phone number 800-203-6451 or website at
http://www.afrl.af. mil/techconn/index.htm.

The Defense Technical Information Center has Information and Analysis Cen-
ters (IACs) to help users locate, analyze, and use scientific and technical in-
formation. Staffed by experienced technical area scientists, engineers, and
information specialists, the IACs establish and maintain comprehensive
knowledge bases, including historical, technical, and scientific information
collected throughout the world and pertinent to their respective technical
communities. They also collect, maintain, and develop analytical tools and
techniques, including databases, models, and simulations.

http://iac.dtic.mil/1 _about/about iacs.htm
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Resources

INNOVATION

& Technology Horizons is a magazine that features exclusive reports of innova-
tive technologies developed under the Air Force Research Laboratory’s
(AFRL’s) multi-billion-dollar research and development (R&D) budget. Each
issue contains briefs about AFRL’s best new inventions that are available to
help industry develop products that meet their toughest engineering chal-
lenges—as well as features highlighting Air Force research programs, partner-
ships, contracts, and success stories. http://www.afrlhorizons.com/

INTELLECTUAL PROPERTY PROVISIONS

¢ “Intellectual Property: Navigating Through Commercial Waters,” OUSD
(AT&L). The report discusses issues and solutions for dealing with intellec-
tual property rights. Version 1.1, October 15, 2001, is available through a link
at http://www.acq.osd.mil/ar/resources.htm

“OTHER TRANSACTIONS” FOR PROTOTYPE PROJECTS

& “Other Transactions” (OT) Guide for Prototype Projects, OUSD (AT&L),
December 2000. Available via link at
http://www.acq.osd.mil/ar/resources.htm

¢ “Department of Defense Report on Other Transaction Awards for Prototype
Projects.” February 1999 and February 2000. Also discusses COSSI. Link
available at http://webl.deskbook.osd.mil/htmlfiles/DBY_dod-4-Careers.asp

¢ “Guide on Section 845/804 OTs for Prototype Projects.” November 1998.
Link available at http://web1.deskbook.osd.mil/htmlfiles/DBY _dod-4-

Careers.asp.

SHARE IN SAVINGS PROVISIONS

¢ “Development of Innovative Contract Initiatives”, the draft Breakthrough
Rapid Improvement Team Report, Department of Defense Change Manage-
ment Center, October 4-5, 2000, contains a discussion of Share-in-Savings
(SIS) provisions in Section VI. Link available at
http://www.acq.osd.mil/cmc/resources/changelnitiatives/Final _Contract Ince
ntives.doc

SMALL BUSINESS INNOVATION RESEARCH

¢ “Small Business Innovation Research (SBIR) Program,” sixth edition, OUSD
(AT&L). Link available at http://webl.deskbook.osd.mil/htmlfiles/DBY _dod-

4-Careers.asp.

A-3 V1.0


http://www.afrlhorizons.com/
http://www.acq.osd.mil/ar/resources.htm
http://www.acq.osd.mil/ar/resources.htm
http://web1.deskbook.osd.mil/htmlfiles/DBY_dod-4-Careers.asp
http://web1.deskbook.osd.mil/htmlfiles/DBY_dod-4-Careers.asp
http://web1.deskbook.osd.mil/htmlfiles/DBY_dod-4-Careers.asp
http://www.acq.osd.mil/cmc/resources/changeInitiatives/Final_Contract_Incentives.doc
http://www.acq.osd.mil/cmc/resources/changeInitiatives/Final_Contract_Incentives.doc
http://web1.deskbook.osd.mil/htmlfiles/DBY_dod-4-Careers.asp
http://web1.deskbook.osd.mil/htmlfiles/DBY_dod-4-Careers.asp

TECHNOLOGY INVESTMENT AGREEMENTS

¢ “Technology Investment Agreement (TIA),” DODGARS. A short electronic
guide at http://alpha.lmi.org/dodgars/tias/tias.htm

TECHNOLOGY TRANSITION

¢ “Report to Congress on the Activities of the DoD Office of Technology Tran-
sition.” February 2001. Link available at
http://www.dtic.mil/techtransit/refroom/docs/ar02/index.html.

& Spinoff, The National Aeronautics and Space Administration (NASA).
NASA’s annual publication featuring successfully commercialized NASA
technology. http://www.sti.nasa.gov/tto/

¢ “Technology Transition for Affordability: A Guide for S&T Program Manag-
ers,” Deputy Under Secretary of Defense for Science and Technology (DUSD
[S&T]). April 2001. http://www.dtic.mil/dusdst/docs/TechTransGuide-

Apr01.pdf

UNSOLICITED PROPOSALS

¢ “Unsolicited Proposal Guide,” Air Force Materiel Command. Pamphlet
64-101. June 1997. Link available at
http://webl.deskbook.osd.mil/htmlfiles/DBY _af 162-3-8-Careers.asp

¢ “Guide for Unsolicited Proposals,” Army Materiel Command. Pamphlet 70-8.
May 1998. http://www.amc.army.mil/amc/rda/70-8.html

& Unsolicited Proposal Handbook, Bureau of Reclamation. August 1998.
http://www.usbr.gov/aamsden/usphand.html
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Appendix B
Websites

This Appendix provides a list of websites that contain information on topics re-
lated to technology transition. There is a brief description of the site, and its ad-
dress. Electronic copies of this document contain active links to the sites.

U.S. GOVERNMENT SITES

Advanced Concept Technology Demonstrations

The Advanced Concept Technology Demonstrations (ACTD) site discusses
ACTD’s accomplishments, lists points of contact, and contains articles and
speeches, guidelines, and more. http://www.acq.osd.mil/actd/

Air Force Research Lab Monthly Accomplishment Reports

The Air Force Research Lab (AFRL) reports monthly on support to the war-
fighter, emerging technologies, technology transfer, and awards and recognition.
http://www.afrl.af.mil/accomprpt/index.htm

Air Force Research Lab Success Stories

The AFRL successes are published monthly. Categories are support to the war-
fighter, emerging technologies, technology transfer, and awards and recognition.
http://www.aftrl.af.mil/successstories/

Air Force Research Lab’s AFRL Technology Horizons

The AFRL’s quarterly technology magazine, AFRL Technology Horizons, is
available on line at http://www.afrlhorizons.cony/.

Best Manufacturing Practices

The best manufacturing practices program is a unique partnership between indus-
try and government for transferring technology that improves the global competi-
tiveness of the U.S. industrial base. The program’s site highlights news, software,
surveys, library, and more. http://www.bmpcoe.org/
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Commercial Operations and Support Savings Initiative

The Commercial Operations and Support Savings Initiative (COSSI) site de-
scribes the COSSI program and lists links, a calendar, points of contact, fre-
quently asked questions, and other information. http://www.acq.osd.mil/es/dut/

Defense Advanced Research Projects Agency

The Defense Advanced Research Project Agency (DARPA) is the Department of
Defense (DoD’s) central R&D organization. The DARPA site contains informa-
tion about the agency mission and overview, offices, news releases, budget infor-
mation, and solicitations. http://www.darpa.mil/

Defense Production Act Title III Program

The Defense Production Act Title III Program creates, modernizes, or expands
domestic production capability and capacity for technology items, components,
and industrial resources essential for national defense.
http://www.dtic.mil/dpatitle3/

Defense Technical Information Center

A key element of the DoD Scientific and Technical Information Program, the De-
fense Technical Information Center (DTIC), is the central DoD facility for access-
ing and facilitating the exchange of S&T information. The DTIC site describes
the variety of products and services available from DTIC that are designed to as-
sist users obtain the information they need easily and quickly. DTIC is part of the
Defense Information Systems Agency (DISA). http://www.dtic.mil/

Defense Technical Information Web Locator’s
Science and Technology Sources

The Web Locator lists hyperlinks to defense and industry S&T resources.
http://www.dtic.mil/dtiwl/toc_sci.q.html

Department of Defense Office of Technology Transition

The Office of Technology Transition (OTT) site contains information about, and
links to, the OTT’s programs. http://www.dtic.mil/ott/
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Websites

Deputy Under Secretary of Defense (Science and Technology)

The Deputy Under Secretary of Defense (Science and Technology (DUSD[S&T))
is responsible for defense S&T strategic planning, budget allocation, and program
execution and evaluation. The DUSD(S&T) site has links to director of Defense
Research and Engineering (DDR&E)’s S&T sites.
http://www.defenselink.mil/ddre/oddre/

Dual Use Science and Technology Program

The Dual Use Science and Technology (DUS&T) program’s site details the
DoD’s dual-use S&T. The site includes a fact sheet, project information, guid-
ance, and success stories. http://www.dtic.mil/dust/

Federal Government Technology Transfer Links

The Manpower and Training Research Information System (MATRIS) project
offers hyperlinks to federal government technology transfer programs.
http://dtica.dtic.mil/t2/orgt2.html

Federal R&D Project Summaries

Federal R&D project summaries is a portal to information about federal research
projects, complete with full-text single-query searching of databases at different
agencies. The site also is a unique window to the federal research community,
enabling agencies to better understand the R&D of their counterparts in govern-
ment. http://www.osti.gov/fedrnd/about.html

Federal Research in Progress

The Federal Research in Progress (FEDRIP) database gives access to information
about ongoing federally-funded projects in the physical sciences, engineering, and
life sciences. The ongoing research announced in FEDRIP is an important com-
ponent of transferring technology in the U.S. FEDRIP is a non-bibliographic in-
formation source for research in progress. Use FEDRIP to

¢ avoid duplicating research,
¢ locate sources of support,

¢ find leads in the literature,

¢ stimulate ideas for planning,

¢ identify gaps in areas of investigation,
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¢ locate individuals with expertise, and
¢ complement searches of completed research.

FEDRIP offers a free trial and day pass; a membership fee is charged for long-
term use. http://gre.ntis.gov/fedrip.htm

GOV Research Center

The GOV Research Center is a joint venture between the U.S. Department of
Commerce’s National Technical Information Service (NTIS) and the National
Information Services Corporation (NISC) for a single access point to valuable
government information. This joint venture combines NISC’s award-winning
technology and NTIS’s valuable content. The service is entirely web-based and
has information that professionals worldwide can easily access. Scientists, engi-
neers, and researchers will find NISC’s powerful search engine enables broad
based, refined search and retrieval capabilities. Individual or network subscribers
can search in different modes to retrieve the most complete and relevant data
available. The site offers a free trial and day pass; a membership fee is charged for
long-term use. http://grc.ntis.gov

Independent Research and Development

DTIC’s independent research and development (IR&D) database contains volun-
tary submissions from industry of their IR&D projects. DoD employees can
search the database to find IR&D projects that could fulfill defense requirements.
Each project is described briefly and a point of contact is given for the appropriate
contractor organization. Each project is categorized to facilitate searching and
analysis by technology area or application. Currently, the database contains about
4,000 active projects valued at more than $4 billion. http://www.dtic.mil/ird/

Joint Experimentation Program

The U.S. Joint Forces Command (USJFCOM) is DoD’s transformation labora-
tory. USJFCOM’s joint experimentation campaign plans are the framework for
synchronizing all services to ensure that our forces are more effectively used on
the basis of improvements in doctrine, interoperability, and integration.
http://www.jfcom.mil/about/experiment.html

Manufacturing Technology Program

This site is the online source of information about the DoD Manufacturing Tech-
nology (ManTech) program and its projects, activities, and funding.
http://www.dodmantech.com/index.shtml
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Websites

National Aeronautics and Space Administration’s
Commercial Technology Office

The mission of the National Aeronautics and Space Administration’s (NASA’s)
Commercial Technology Office (CTO) is to increase the competitiveness of U.S.
industry by using NASA technologies, expertise, and facilities commercially.
Three steps occur as the CTO aims to do its mission. The first step is to manage
intellectual property (technologies, expertise, and facilities). The next step is to
promote the opportunities that NASA technologies, expertise, and facilities give
industry and other government R&D programs. In the last step, NASA works with
partners who use NASA capabilities to improve their competitive edge and pro-
mote economic growth. http://technology.grc.nasa.gov/

National Aeronautics and Space Administration’s TechFinder

NASA’s TechFinder is the commercialization portal for all available NASA tech-
nology transfer success stories. TechFinder contains text and images from all 11
NASA centers. TechFinder is updated within minutes of changes made at a
NASA field center. The site has a free database search. http://technology.nasa.gov

National Institute of Standards and Technology

The NIST site contains information about NIST technology, measurements, and
standards programs, products, and services. http://www.nist.gov

North American Technology Industrial Base Organization

Sponsored by the OTT, the North American Technology Industrial Base Organi-
zation (NATIBO) site assists with promoting a cost-effective, healthy technology
and industrial base that is responsive to the national and economic security needs
of the United States and Canada. http://www.dtic.mil/natibo/

Small Business Innovation Research Program

The DoD Small Business Innovation Research (SBIR) program website contains
SBIR process information, lists of current solicitations, and an SBIR Help Desk
telephone number. http://www.acq.osd.mil/sadbu/sbir

Small Business Technology Transfer Program

The DoD SBIR website also has information on the Small Business Technology
Transfer (STTR) program. http://www.acq.osd.mil/sadbu/sbir
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Tech Connect

The Tech Connect site is a gateway for the AFRL clearinghouse for technology
information, which is free of charge to government, industry, and academic cus-
tomers. Customers call, e-mail, or fax their requests about technology subjects,
and Tech Connect analysts research the subjects in AFRL, the Air Force, other
DoD services, and the federal lab system, to find ongoing research programs or
technical focal points. http://www.afrl.af.mil/techconn/index.htm

Technical Support Working Group Broad Agency Announcement
Information Delivery System

The Technical Support Working Group (TSWG) broad agency announcement
(BAA) information delivery system enables users to check postings regularly and
participate in the rapid research, development, and prototyping of technologies to
combat terrorism. Consult Federal Business Opportunities at
www.fedbizopps.gov to review postings of other government development or
contracting opportunities.

All visitors can download active BAA solicitations from this site; however, you
must register and have an active registration on the site to submit a response.
http://www.bids.tswg.gov/tswg/bids.nsf/Main?OpenFrameset&5C7Q8NTechnolo
2y%20Horizons

TechTRANSIT

The OTT’s TechTRANSIT site provides access to DoD technology transfer pro-
grams, policies, and resources. http://www.dtic.mil/techtransit/

Virtual Technology Expo

The Virtual Technology Expo, sponsored by the Deputy Under Secretary of De-
fense (Science and Technology), gives the defense community access to the latest
in research in the DoD. The site is accessible only to government employees, but
in the future will accommodate several levels of security access and S&T partners
from industry. https://vte.dtic.mil/

Warfighter Rapid Acquisition Program

V1.0

The Warfighter Rapid Acquisition Program (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.
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Websites

COMMERCIAL AND OTHER WEBSITES

American Association for the Advancement of Science’s
R&D Budget and Policy Program

Since 1976, the American Association for the Advancement of Science’s R&D
Budget and Policy Program has sponsored studies of and colloquia about funding
and policy issues affecting R&D. The program provides timely, objective, and
accurate information about federal R&D support. The website supplements the
program’s annual reports on R&D funding. http://www.aaas.org/spp/dspp/rd/

Community of Science, Inc.

Community of Science (COS) brings together the world’s most prominent scien-
tists and researchers at more than 1,300 universities, corporations, and govern-
ment agencies worldwide. COS has tools and services, including COS Expertise,
a database of detailed, first-person profiles of more than 480,000 R&D profes-
sionals; COS Funding Opportunities, a source of grant information on the web;
COS Abstract Management System, an online publishing solution for universities
and professional societies; and customized access to a range of professional refer-
ence databases. A notification service is free for individuals; subscriptions are free
for groups & institutions. http://www.cos.com

CHI Research, Inc.

CHI Research is a research consultancy for technology and science metrics and
value-added patent databases. CHI databases incorporate post-issue patent reas-
signments; company structures adjusted for mergers, acquisitions, and divesti-
tures; more than a million unified non-patent references; and an advanced set of
patent indicators. Custom reports can be obtained for a fee.
http://www.chiresearch.com

Community Research and Development Information Service

The Community Research and Development Information Service (CORDIS) is a
free service from the European Commission’s innovation program. CORDIS
gives information about European Union research and innovation development.
The timely and comprehensive coverage of community R&D helps you

¢ identify assistance for exploiting or further developing research results,
¢ keep up to date on current research findings and strategic directions,

¢ identify various funding sources for R&D,


http://www.aaas.org/spp/dspp/rd/
http://www.cos.com/
http://www.chiresearch.com/

¢ find partners who will cooperate in R&D activities and share expertise,
and

¢ promote and locate transferable technologies.

The database can be searched free of charge at
http://www.cordis.lu/en/home.html.

Dawnbreaker

Dawnbreaker is a professional services firm providing commercialization assis-
tance to advanced technology firms and their investors. Dawnbreaker specializes
in business planning, market research, and negotiations, using a blend of indi-
vidualized mentoring, training seminars, and consulting. Two distinguishing fea-
tures characterize Dawnbreaker’s work: (1) the emphasis on measurable results,
and (2) the use of a process to grow clients’ businesses. Fifty percent of the clients
receive private-sector financing within 18 months after developing business plans.
Dawnbreaker has worked with more than 400 advanced technology firms through
the Small Business Innovation Research Program, Advanced Technology Pro-
gram, and Environmental Management. http://www.dawnbreaker.com

Delphion, Inc.

Delphion intellectual asset management solutions have business and intellectual
property (IP) professionals for analyzing, managing, and leveraging IP assets—
including ideas, patents, and licensing opportunities—to generate new levels of
revenue and profitability from R&D investments and IP portfolios. Delphion
products access patent research, IP management, and analytical tools that enable
enterprises to manage their IP assets strategically. Delphion charges a member-
ship fee. http://www.delphion.com/home

Derwent Information

[P.com

V1.0

Derwent Information provides patent information, value-added databases, and
software tools that enable the scientific research community to access and manage
published materials. Its customer base consists of the chemical, pharmaceutical,
biotechnical, engineering, legal, financial, and academic sectors; research librar-
ies; and national patent organizations worldwide. Custom reports are available for
a fee. http://www.derwent.com

IP.com has tools for quickly and economically putting information into the public
domain, a necessary component of numerous IP strategies. IP.com maintains the
Prior Art database as a worldwide repository of non-patent previous art (also
available on IP.com). Information published to the Prior Art database is searched
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Websites

by patent offices worldwide, helping to prevent competitive patents from being
issued. In addition, each document you place into the Prior Art database is digi-
tally notarized to establish its date of publication and to assure that it has not been
altered, which are essential components for claiming prior art at a patent invalid-
ity trial. Free search capability; patent publishing fee. http://www.ip.com

[P Searchengine.com

IP Searchengine.com is an IP search and management tool that gives you search-
able access to more than 600 patent, non-patent art, trademark, and domain data-
bases, and more than 100 million searchable data records from more 70 separate
websites, while it records all billable time and expenses, search queries, confiden-
tial personal notes, and e-mail according to the subject, client, or job. Free patent
browsing; custom report fees. http://www.ipsearchengine.com

MicroPatent

MicroPatent’s Optipat subsidiary produces printed patents, patent images, and
searchable text on CD-ROM, custom CD-ROM collections of U.S. patents, fac-
simile transmissions of U.S. patent images, full-text online searching, custom
Internet and intranet databases, Internet delivery of U.S. patent images from 1974
to present, and complete weekly issues of U.S. patents on CD-ROM. Complete
sets of U.S. patent images and text from 1974 to present are available. Optipat
also provides U.S. patent and trademark file histories. Custom reports are avail-
able for a fee. http://www.micropat.com/

The Patent and License Exchange

The Patent and License Exchange (P1-x) provides financially oriented IP tools to
help the IP community manage, value, and market their intangible assets. These
tools are designed to reduce business costs, improve cycle time, and help compa-
nies discover new sources of revenue from their intangibles. Pl-x also publishes
and distributes IP valuation data and operates a global exchange. Pl-x, which not
only lists patents, but copyrights, trademarks, trade secrets, and know-how, is an
auction site. Free search capability; fees in auction and listing technology.
http://www.pl-x.com/xhtml/homepage.jsp

University Ventures, Inc.

The University Ventures site joins those seeking cutting-edge technologies with
the universities and institutions that are developing these innovations. The portal
helps reshape the emerging technology transfer industry by using the Internet to
accelerate the transfer of university-created technology. The portal uses the Inter-
net to provide online resources and business opportunities to universities and
businesses in the technology transfer community. UVentures.com is a central
marketplace for electronically exchanging information between licensors who list
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in its database information about technologies they want to license, and prospec-
tive licensees who browse and query the database looking for information about
specific technologies. Free search capability; fee to list technology.
http://www.uventures.com/servlets/UVMainPage

Wisdomain, Inc.

Yet2.com

V1.0

Wisdomain is a solution provider of software tools for analyzing patent informa-
tion. Its PatentLab-II product is used to extract intelligence from patent data and is
available for analyzing and visualizing downloaded patent data. Using two- and
three-dimensional graphs, tables, and ready-made analytical reports, PatentLab-II
helps you visualize relationships between patent data, and uncover insights and
trends. http://www.wisdomain.com/products/overview.htm

Yet2.com is a global forum for buying and selling technology on the Internet. A
virtual technology marketplace, yet2.com offers companies and individuals the
opportunity to conveniently and privately purchase, sell, license, and research in-
tellectual assets. Spanning all industries and areas of R&D, yet2.com is a commu-
nity where technology officers, scientists and researchers can unearth cutting-edge
discoveries as well as new applications for tried and true technologies. Yet2.com
helps companies extract value from undervalued or unused technologies by
streamlining the traditionally lengthy and ineffective transferring of technology.
Free search capability; fee to list technology. http://www.yet2.com
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Appendix C
Success Stories

The following success stories were taken from a number of sources (see footnotes
in each category). We use the stories to help the reader to envision how the differ-
ent programs described in this guide can benefit the warfighter. A quick index of
these stories begins on page C-31.

In addition to these success stories, some excellent and more detailed success sto-
ries about programs for inserting technology into legacy systems are in an Office
of the Secretary of Defense (OSD) Office of Technology Transition document,
Improving Warfighting Capabilities by Rapidly Inserting New Technology into
Legacy Systems, October 30, 2002.

The lessons in these success stories must be used properly. Action taken for im-
proving processes must be appropriate for your specific situation. Not all lessons
are applicable to all situations. These programs show how you can influence and
improve transitioning technology in DoD.

USE OF OTHER TRANSACTIONS AGREEMENTS
Evolved Expendable Launch Vehicle (Air Force)

The Evolved Expendable Launch Vehicle (EELV) program has used the two larg-
est OTs issued by the DoD to date, with $1 billion going to two contractors, Boe-
ing and Lockheed/Martin, who also invested $500 million each. These OT
agreements were for developing a family of launch vehicles, services, and sup-
porting systems that will significantly reduce the life-cycle cost (LCC) compared
to the LCCs of today’s systems. The reductions were reflected in the follow-on
Part 12 commercial launch services contracts.

Members of the EELV team from the Air Force and the Aerospace Corporation
received the David Packard Excellence in Acquisition Award in 1999, DoD’s
highest award for acquisition. The team also won the Secretary of the Air Force
John J. Welch Award for Excellence in Acquisition Management, the DoD Value
Engineering Achievement Award and the Secretary of the Air Force Strategic
Acquisition Reform Award for Contracting. In May 2002, in just under 5 years,
Boeing designed, developed and rolled out a totally new Delta IV rocket for pub-
lic viewing.



Global Hawk (Air Force)

The Defense Advanced Research Projects Agency (DARPA), with Air Force,
Navy and Army participating, developed the Global Hawk system between 1994
and 1999 for the Defense Airborne Reconnaissance Office. The Air Force as-
sumed control in 1999. The program was executed using OT authority, allowing
extreme flexibility in managing the program.

The U.S.-led air and missile strikes against the Al-Qaeda terrorist network and
Taliban regime in Afghanistan on October 7, 2001, were preceded by the first op-
erational deployment of the Global Hawk high-altitude, long-endurance un-
manned air vehicle (UAV), 7 years after a performance-based statement of work
for the desired system was introduced. A record-breaking aircraft in its own
right—it was the first UAV to fly non-stop across the Pacific—the Global Hawk
has been rushed from its development phase into becoming one of the U.S.-led
coalition’s most valuable reconnaissance assets during operations in Afghanistan.
The major OT advantages demonstrated were the following:

¢ program management flexibility
¢ contractor-led Integrated Product Teams (IPTs)
¢ focus on military utility assessment as a goal of program

¢ climinated costs for DoD- and Federal Acquisition Regulation (FAR)-
based compliant processes and reporting.

DD 21 (Navy)

V1.0

The Navy’s program for a next-generation surface combatant, called DD 21, was
being conducted under the authority of Section 845 of the National Defense Act
of FY 94 (Public Law 103-160), Section 804 of the National Defense Act for FY
97 (Public Law 104-201), and 10 U.S.C. Section 2371. This acquisition approach
provided greater market competition and increased industry innovation and design
flexibility by using commercial products and processes. Although the program
was changed (and renamed DDX) to reflect new budgetary restrictions, the OT
agreements with the blue and gold teams were successful.

DD 21 set aggressive affordability goals that were achieved by involving the con-
tractor early, using state-of-the-art engineering tools to enable “virtual prototyp-
ing” and analysis of alternatives before beginning construction, and using “cost as
an independent variable” criteria.



Success Stories

X45A Unmanned Combat Aerial Vehicle (DARPA/Air Force)

The UCAV demonstration program started with a phase 1 solicitation in March
1998, and four awards. The program down selection was made in March 1999,
and is being done under a $191 million, 56-month cost-share OT agreement that
DARPA and the Air Force awarded to Boeing in March 1999. Boeing’s share was
$21 million.

Initial flight tests began May 22, 2002, less than 50 months after the program was
begun. If the demonstration program is successful, DoD could begin using UCAV
weapon systems as early as 2008. This is an example of using an OT to enable
flexibly managing a program and of a spiral development acquisition strategy.

DUAL-USE SCIENCE AND TECHNOLOGY

Advanced Motor Drive!

The Air Force Research Laboratory (AFRL) Propulsion Directorate Advanced
Motor Drive (AMD) project focused on developing an electronic motor drive to
replace hydraulic systems in aircraft, and supporting the Air Force’s More Elec-
tric Aircraft (MEA) initiative. The AMD is the winning project of the second an-
nual Dual-Use Science and Technology (DUS&T) Achievement Award, which
recognizes successful dual-use projects and honors the individuals in the military
departments responsible for initiating and executing the projects. The AMD goal
is to double the use of state-of-the-art power, with electric actuation efficiency
greater than 80 percent. For an advanced future fighter, this would save 750 to 1,
000 pounds. The AMD (via MEA) supports using electric power directly for cur-
rent hydraulic, pneumatic, or mechanical aircraft subsystems for flight control ac-
tuation, environmental control systems, and lubrication and fuel pumps. AMD
also addresses other functions that can reduce maintenance costs and mitigate
safety and environmental concerns. Global Express business jets are using the
technology. Components developed as part of the AMD project will be used in
future regional and business jets, with a 10-year projected commercial delivery of
4,000 units. The National Aeronautics and Space Administration is considering
using this technology in the Space Shuttle Upgrade Program.

! Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.



Affordable Antenna for Weapon System Delivery
and Cellular Communications®

Raytheon Systems Company is developing an antenna that will cost approxi-
mately 90 percent less than the current antenna used for weapon systems delivery.
The new antenna will maintain or improve on the size, weight, and performance
of present antennas. The technology being used will be scaleable for commercial
cellular communications.

The project will result in an affordable airborne antenna that is as capable as cur-
rent antennas but more reliable. In addition, the antenna can be assembled in15
minutes. More than 2,000 of the commercial version of the antenna have been
sold for use in telecommunications.

Commercial Active Braking System
for Medium-Duty Wheeled Vehicles’

Continental Teves is developing an anti-lock braking system (ABS) with low-
speed traction control for the Army’s High Mobility Multipurpose Wheeled Vehi-
cle (HMMWYV) and medium-size commercial tracks. The anticipation was that
the braking system designed under this program would have commercial sales of
at least 80,000 units per year and, because the special military requirements were
considered during design, it will meet the HMMWYV requirements with no major
modifications.

Besides the obvious benefits of improved braking and safety, the most significant
benefit of the program is access to a commercial product for meeting a military
requirement at a reduced cost. The ABS developed under this program will be
produced on the same line as Continental’s commercial ABS and will cost the
Army approximately $500 per copy. The cost of an ABS developed exclusively
for the HMMWYV, without a commercial base, is estimated at approximately
$2,200.

This program used the OT authority granted DoD for its agreement with Teves, a
non-defense-oriented commercial firm.

? Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/ant.htm.

? Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/abs.htm.
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Commercial Radiation-Tolerant Deep Submicron
Microelectronics*

The National Semiconductor Corporation (NSC) will establish a radiation-tolerant
option for its commercial fabrication line to provide low-cost, commercial, radia-
tion-tolerant electronics to military and commercial markets. This project will
leapfrog current two-generation radiation-tolerant technology to equal the state-
of-the-art for non-radiation-tolerant commercial parts.

The cost of devices fabricated as a result of this project will be reduced at least 50
to 70 percent from lines specifically designed for producing radiation-hard elec-
tronics. These savings result from the economies of scale present in a commercial
production facility. In addition, the devices will add functionality not previously
available, at low-power dissipation and increased performance.

This program used the OT authority granted DoD for its agreement with NSC.

Efficient Multijunction Solar Cell®

The efficient multijunction solar cell was a nominee for the Second Annual
DUS&T Achievement Award. This AFRL Advanced Space Power Generation
Group program was conceived and implemented to increase solar-cell efficiency
to meet the continued growth in power requirements of large and small DoD sat-
ellites, as well as the growth in power demand of commercial satellites. The more
efficient triple-junction solar cell developed through this project for military and
commercial applications will generate more power for the size of the solar arrays,
or smaller arrays for a power budget. The new cells enable the flexibility of in-
creasing payload mass and power budgets, reducing launch cost by reducing
power system array mass, reducing life-cycle costs, and will enable scaling up the
power system for both military and commercial applications.

Electric-Powered Actuators for Aircraft Flight-Control Surfaces®

The Air Force Research Laboratory and Hamilton Sundstrand are collaborating on
a dual-use program for developing an electromechanical actuator (EMA) to ex-
ploit the benefits of electric power technology. The focus of the program is the
motor drive, which includes the controller, inverter, and motor used to control the
EMA.

* Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/submicro.htm.

’ Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

% Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/electric.htm.
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The technology will be an AMD featuring high-power density and efficiency,
which will be used to control a 270-volt DC EMA. The EMA is compatible with
the requirements of a spoiler for a typical transport aircraft. The increased power
density of the AMD is attractive to commercial users because reductions in
weight results in improved fuel efficiency and extended range, which translates to
considerable cost savings.

Enhanced Crash Protection for Occupants of Heavy Tactical
Vehicles: Inflatable Restraint System and Crew Cab
Delethalization Techniques’

This project was a nominee for the Second Annual DUS&T Achievement Award.
The goal of this Army Tank-Automotive and Armament Command, National
Automotive Center project has been to recommend safety products and cab design
changes for the Army’s heavy tactical vehicles to reduce the head, neck, and torso
injuries and fatalities during crashes. Products developed, tested, and recom-
mended include inflatable devices that are hidden in the shoulder belt and above
the vehicle door until the crash sensor inflates them. Using these devices will re-
duce the number of injuries and deaths caused by accidents. This technology,
jointly developed by Delphi Automotive Systems and Simula, Inc., has resulted in
contracts totaling $50 million annually.

This program used the OT authority granted DoD for its agreement with Simula,
Inc. This technology also has been incorporated into at least one model of a lux-
ury automobile.

Freeform Manufacturing of Spares Using Lasforming®

V1.0

The Boeing Company, together with AeroMet Corporation and Virginia Poly-
technic Institute and State University, will demonstrate Lasforming as a viable
freeform method for producing new and difficult-to-get titanium spare parts for
aircraft and ships at low cost. Lasforming uses 3-D graphical models to build up
parts in layers from metal powders that are melted and fully consolidated with a
laser.

The project will result in a cost-effective process for manufacturing spare titanium
parts, with 30 percent cost savings of fabricated parts, and a 75 percent reduction
in delivery time. Three F/A-18 E/F wing components have been selected as can-
didates for demonstrating the process. Commercial potential is a fabrication
method for small manufactured lot sizes of original or replacement aerospace
components.

" Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

¥ Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/laser.htm.
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This program used the OT authority granted DoD for its agreement with the pro-
ject team.

Future Air Navigation and Traffic-Avoidance Solution through
Integrated Communications, Navigation, and Surveillance’

Rockwell Collins, Inc., a firm that does both defense and non-defense work, is
developing and adapting commercial-grade hardware and software products for
upgrading existing fighter aircraft communications, navigation, and surveillance
(CNS) capabilities for air traffic control compliance while minimizing installation
effects. The primary targets for the technology are tactical fighter aircraft and
small commercial aviation aircraft that have size and weight constraints.

The technology benefits both cost and performance. The programmable hardware
being developed will be a means for upgrading tactical fighter aircraft and smaller
aviation aircraft by using the same software that is used for the commercial and
large-body aircraft.

Upgrade costs will, therefore, be minimized by the many uses of the software.
The software also will help with complying with future air traffic control re-
quirements rapidly as they evolve.

High Brightness Emissive Miniature Displays'

An individual from the ARRL’s Visual Display Systems Branch was recognized
for this project, which was a runner-up for the Second Annual DUS&T Achieve-
ment Award. The project developed the first full-color, high-luminance, mono-
chrome active-matrix organic light-emitting diode display. The characteristics of
the display make it ideal for helmet display optics, and it was designated display
technology of 2000, by the Society for Information Display and Information Dis-
play Magazine. The technology is expected to meet all military needs for helmet-
mounted displays and was selected for several Air Force and Army helmet pro-
grams, including that for the Joint strike fighter. The Army’s Land Warrior pro-
gram will require about 3,000 units per year over the next 10 years. The low-cost
and low-power consumption rates also make this display technology ideal for
commercial applications. eMagin Corporation (the contractor for this project) has
shipped more than 20 evaluation kits to customers, and its microdisplay is consid-
ered the best on the market. The technology already is finding applications in cell
phones, computer-connected eyeglass displays, and head-mounted instrumenta-
tion displays. Future applications include medicine, computer games, and video.

? Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/cns.htm.

' Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.
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Hybrid-Electrical Family of Medium Tactical Vehicles"

Lockheed Martin Control Systems (LMCS) is exploring using a series hybrid
propulsion system on a military 5-ton truck. The new HybriDrive system will be
integrated and demonstrated on an M1086. This is a 5-ton-payload cargo-body
variant of the family of medium tactical vehicles (FMTV).

Developing and incorporating a hybrid electrical propulsion system into the
FMTV will result in significant enhancements to the vehicles’ performance and
considerable financial benefits to the Army. Vehicle performance will be en-
hanced with faster acceleration, improved traction, and potential for generating
electric power in the field without using auxiliary power units or towed genera-
tors. Near-term applications include mobile missile launchers and radar. The new
smaller and lighter components also will be used in transit buses and Class 5-7
vehicles. These components will be used on metropolitan transit buses in a major
U.S. city.

This program used the OT authority granted DoD for its agreement with LMCS.

Improved Chemical Heater for Field Rations'

TDA Research, Inc., is a small business investigating safer and less costly alterna-
tives to the flameless ration heater (FRH) used to heat ready-to-eat meals. The
program develops a product that combines suitable heat characteristics and long
shelf life with improved safety and environmental qualities that can be manufac-
tured economically. The Army and TDA Research are working with potential
producers and users to facilitate transitioning the technology to the field. Unlike
the current FRHs, which drew little commercial interest because of safety con-
cerns, the new technology has significant commercial market potential.

The estimate is that the product will cost 6 cents per heater less than the FRHs for
initial procurement and save the military approximately $1.8 million per year.
Moreover, because the product is safer than the current FRH and has improved
environmental characteristics, the potential life-cycle savings will far exceed the
initial procurement savings. These improvements in performance and cost will
expand the commercial use of the heaters for camping, schools, and the work-
place. The broader commercial acceptance will further reduce unit costs.

This program used the “OT authority granted DoD for its agreement with TDA
Research.

" Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/fmtv.htm.

12 Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/food.htm.
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Knowledge-Access Portal Technology for Medium Brigade
and Command Post XXI Decision Makers
and Other Knowledge Warriors"

A nominee for the Second Annual DUS&T Achievement Award, this Army
Communications-Electronics Command project had the objectives of developing,
demonstrating, and transitioning innovative knowledge-access portal technologies
for improved “cognitive readiness.” In addition, the project bettered knowledge-
based decision making for the brigade combat team, Command Post XXI staff,
and knowledge warriors at reduced cost. Four technologies are combined: case-
based planning, context-driven reachback and search, integrated plan execution
and adaptation, and process-aware collaboration. Benefits include superior cogni-
tive readiness, greater mutual awareness, the ability to operate in the opposition’s
decision loop, and reduced risk in planning and executing missions. Commercial
applications include customer relationship management, business intelligence,
strategic planning, and collaborative enterprise-complex project management.

Navy Earth Map Observer'

Earth Search Sciences, Inc., (ESSI) is a leading provider of commercial remote-
sensing services. The project is developing a dual-use, space-based system for
collecting broad-area hyperspectral imagery to characterize land and sea envi-
ronments for naval forces and commercial users.

By using hyperspectral imagery, ESSI will have a means of characterizing littoral
battlespace environments and developing littoral models, e.g., detailed bathym-
etry, water clarity. The Navy Earth Map Observer will support U.S. forces with
real-time on-board processing and demonstration of a tactical downlink of hyper-
spectral data directly from spacecraft to the field. For the commercial user, this
project will provide hyperspectral and panchromatic imaging data for applica-
tions, including land-use management, agriculture, forestry, environmental moni-
toring, geology, mineral exploration, and hydrology.

This program used the OT authority granted DoD for a portion of this program.

" Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

" Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/nemo.htm.
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Next-Generation Transparency"

The Boeing Corporation is working with Delta Tooling Company, Ensign-
Bickford Company, EnviroTech Molded Products, Pilkington Aerospace, and the
University of Dayton Research Institute to use injection-molded frameless trans-
parency technology for advanced strike aircraft. The group will design, manufac-
ture, and qualify in flight, fully integrated injection-molded frameless
transparencies.

The technology will be applicable to manned and unmanned aircraft systems re-
quiring aircrew- or sensor-transparency subsystems with critical structural and
optical requirements. The anticipation is that the technology will be used in the
Joint strike fighter. A variety of potential commercial applications for reducing
cost and improving safety are foreseen. These applications include window sys-
tems for aircraft and helicopters, automotive windows, medical and computer
equipment, and transparent roof and floor panels for earth-moving machines.

Optical Character Recognition'®

V1.0

Applications Tech, Inc., a small commercial business, is developing a highly ac-
curate optical character recognition (OCR) system for Arabic and Persian script to
replace the inadequate commercial-off-the-shelf (COTS) systems being used. The
technology has already been transitioned to the Counter Intelligence/Human Intel-
ligence ACTD project. Applications Tech has committed funds for developing
commercial applications for the technology.

The product will improve the Army’s ability to collect and analyze intelligence
from foreign language documents in the low-quality form that is typically found
in the field by eliminating the gross inaccuracies of the COTS OCR being used.
This enhanced capability will improve translations, archiving, summarization, and
information retrieval—giving troops in the field the ability to quickly react to in-
telligence information. The technology already is being used as a prototype in
Bosnia for document filtering and triage. The commercial market for multilingual
OCR is growing, with special interest in documents from the Arabic world, where
electronically-represented text is relatively recent and original documents must be
scanned and converted.

This program used the OT authority granted DoD for its agreement with Applica-
tions Tech, a non-defense-oriented small commercial firm.

' Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/nexgen.htm.

' Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/ocr.htm.
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Pulsed Electric Fields for Sterilization!’

This project, a nominee for the Second Annual DUS&T Achievement Award, is
part of the U.S. Army Natick Soldier Center DoD Combat Feeding Program. The
objectives were to use pulsed electric fields (PEF) technology for military and
commercial food products to inactivate microorganisms that adversely affect
product quality, and to verify technical and economic viability. PEF technology
could improve the quality and variety of field rations and commercial foods, sup-
port extreme shelf-life requirements (that normal commercial processing and
packaging cannot), support future battlefield affects via PEF-treated specialty
foods with performance-enhancing food ingredients, and help meet the goals of
flexible logistics for the future. The project verified the technical and economic
viability of the technology. Using the technology in the greater than $400 million
per year commercial markets for acid foods (e.g., orange juice) and fresh tomato
products will provide extended-shelf-life products and help reduce military costs.

Renewal of Legacy Software Systems'

CPU Technology, Inc., is demonstrating the feasibility of replacing aging or obso-
lete processors with hardware emulators that can execute legacy software in real
time. The ability to mimic numerous processor personalities on a single chip will
allow reusing software between platforms. This project will improve the ability to
incrementally upgrade platforms and enables continued use of proven legacy
software.

The ability to reuse existing software while simultaneously permitting growth to
higher speed or the ability to develop new software using commercially available
support tools for higher-order languages promises great savings in dealing with
hardware obsolescence while improving system performance. The new technol-
ogy will allow continued use of legacy software while improving speed and per-
formance. The same potential benefits exist in commercial software for the
aviation industry, communications, commercial computer systems, and space sys-
tems.

" Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

'8 Defense Technical Information Center, “Success Stories,” DUS&T Program website. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/legacy.htm.
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Robust Image Authentication and Discovery"

This AFRL Information Directorate project, a nominee for the Second Annual
DUS&T Achievement Award, was initiated to further the progress of data-
embedding technology by using image-data embedding, watermarking, and steg-
anography (covert communication). This project resulted in a prototype digital
watermarking camera, demonstration and delivery of image watermarking tech-
niques that withstand image manipulation, development of secure watermarks for
images, and demonstration of steganography techniques. These technologies en-
able images to contain value-added information throughout their life, and support
information assurance requirements for detecting image tampering. The commer-
cial applications are for law enforcement and prosecution by validating images of
crime scenes, verifying driver’s licenses and identification cards, protecting intel-
lectual property rights, and watermarking custom postage stamps and identifica-
tion cards.

Smart Starting, Lighting, and Ignition Battery®

This Army Tank-Automotive and Armaments Command Project, a nominee for
the Second Annual DUS&T Achievement Award, integrated a control and report-
ing capability into batteries. The technology will report the state of charge, his-
tory, state of health, and critical operating parameters to a database for processing.
This will result in better power and energy management, maintenance support,
load leveling, and improved system reliability. This technology could double the
life expectancy of conventional batteries. The commercial truck industry consid-
ers the smart battery a “must have” utility because of the known costs of a truck
failing to start. The technology can be transferred to fuel cells and all battery
chemistries, and the battery packs for electric and hybrid vehicles.

This program used the OT authority granted DoD.

Thermal Sprayed Nanostructural Coatings
for Dual-Use Applications®

V1.0

Two individuals from the Navy’s Office of Naval Research (ONR) shared the
Second Annual DUS&T Achievement Award for this project. The project devel-
oped a highly wear- and corrosion-resistant ceramic composite coating that can be
applied using existing industrial equipment and standard thermal spray processes.
The primary benefit of the technology is a reduction in life-cycle costs by increas-
ing corrosion resistance and wear protection. In addition, thermal spray coatings
are superior to hard-chrome plating and are about 60 percent less expensive be-

! Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

2 Ibid.

2! Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.
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cause of less cost for complying with environmental regulations. Navy applica-
tions for this technology are well under way, including air intake and exhaust val-
ues for submarines (expected to save $400,000 per ship, or $20 million over the
next 10 years), and USS George Washington’s electric motor and oil pump shafts.
The technology also will be used for mine-countermeasure ships’ main propulsion
shafts (saving $1 million per year, per ship). These applications demonstrate the
technology’s military benefits for reduced total ownership costs for submarines,
surface ships, and aircraft. The technology also is transitioning into commercial
products. Warren Pump is using the technology to manufacture screw pump rotors
for commercial gas turbines and fuel feed pumps, as well as water pan rolls for
the printing industry. Inframat (the contractor for the project) has formed a new
company, Nanopac, to pursue new opportunities.

This program used the OT authority granted DoD.

UL3 Imaging Infrared Camera®

Three individuals from the Army’s Night Vision and Electronic Sensors Director-
ate were recognized for this project, which was a runner-up for the Second An-
nual DUS&T Achievement Award. This project designed, fabricated, and tested a
low-cost, low-power, uncooled infrared camera that weights approximately one
and three quarter ounces and is only two cubic inches. The camera’s size and re-
duced cost makes it ideally suited for mounting on a helmet or rifle, as a battle-
space sensor, and for micro air vehicles. The 10th Mountain Division is testing
the camera in an unmanned aerial vehicle. The technology developed under this
program has generated the warrior extended battlefield science and technology
objective and a follow-on ATD, which will result in this technology being used in
the field. The camera also has tremendous commercial potential. The Omega, the
commercial name for the UL3, is the enabling technology for a new generation of
handheld fire-fighting cameras. A total of 1,200 units were delivered in 2002. In
addition, Indigo (the contractor for this project) and Autolite are introducing a
new night-driving system in 2003, which is based on the Omega camera. The
units are expected to cost $500, and projected 5-year sales are $400 million.
These commercial sales are essential to making the camera more affordable for
military applications.

This program used the OT authority granted DoD.

2 bid.



Very-High-Power Electronic Building Blocks”

This ONR project developed a new family of products for electric power and fu-
ture shipboard electric power distribution, electric propulsion, and electromag-
netic launch and recovery systems. The project was a nominee for the Second
Annual DUS&T Achievement Award. The very-high-power electronics building
blocks (PEBB) concept incorporates progressive integration of power drivers,
gate drives, snubbers, and other components into functional blocks for reduced
costs, losses, weight, and size. Commercial applications in automotive, aerospace,
industrial motor drives, and utilities will help reduce unit costs. The technology
developed through this project will provide reliable power and energy storage to
support the electric warships and combat vehicles future naval capability. The
technology has resulted in $41 million of booked sales for PEBB-based systems
and products, and some $34 million in sales of other directly dependent technolo-
gies.

This program used the OT authority granted DoD.

Additional DUS&T Success Stories

For more stories of successful DUS&T programs, see Appendix A of the October
2001 DDR&E guidebook Dual Use Science and Technology Process: Why
Should Your Program Be Involved? What Strategies Do You Need to Be Success-

ful?

SMALL BUSINESS INNOVATION RESEARCH*

Active Technologies, Inc.

V1.0

Under the DARPA Small Business Innovation Research (SBIR) program, Active
Technologies, Inc., developed a high-output, small-size alternator that led to de-
velopment of the “Lightning Charger”—a highly successful commercial product
with important military applications. The Lighting Charger is an engine-drive al-
ternator that weighs 18 pounds and generates 900 watts of power—roughly one-
third the weight and twice the power of previous alternators. The Lightning
Charger is used for powering such equipment as emergency lights and refrigera-
tors, and to start vehicles. In 1994, the Lightning Charger was featured in Popular
Science as one of the best new products of the year. Active Technologies has been
acquired by Coleman Powermate, which sells the Lightning Charger to consumers
through major home appliance stores.

3 Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

** The success stories in this section were published on the DoD SBIR/STTR Fast Track web-
site at http://www.acq.osd.mil/sadbu/sbir/success/index.htm. Accessed August 1, 2002.
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This technology has yielded important military applications. Military customers
include the Army, which uses it to start tank engines when the batteries have died.
The Army also is funding the development of a follow-on product based on this
technology—a general-purpose, man-portable generator that soldiers will carry in
the field for powering communications, hospitals, and equipment.

Advanced Technology Materials, Inc.

Advanced Technology Materials (ATMI) has leveraged several SBIR awards, to
grow from four employees in 1987 with no revenues to more than 400 employees
today and $125 million in annual revenues. Two-thirds of the revenues are from
commercial markets; one-third is from DoD or defense contractors. Among its
SBIR successes, ATMI has commercialized the results of an SBIR project with
MDA that enabled fabricating a device for delivering ultra-pure materials to
semiconductor thin-film reactors. The device is used in Navy laboratories to pre-
pare ultra-sensitive infrared sensors, and by Intel, Motorola, AT&T, and IBM in
their semiconductor plants around the world. Another of ATMI’s SBIR-developed
technologies is the SDS gas source delivery system, which makes storing hazard-
ous gases used in semiconductor manufacturing at below atmospheric pressure
possible, significantly improving the safety of gas storage and increasing the ca-
pacity of each storage cylinder by a factor of five. This technology has captured
ten percent of the world market; annual sales are now $30 million and have been
expanding by 50 percent each year.

American Xtal Technology, Inc.

Under the DARPA SBIR program, American Xtal Technology (AXT) developed
a “vertical gradient freeze” technology for producing gallium arsenide (GaAs)
wafers—a critical component of integrated circuits used in the communications,
satellite, radar, and defense weapons industries. This technology results in chemi-
cally and electrically uniform GaAs wafers with one to two orders of magnitude
(fewer defects than the alternative production technology). Further development
funds from private-sector partners, as well as DoD’s Title III program, moved this
technology from prototype to commercial-scale production.

On the basis of this technology, AXT has become the leading domestic manufac-
turer of GaAs wafers for optical and electronic applications, with customers that
include TRW, Hewlett-Packard, Lockheed Martin, and many universities and
government laboratories. AXT’s annual sales have grown from half a million dol-
lars in 1990 to approximately $40 million. In addition, AXT has captured ap-
proximately 15 percent of the world market in GaAs wafers and has created
nearly 250 new high-tech jobs. Approximately 70 percent of AXT’s sales are to
DoD or its prime contractors.



Arroyo Optics, Inc.

Under the DARPA and Missile Defense Agency (MDA) SBIR programs, Arroyo
Optics developed a technology that enables all-optical routing of communication
signals from one fiber-optic cable to another. This technology has major advan-
tages in cost and performance over existing technologies, which requires that all
of the optical signals in the first cable be converted to electronic signals and then
back to optical signals when routing a signal from one cable to another. This
technology reduces the number of signals that need to be converted by an average
of 70 percent and requires far less conversion equipment. The result is signifi-
cantly less signal degradation, lower cost, and ultimately, higher-performing, less-
expensive communications for commercial and military customers.

Arroyo obtained approximately $500,000 in funding from “angel investors” to
match its phase II SBIR awards in 1996. The company has since raised an addi-
tional $26 million in venture capital and is building a production facility, with ini-
tial production orders to begin by the end of this year. Sales are projected to
exceed $100 million per year by 2003.

Autonomous Technologies Corporation

Under the MDA SBIR program, Autonomous Technologies Corporation devel-
oped a laser-radar tracking technology with major military and commercial appli-
cations. The military use is in ballistic missile targeting; the commercial use is in
ophthalmic laser surgery. During laser eye surgery, this technology enables the
laser to automatically track tiny, rapid, involuntary eye movements and has dem-
onstrated far superior performance for patients in a market with multibillion dollar
potential. Autonomous, which began as a start-up company under SBIR in 1991,
raised $20 million in a 1995 initial public offering and formed a strategic alliance
with CIBA Vision for co-promoting its technology. In May 1999, Autonomous
was acquired by laser manufacturer Summit Technology, Inc. At the time of the
acquisition, Autonomous’ stock was valued at $154 million. In 1999, the Food
and Drug Administration approved the technology for use in surgery to correct
near-sightedness and astigmatism.

Digital System Resources, Inc.

V1.0

Under the Navy SBIR program, Digital System Resources (DSR), developed a
new technology—the multipurpose processor (MPP)—that has had a major effect
on the capabilities of the U.S. submarine fleet. The MPP is a submarine sonar
processor based on COTS technology that is used to determine the location of
submarines and ships. The MPP replaces existing military-specific processors,
providing 200 times the computing power at a fraction of the cost. In 1994, the
Navy awarded DSR a $40 million contract to build three engineering develop-
ment models of the MPP. Subsequently, the Navy decided to
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use the MPP technology to upgrade the sonar equipment on most Navy subma-
rines (SSN 688, 6881, and SSBN 726 [Trident] submarines) and to use it on the
new attack submarines as the principal acoustic signal processor.

HNC Software

II-VI1, Inc.

Under the DoD SBIR program, HNC Software (originally known as Hecht-
Nielson Neurocomputer Corporation) developed a number of technologies that
have greatly improved the speed and accuracy of target recognition for Army and
Navy customers and have had major commercial applications, including a new
class of application software known as predictive software solutions (PSS).
HNC’s Falcon™ System, which embodies the PSS technology, is now widely
used in the bankcard industry to uncover credit card fraud in real time to protect
financial institutions and consumers. Falcon learns patterns and relationships in
data, accurately detecting unusual purchasing behavior at the transaction level.
Falcon technology has been applied to detect Medicare and Medicaid fraud, and
to detect and manage Internet credit card fraud for online merchants and consum-
ers. HNC’s customers include Sears, Fireman’s Fund, Brooks Brothers, The
Home Shopping Network, and Sprint Communications. HNC’s technologies also
are used in Navy sonar recognition systems, enabling submarines to process sonar
signals and detect objects in an underwater environment more efficiently.

HNC went public in 1995, and is a leading provider of complete predictive cus-
tomer relationship management solutions for service industries. Red Herring rated
HNC as one of the top 100 public companies in 1998, and in 1999, Fortune
magazine listed HNC as one of the 100 fastest growing companies. Total sales
from HNC’s SBIR-developed technologies now exceed $230 million (1988
through 1998).

II-VI developed a process under a DoD SBIR contract that substantially reduced
the defects in optical coatings used with high-energy lasers. The technology was
so successful that it was commercialized during, and was in full operation by the
end of, phase II. Since 1988, the technology has generated approximately $30
million in revenue, 20 to 30 percent of the sales have been to the DoD or defense
contractors, including Hughes Aircraft, Raytheon, Martin-Marietta, Texas Instru-
ments, and Westinghouse. II-VI has developed a number of other commercially
successful technologies by participating SBIR, and sales from its SBIR-related
product lines total more than $63 million since 1987.



Integrated Systems, Inc.

Under the DoD SBIR program, Integrated Systems developed a technology for
the efficient writing of embedded software, including software for a robot that
loads munitions, which had important spin-offs in the automobile industry. Cumu-
lative sales from the SBIR-developed technology have exceeded $100 million,
about 15 to 20 percent of which are from sales to the DoD or prime contractors.
Integrated Systems, which began as a start-up company, is now publicly traded on
the NASDAQ with a market valuation of just under $400 million.

Integrated Systems’ embedded software is used in a variety of commercial appli-
cations, including the gas pumps that enable customers to pay at the pump with a
credit card. Among its many defense applications, Integrated Systems’ technology
was used to develop all of the software for the DC-X experimental launch vehicle.
According to the prime contractor (McDonnell Douglas), the software reduced
both the cost and the time of software development by more than 50 percent.
DC-X was the first launch-vehicle project in which software was developed ahead
of hardware, and within schedule and budget.

Irvine Sensors Corporation, Inc.

Irvine Sensors Corporation developed a chip-stacking technology using funding
from NASA’s SBIR program and a small contract from the Air Force. The tech-
nology enables 4 to 8 computer or memory chips to be glued into a small stack in
the footprint of a single chip. After phase II, IBM and Irvine Sensors invested
more than $20 million to develop the technology into a manufacturable product.
About half of the $10 million annual sales are to DoD or defense contractors, and
the rest are to private-sector customers. Sales are expected to increase signifi-
cantly.

M. Technologies, Inc.

V1.0

M. Technologies developed a “smart bomb rack” under the Navy and Air Force
SBIR programs and was awarded a $26 million production contract from the Air
Force to produce the rack for the F-16/Block 50 aircraft (approximately 350
planes). The smart bomb rack doubles the number of smart bombs that the aircraft
can carry and deploy. Smart bombs use the global positioning system to hit their
targets accurately.
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Magnetic Imaging Technologies, Inc.

Under the Air Force STTR program, Magnetic Imaging Technologies has devel-
oped a magnetic resonance imaging (MRI) technology, originated by a Princeton
University physics professor, that creates images based on gas rather than liquid
(as under the existing MRI technology). Thus, for the first time, this technology
enables clear imaging of the ventilation in a patient’s lungs—a major break-
through in diagnosing lung diseases and disorders, including, for DoD, the expo-
sure of soldiers to chemical weapons during battle.

The company initially attracted more than $1 million in outside investment to add
to the DoD’s funding of $600,000, including a cash investment from the individ-
ual who headed General Electric’s development of the initial MRI technology 20
years ago. The company has since attracted more than $15 million in additional
private investment, and was recently acquired by Nycomed Amersham, Inc., a
world leader in diagnostic imaging. The technology is undergoing clinical trials
and awaits final approval by the Food and Drug Administration. The company’s
market size exceeds $100 million.

Ophir Corporation

An infrared-absorption hygrometer, developed by Ophir Corporation under the
Army’s SBIR program for assessing atmospheric conditions before firing artil-
lery, found its primary military application in the Air Force’s fleet of B-2 bomb-
ers. Specifically, this technology led to developing a “pilot alert” system, which,
as installed in the B-2, warns the pilot if the plane is about to produce a trail of
condensation that could be detected by enemy radar. Sales to date to both the Air
Force and commercial customers exceed $27 million.

ParaSoft Corporation

ParaSoft Corporation developed a software debugging program under the MDA
SBIR program that has broad application for DoD, major defense contractors, and
the private sector. ParaSoft’s lead product, Insure++, highlights possible bugs in
lines of software and gives the author an opportunity to correct them. The soft-
ware is used by most major developers of commercial software (e.g., IBM, Lotus,
and Microsoft) and organizations that develop software for in-house use, e.g., Na-
val Research Lab, Lockheed Martin, Hughes Aircraft, Boeing, Pratt-Whitney, the
Internal Revenue Service, and the U.S. Postal Service. As of March 1999, In-
sure++ had generated more than $30 million in sales. ParaSoft has grown from

three employees in the early 1990s, to 120 employees, and continues to grow rap-
idly.



Power Spectra, Inc.

Under a DoD SBIR contract, Power Spectra developed and tested a bulk ava-
lanche semiconductor switch activated by a laser. The switch can deliver 15 kilo-
volts in less than a nanosecond and can achieve this in excess of a billion times
during its life. Boeing Corp. was the principal source of financing after phase II,
supplying $21 million since 1989 for developing the technology into a product
with broad commercial and military applications—primarily ultra-wide-band ra-
dars for penetrating foliage and the earth. The technology has since become clas-
sified, and the primary customer is the military electronic warfare community.
Cumulative sales revenues from the switch are roughly $12 million: $9 million to
the DoD and $3 million to the private sector.

Savi Technology, Inc.

V1.0

Savi Technology recently developed the industry’s first radio computer tag, the
“SaviTag,” using a combination of Navy SBIR funding and private venture capi-
tal. The SaviTag—a radio transceiver with an embedded microcomputer—can be
attached to military cargo containers, or any other crate or container used for
transport, and will track the container’s location and contents automatically. The
SaviTag was developed with just $2.5 million in SBIR funding (three awards) and
has become a central element in the DoD’s Total Asset Visibility (the DoD effort
to be able to pinpoint the location and content of every plane, ship, tank, and
cargo container in transit around the world). Savi has received military contracts
totaling more than $185 million, and DoD uses the SaviTag in a large segment of
its logistical operations, including almost all shipments into Bosnia.

The SaviTag solves a very real problem for DoD. During Desert Storm, more than
half of the 40,000 cargo containers shipped to the desert, including $2.7 billion
worth of spare parts, went unused, according to a General Accounting Office re-
port. The Army has estimated that if an effective way of tracking the location and
content of the cargo containers (e.g., the SaviTag) had existed at that time, DoD
would have saved roughly $2 billion. The SaviTag already has resulted in major
efficiencies in our logistical operations in Bosnia, although the savings have not
been precisely estimated.

The SaviTag also has major applications in the private sector, particularly in the
commercial trucking, rail, and shipping industries. Savi Technology’s sales to the
private sector are projected to be $20 million this year and are increasing rapidly.
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Science Research Laboratory, Inc.

Under four DoD and DOE SBIR awards between 1989 and 1993, Science Re-
search Laboratory (SRL) developed a cluster of solid-state pulsed power tech-
nologies that made excimer lasers, for the first time, a commercially viable tool
for the UV lithography used in writing current-generation integrated circuits onto
computer chips. Specifically, these SBIR-developed technologies did the follow-

ing:

¢ Eliminated missing laser pulses observed with the older (“thyration
switch”) technology, thereby stabilizing the laser power, improving dose
control to the semiconductor wafer, and greatly improving chip yield

¢ Increased the lifespan of the laser driver by a factor of 100 and the lifetime
of the laser head by a factor of 10 to 20, thereby reducing the annual
maintenance costs of the laser from $250,000 to $50,000.

Because of these technologies, excimer lasers represent the state-of-the-art tech-
nology for writing circuits onto a chip. Using excimer lasers has enabled reducing
the critical dimensions of the circuits from 0.35 microns to 0.25 microns with the
existing KrF laser technology, and ultimately will lead to critical dimensions of
0.1 microns with the new ArF laser technology. The result has been a significant
increase in the computing power of virtually every military and commercial sys-
tem developed in recent years.

SRL commercialized these technologies through a license to Cymer, Inc., which
went public in 1996 on the basis of these technologies. Cymer now produces and
sells approximately $200 million annually in lasers for Cannon, Nikon, and
ASML.

Silicon Designs, Inc.

Under the Navy and MDA SBIR programs, Silicon Designs developed the “accel-
erometer” used in most DoD missile systems, including Patriot PAC-3, AIM-9X,
ESSM, Hellfire 2, and Javelin. The accelerometer is a sensor that tells the missile
to arm itself when it reaches a certain speed. This technology replaced a mechani-
cal switch used in earlier missile systems, which was significantly less reliable
and cost five times as much.

Silicon Design’s accelerometer also is used in all new Ford and Chrysler automo-
biles produced in the United States. In the automobiles, it triggers the inflation of
the airbags when the car decelerates abruptly during an accident. As in the missile
systems, this technology replaced a mechanical switch, which was significantly
less reliable, several times as expensive, and, unlike the accelerometer, could not
be tailored to respond differently to different types of impacts.
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Total sales of the accelerometer to DoD and commercial customers are $40 mil-
lion per year. DoD’s initial SBIR investment was just $1.2 million.

Taylor Devices, Inc.

A computer program developed by Taylor Devices under the Air Force’s SBIR
program for determining how the MX missile could be protected against different
shocks (such as a nuclear bomb attack on a missile silo) is used in virtually every
major defense system built in recent years, including the Seawolf-class subma-
rine, Los Angeles-class submarine, Aegis cruiser, Arleigh Burke destroyer, B-2
bomber, Tomahawk missile, THAAD missile, and M109 A-6 Paladin. For exam-
ple, on the Seawolf submarines, the Navy used this technology to determine that a
particular COTS isolator was the most cost-effective way of protecting the sub-
marines against the shock of mine detonation and torpedoes, which resulted in
millions of dollars in savings over using a much more expensive military-specific
alternative. This technology also has had significant commercial applications pro-
tecting buildings in seismic risk areas, including the San Francisco Civic Center,
against earthquake damage. Sales since 1992 exceed $29 million, of which
roughly 75 percent have been to the private sector.

ViaSat, Inc.

Under the Air Force SBIR program, ViaSat developed a “demand assigned multi-
ple access” networking technology that is now used for both military and com-
mercial satellite communications. Subscribers equipped with this technology can
access a satellite channel on demand—which means that each subscriber uses sat-
ellite resources only for the time they are communicating rather than setting up a
dedicated channel (as was necessary under the previous technology) for an ex-
tended period. The network can serve approximately 10 times as many users dur-
ing a day. ViaSat’s military sales and orders to date are approaching $90 million
for subscriber and network control terminal equipment. Initial commercial sales
(to AT&T, Hutchison, and others) are $7 million and increasing rapidly, with
commercial satellite communication markets reaching into the hundreds of mil-
lions of dollars annually.

Vista Controls Corporation

V1.0

Vista Controls Corporation developed an advanced electronic computing card
through the SBIR program. The card is used in military tanks, helicopters, and
training and simulation systems, as well as in commercial vehicles, such as rail-
road cars. Cumulative sales to DoD customers—including the Army, Air Force,
and Marines, through such prime contractors as United Defense, General Dynam-
ics, and Lockheed—total approximately $20 million. Cumulative sales to private-
sector customers, including Union Switch and Signal, total about $5 million.
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TECHNOLOGY TRANSFER

Although this guide does not specifically treat technology transfer,” we offer
these success stories”® because much of the technology that is transferred from
government to industry later returns to the government as commercial products.

Applied Research Laboratory at the Pennsylvania State University

Technology transfer and deployment are principal missions of the Applied Re-
search Laboratory at the Pennsylvania State University. The laboratory champions
the transfer of advanced technologies and manufacturing processes, in partnership
with industry and Navy R&D centers, to acquisition programs and the fleet. The
laboratory’s charter promotes transferring technology for economic competitive-
ness and supports congressional and DoD mandates for transferring federally-
funded technology to the commercial sector. Technology transfer projects range
from assisting with implementing COTS technology for enhancing productivity,
to implementing advanced technologies for developing new products or proc-
esses.

The Applied Research Lab at the Pennsylvania State University developed many
technologies under federal projects and non-sponsored departmental research. The
laboratory’s relationships with small companies; its teaming skills with govern-
ment, industry, and academia; and its problem-solving focus, all have consistently
led to transferring and deploying technology effectively. In addition, the lab con-
tinues to expand and upgrade its facilities and develop new strategic government
and commercial alliances. The lab hosts national symposia, highlighting areas of
technical expertise, and sponsors detailed hands-on workshops for transferring
technology to government and industry.

Technology transfer is particularly concentrated on supporting economic devel-
opment for industry in Pennsylvania. These efforts include transferring Navy,
DoD, and other government-funded developed technology, and directly develop-
ing technical support and proposals; directly supporting contracts; and training
and teaching continuing education. Industrial development programs take several
forms. The lab can work for other projects under a contract, or do the work itself
under a contract to industry. Other forms of assistance include consortia programs
and projects and state-funded efforts.

State funding and assistance programs give the lab the opportunity to work with
small, entrepreneurial companies in ways that lead to developing thriving compa-
nies and new industries. One example is GEO-Form, a small, environmental engi-
neering startup in Girard, Pennsylvania. The lab helped GEO-Form design and

 Technology transfer is the process of sharing knowledge gained in federal laboratories with
the private sector, generally for encouraging new commercial markets and applications.

% Accessed in October 2001 from the Defense Technical Information Center’s “TechTransit”
Web site at http://www.dtic.mil/techtransit/.

C-23 V1.0


http://www.dtic.mil/techtransit/

manufacture a biological reactor system prototype for municipal wastewater
treatment to meet the Pennsylvania Department of Environmental Resources’ cer-
tification trials. The result was an all-composite design that outperformed existing
and competing systems many-fold, and met performance and cost requirements.
Each component is produced by the most efficient available manufacturing proc-
ess. The system is being installed at all highway rest stops in Pennsylvania, and
the company is expanding worldwide.

The Lab’s technology transfers and deployment have been successful in many
technology areas, such as shearography, spectroscopy, turbine-blade stripping,
laser cladding, spectro/paint characterization, fatigue amelioration, and welding of
lightweight structures. Industrial success stories include laser cutting and welding
of aluminum for automotive applications, laser cladding of struts for fabricating
and repairing heavy equipment components, laser welding of medical equipment,
laser cutting of bicycle frame components, development of lightweight composite
frames for high-performance bicycles, and improvements in laboratory centri-
fuges. Details of these and similar success stories are on the ManTech program’s
website at http://www.dodmantech.com/successes/index.shtml and on the Applied
Research Laboratory at Penn State’s website at http://www.arl.psu.edu.

Department of Energy

NASA

V1.0

At the Oak Ridge Operations, Department of Energy, dedication to technology
transfer has been manifested in several ways, including appointing a vice presi-
dent and strong support staff. The Licensing Program is another example and has
established 75 licenses that have generated more than $2 million in royalties from
more than $66 million in sales. A program of royalty sharing uses the receipts for
payments to inventors, awards to other personnel, payment of patent and technol-
ogy transfer costs, and federal income taxes. The Partnership Development Pro-
gram bridges the gap between government-funded R&D and technology
commercialization. It promotes a range of relationships, including cooperative
research and development agreements (CRADASs). Today, the 66 CRADAs in ef-
fect are valued at more than $97 million. Other companies and entities can use
some of the most advanced facilities in Oak Ridge. The Oak Ridge Centers for
Manufacturing Technology have been established and modern equipment has
been moved to the more accessible Y-12 facilities. Relationships also have been
established with the state of Tennessee and the southeast region to assist manufac-
turers.

Technology transfer always has been a major thrust for the NASA centers. In the
past, NASA’s Marshall Space Flight Center (MSFC) focused its technology trans-
fer resources on assisting industry and small businesses. The NASA field agents
located industry problems and provided companies with as much as 40 hours of
free technical assistance. However, such services eventually put a strain on
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MSEFC’s resources and detracted from the center’s primary mission. Inadequate
resources were applied to partnerships for developing and deploying technology,
managing intellectual property, licensing patents, transferring technology, and
doing case studies about success stories. To better meet the needs of internal and
external customers, MSFC restructured its technology transfer program in 1997.

The structure of the new technology transfer program was changed from a hierar-
chical, stovepipe framework with little communication or interaction among units
to a flat organization with an integrated, cross-trained team. In addition, the center
shifted its primary focus away from gratuitous extension services and set up eight
interdependent mission areas: technology development; small business programs;
new technology reporting; facilities commercialization; technology and software
commercialization; technology deployment partnerships; national, regional, and
local strategic alliances; and technology education and outreach projects for eco-
nomic development. These areas give MSFC a more cost-effective, balanced port-
folio of high-quality products and services. New objectives were identified to help
U.S. industry become more globally competitive, specifically through national
goals for the civilian space program and responsibilities of transferring NASA
technology. Under this new approach, MSFC applied business principles to gov-
ernment technology transfer processes to gain efficiencies, improve performance,
and align with mission requirements. The infusion of this strategy into NASA’s
traditional technology transfer mechanisms revitalized the overall program. As a
result, numerous methods and agreements now exist for transferring NASA tech-
nology to the private sector, such as the following:

¢ Research and development agreements: Arrangements between NASA
and private companies, for which the expenses of NASA facilities, per-
sonnel, equipment, technology, or capabilities are fully reimbursable, par-
tially reimbursable, or non-reimbursable by the private companies.

¢ Joint research agreements: Arrangements that are jointly funded and un-
dertaken by NASA and one or more private-sector companies.

¢ SBIR program and small business technology transfer contracts: Programs
designed to benefit small and disadvantaged businesses.

¢ Cooperative agreements, grants, and contracts: Methods used to stimulate
technology development and commercialization. Many NASA technolo-
gies are available for licensing with flexible agreements and mutually
beneficial exclusive and non-exclusive arrangements.

NASA uses different publications to highlight its technology transfer opportuni-
ties and success stories. NASA Tech Briefs is a monthly magazine that features
technical articles about emerging technologies from the NASA centers. This
magazine is published electronically (http://www.nasatech.com) and in hard copy.
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Aerospace Technology is a bi-monthly news summary about how NASA technol-
ogy is being used, and it covers the intricacies of actual technology transfer. This
news summary is accessible at http://www.nctn.hq.nasa.gov. NASA Spinoffs is an
annual compilation of success stories of NASA technology being used for im-
proving medical, environmental, manufacturing, construction, transportation,
safety, consumer, and computer products. This publication is available electroni-
cally (http://www.sti.nasa.gov/tto) and in hard copy. Users who visit the website
will find a searchable database for browsing technology transfer case studies. Ad-
ditional information can be obtained directly from the MSFC Technology Trans-
fer Office by visiting its website (http://www.nasasolutions.com) or by contacting
the office at 256-544-6700.

Since implementing its new approach to technology transfer, MSFC has compiled
success stories in all eight mission areas and satisfied its customers, both inter-
nally and externally, better. Technology is transferred to all mission areas interac-
tively and synergistically. During the past year, the number of patent licenses
increased by 108 percent and the number of partnerships increased by 67 percent.
The entire effort is contributing directly to U.S. national objectives for developing
and commercializing space technology.

TECHNOLOGY TRANSITION

These success stories represent the efforts of recent ONR technology transition
initiatives. Dr. James DeCorpo, Chief Technology Officer, ONR, provided the
“2,000 CTO Successful Transition Stories” during an interview in Arlington, Vir-
ginia, on November 29, 2001.

Advanced SEAL Delivery System Propulsion Batteries

A 2-year collaborative effort among six government organizations will transition
the Advanced SEAL Delivery System (ASDS) from current silver-zinc to lithium-
ion battery propulsion. Using lithium-ion batteries increases mission capacity,
provides 20 times more charge-discharge cycles, requires less maintenance, and
allows more training time. Submarines carrying ASDS will avoid installing the
nitrogen system required for silver-zinc batteries. This transition avoids $200 mil-
lion in ASDS life-cycle costs for batteries, maintenance, and submarine modifica-
tions.

All-Optical Towed Array

The state-of-the-art, all-optical towed array features improved cost, reliability, and
performance and will be purchased for installation onboard SSN-688 and SSN-
774 class submarines by fiscal year 2004. This transition capitalizes on previous
research by ONR and a proposal to the SBIR program, leading to a full engineer-
ing and manufacturing development program by Naval Sea Systems Command
(NAVSEA) commencing in 2003.
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Commercial Emulator for E-2C Group II Mission Computer

The Navy plans to operate Group II E-2C aircraft until approximately 2015. In
1999, Litton stopped supporting the L.-304 mission computer (designed in the
mid-1960s); all spare parts must now be obtained from stricken aircraft. An emu-
lator has demonstrated executing the L-304 binary code on a COTS microproces-
sor. The emulator contains a virtual component environment that allows
concurrent execution of legacy and modern C++ binary code, made possible by
the additional throughput and memory of modern processors. This transition saves
$140 million in costs over 15 years, saves 600 pounds of aircraft weight, and in-
creases the mean time between failures to more than 100 times that of the current
computer.

Commercial Steel Certification for CVNX

The CVNX requires a service life allowance of 2,000 long tons to accommodate
additional or heavier equipment, machinery, and configuration changes over the
ship’s initial 20 years of service life. An efficient way to achieve this weight al-
lowance is to build the hull and other ship structure with commercially-available
HSLA-65 steel, which exhibits significantly greater strength and toughness than
the steel presently used in hull structure of aircraft carriers. This transition enables
certifying the HSLA-65 steel for use in the new CVNX carrier and will allow all
future Navy surface ships to be built with this modern steel.

Conformal Acoustic Velocity Sonar

The transition conducts a crucial at-sea patch test of piezoelectric array compo-
nents with potential for reducing the weight and cost of submarine acoustic ar-
rays. Using piezoelectric sensors in the conformal acoustic velocity sonar array
will also be an evolution path for future submarine technology. When successful,
it will save an estimated $8 million to $13 million per ship compared with the cur-
rent lightweight wide aperture array.

Electronics Thermal Management for AAAV and EA-6B

As electronic components become more compact and powerful, they generate
more heat inside their racks, cabinets, and enclosures. This transition is the first
military exploration of a new form of thermal management for these largely
COTS components. It tests the new technology in the harsh environment of the
advanced amphibious assault vehicle to determine its maturity and effectiveness.
The EA-6B program is monitoring the results for including the technology at
Milestone C in 2003.

C-27 V1.0



Environmentally Adaptive Algorithms for AN/SQQ-89 Sonar

Progress made by ONR in algorithm, software, and computing designs now can
be transitioned into environmentally adaptive software for shallow-water opera-
tions using legacy deepwater sonar systems. This transition is an at-sea test of the
concept using “clip-in” computers loaded with experimental shallow-water proc-
essing software. The at-sea testing will enable gathering operator feedback data
and fine-tuning of the algorithms before including the software changes into the
AN/SQQ-89 systems that will be procured after the tests. These tests are the first
steps toward “adaptive control” of sonar pulses so they fully exploit existing wa-
ter conditions, shallow or deep.

F/O Fibre Channel Data Backbone for F/A18 E/F

The original program plan to construct F/A-18 E/Fs with copper wire in the avi-
onics backbone has been overtaken by newly available COTS fiber data transmis-
sion technology. Moving this technology into aircraft production not only reduces
weight, volume, and total ownership cost, and it eliminates the need for modify-
ing the backbone later to carry greater amounts of information. This transition re-
duces the cost of virtually every future avionics upgrade.

High-Performance Missile Batteries

New technology can provide lifetime batteries for the D-5 strategic missile sys-
tem. This transition identifies the technical elements, demonstration, and engi-
neering development needed to insert these high-performance, long-life batteries.
This transition eliminates periodically replacing batteries throughout the missile’s
service life.

Intelligent Shock Mitigation and Isolation System for LPD-17

Using a computer chip inside a sophisticated shock absorber to control its re-
sponse, shocks experienced by electronics cabinets can be reduced to COTS lev-
els. Each of the 12 ships of the LPD-17 Class will have more than 100 electronics
cabinets that must be technologically refreshed periodically, largely with unmodi-
fied COTS components. The Intelligent Shock Mitigation and Isolation System
(ISMIS) technology will isolate these electronics cabinets from routine vibration
and shock loads. ISMIS produces an “ultra-low g” environment that reduces or
eliminates shock qualification testing for these cabinets and the components in
them. This reduction in testing time and expense will facilitate quicker and less
costly technology refresh, opening up more COTS options at substantially lower
costs.

V1.0 C-28



Success Stories

Marine Communication Interface Module

The Marine Communication Interface Module (MCIM) is a common set of inter-
face modules for HF/VHF/UHF bands. MCIM permits multiple legacy radios, and
future digital radios when available, to connect with existing antennas and other
system components without needing costly component-specific developments.
The module also resolves co-site interference issues and efficient allocation of
resources for voice, video, and data; and it decreases command and control (CZ)
platform costs, weight, and footprint. MCIM will be a standard C* interface that
will transition into upcoming block upgrade schedules for Marine Corps UOC,
LAV-C2, and UH-1 programs. It has potential application to various other naval
platforms.

Precision Terrain-Aided Navigation

Recent advances in terrain-aided navigation make possible a highly accurate (and
GPS-independent) navigation system for tactical Tomahawk cruise missiles. This
transition has the technical elements, criteria, modeling and simulation, captive-
carry flight tests, and other technical information needed to bring this navigation
system into Tomahawk engineering and manufacturing development.

Reactive Material Warheads

Capitalizing on previous ONR and NAVSEA R&D investments, this transition is
a short, intense, collaborative program for maturing reactive warhead material
technology. The transition will generate a large (approximately 50 percent) in-
crease in warhead lethality for three frontline missile systems against many types
of targets.

Synthetic Aperture Sonar for Long-Term Mine Reconnaissance
System AN/BLQ-11

Rapid transition of synthetic aperture sonar (SAS) will provide ultra-classification
(near ID) of mine-like objects at six times the range and three times the coverage
rate of existing classification systems. The increased capability will improve the
long-term mine reconnaissance system (LMRS) area coverage rate and extract
additional features to improve classifying targets. In shallow water, SAS will en-
able classifying and potentially identifying actual mines among the hundreds of
objects that may appear to be mines. This transition provides technology integra-
tion, modeling, analysis, and demonstrations needed to move SAS into producing
the AN/BLQ-11 mine reconnaissance systems.
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Virginia-Class Multi-Level Security

This transition develops a COTS multi-level security system in software in a sin-
gle tactical network aboard Virginia-class submarines, instead of adding hard-
ware. The system will be developed in cooperation with the National Security
Agency and will provide multi-level security for data routing, network transmis-
sion, and information storage. This avoids the estimated $76.8 million for integra-
tion and design costs of a hardware solution.

Wave Division Multiplexing/Fiber-Optic Network for EA-6B

V1.0

DoD relies on the Navy EA-6B for radar support missions. The existing mission
equipment has been modified at least five times. Capturing recently developed
wavelength division multiplexing technology from the commercial world, this
transition will eliminate copper coaxial cables for RF and enable huge increases in
data transfer rates, speed and efficiency. At the same time, it will reduce weight,
and give wider bandwidth and improved resistance to electronic attack.
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Appendix D
Technology Transition Planning and Pathways

The basic elements to consider when devel oping technology transition plans are
summarized below. The general pathways to transitioning technology, shown in
Figures D-1 and D-2, are ways in which technology can be provided to the DoD
USEY.

TECHNOLOGY TRANSITION PLANS

No generic template is available for a successful technology transition plan. How-
ever, al technology transfer plans have e ements in common. In general, technol-
ogy trangition plans should have the following elements:

¢ A technology development outline. This describes the technology devel-
opment pathway in detail.

¢ Expected outcomes of the project. The outcomes should be measurable
and achievable “exit criterid’.

¢ Funding strategy. The strategy names the resources to be provided accord-
ing to source, amount, and timing.

¢ Schedule and milestones, including a transition or handoff schedule.
¢ Identification of the “customer.”
& Acquisition strategy and integration plan.

¢ |ssues and risks—for cost, schedule, technical, manufacturability, sus-
tainment.

¢ Signed “customer” and program manager agreement for funding, sched-
ule, and deliverables.

¢ “Customer” funding strategy for acquisition and fielding.

¢ Plan from multiple sources for using the technology, and encouraging
innovation in the program.
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Figure D-1. Pathways to Transition
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Note: “Pathways to transition” outlines the major funding decision points in relationship to DoD technology
readiness levels (TRLs). The TRLs shown are representative of typical decision points, but are not fixed.
“Contract” means a contractual instrument appropriate for the situation, such as FAR Part 12, FAR Part 15,
maodifications (e.g., value engineering change proposals), or other transactions.

Figure D-2. Small Business-Unique Pathways to Transition
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Note: “Pathways to transition” outlines the major funding decision points in relationship to DoD TRLs. The TRLs
shown are representative of typical decision points, but are not fixed. “Contract” means a contractual instrument
appropriate for the situation, such as FAR Part 12, FAR Part 15, modifications (e.g., value engineering change
proposals), or other transactions.
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Appendix E
Research and Technology Protection Planning

Research and technology protection (RTP) planning should begin early during
pre-acquisition and extend through to demilitarization and disposal.

Although science and technology information is usually suitable for unlimited
public release, sometimes the information is classified for national security. Also,
sometimes the information becomes controlled unclassified information (CUI)
because of restrictions imposed by regulation or statute. The research, develop-
ment, test and evaluation (RDT&E) site directors are encouraged to monitor their
classified information and CUI to find technologies whose intrinsic military value
is so clear that the site director wants to encourage people from classified infor-
mation (Cl) ard security to give specialized support in these technology areas.
Technical information recommended by the site directors for specialized support
is known as designated science & technology information (DS&TI).

Once an acquisition program is established, the program manager is responsible
for reviewing technologies in the program to determine if critical program infor-
mation (CPI) exists. If the program has CPI, a program protection plan (PPP)
must be developed to ensure that the protection of information continues, not only
during acquisition but through demilitarization and disposal as well.

Protection of DS& T1 and CPI will range from educating scientists and engineers
performing fundamental research about threat awareness to implementing a PPP.
The Department of Defense Directive (DoDD) 5200.39 outlines protecting infor-
mation. Information about establishing a security classification guide isin DoDD
5200.1-R or DoDD 5220.22-M.

DoD CI organizations have specialy-trained individuals who give tailored Cl
support to protecting research and technology. A Cl support plan (CISP) will out-
line how CI specialists will work with the owners of the information and proc-
esses to protect the research and technology information from inadvertent
compromise and threats. A CISP must be developed for each RDT&E facility and
each acquisition program with CPI.

The PPP is the single-source document used for coordinating and integrating all
protection designed to deny CPI access to anyone not authorized or not having a
need-to-know. In addition, the PPP prevents this type of information from being
inadvertently disclosed to foreign interests. The PPP must contain provisions for
denying inadvertent or unauthorized access by foreign interests. If there isto be
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foreign involvement in the program’ s development or foreign access to the sys-
tem, the PPP will include a technology assessment and control plan (See
DoDD 5530.3).

When applicable, the PPP will address anti-tamper techniques and system security
engineering (SSE). Acquisition program managers responsible for U.S. systems
that may be co-developed by or sold to foreign governments, or that might not
remain in U.S. control (e.g., theft, battlefield loss) must develop and implement
these measures. The measures alow the United States to meet foreign customer
needs for advanced systems and capabilities while ensuring that U.S. technol ogi-
cal investment and equities are protected.

PROTECTION IN INTERNATIONAL PROGRAMS

V1.0

In the current global environment, the DoD tries to include foreign allies and
friendly foreign countries as partners in developing, acquiring, and managing the
life cycle of defense systems. Early involvement with foreign partners is encour-
aged; such cooperative foreign government partnerships should begin whenever
possible when requirements are being defined. By successfully developing pro-
grams cooperatively, the desirable objectives of standardization, commonality,
and interoperability will be promoted. The U.S. government and its foreign gov-
ernment partners will benefit from shared development costs, reduced production
and procurement savings from economies of scale, and strengthened domestic in-
dustrial bases. Similarly, DoD is pivotal in executing security cooperation pro-
grams that support national security objectives and foreign policy goals. U.S.
defense system sales are a mgjor aspect of security cooperation.

The overall protection of technology has many facets as it moves through research
and acquisitions. Proper marking of technical data, and up-to-date classification
guides assist in the process. Before discussing technology with a potential interre-
tional partner, DoD must review the technology to be disclosed and make a deci-
sion about disclosing the technology as described in DoDD 5230.11 “Disclosure
of Classified Military Information to Foreign Governments and I nternational Or-
ganizations.” Non-government laboratories and private companies participating in
the program must consider export- licensing requirements even to begin discus-
sions with nonU.S. persons. Visits and assignment of foreign personsto a DoD
location to participate in the programs must be arranged in accordance with
DoDD 5230.20 “Visits, Assignments and Exchanges of Foreign Nationals.”

Partnering with the larger “security community” during an endeavor in which for-
eign participation is a possibility will mitigate risk of compromising technology
and prevent security requirements from becoming an obstacle to the program pro-
gressing. The security community has established working relationships with their
counterparts in other nations for standardizing requirements and resolving prob-
lems expeditiously. Make the relationships a resource for your success.



Appendix F
Glossary

Acquisition

Acquisition community

Advanced Concept
Technology Demonstration
(ACTD)

Advanced Technology
Demonstration (ATD)

Affordability objective
Application brokers

Arms Export Control Act

Assistance

The act of acquiring goods or services for directly benefiting the
government or for its use, e.g., buying something that the
government needs.

The program managers, product managers, staffs, and
organizations that manage the development, procurement,
production, and fielding of systems. They provide new,
improved, or continuing materiel, weapons systems, or
information system capabilities or services for a validated
operational or business need.

ACTDs are pre-acquisition programs designed to enable users to
understand proposed new capabilities for which no user
experience base exists. Specificaly, ACTDs provide the
warfighter an opportunity to develop and refine its concept of
operations to fully exploit the capability under evaluation; evolve
its operational requirements as it gains experience and
understanding of the capability; and operate militarily useful
guantities of prototype systemsin realistic military
demonstrations, and on that basis, assess the military usefulness
of the proposed capability.

A process for managing science and technology programs that
demonstrates a military capability in ajoint warfighting
experiment, battle lab experiment, demonstration, field test, or
simulation.

An indication by the warfighters of the relative economic value a
capability has when compared to alternative or competing
priorities for budget resources.

Acquisition and sustainment program managers who link
technology programs with weapons system developments to
ensure the technology being developed will be applied to
systems.

The International Security Assistance and Arms Export Control
Act, Public Law (P.L.) 94-329

Supporting or simulating activities for improving the public good.
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Award-term incentive

Best vaue

Blocked requirement

Broad Agency
Announcement (BAA)

Capability analyses

Colors of money

Commercia industry

Contracting strategy

Contractor logistics
support (CLS)

A performance-based (norcash) incentive designed to entice a
contractor to transition aworkload well, provide superior support,
and control prices by extending or reducing the term directly
depending on performance.

Represented by an item or process that consistently performs the
required function and has the lowest total cost. Best value
includes increased performance as well as reduced costs for
developing, producing, acquiring, and operating a system.

Also known as a“phased” requirement. One approach to

devel oping requirements or capability documents to support
evolutionary acquisition. Rather than waiting for the final
capability, a system can be developed and fielded in *blocks,”
which progressively increases the capability for the warfighter.

A competitive solicitation method, which can be used for basic
and applied research (science and technology) and for developing
“state-of-the-art” goods or services not related to developing a
specific system or procuring hardware. The BAAs are announced
on the Federal Business Opportunities website* and are general in
nature, describing areas of research interest (including criteria for
selecting proposals) and soliciting the participation of all offerors
capable of satisfying the government’s need.

Builds on the mission analyses and determines capability-based
mission needs, usually expressed as opportunities and
deficiencies. Capability analyses help determine needs for future
doctrine, organization, training, leadership, materiel, personnel,
and facilities capabilities.

A term used to describe funding according to the different

appropriations used by the Department of Defense (DoD), e.g.,
research and development, operations and maintenance.

For profit and not-for-profit nongovernmental and non-academic
entities.
Motivating the contractors to provide a best-value (from the

perspective of the overal life-cycle cost-effectiveness) solution
and transitioning into procurement without losing momentum.

Maintenance and support done by the original equipment
manufacturers or systems integrators.

! http://www.fedbizopps.gov
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Cooperative agreement

Critical success factor
(CSF)

Cultural barriers

Defense Acquisition
Challenge Program

Defense Acquisition
System

Defense contractor

Defense industry

Defense Production Act
Title Il Program (Title111)

Defense Technical Area
Plan (DTAP)

Glossary

A lega instrument used by afederal agency to enter into a
relationship whose principal purpose is assistance (that is,
transferring something of value to the recipient for carrying out
support or stimulation authorized by U.S. law). A form of
financial assistance for circumstances in which the government
wants to participate jointly with the recipient and to be
substantially involved in the program. (See grant.)

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
based on performance.

The disincentives, communication shortfalls, and suboptimization
that occurs among the different communities that transition
technology.

A new program required by the fiscal year FY 03 National
Defense Authorization Act. The Secretary of Defense, acting
through the Under Secretary of Defense for Acquisition,
Technology, and Logistics, will establish a program to enable
increasing the introduction of innovative and cost-saving
technology in the DoD acquisition programs.

A system for securing and sustaining the nation’s investmentsin
technologies, programs, and product support needed to achieve
the National Security Strategy and support the United States
Armed Forces. The primary objective for the system is to acquire
high-quality products that satisfy user needs with measurable
improvements to fulfilling a mission and operational support, in
time, and at afair and reasonable price.

A commercia entity that traditionally does a significant part of its
business with DoD.

The commercial companies that support DoD.

This act creates 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.

Documents the focus, content, and principal objectives of the
overal DoD science and technology (S&T) effort. DTAP s
organized according to technology areas and is a horizontal
overview of programs from all services and agencies.
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Defense Technology
Objective (DTO)

Developmental test

Defense Technical
Information Center (DTIC)
Independent Research and
Development (IR&D)
database

Dual-use technology

Engineering and
Manufacturing Readiness
Level (EMRL)

Evolutionary acquisition

Execution of funds
Export Administration Act

Fielded systems

V1.0

Objective that is used to guide the investment in S& T. Each DTO
describes a specific technology advancement that will be
developed or demonstrated, the anticipated date of technology
availability, the specific benefits resulting from the technology
advancement, and the approximate funding required to achieve
the new capability.

Any engineering-type test used to verify the status of technical
progress, verify that design risks are minimized, substantiate
achieving contractually required technical performance, and
certify readiness for initial operational testing.

A forum for obtaining information about IR&D projects and
results.

A technology that has both military utility and sufficient
commercia potential to support aviable industrial base.

Extends the idea of technology readiness levels (TRLS) to
engineering and manufacturing issues. EMRLS use engineering
and manufacturing readiness levels to support assessments of the
system engineering and design, and the maturity of the resulting
design, related materials, tooling, test equipment, manufacturing
processes, quality and reliability, and key characteristics for
ensuring a producible and affordable product.

An acquisition strategy that defines, develops, produces or
acquires, and fields an initial hardware or software increment (or
block) of operational capability. Evolutionary acquisition is based
on technologies demonstrated in relevant environments, time-
phased requirements, and demonstrated manufacturing or
software deployment capabilities.

The process of obligating and committing funds.

Act that administers the exportation of most commercial and
dual- use technology.

Systems that have been procured and provided to operational
elements.
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Financial Community

Financial Management
System

Fixed-price contract

Focused logistics

Full dimensiona protection

Funding

Grant

Integrated architectures

Integrated Product and
Process Devel opment
(IPPD)

Glossary

The government organizations and personnel who manage the
resources needed by the other communities, and fund the
programs and systems needed for transitioning technology. The
financial community isin charge of financial activities, budget
officers who prepare and defend defense budgets, and personnel
who manage the spending or execution of those budgets. The
community also provides financial support by paying defense
contractors and supplying accounting information and services.

The system in which the funding is justified, obtained, and
allocated. The system provides needed resources to DoD’s
warfighters.

These contracts provide for afirm fixed price or, in appropriate
cases, an adjustable price. See the Federa Acquisition
Regulation, subpart 16.2.

One of the key operational conceptsin Joint Vision 2020, the
joint force vision for the future. Focused logistics is the ability to
provide the joint force the right personnel, equipment, and
supplies, in the right place, at the right time, and in the right
quantity, for al military operations.

One of the key operational conceptsin Joint Vision 2020, the
joint force vision for the future. Full dimensional protection is the
ability of the joint force to protect its personnel and the other
assets needed for executing assigned tasks decisively.

Choosing the proper strategy for obtaining the resources
necessary for acquisition.

A lega instrument used by afederal agency to enter into a
relationship whose principal purpose is assistance (that is,
transferring something of value to the recipient for carrying out
support or stimulation authorized by U.S. law). When assisting,
agencies must use grants if the federal agency does not
contemplate substantial involvement between it and the recipient.
(See cooperative agreement).

A representation, as of a current or future point in time, of a
defined “domain” in terms of its component parts, what those
parts do, how the parts relate to each other, and the rules and
constraints under which the parts function.

A management process for developing technology that integrates
al activities from product concept through production and field
support. The process uses multifunctional industry and
government teams to simultareously optimize the product and its
manufacturing and sustainment to meet the objectives for cost
and performance.
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Integrated product team
(IPT)

Intellectual property rights

Internationa Traffic in
Arms Regulations (ITAR)

Interoperability

Interoperability
requirement

Invention Secrecy Act of
1951

Joint experimentation

Joint Requirements
Generation System

Knowledge management

Legacy systems
Lessons learned

Manufacturing technology
(ManTech)

V1.0

Cross-functional and multidisciplinary teams that are used in
S& T and acquisition programs to address program management
and technical issues.

A company’ srightsin patents, copyrights, trademarks, and trade
Secrets.

Regulations that provide a broad authority for denying or
modifying proposed exports for reasons of national security or
foreign policy.

The ability of systems, units, or forces to provide services to, and
accept services from, other systems, units, or forces and to use the
services to enable them to operate effectively together. The
degree of interoperability should be defined when referring to
specific cases.

A requirement that ensures the interoperability of systemsin a
service, between services, and with allies and coalition forces.

The requirement also ensures that the technology can interface
with other systems on the battlefield.

Act that requires the government to impose “secrecy orders’ on
patent applications whose disclosure would be detrimental to
national security.

The application of scientific experimentation procedures to assess
the effectiveness of proposed (hypothesized) joint warfighting
concept elements to determine if elements of ajoint warfighting
concept change military effectiveness.

System responsible for reviewing requirements that support major
defense acquisition programs and other programs of specia
interest to the joint community. Under the oversight of the
chairman of the Joint Chiefs of Staff.

Collaborative effort for sharing technical knowledge in and
among organizations to ensure that technology enhancements are
woven into the product life cycle and transition technology.

Military systems and software whose acquisition has been
completed, and are in operation within the Services.

Knowledge or understanding gained from experience.

A DoD program that focuses on the need of weapons system
programs for affordable, low-risk development and production. It
provides the crucia 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.
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Materiel systems

Mission analysis

Modular opensystem

National Technology
Transfer Center (NTTC)

Nonttraditional supplier
(NTS)

Operational Requirements
Document (ORD)

Operational test

Other Transactions (OT)

Other Transactions for
Prototype Project.

Glossary

Weapons and other hardware systems.

Provides avision of the future, considering future strategy,
policies, threats, capabilities, doctrine, technology, and their
budgets. It helps identify needs for future doctrine, organization,
training, leadership, materiel, personnel, and facilities
capabilities.

An integrated business and technical strategy that facilitates the

integration of the latest technologies and products that facilitate
affordable and supportable modernization of fielded assets.

A leader in technology transfer and commercialization. NTCC
aids economic development through the mapping of technologies
needed to technologies available. It offers a complete portfolio of
products and services that enable U.S. companiesto find
technologies, facilities, and world-class researchers within the
federal labs and agencies with which they can partner.

An entity that does not normally provide goods and services to
the Department of Defense.

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. It is aso used to
develop the test and evaluation performance requirements for the
system.

Field tests, under realistic conditions, of any item (or key
component) of weapons, equipment, or munitions for the pupose
of determining the effectiveness and suitability of the weapons,
equipment, or munitions for use in military operations by typical
military users, and the evaluation of the results of such tests.

Term commonly used to refer to the 10 United States Code
(U.S.C.) 2371 authority to enter into transactions other than
contracts, grants, or cooperative agreements.

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. They
generally are not subject to the federal laws and regulations
governing procurement contracts.
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Phased requirement

Process improvement team
(PIT)

Procurement contract

Profit incentive

Requests for proposal
(RFP)

Requirements Community

Requirements Generation
System

Research and Development
(R&D) Community

V1.0

Also known as “blocked.” One approach to developing
requirements/capability documentsin support of evolutionary
acquisition. Rather than waiting for the ultimate capability, a
system can be developed and fielded in “phases’ which
progressively provides an increased capability for the warfighter.

A team of acquisition workforce specialists (including
technologists) who provide early involvement in the development
of warfighter requirements, from both the warfighting community
(operators) and the major commands (product users), before it
solidifies their requirements.

A system by which the government generally satisfies its
acquisition requirements. The framework for procurement
contracts is Federal Acquisition Regulations (FAR) and Defense
Federal Acquisition Regulations (DFARS) based, and those
regulations define a system that provides for quality productson a
timely basis at reasonable costs. The system relies on full and
open competition (with some exceptions) and is available to all
responsible contractors.

A provision in DFARS to increase the negotiated fee based on
contractor use of innovative technology. This incentive is based
on a Congressional desire to encourage innovation and is
completely consistent with DoD’ s objectives.

A solicitation method described in FAR Part 15 applicable to
procurement contracts. Using performance-based statements of
work, the government describes the results desired—or the
“what”—and allows the contractor to propose “how” they will
achieve the desired results.

The warfighters or their representatives who develop new
warfighting concepts and outline the capabilities needed to
support them. It validates the military requirements for new
capabilities and describes the specific performance parameters
that are required for new systems.

The system in which the vision of future warfare and
development of specific needs occurs. It also provides
information on the future mission needs of warfighters

The scientists, engineers, and other professionals that provide the
expertise necessary to field the technologies in military systems.
Its focus is on developing and supporting technologically superior
and affordable systems for warfighters. It evaluates technologies,
conducts applied research, performs engineering and design work
for candidate systems and components. It is responsible for
getting the technology to the field.
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Science and Technology
(S&T) Community

Security Community

Seed money

Share-in-savings (S1S)
provision

Simulation and Modeling
for Adaptive Real- Time
Networks (SMART Net)

Small Business Innovation
Research (SBIR)

Small Business
Technology Transfer
(STTR)

Solution space

Subcontract integration
plan

Supportability

Glossary

The academics, scientists and managers of S& T programs who
develop knowledge in the key technologies that will be needed
for future systems and equipment. It includes technology

devel opment sources such as government labs, agencies (e.g., the
Defense Advanced Research Projects Agency), and industry labs.
It focuses on developing and understanding technol ogies.

The intelligence, counterintelligence, security, and foreign
disclosure organizations, staffs, and personnel who provide
advice to the communities concerning technologies desired by
adversaries, capabilities for obtaining such technologies,
countermeasures for protecting the technologies, and
authorizations to transfer the technology to other countries.

Contracts, grants, cooperative agreements or other transactions.

Cost-based incentives now referred to by DoD as “ efficiency
savings.” 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.

Program uses a series of modeling and simulation tools to help
evaluate technology tradeoffs.

A program create by congressin 1982 to help small businesses
more actively participate in federal R&D.

A small business program that expands funding opportunitiesin
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.

The maximum flexibility allowed developers in determining how
essential capabilities are met.

A plan that encourages favorable partnerships between large and
small businesses, and encourages prime contractors to implement
the best technology solutions. It describes how a prime contractor
plans to maintain the competitive technology environment at the
subcontractor level and create competitive alternatives.

Building support into the design and emphasizing total system
support and operational sustainment. Ensuring the fielded
systems economically maintain a high state of readiness and
safety, with trained operators and maintainers, with the smallest
possible logistical footprint.
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Sustainment Community

Tech package
Technological
obsolescence

Technology investment
agreement (T1A)

Technology readiness level
(TRL)

Technology refreshment

Technology roadmapping

Technology transition

Test and evaluation
community

Traditiona defense
contractor (TDC)

Unfunded mandates
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The operators, program and product managers, item managers,
and logisticians who operate, maintain and improve the
equipment through the decades of service that are expected for
major systems. It provides a support environment that maintains
long-term competitive pressures and improves weapons system
reliability, maintainability, and supportability through technology
refreshment and other means.

A list of parts and detailed design specifications.

When a newer technology replaces an older one and the
capability to produce the older technology falls into disuse and is
gradually lost.

Allows 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.

How a program manager determines that a technology devel oped
by industry or a government laboratory is ready or mature enough
to transition into a production of quantities to satisfy the military
users.

A strategy to provide cost-effective support and upgrade
strategies, to keep a program ahead of the obsolescence curve.
This strategy should result in regular upgrades instead of major
end-of-life modifications or follow-on systems.

Involves the process of integrating warfighter needs with
resources and technology opportunities by mapping probable
paths for transition.

The process of applying critical technology in military systemsto
provide an effective weapons and support system—in the
guantity and quality needed by the wafighter to carry out
assigned missions and at the “best value” as measured by the
warfighter.

The government organizations and personnel who ensure that the
systems perform as intended, and are safe to operate in the
challenging military operational environment. It provides an
independent assessment of how well systems perform technically,
how well the system fulfills the requirements in requirements
documents, and whether systems are safe, operationally effective,
and suitable and survivable for their intended use in military
operations.

An entity that normally provides goods and services to the
Department of Defense.

Establishing a requirement for a capability without providing the
resources necessary to acquire the capability.
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Unsolicited proposal

Valley of death

Value engineering

Vaue Engineering Change
Proposal

Venture capital funding

Virtua Technology Expo
(VTE)
(see Appendix B)

Warfighter
Warfighter Rapid

Acquisition Program
(WRAP)

Glossary

Where industry creates 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 DoD.

Hiatus, or gap, in funding, as when a project “stalls” for months
awaiting funding.

Has two aspects: afinancia incentive to get contractors and
subcontractors to reduce the cost of systems, supplies, and
services and a rigorous methodol ogy to maximize cost reduction.
Contractors who participate in VE share in any net savings based
on their financial risk. The VE process is unique because it
maintains essential functions and lowers overall cost without
degrading performance, reliability, maintenance, or safety.

A proposal to change an existing contract for a product or
services, without impairing essential functions or characteristics,
to reduce the overall cost to the agency.

Funding provided to invest in immature, high-risk/high-payoff
technologies, in the hopes of “picking a winner.” Venture
capitalists “add value’ to the technology developer by providing
contacts, idea shaping, management, product development,
marketing, commercialization, or funding. It is normally, but not
exclusively, focused on small companies or “start ups.”

A website that provides information to the defense community on
emerging technologies, including descriptions of technology
advancement, projected benefits, project milestones, and expected
year of completion.

Includes both organizations and personnel that conduct combat
operations, and the many other organizations and personnel that
support the warfighting capabilities.

A program established 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. Its goal
is to shorten the acquisition cycle and provide a bridge between
experimentation and systems acquisition.
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Appendix H
Abbreviations

ACATIC
ACATID

ACAT IAM

ACTD
AFRL
AF WRAP
AS&C
ATD
AT&L
BAA
CAIV
CAS
CJCS
CJCS
CLS
COSS|

CRADA
CRD
CSF

DARPA

Acquisition Category | (Component)
Acquisition Category | (Defense)

Acquisition Category | (Mg or Automated
Information Systems)

Advanced Concept Technology Demonstration
Air Force Research Laboratory

Air Force Warfighter Rapid Acquisition Program
Advanced Systems and Concepts

Advanced Technology Demonstration
Acquisition, Technology and Logistics

Broad Agency Announcements

cost as an independent variable

cost accounting standards

Chairman of the Joint Chiefs of Staff

Chairman of the Joint Chiefs of Staff Instruction
contractor logistics support

Commercial Operational and Support
Savings Initiative

cooperative R& D agreement
Capstone Requirements Document
critical success factors

Defense Advanced Projects Research Agency
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DAS
DAU
DFARS
DISA
DLA
DoD

DODGARS

DPG
DDR&E
DTAP
DTC
DT&E
DTIC
DTO

DUSD(AS&C)

DUSD(S&T)

DUST
EMRL
FAR
FEDRIP
FFRDC
FMS

FOC

Defense Acquisition System

Defense Acquisition University

Defense Federal Acquisition Regulation Supplement

Defense Information Systems Agency
Defense Logistics Agency
Department of Defense

Department of Defense Grant and Agreement
Regulatory System

Defense Planning Guidance

Director, Defense Research and Engineering
Defense Technical AreaPlan

design-to-cost

developmental test and evaluation

Defense Technical Information Center
Defense Technology Objectives

Deputy Under Secretary of Defense
for Advanced Systems and Concepts

Deputy Under Secretary of Defense
for Science and Technology

dual- use science and technology

Engineering and Manufacturing Readiness Level
Federal Acquisition Regulation

Federal Research in Progress

Federally Funded R&D Center

Financial Management System

full operational capability
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FRP
FYDP
GAO
IAC

IDCC
10C
IOT&E
IP

IPPD

IPT
IR&D
ITAR

J9
JFCOM
JROC
JWCO
KPP
LCC
LFT&E
LRIP
MAIS
ManTech
MATRIS

MDA

Abbreviations

full rate of production

Future Y ears Defense Plan

Genera Accounting Office

Information and Analysis Center
identification

integrated dual- use commercial company
initial operational capability

initial operational test and evaluation
intellectual property

Integrated Product and Process Development
integrated product team

independent research and devel opment
International Traffic in Arms Regulations
joint experimentation

Joint Forces Command

Joint Reguirements Oversight Council
Joint Warfighting Capability Objective
key performance parameters

life cycle costs

live fire test and evaluation

low rate of initial production

Major Automated Information System
manufacturing technology

Manpower and Training Research Information System

milestone decision authority
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MDAP Major Defense Acquisition Program

MNS mission need statement

NASA National Aeronautics and Space Administration
NIMA National Imagery and Mapping Agency
NISC National Information Services Corporation
NSF National Science Foundation

NTIS National Technical Information Center
NTTC National Technology Transfer Center

NTS nontraditional suppliers

NTSF non-traditional small firms

OER officer evaluation reports

OMB Office of Management and Budget

ONR Office of Naval Research

ORD Operational Requirements Document

OSsD Office of the Secretary of Defense

0&S operations and support

oT other transactions

OT&E Operationa Test and Evaluation

oTT Office of Technology Transition

OUSD(AT&L) Office of the Under Secretary of Defense
(Acquisition, Technology, and L ogistics)

P3l pre-planned product improvement

PBBE performance-based business environment
PBP performance-based payments

PEO Program Executive Officer

PIT process improvement team
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PMs

PM CoP
PNVG
POM
PPBS

R&D

RDT&E
RFP
RGS
RIT

ROI
RTOC
S&T
SBA
SBIR
SIS

SMART Net

SOCOM
STTR
T&E
TDC
TIA
TINA

Title 11

Abbreviations

Program Managers

Program Management Community of Practice
panoramic night vision goggles

Program Objective Memorandum

Planning, Programming, and Budgeting System
research and development

research announcement

research, development, test, and evaluation
requests for proposal

Requirements Generation System

rapid improvement team

return on investment

reduction in total operating costs

science and technology

Small Business Administration

Small Business Innovation Research
share-in-savings

Simulation and Modeling for Adaptive
Real-Time Networks

Special Operations Command

Small Business Technology Transfer
test and evaluation

traditional defense contractors
technology investment agreement
Truth in Negotiation Act

Defense Production Act Title 111 Program
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TOC
TRL

USD(AT&L)

USIFCOM
USSOCOM
VC

VE

VECP
WIPT
WRAP

total ownership cost
Technology readiness level

Under Secretary of Defense (Acquisition,
Technology and Logistics)

U.S. Joint Forces Command

U.S. Special Operations Command
venture capital

value engineering

value-engineering change proposal
working-level integrated product team

Warfighter Rapid Acquisition Program
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